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HOACHUTEJIBHAA 3AIINCKA

['eomeTpust siBnsieTcss OOHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
oOmero oOpa3oBaHus, TaK KaKk 00ecrneyrBaeT BO3MOXXHOCTb HW3YUYEHHS
OUCIMIUIMH ~ €CTeCTBEHHO-HAYYHOW  HANpaBICHHOCTH W MPEIMETOB
TYMaHUTapHOTO IUKIA. [[0CKONBbKY TOTHYECKOe MBIIIICHHE, (OPMHUpPYyEMOe MIPH
W3YYCHUU  OOYyYalOMIMMHCA  TIOHATUHHBIX  OCHOB  TE€OMETpUH,  IpH
J0Ka3aTeLCTBE TEOPEM U TIOCTPOSHUH IIETIOYKH JIOTHUECKUX YTBEPKIACHUN TIPH
peIIeHNU TEOMETPUUYECKUX 3aJ1a4, YMEHHE BBIIBUTATh U OMPOBEPraTh THITOTE3bI
HETIOCPEJACTBEHHO MCIIONIB3YIOTCS MPH PELICHUU 3a/1ad €CTECTBEHHO-HAyYHOTO
I[IUKJIa, B YACTHOCTH (PHU3UYECKHX 3a7ad.

Ilenb ocBoeHus mporpammbl ydeOHoro kypca «l'eomeTrpusi» Ha
yrIyOIEHHOM  ypOBHE —  Pa3BUTHE  HWHAWBHAYAJIBHBIX  CIIOCOOHOCTEMH
oOyJarommxcs TpU H3yYEeHUH TEOMETPHH, KaK COCTaBJISIONICH MpPeIMETHON
obmactn «Marematuka M HWH(POpPMATHKa» 4Yepe3 oOecledeHne BO3MOXKHOCTH
NpUOOPETCHHST U HMCIIOJIB30BaHMs OoJiee TIyOOKHX T€OMETPHUYECKHX 3HAHWHA U
AeHCTBHUN, CcrHenu(UIHBIX TEOMETPHH, W HEOOXOAMMBIX JUIS YCIENIHOTO
npodeccHoHaIbHOTO  O0pa30BaHMs,  CBS3aHHOTO C  HCIIOJB30BaHHEM
MaTEeMaTHKH.

[TpuopuTeTHBRIMU 3aJjauaMU Kypca IeOMETpUHM Ha YriIyOJEHHOM YpOBHE,
pPaCIIMPSIONIMMY ¥ YCHIIMBAIOIIMMU Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

pacuIpeHue npeCTaBIeHNs 0 TEOMETPHH KaK YaCTH MUPOBOU KYJIBTYpBI

1 pOopMHUPOBaHNE OCO3HAHUS B3aUMOCBSI3U I'€OMETPUH C OKPYKAIOIINM MUPOM;

¢opMHupoOBaHUE TPEICTABICHHUS O MPOCTPAHCTBEHHBIX (PUTYpPAX KaK O

B)KHEHIINX MAaTEMAaTUYECKUX MOJIETISX, MMO3BOJISIONIMX OMUCHIBATh U U3Y4aTh

pasHble SBJICHUS OKPY)KAIOWIETO MHpa, 3HAHUE MOHATHIHOTO ammapara Io
pazneny «CtepeoMeTpus» yueOHOro Kypca reOMETPHH;

(¢opMupoBaHue  yMEHUS ~ BJlaJe€Th  OCHOBHBIMH  MOHATHSAMH O
INPOCTPAHCTBEHHBIX (UTypax U UX OCHOBHBIMU CBOMCTBaMH, 3HAHHE TEOPEM,
GopMyn U yMeHUE UX MPUMEHATb, YMEHUS J10Ka3bIBaTh TEOPEMBI U HAXOAMTh
HECTaHJIapTHbIE CIIOCOOBI PEIICHUS 3a/1aY;

(¢opMupoBaHHE YyMEHHUS paclo3HaBaThb Ha YepTEkax, MOJEIIX U B
peaJlbHOM MHpPE MHOTOTpAaHHMKM U Teja BpalleHus, KOHCTPYHUPOBATh
reOMETPUYECKUE MOJIEIH;

dopmupoBanue MOHUMaHUs BO3MOKHOCTH aKCHOMAaTUYECKOTO
MOCTPOEHUSI MAaTeMaTU4YEeCKUX Teopwil, (OPMUPOBAHUE TOHUMAHUS POJU
aKCMOMATHKH TIPH MPOBEICHUU PACCYKICHUM;



dbopMupoBaHuE yMEHUS BIIaJIETh METOJIaMH JI0KA3aTEIbCTB U aJTOPUTMOB
pelieHus, YMEHUsI UX MPUMEHSTh, MPOBOJAUTH JOKA3aTeJIbHbIE PACCYKIACHUS B
XOJIe PpEIICHHS CTePEOMETPUYECKUX 3ajady U 3aJady C [PaKTHYECKUM
cojepkanueMm,  (GopMHupoBaHHME ~ TIPEACTaBIECHUS O  HEOOXOJIUMOCTH
JI0OKa3aTebCTB MPU OOOCHOBAaHUM MATEMAaTUYECKUX YTBEPXKICHUM U POJIU
aKCOMATHKH B IPOBEICHUU JACAYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIJIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH oOyyJaronmxcs, IT03HABaTCIbHOMN aKTUBHOCTH,
UCCJIEOBATEILCKUX YMEHHUM, KPUTUYHOCTH MBIIIUICHUS, UHTEpPECa K U3YyUYCHUIO
T€OMETPUU;

dbopmupoBaHue (b yHKIIMOHATBHOM I'PaMOTHOCTH, peeBaHTHOM
TEOMETPUHM: YMEHHS paClO3HABaTh MPOSBICHUS T€OMETPUUYECKUX TOHSATUM,
O0OBEKTOB M 3aKOHOMEPHOCTEM B peajbHbIX JKU3HEHHBIX CHUTYalMSX U TIPHU
U3YYEHUU JPYTruX Yy4eOHBIX TMPEIMETOB, TMPOSBICHUS 3aBUCUMOCTCH U
3aKOHOMEPHOCTEH, MOJICIUPOBAHUS pEajbHBIX CHUTYyalluld, WCCIEIOBAHUS
MTOCTPOSHHBIX MOJICJICH, HHTEPIPETALIMH TOJIYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIepKATEIbHBIMU JIMHUSAMU Yy4eOHOTO Kypca «['eomeTpusi»
B 10-11 ximaccax sBusitorcsi: «lIpsmble W TJIOCKOCTH B MPOCTPAHCTBEY,
«MHororpanaukmn», «Tena Bpamenus», «BekTopel W KOOpAWHATHI B
IPOCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeGoBaHHE «YMETh ONEPUPOBATH
MOHSITUSIMUY», PEICBAaHTHBIMU F€OMETPUU Ha YTrIyOJEHHOM YpOBHE OOy4YeHHUs B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIepPKaTEIbHBIM JIMHUSAM yU4eOHOTO Kypca,
a ¢dopMHpOBaHUE JIOTHUECKMX YMEHUW pachpelensieTcsi He TOJIbKO TI0
collepKaTeNbHBIM ~JUHUSIM, HO H TI0 Tojam oOydenus. CopaepxaHue
o0pa30oBaHusA, COOTBETCTBYIOIIEE TPEIMETHBIM pe3yjbTaTaM  OCBOEHUSA
denepanpHO pabodeil mMporpaMMbl, pacrpeeaEHHbBIM 0 TojJaM oOydeHUs,
CTPYKTYypHPOBAaHO  TakhUM  00pa3oM, YTOOBI KO BCEM  OCHOBHBIM,
MPUHIIMITHAIBHBIM BOIIPOCaM OOyYaromyecs: o0pamaiich HEOTHOKPATHO. ITO
MO3BOJIIET OPraHW30BaTh OBJIAJICHHE TIE€OMETPUYECKUMHU TMOHATHSIMU U
HaBbIKAMHU TIOCJIEIOBATENIBHO U MOCTYINATENIbHO, C COOJIOJEHUEM MPUHLHUIA
MPEEeMCTBEHHOCTH, a HOBBIE 3HAaHWA BKIIOYAaTh B OOIIYI0 CHCTEMY
T€OMETPUYECKUX TPEICTABICHUN OOYyYaIOMIMXCS, paciIupsisi U yriyomss eg,
o0pa3yst IpOYHBIE MHOXKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EeHHUIO TEOMETPUH HA YTI1yOJIEHHOM YPOBHE ITO3BOJISIET:

co3gath ycrnoBus it guddepeHnmanuu  00ydeHHUs, TOCTPOCHHS
WHJMBUAYaIbHBIX O00pa30BaTEbHBIX MpPOrpamMM, 00eCHeYUTh YriayOJEHHOE
M3y4Y€HHUE T€OMETPUU KaK COCTaBIIAIONIEN yueOHoro npeamera «MarteMaTuka;



IIOATOTOBUTD o6yqafom1/1xc;1 K HOPpOAOJDKCHHUIO HU3YYCHUA MATCMATHUKHU C

yu€TOoM BbIOOpa Oyayiiei mpodeccun, odecrneunBasi MPEeMCTBEHHOCTb MEXIY
o01muM 1 npodeccuoHaibHBIM 00pPa30BaAHUEM.

Ha wu3yuyenue yueOHOoro kypca «l'eomeTpusi» Ha yriayOJI€HHOM YpOBHE

otBoautcs 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Henento), B 11 kmacce —
102 gaca (3 yaca B HEJIEJIIO).



COIAEPKAHME OBYYEHUA
10 KVIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpur. Touka, mnpsmas, IJIOCKOCTb,
npoctpaHcTBO. lloHATHE 00 aKCHMOMAaTHYECKOM IOCTPOCHHHM CTEPEOMETPUM:
AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOE pacnosiokeHue MpsMBIX B IPOCTPAHCTBE: MEPECEKAIOIIUECH,
napajuieJibHble W CKpeIIMBarIIuecss mnpsmble. lIpu3Haku CckpemmBarmnxcs
npsaMbiX. [lapamnenbHOCTP MHPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE:
napajuieibHble TPSMbIE B MPOCTPAHCTBE, MAPAIECIBHOCTh TPEX MPAMBIX,
NapajuieIbHOCTh NPSIMOM M IUIOCKOCTH. [lapamnenpbHoe W IEHTpalbHOE
NpoeKTUpOBaHue, M300paxkeHue ¢uryp. OCHOBHbIE CBOWCTBA MapaylIeIbHOTO
npoektupoBanusa. M3o0paxkenue ¢uryp B mapajuiesIbHOM NMPOEKUUU. YTIBI C
COHAIPABJICHHBIMU CTOPOHAMHM, YTrOJd MEXAY NOpsIMBIMU B MPOCTPAHCTBE.
[TapamienbHOCTh  TUIOCKOCTEM:  MapajuielibHble  IUIOCKOCTH,  CBOMCTBaA
napajuleNibHbIX TIockocTei. Ilpocreiiime mnpocTpaHCTBEHHbIE (GUTYPHI Ha
IJIOCKOCTH: TETPa3p, NapajulesenIe], IOCTPOCHUE CEYEHUN.

[leprieHAUKYIISIPHOCTD NPSIMOX U IUIOCKOCTH: IIEPIICHAUKYJIISIPHBIE IIPSMbIE
B IIPOCTPAHCTBE, INpPSAMBIE NApajUICIbHbIE U MEPIEHAUKYIAPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYISIPHOCTA IIPSAMOM M IUIOCKOCTH, TEOpeMa O IMpAMOM
NEPIICHAUKYJIISIPHOU IIJIOCKOCTH. OpTOoroHanbHOE IIPOEKTUPOBAHUE.
IleprieHAUKYJISIp W HAKIOHHBIC: pACCTOSIHUE OT TOYKHA 10 IUIOCKOCTH,
pacCTOSIHHE OT MPSMOM JO TUIOCKOCTH, MPOEKIHUS (UTypbl Ha IJIOCKOCTD.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: IIPU3HAK MEPIEHAUKYJISIPHOCTH JBYX
mIockocTen. Teopema o0 TpEX MEPIECHAUKYIAPaX.

YTIiabel B IPOCTPAHCTBE: YIOJl MEXKAY MPAMOM U IIOCKOCTBIO, IBYTPAHHBIN
YIoJI, JIMHEUHBIA yroJl JIBYTPAHHOTO yrua. TpEXrpaHHBIM M MHOIOIPaHHBIE
yribl. CBOMCTBA MIIOCKUX YIJI0B MHOTOTpaHHOro yria. CBONCTBA MIIOCKUX U
JIBYIPaHHBIX YIJIOB TPEXTPAHHOTO yriia. TeopemMbl KOCHHYCOB U CHUHYCOB JIJIS
TPEXTPAHHOTO yIJIa.

MHororpaHHUKH

Buapel MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [Ilpusma: n-yronpHas
mpu3Ma, TpsMas W HAKJIOHHAs TPU3MBI, OOKOBas M TMOJHAS TOBEPXHOCTH
npusMsbl. [lapannenenunesn, npSAMOYroJbHBINA MAapAJIICICIIUIE] U €r0 CBOMCTBA.
Kparuaiimiue mnyTd Ha TMOBEpPXHOCTM MHOTrOrpaHHuka. Teopema Oiinepa.
[IpoctpancTBennas teopema I[ludaropa. [Mupamuna: nN-yronbHasi nupamuia,



npaBWwiIbHas U yceu€HHas nupamuiabl. CBoiicTBa pédep M OOKOBBIX TIpaHei
IpaBWIbHOM nupaMubl. [IpaBuibHbIE MHOIOIPAHHUKU: NPABUJIbHASA IIPU3Ma U
[IpaBWIbHAs NUpaMHUa, IIPaBUIbHAs TPEYrojibHas NUPaMHUAA U IPaBUIbHBIN
TeTpa’ap, kyO. [lpencraBieHne O mNpaBUIBHBIX MHOTOIPAHHMKAX: OKTajJp,
JNOACKadP U UKOCADIP.

Bbrunciienne 37€MEHTOB MHOTOIPAaHHUKOB: pEOpa, AMAroHalid, YTJIbl.
[Inomaas OOKOBOW MOBEPXHOCTH W IMOJHOW MOBEPXHOCTU MPSMON HPHU3MBI,
IUIOLAJb OCHOBAaHMM, TeopeMa O OOKOBOM IMOBEPXHOCTU MPSAMOM MPHU3MBI.
[Inomaas OGOKOBOM MOBEPXHOCTH U TMOBEPXHOCTH MNPABWIBHOW MHPAMUIBI,
TeopemMa O IUIOIAAN YCEUEHHOU MUPAMU/IBI.

CummMmeTpuss B MNPOCTPAHCTBE. OJIEMEHTbl CHMMETPUM TPABUIIBHBIX
MHOTOTpaHHUKOB. CUMMETpHsI B NPaBUIBHOM MHOTOIPaHHUKE: CUMMETPUS
napajuiesenunea, CUMMETPUs MPABUIBHBIX IPU3M, CUMMETPUS IPABUIBHOU
IAPaMHU/IBIL.

BekTophI M KOOPpAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOP B NPOCTPAHCTBE, HYJIEBOW BEKTOpP, IJIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOPbI KOJUIMHEAPHBIE, COHAIIPABICHHBIE W IPOTUBOIOJIOKHO
HaIlpaBICHHbIE BEKTOpHl. PaBeHCTBO BEKTOpOB. JIEHCTBHUS € BEKTOpPaMHU:
CJIO’)KEHHME U BBIYUTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXXEHHUE
BeKTOpa Ha 4ucio. CBONCTBa CIOXKEHHA BEKTOPOB. CBONCTBA YMHOMKEHHS
BeKTOpa Ha uucno. Ilowatne  komrutaHapHsle  BekTOpbl.  I[Ipu3Hak
KOMILUTIAaHapHOCTU TPEX BeKTOpoB. IlpaBuino mnapamienenunena. Teopema o
Pa3JIOKEHUN BEKTOpa M0 TPEM HEKOMIUIAHApHBIM BekTopaMm. [IpsmoyrosbHas
CUCTEMa KOOpAHMHAT B IpocTpaHcTBe. KoopauHaTel BekTopa. CBsA3b MEXAY
KOOpIAMHATAMU BEKTOpPA M KOOpAMHATAMM TOYEK. YTOJI MEXAY BEKTOPAMHM.
CkaysipHOE IPOU3BEICHUE BEKTOPOB.

11 KIJACC

Tesa Bpalenus

[MonsiTus: UMIMHApPUYECKAasT TOBEPXHOCTh, KOHHMYECKAs MOBEPXHOCTD,
chepudeckasi MOBEPXHOCTh, OOpa3ymolIMe TOBEPXHOCTEH. Tena BpalleHUs:
MWINHAP, KOHYC, YCeU€HHBIM KOHYyC, cepa, map. B3zanmuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTelbHasl IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpaIieHus Ha riockocTr. Pa3BépTka mummHapa u konyca. Cummerpus cepsl u
mapa.

O0béMm. OcHoBHBIE CcBoiicTBAa 00BEMOB Ten. Teopema 00 oO0BEME
MPSIMOYTOJIEHOTO Tapajuienienuiena u ciueAcTBus u3 Heé. OO0béM mpsiMoil u



HAaKJIOHHOM MpU3Mbl, LWIMHIApPA, OUpaMuabl M KoHyca. OO0bEM 1mapa u
1apOBOT'0 CEIrMEHTA.

KoMOuHanuu Ten BpallleHWs U MHOTOrpaHHHUKOB. IIpu3ma, BnucaHHas B
UWIMHAP, ONHUCaHHAs OKoJo IuMHapa. Ilepecedenue cdepsl u mapa ¢
mockocThio. Kacanue mapa u cepsl maockocTsio. [loHsITHE MHOTOTpaHHUKA,
OMMCAHHOTO OKOJIO c(ephl, chepbl, BOMCAHHOW B MHOTOIPAHHHMK HWJIU TEJO
BpAIlCHMUS.

[Tnomanp MOBEPXHOCTH MIIMHAPA, KOHYCA, TUIOMAab chephl U e€ JyacTei.
[lono6bue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IJIOLIAJEH MOBEPXHOCTEH
nonoousix Quryp. IIpeobpazoBanue nonobusi, romoretus. Pemenue 3agad Ha
IUIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[locTpoenue ceuyeHuid MHOTOTPAaHHUKOB U TN BpalllCHHs: CEYEHUS
IMHapa (mapajielbHO W MEpPHIeHIUKYJISIPHO OCH), CEYeHHUs KOoHyca
(mapasuienbHbIE OCHOBAHMIO M MPOXOJAIIME Yepe3 BEpIIMHY), CEUCHMs Iapa,
METOJIbI  MOCTPOEHUS CEUEHUW: METOJ CIEeAOB, METOJ, BHYTPEHHETO
NPOEKTUPOBAHUS, METO MIEPEHOCA CEKYIIEeH MITOCKOCTH.

BekTopsbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpocTpancTBe. Omnepauuu Haja BeKTOpamHu. BekTopHoe
YMHOKEHUE BEKTOpOB. CBONCTBA BEKTOPHOTO yMHOXKEHUS. lIpsiMoyrosibpHas
CUCTEMa KOOpAWHAT B mpocTtpaHcTBe. KoopawHaTel BekTOopa. PasnokeHue
BekTOopa 10 ©Oa3ucy. KoopAuHATHO-BEKTOPHBIH METOA TIPU  pPELICHUHU
r€OMETPUYECKUX 3a/1a4.

JABUKEeHMSI B IPOCTPAHCTBE

JBuxenus: mpoctpanctBa. OroOpaxeHus. J[Bu>keHus U paBEHCTBO QUTYD.
OO6mue cBoiicTBa JABMXKEHUW. Buapl NBWKEHUIN: TapaUleIbHBIA TEPEHOC,
LHEHTpalbHasl CUMMETpHUsI, 3€pKaJibHasi CUMMETPHS, MOBOPOT BOKPYT MPSIMOI.
[Ipeo6pazoBanus nogodus. [Ipsimas u chepa Ditnepa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJAYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIBTATDBI

1) rpaxmancKoe BOCIIMTAHUE:

chOpPMHPOBAHHOCTh  TPAXKIAAHCKOHW  TMO3HWIMHM  OOYyYaromerocss  Kak
aKTUBHOTO M OTBETCTBEHHOT'O YJIEHA POCCHIICKOTO OOIIECTBa, MPEACTABICHUE O
MaTEMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SBJICHUH,
IpOLIeAyp TPaKIAHCKOTO 0OIIecTBa (BBIOOPHI, OMPOCHl U JPYroe), YMEHHE
B3aMMOJICHCTBOBATh C COITMAJBHBIMA WHCTUTYTAMH B COOTBETCTBUHU C HUX
(GYHKIIUSIMH U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOE BOCTIMTAHME:

c(hOpPMHPOBAHHOCTh POCCUHCKON TPaXKTaHCKOH MIACHTHYHOCTH, YBaOKCHUS
K MPOIIJIOMY W HACTOSIIEMY POCCHICKON MaTeMAaTHKH, [ICHHOCTHOE OTHOIIICHUE
K JIOCTHDKCHHSIM POCCHMCKUX MATEMaTHKOB M POCCHUHCKOW MaTeMaTHYeCKOM
IIKOJIbI, MCIIOJIh30BAaHUE ATUX JOCTHKCHHH B JIPYTHX HayKaX, TCXHOJIOTHSX,
cdepax 3IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHUE TYXOBHBIX IICHHOCTEH POCCHUICKOTO Hapo/a,
cOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHHSA, JTHYECKOTO IOBEACHHS,
CBS3aHHOTO C TMPaKTUYECKHMM TPHUMECHCHHEM JIOCTIDKEHHUH HAyKu U
JCSATENFHOCTRIO  YYEHOTO, OCO3HAHHWE JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOWYHUBOTO OYAYIIIETO;

4) 3cTeTHYECKOe BOCIIHTAHHE:

ACTETUYCCKOE OTHOIICHHE K MHUPY, BKIIOUash ACTCTHKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a1ad, peLIeHUH, pacCcyXIeHU,
BOCIIPHUMMYHMBOCTHh K MATEMATHYECKUM aCMEeKTaM Pa3InYHBIX BUIOB UCKYCCTBA;

5) ¢pu3nueckoe BOCMUTAHHE:

chOpMHUPOBAHHOCTh YMEHHUS TIPUMEHSITh MAaTeMAaTHYECKHE 3HAHHS B
UHTEpecax 370pOoBOro M 0e3omacHoro obpaza >KM3HH, OTBETCTBEHHOE
OTHOIICHHE K CBOEMY 3JI0POBBIO (370pOBOE MHTaHHE, COATaHCUPOBAHHBIN
PEXKUM 3aHATAN W OTIbIXA, PETYIsIpHAsT (PU3NUYECKasi aKTUBHOCTH), (PU3HUECKOE
COBEPIIIEHCTBOBAHUE npu 3aHITHIX CIIOPTUBHO-03/I0POBUTEITHHOM
TeSITENIbHOCTBIO;

6) Tpya0BOE BOCTIMTAHHUE:



TOTOBHOCTh K TPYHy, OCO3HAaHUE IIEHHOCTH TPYAOJIIOOUs, HHTEpEC K
paznuuHbIM  cpepaM  IpodecCHOHATBHON  AESATENbHOCTH, CBA3aHHBIM C
MaTeMaTUKOW U €€ NMPUIIOKEHUSIMH, YMEHHE COBEPIIATh OCO3HAHHBIA BBHIOOD
Oynymieit mpodeccun M peanru30BbIBAaTh COOCTBEHHbBIC KU3HEHHBIC ILJIAHBI,
FOTOBHOCTh W  CIOCOOHOCTh K  MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSIKEHUM BCEW >KU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a7a4 MATEMAaTUYECKON HAIIPaBICHHOCTH;

7) IK0JIOTHYECKOE BOCTIUTAHUE:

c(OpPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYpbl, NOHMMAaHHE BIUSHUS
COLIMAJIbHO-DKOHOMHMUYECKUX  MPOLIECCOB HA  COCTOSHHE MPUPOJHON |
COLIMAJILHOM Cpelbl, OCO3HAHME TIJ00ATBHOrO0 XapakTepa 3KOJIOTMYECKUX
npo0sieM, OpUEHTallUd Ha TPUMEHEHUE MaTeMaTHUYECKUX 3HAHUU ISl pelleHus
3a/1ay B 00JIaCTU OKpY’Karolle cpeibl, INIAHUPOBAHKUE MOCTYIKOB U OLIEHKH X
BO3MOXKHBIX TIOCIIEJICTBUH ISl OKPYKAIOIIEH Cpe/ibl;

8) HeHHOCTH HAYYHOI'0 MO3HAHNS

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAayKM U  OOIIECTBEHHOM MpPaKTUKH, MOHUMaHUE
MaTEMaTUYECKON HayKHh Kak cephl 4eTOBEYECKOM IesATEIbHOCTU, ITANOB €&
pa3BUTHA M 3HAYMMOCTH [JISl Pa3BUTUSA LMBWINW3ALUH, OBJIAJCHUE S3BIKOM
MaT€MAaTHUKA M MaTEeMaTUYECKOW KyJIbTypOM KaK CpEICTBOM IIO3HAHUS MUpA,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYIO U HCCIIEIOBATEIBCKYIO IEATEIBbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS

ba3oBble Jornueckue AecTBUA:

BBISBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMATHUECKUX
OOBEKTOB, TIOHSATUH, OTHONICHUH MEXAy MOHATHAMHU, (HOPMYITUPOBATH
OTIpEJICIICHHUSI MOHSITHIA, yCTaHABJIUBATh CYIIECTBEHHBIN MpU3HAK
KIaccu(uKauy, OCHOBaHUA Uil OOOOIIEHUS ¥ CpPaBHEHHUSA, KPUTEPUU
MIPOBOJIUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OPMYJIHpOBaTH M  MPEOOPa3OBBIBATH  CYKJICHUSA:

YTBEPAUTEIBHBIC U OTPUTIATEIbHBIC, SIUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBJISITh ~ MaTEeMaTHYeCKHEe  3aKOHOMEPHOCTH,  B3aUMOCBSI3U M

MpoTUBOpeurs B (haKTax, TAHHBIX, HAOTIOAECHUSAX U YTBEPKICHUSX, TIPEJIaraTh
KPUTEPHH JUTSI BBISIBIICHUS 3aKOHOMEPHOCTEH 1 MPOTUBOPEUHNIA;



JIeNaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aK/IIOUECHUN, YMO3AKIIFOYEHHUN 110 aHAJIOTUU;

MIPOBOJUTH CaMOCTOSATENIbHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEP)KJIEHUN (MIpsIMbIE W OT MPOTUBHOIO), BBICTPAMBATh aPryMEHTALHUIO,
NPUBOJUTh TPUMEPbBl M  KOHTPIPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIE
CY>KJI€HUS U BBIBOJbL;

BbIOMpaATh CMoco0 pelieHus y4eOHOW 3anauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pelIeHus, BbIOMpaTh Haumboyiee NOAXOMAIMHA C  y4ETOM
CaMOCTOSITEJILHO BBIJIEJICHHBIX KPUTEPUEB).

ba3zoBble nccienoBareibckne 1eiCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIEIOBATENIbCKUNH MHCTPYMEHT MO3HAHUA,
(GopMynupoBaTh  BOMPOCHL, (PUKCHUPYIOLIME MPOTUBOpEUYHE, MpodseMy,
YCTaHABJIMBATh UCKOMOE U JIAHHOE, (OPMUPOBATH TUIIOTE3Y, ApTyMEHTHPOBATH
CBOIO MTO3UIIMI0, MHEHHE;

IPOBOJUTH CaMOCTOATENIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHME IO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTU4YeCKOro OOBEKTa,
ABJIGHUS, TIPOIECCA, BBISBICHUIO  3aBHUCHUMOCTEH MEXIy OObEeKTamH,
SBJICHUSMM, IIPOLIECCaAMU;

CaMOCTOSITENILHO (POPMYIUPOBATh 000OIIEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIOJEHUS, MCCIEAOBAHUSA, OIEHMBATh JTOCTOBEPHOCTH
HOJyYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 0000ILEHNUN;

IIPOrHO3UPOBATh BO3MOJYKHOE Pa3BUTHE IIpOIECCa, a TAKXKE BBIJBUTaTh
IPEIIIONIOKEHUSA O €r0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora c undopmanueii:

BBISIBJIATH Je(pUUUTHl MH(OPMALMU, JAaHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHUS 3a]a4H;

BBIOMpaTh  MHQOpPMALMIO U3  HMCTOYHUKOB  Pa3jIMYHbIX  THUIIOB,
aHaJIM3UPOBaTh, CHUCTEMATHU3UPOBaTh U HHTEPIPETUPOBATH HH(POPMALUIO
pa3IMYHBIX BUAOB U (OPM IPECTABICHNUS;

CTPYKTYpUpPOBaTh MHPOPMAIIHNIO, MPEACTABIATh €€ B pa3INuHbIX (HopMax,
WJUTIOCTPUPOBATH Tpaduecky;

OLICHUBATh HaJEXKHOCTD uHpOopMaIuu o CaMOCTOSATEJIHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHHBEPCAJbHbIE YUeOHbIe 1eHCTBUA
Oo01enne:
BOCIIpUHUMAThL M  (OPMYJIHPOBATH CYXKJIECHHSI B COOTBETCTBHU C
YCJIOBUSIMH U LIEJISIMU OOIIIEHUS, ICHO, TOYHO, TPAMOTHO BbIpakaTh CBOIO TOUKY



3pEHUs B YCTHBIX U MHUCbMEHHBIX TEKCTAX, AaBaTh NOSICHEHUS MO XOAY pELICHUS
3a/1a4yu, KOMMEHTUPOBATh MOTYUYEHHBIN pe3ysbTaT;

B X0JIe 00CYXJAEHHS 33/1aBaTh BOMPOCHI IO CYHIECTBY 00CYK/1a€MOM TEMBI,
npoOeMbl, pelraeMor 3aJadyu, BBICKA3bIBaTh HJIEH, HALEJICHHbIE HA MOMCK
pELICHMs], COMOCTABIATh CBOM CYKIEHHUS C CYXACHUSIMHU APYTHMX YYACTHHKOB
auanora, oOHapy>XKMBaTh pa3InuUe U CXOJCTBO MO3MUIMH, B KOPPEKTHOU popme
(bopMynHpoOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

OpEICTaBIATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  SKCIEPHUMEHTA,
UCCIIeIOBAaHUs, MPOEKTa, CAMOCTOSITENIbHO BBIOMPAaTh (OPMAT BBICTYIUICHHS C
y4€TOM 3aJ1a4 MPEe3eHTALNH U OCOOCHHOCTEN ayIUTOPUH.

PeryisiTUBHBIE YHUBEPCAJIbHbIE YUeOHbIE /1eliCTBUSA

Camoopranu3anus:

COCTaBJISTH IUIAH, AJITOPUTM PEIICHUS 3a7a4H, BEIOUPATh CIIOCO0 PEIICHUS
C y4€TOM HMEIOUIUXCS PECYpCOB M  COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBAaTh U KOPPEKTUPOBATH BapHAHThI PEIICHUH C y4ETOM HOBOU
uH(OpMaLIUU.

CaMOKOHTPOJIb, YMOLHMOHAIBHBIH HHTEJIEKT:

BJIaJI€Th HABBIKAMHM [IO3HABATENbHOW pedIeKCHUH KaK OCO3HAHMS
COBEpIIAEMbIX JEHUCTBUH W MBICIUTEIBHBIX IMPOLIECCOB, WX PE3YIbTaTOB,
BJIAJIETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpollecca W pe3yibTaTa
pelIeHHs] MaTeMaTUIeCKOM 3a/1auu;

NPEIBUIECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MpPHU PEIICHUU
3a/layd, BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTb Ha OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yjbTaTa LEIM U YCIOBHUSIM, OOBICHSTH
OPUYUHBI  JTIOCTIDKCHHMSI WM HEIOCTH)KEHHUS Pe3ylIbTaTOB JEATEIbHOCTH,
HAXOJUTh OIINOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAA 1eSITEIBHOCTD:

NOHMMAaTh W  HKCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIAHOW U
WHIUBUYaIbHONH pabOThl MpU pelieHuH Y4YeOHBIX 3a/ad, MPUHUMAThH IIeJb
COBMECTHOW JEATEIHHOCTH, MJIAHUPOBATh OPTaHHU3AIMI0O COBMECTHON PabOTHI,
pacrpenensTh BUlbl paboT, JOTOBAPUBATHCA, 00CYKIaTh MPOLECC U PE3YJIbTAT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIHOJICH;

y4acTBOBATh B IPYIIIOBEIX hopMax paboThI (00CYKIeHUsI, 0OOMEH MHCHHUH,
«MO3TOBBI€ IITYPMBI» UM HWHbBIE), BBIIOJIHATH CBOIO YacTb pabOThl U
KOOPAUHUPOBATh CBOU JCHCTBUS C APYTMMHU WICHAMHU KOMAaH/[IbI, OLICHUBAThH



KauecTBO  CBOEr0  BKJIaJAa B  OOWMHA  MPOAYKT MO  KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBHS.

HNPEAMETHBIE PE3YJIBTATBI

K koniry 10 kiacca oOyJaromuiicst HAy4uTCS:

CBOOOJHO OINEpPUPOBATh OCHOBHBIMH TOHATHSAMHU CTEPECOMETPUU TIPH
pEIICHNH 3a7a49 U MPOBEJICHUA MaTEeMAaTHUECKUX PACCYKICHHUH;
NPUMEHSTH aKCHOMBI CTEPEOMETPUU U CJICJICTBUS U3 HHUX MPHU PEIICHUH
reOMETPUYECKUX 3a]1aY;

KJIaCCU(UIUPOBATH B3aMMHOE PACIIOIOKEHUE TIPSIMBIX B POCTPAHCTBE,
TUTOCKOCTEH B TIPOCTPAHCTBE, MPSAMBIX U TNIOCKOCTEH B MTPOCTPAHCTBE;
CBOOOJHO ONEPHPOBATH TOHATHUSAMHU, CBS3aHHBIMH C yIJlaMHd B
NPOCTPAHCTBE: MEXIY MPSAMBIMH B IPOCTPAHCTBE, MEKIY NPSIMOH W
TUTOCKOCTBIO;

CBOOOTHO OTIEPUPOBATH MOHATHUAMU, CBI3aHHBIMHA C MHOTOI'PaHHUKAMU;
CBOOOJHO pacro3HaBaTh OCHOBHBIC BHUJBI MHOTOIPAHHHUKOB (IIpH3Ma,
UpaMK/Ia, PSMOYTOJIBHBIN TapajiIeNIeUIeI, Ky0);
KJaccu(UIUpOBaTh MHOTOTPAHHUKH, BBIOMpass OCHOBaHUS IS
KJIacCU(pUKALIUH;

CBOOOJTHO OMEPUPOBATH TMOHITUSIMHU, CBA3AaHHBIMH C CEUECHUEM
MHOTOTPaHHUKOB TTIOCKOCTBIO;

BBIMIONHATh ~ MapajulelibHOe,  LEHTPaJIbHOE W OPTOTOHAJIBHOE
NPOEKTUpOBaHUE (UTYp HA TIUIOCKOCTh, BBIMONHITH H300paKEHUS
¢buryp Ha IJI0CKOCTH;

CTPOUTh  CEYEHHS  MHOTOTPAHHUKOB  DPA3JIMYHBIMH  METOJIaMH,
BBITMIOJHATh (BBIHOCHBIE) IUIOCKHE YEPTEKHU U3 PHUCYHKOB MPOCTHIX
00BEMHBIX (DHUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

BBIUUCTSATh TUIOMIAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (MIPU3Ma,
MUPaMH/Ia), TEOMETPUIECKUX TEJl C IPUMEHEHUEM (HOPMYIT;

CBOOOJTHO OIMEpUPOBATh MOHSATUSMU: CHUMMETPHUS B TIPOCTPAHCTBE,
IEHTP, OChb U IUIOCKOCTb CHMMETPHUH, IIEHTP, OCb U TUIOCKOCTh
CUMMETpPUH (PUTYPHI;

CBOOOJTHO OMIEPUPOBATH MOHATHSIMH, COOTBETCTBYIOIIUMHU BEKTOPAM U
KOOpJIMHATAM B IIPOCTPAHCTBE;

BBITIOJHSITh IEHCTBUS HAJ] BEKTOPAMHU;

pemarh 3a7a4d Ha JI0Ka3aTeIbCTBO MATEMATHYECKUX OTHOIICHHHA U
HAXO0XJCHUE TEOMETPUYCCKIX BEIIMYUH, IPUMEHSST U3BECTHBIC METOIBI



IIPU PELICHHWM MAaTEMaTUYECKUX 3aJad IOBBIIIEHHOTO W BBICOKOIO
YPOBHS CIOKHOCTH;

IIPUMEHATh TPOCTEHIINE NPOrPAMMHBIE CpPEICTBA W JJIEKTPOHHO-
KOMMYHHMKAallHOHHBIE CHUCTEMBl TNPH PEUIEHUU CTEPEOMETPHUUECKUX
3az1aq;

U3BJIEKaTh, MPeoOpa30oBbIBaTh M HHTEPHPETUPOBATH MHPOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUrypax, MpeICTaBIECHHYIO Ha
YEPTEKAX U PUCYHKAX;

OPUMEHATh T[OJIYyYECHHbIE 3HAHUS HAa TMPAKTUKE: CpPaBHUBAaTh U
AHAJM3HUPOBATH pEaJIbHbIE CUTyaluH, IPUMEHITh U3YYEHHBIE MOHITUS
B MpOILECCe MOUCKA PEIIeHUs MaTeMaTUyecKd CGHOpPMYIUPOBAHHON
npo0JieMbl, MOJIETUPOBATh PEalIbHbIE CUTYallMd Ha SI3bIKE T€OMETPHH,
UCCIIEN0BATh IOCTPOEHHBIE MOJENH C UCITOJIb30BAHUEM
reOMETPUYECKUX TOHATHH W TeopeM, armapara ajareOpbl, penarhb
NPaKTUYECKUE 3a7a4YM, CBSI3aHHBIE C HAXOXKIECHHEM T'€OMETPUYECKUX
BEJINYMH;

UMETh TMPEACTABICHUS 00 OCHOBHBIX dTalax Pa3BUTHSA T'€OMETPHUH Kak
COCTaBHOM yacTH (yHIaMEHTa pa3BUTHS TEXHOJIOTHUH.

K koniry 11 kiaacca oOyqaronuiicst HAy4uTCs:

CBOOOJTHO OTEPUPOBATH MOHSITHUSIMU, CBSI3aHHBIMHU C LUJIUHAPUYECKOH,
KOHUYECKON U CchepudecKoll MOBEPXHOCTSIMHU, OOBSCHATH CIOCOOBI
MOJTyYEHUS;

ONEepUpOBaTh TOHATHSMH, CBA3aHHBIMH C TellaMH  BpAIICHUSA:
[WIMHJIPOM, KOHYCOM, cepoii U mapom;

pacrio3HaBaTh Teja BpalieHus (IMWIMHAP, KOHYC, chepa U 1map) H
OOBSICHATD CIIOCOOBI IMMOJTYUCHHS TSN BpaIlCHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACIOJIOKEHHUE C(Pephl U MI0CKOCTH;
BBIYUCTISITh BETUYMHBI AJIEMEHTOB MHOTOTPAHHUKOB U TEJ BpaIICHUS,
00BEMBI U TUTOIIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpaICHUS,
T€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OMEPUPOBATH TOHSATUSIMH, CBS3aHHBIMH C KOMOWHAITUSIMU
TET BpaIllEHWS W MHOTOTPAHHUKOB: MHOTOTPAHHUK, BIIMCAHHBIA B
chepy ¥ omUCaHHBINA 0KOJIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPAHHUK
VI TEJIO BPAICHUS;

BBIUUCTISITH COOTHONIICHHS MEXIY TUIOMIQJsIMU TIOBEPXHOCTEH W
00BEMaMHM ITOJJOOHBIX TEJT;



n300paxaTh u3ydaemble (DUTYpBI, BBINOJIHATH (BHIHOCHBIE) IUIOCKHE
YEepTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHUSI TEJl BpaIllCHUS;

U3BJIEKaTh, MHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTh HH(POpPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, MPECTaBICHHYIO Ha
YepTekax U pucyHKax;

CBOOOJIHO ONEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHSITH OTI€paIliU HaJl BEKTOPaMU;

3a/1aBaTh MIIOCKOCTh YPAaBHEHUEM B ICKaPTOBOW CHCTEME KOOpIMHAT;
pemiatb TeOMETPUYECKHE 3aJlayd Ha BBIYMCICHHE VYIJIOB MEXKIY
OPSIMBIMA M TIJIOCKOCTSIMM, BBIYHCJIICHHUE PACCTOSHUM OT TOYKH [0
IUIOCKOCTH, B II€JIOM, Ha TPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
METO/a NIPH PEIICHUH;

CBOOOJIHO OINEPUPOBAThH TMOHATHIMHU, CBS3AHHBIMU C JBIDKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIOJIHSITh M300pa)K€HWSI MHOTOTPAHHUKOB W T BpalleHUs MpU
napajyieIbHOM TEpPEeHOCE, LEHTPAIbHOW CUMMETPHH, 3€pKalbHOM
CUMMETPHH, IIPU TTOBOPOTE BOKPYT MPSMOM, TpeoOpa3oBaHus MOA00HS;
CTPOUTH CEUEHHS] MHOTOIPAHHUKOB U TE€J BpAIICHUS: CEUYEHUs
mMHIpa (mapajuiesibHO U MEePIEeHIUKYISPHO OCH), CEYeHHUs KOoHyca
(mapasnenbHble OCHOBAaHUIO U MPOXOSIIME Yepe3 BEPIINHY), CCUCHUS
mapa;

UCIIOJIB30BATh METOAbl MOCTPOCHHSI CEUEHMIl: METOJ CIIEIOB, METOJ
BHYTPEHHET0 NPOEKTUPOBAHUSA, METO]I IEPEHOCA CEKYILIEN IOCKOCTH;
JIOKa3bIBATh TEOMETPUUYECKHUE YTBEPKICHMS;

NPUMEHSTh TeOMETpUUECKHe (PAKThI ISl PEIICHHS] CTEPEOMETPUUECKUX
3a/1a4, MPEANoJaralolliX HECKOJIbKO IIAroB PELICHHS, €CIU YCIOBUS
IIPUMEHCHHS 3aJIaHbl B IBHOW 1 HESIBHOU (hopMme;

pemaTh 3aJayd Ha JOKa3aTeJIbCTBO MATEMaTUYECKHX OTHOILUEHUA U
HAXOXKJICHHE T€OMETPUUYECKUX BEIUYHH;

IPUMEHATh MporpaMMHbIE CpeacTBa " JIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CHUCTEMbl MpPH PEHIEHUU CTEPEOMETPHUECKUX
3azay;

OPUMEHATh  TOJYYEHHbIE 3HAHMS HAa TMPAaKTHUKE: CPaBHHUBATb,
aHAJTU3UPOBATh M OLIEHUBATh peajbHbIE CUTyalldd, MPUMEHATH
U3YUYEHHBIE MOHSTHUS, TEOPEMbI, CBOMCTBA B MPOLIECCE MOUCKA PEIICHUS
MaTeMaTU4ecKd  CPOPMYIHPOBAHHONW  MPOOJIEMBI, MOJAEIUPOBATH
peanbHbIE CUTYallMU Ha SI3bIKE T€OMETPUH, UCCIEI0BATH MOCTPOCHHBIE



MOJEIN C MCHOJIb30BAHUEM T'E€OMETPUUYECKUX TOHATUUA U TEOPEM,
amnmaparta anreOpbl, pemaTh NPaKTUYECKUE 3aJadd, CBS3aHHBIE C
HAXOKJIECHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETb MPEICTABICHUSI 00 OCHOBHBIX dTallaX Pa3BUTHUS T'€OMETPUM KaK
COCTaBHOM YacTu (pyHIaMEHTa pa3BUTHUSI TEXHOJIOT .



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIIACC
KoummuecTBo yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
n/n NMPOrpaMMbI Bcero Korrpoapneie | Ipaxkririeciue o0pa3oBaTe/ibHbIE
padoThI padoTbl pecypeb!
Brenenue B crepeomerpuio 23 1
B3anMHOe€ pacrionokeHne npsMbIx B 6 1
MIPOCTPAHCTBE
[MapannenbHOCTD MPSMBIX U TIIOCKOCTEH B 8
MIPOCTPAHCTBE
4 [leprien AMKYISIPHOCTD NPSAMBIX U o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIIBl ¥ pacCTOSTHUS 16
MHororpaHHUKH 7
BekTopsl B mpocTpaHcTBe 12
8 [ToBTOpEHue, 06001IeHNE U CUCTEMaTH3aIUs 5 5
3HaHUI
OBIIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 102 6 0




11 KJIACC

KoummuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM upposbie
Ne n/m pasi Kontpoabnbie | IIpakruyeckue (1upp )
MPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
1 AHanuTHueckas reOMeTpus 15 1
9 [ToBTOpEHwUe, 06o6meHIEe u 15 1
cHCTeMaTH3aIHsI 3HAHU
3 O0BEM MHOTOTpaHHHUKA 17 1
4 Tena Bparenus 24 1
5 [Tnomaau moBepXHOCTH U 0ObEMBI 9 1
KPYTJIBIX TEJ
6 JIBrKeHHS 5 1
- [ToBTOpEHME, o6o6meHIEe u 17 5
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO HACOB IIO 102 8 0

I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHMUE
10 KVIACC

Ne
n/u

Tema ypoka

KoaunuecTBo yacos

Bcero

KonTpoabHubie
padoTsl

IIpakTuyeckue
padoThI

Jara
U3y4yeHHusl

DJIeKTPOHHbIE
uu(ppoBbIe
o0pa3oBarejibHbIE

pecypcsl

OcHoOBHBbIE ITpaBUIIa U300paKEHUS Ha
PHUCYHKE MIOCKOCTH, MapajieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka

[ToHsITHS cCTEpEOMETpHU: TOUKA, TIpsIMasi,
TUIOCKOCTB, TIPOCTPaHCTBO. OCHOBHBIE
MpaBHJIa H300paKEHUS Ha PUCYHKE
TUTOCKOCTH, TTapauIeIbHBIX TMPSIMBIX
(OTpe3KOoB), cepeIMHbI OTPE3Ka

IlonsaTus: IMEPECCKAOIHNECA IITIOCKOCTH,
MEpECCKArOIMECA IIpsAMas U IIJIOCKOCTb,
MOJIYIIPOCTPAHCTBO

IlonsiTus: MMEPECCKAOMNUECCS TTJIOCKOCTH,
INEPCCCKaromuecs 1npiamMas U IMJIOCKOCTb,
MOJIYIIPpOCTPAHCTBO

MHororpaHHuKH, H300paxeHune
MPOCTEHIINX MPOCTPAHCTBEHHBIX
(buryp, HeCyIecTBYIOIUX 0OBEKTOB

MHororpaHHuKH, H300paxxeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HecylecTBYIOLUINX 0OBEKTOB




AKCHOMBI CTEPEOMETPUU U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
caeacTBus u3 HuX. CIocoOk! 3aJaHus
MPSAMBIX U TJIOCKOCTEN B MPOCTPAHCTBE.
O603HaueHUs TPSIMBIX U IIIOCKOCTEN

10

N300paxkenue ceueHui Mupamuibl,
Ky0a U MpU3MBbl, KOTOPbIE IPOXOIAT
yepe3 ux péopa. M3obpaxenue
MepeceyeH sl MOITYYEHHBIX MJI0CKOCTEH.
PackpanivBanve noCTpOEHHBIX CEUYECHUI
pa3HbIMU LIBETaMU

11

N3obpaxenue cedeHUi mupamMupl,
Ky0a ¥ TIPU3MBI, KOTOPBIE TPOXOIST
yepe3 ux péopa. M3obpaxenue
NepeceueH sl OJIYYCHHBIX TUIOCKOCTEH.
PackpamniiBanue mocTpOSHHBIX CCUCHHH
pa3HBIMU IIBETaAMU

12

N300parkeHne CeYCHUI MUPaMUIb,
Ky0a U MPHU3MBI, KOTOPBIE IPOXOISAT
yepe3 ux péopa. M3o0paxenue
nepecedeHus MOJTYUYEHHBIX TNIOCKOCTEH.
PackpammBanyre IOCTPOSHHBIX CEYECHUH
Pa3HBIMH IIBETAMH

13

N3o00pakeHne ceueHuii mupaMupl,




Ky0a U MPU3MBbl, KOTOPBIE IPOXOIAT
gyepe3 ux péopa. M3zobOpaxenue
[I€pECEUYECHM MTOIYYEHHBIX INIOCKOCTEN.
PackpammBanue noCTpOCHHBIX CEYEHUN
Pa3HBIMM LIBETaMHU

14

Merton ciienoB Uil TOCTPOEHUS
CEeUYeHUI

15

Meroa cnenoB A1 IOCTPOSHHUs
ceyeHnid. CBOMCTBA ITepecevyeHn i
MPSAMBIX U IJIOCKOCTEN

16

Merto[ cieoB JUIsl TOCTPOEHUS
ceueHuil. CBOMCTBA EPECECUECHU I
MPSAMBIX U IIIOCKOCTEH

17

[TocTpoenue ceuennii B mupaMu/ie, Kyoe
o TpéM ToukaM Ha pébpax. Co3maHue
BBIHOCHBIX YePTEKEW U 3aIlMCh 11aroB
MOCTPOEHUS

18

[TocTpoenue cedueHnii B mupaMu/ie, Kyoe
o TpéM Toukam Ha pébpax. Cosznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOCHUS

19

[TocTtpoenue ceuenuii B nupamue, kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aMKCh 1IAr0B
MIOCTPOCHUS

20

ITocTpoenue ceuenuii B nupamue, kyoe
o TpéM Toukam Ha pébpax. Co3nanue




BBIHOCHBIX YEPTEXKEH U 3alKCh I1aroB
MIOCTPOCHUS

21

[ToBTopenue manumerpuu: Teopema o
MIPONOPLIUOHAIBHBIX OTPE3KAX.
[Tonobue TpeyroabHUKOB

22

[ToBTOpenue mannmerpun: Teopema
Menenas. Pacuersl B cCUCHUIX HA
BBIHOCHBIX 4epTexax. Mcropus
Pa3BUTHS TUTAHUMETPUHU U
CTEpPEeOMETPUN

23

KonTtponsHas padoTa "AKCHOMBI
crepeoMerpun. Ceuenus"

24

B3aumHoe pacnoyioskeHue npsMbIx B
npoctpancTBe. CKpenuBaronecs
npsimble. [Ipu3Haku cKkpenmBarommxcs
npsameix. [lapannenbHbie npsMble B
MIPOCTPAHCTBE

25

Teopema o cymiecTBOBaHUHN U
€MHCTBEHHOCTH MPSMOM MapauieIbHON
JTAHHOU MPSIMOH, IPOXOAsAIIeH yepes
TOYKY IPOCTPAHCTBA U HE JiexKallel Ha
naHHOM mpsMoi. Jlemma o mepeceueHun
MapajieIbHbIX TPSIMBIX TUIOCKOCTBIO

26

[TapannenbHOCTb TpeX NPsIMbIX.
Teopema o0 Tpéx napauieabHbIX
IpsMbIX. Teopema 0 CKpeMBarOINXCS
MPSMBIX




27

[TapannenpbHO€ NPOEKTUPOBAHHUE.
OcHOBHBIE CBOMCTBA MapaJICILHOTO
npoektupoBanusi. M3o0paxeHue pa3HbIx
¢buryp B napasiensHON MPOESKIINA

28

[enTpanbHas npoeknus. Yromuc
COHAIIPaBJICHHBIMU CTOPOHAMHU. YTOII
MEXAY NPSIMBIMHU

29

3amauu Ha 10Ka3aTeILCTBO U
HCCIIEIOBAHNE, CBSI3aHHBIE C
paCHOJ'IO)KeHI/IeM HpHMBIX B
MIPOCTPAHCTBE

30

[TonsTHA: mapaJyIeTbHOCTh NPSIMOI 1
IJIOCKOCTH B mpocTpaHcTse. [IpusHak
napayuieIbHOCTH MPSIMOU U IIIOCKOCTH.
CaolicTBa napauieIbHOCTH IPSIMOM U
IJIOCKOCTH

31

FCOMCTpI/I‘ICCKI/IC 3aJa44 Ha
BBIYHMCJICHHUE U NOKA3aTCJIbCTBO,
CBA3aHHBIC C ITapaJlJICIbHOCTBIO IIPAMBIX
H IIOCKOCTCH B IIPOCTPAaHCTBE

32

ITocTpoenue ceueHus, MPOXOIALIETO
4yepe3 JaHHYIO NIPSIMYIO Ha YEPTEXKE U
MapajuIeIbHOTO Apyroil npsimoit. Pacyér
OTHOILICHUN

33

HapaJ'IJ'IeJ'ILHaH MpOoCKIHs, MIPUMCHCHUC
UL TIOCTPOCHUA Ce4YeHH I Ky6a )51
HnapaJjiieJCnuIicaa. CBolicTBa




napajijiejicnmicaa u mmpu3smMbl

34

[TapamnensHble mwiockoctu. [IpusHaku
NapajuIeIbHOCTU JBYX IJIOCKOCTEH

35

TeopeMa 0 mapanaenbHOCTH U
€AVMHCTBEHHOCTH IUIOCKOCTH,
MIPOXOJAIIEH Yepe3 TOUKY, He
MIPUHAUICKALLYIO TAHHOMW INIOCKOCTH U
CIICJICTBUSI U3 HEE

36

CBolicTBa napauIeabHbIX INIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX NTEPECEUECHUS
[P IEPECEYCHUHN IBYX MapasjlesIbHbIX

TJTIOCKOCTEH TpeThen

37

CBolicTBa mapajuiesbHbIX MIJIOCKOCTEM:
00 oTpe3kax napasuiedbHbIX MPSMBIX,
3aKITIOUEHHBIX MEX]Ty MapayliebHbIMU
IJIOCKOCTSIMU; O TIEPECEUECHUH MPSIMOM C
JBYMSI TapaJUIETbHBIMU TUIOCKOCTSIMU

38

IToBTOpenwue: Teopema Iudaropa va
IJIOCKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPHS
MPSIMOYTOJILHOTO TPEYrOJIbHHUKA

40

CoiicTBa Kyba U IPSIMOYTOJIBHOTO
napajulesenuIea

41

Brruncnenue JUIMH OTPE3KOB B KyOe U
MPSIMOYTOJIbHOM TapajuieNenumee

42

[lepnieH IUKYJIAPHOCTD IPSMON U




mockocTy. [IpusHak
MEPIEHIUKYISIPHOCTH IPSIMOH U
IIJIOCKOCTH

43

[IepnieHAMKYIAPHOCTD IPSIMOK U
mockocTH. [Ipru3nak
MEPIEHIUKYJIIPHOCTH MPSIMOU U
IIJIOCKOCTH

44

Teopema o CyleCTBOBAHUU U
€AVMHCTBEHHOCTH MPSMOiL, MPOXOAAIIEN
4yepe3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K IIIOCKOCTH

45

[TnockocTu U neprneHuKyaspHbIe UM
MpsIMble B MHOTOTpaHHHUKAX

46

[TnockocTu U neprneHuKyasIpHbIE UM
MpsIMble B MHOTOTpaHHHUKAX

47

[lepnieHIuKyIsAp ¥ HAKJIOHHASL.
[TocTpoenue nepneHAUKYIIpa U3 TOUKU
Ha IPSIMYIO

48

Hepl’[eHI{I/IKy.]'ISIp W HaKJIOHHasd.
HOCTpOGHI/IC NEpICHAUKYIISIpa U3 TOYKH
Ha IIPAMYIO

49

TeopeMa o TpEX nepreHANKYIIApax
(mpsimast u oOpaTHasi)

50

Teopema o TpEx nepneHuKyIspax
(npsimast u oOpaTHast)

51

Yron MCKAY CKPCHIMBAIOIIUMHUCA




IpAMbIMHA

[Tonck nepneHAuKyISpHBIX NPSAMBIX C

52 MTOMOIIBIO NEPIIEHIUKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHabHOE MPOSKTHPOBAHHE
[TocTpoenue ceuenuii kyoda, IpU3MBI,

54 MpaBUJILHON MUPAMU/IbI C TOMOIIBIO
OPTOTOHAJILHOM MTPOEKIMH
[TocTpoenue ceuenuii kyda, MpuU3MBl,

55 MPaBWJIbHON MHUPaMUbI C TTOMOIIBIO
OPTOTOHAJILHOM IPOEKIINU
CumMeTpus B TPOCTPAHCTBE

56 OTHOCHTENBHO IuIockocTu. [1nockoctn
CUMMETPHN B MHOTOTPaHHHUKAX

57 [Ipu3HaK nepneHANKYJISIPHOCTH MPSIMOM
U IUIOCKOCTH KaK CJIEICTBUE CUMMETPHUH

58 [IpaBuiibHBIE MHOTOTPAaHHUKHU. Pacuér
PacCTOAHUN OT TOYKH JI0 IIJIOCKOCTH

59 IIpaBunmbHBIE MHOTOTPaHHUKH. Pacuér
PacCTOSHUN OT TOUKH JI0 IJIOCKOCTH
CrnocoObl OIYCTUTh MEPHIEHIUKYIISPBI:

60 CUMMETpUS, CABUT TOYKHU IO
NapajuIeJIbHOMN PSIMOU

61 CaBur no HenapajIeIbHON IPSIMOH,
MU3MEHEHHE PACCTOSTHUM

62 KonTtposnrHas padora "B3anmuoe




pAacCIIOJIOKEHUE MTPSAMBIX U INIOCKOCTEH B
npoctpancTae"

63

[ToBTOpEHME: Yyroa Mexay IpsIMbIMU HA
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYrOJIBHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEHME: Yroa MeXIY
CKpCIIHMBAOIIUMUCA IIPAMBIMHA B
IIPOCTPAHCTBE

65

I'eomeTprueckrie METOIbI BEIYMCIICHHS
yIijla MKy NMPSMBIMH B
MHOI'OI'PaHHUKAX

66

JByrpanueiii yroj. CBOMCTBO
JIUHEWHBIX YTJIOB IBYTPAHHOTO yIJia

67

[TepnienUKyIISIpHBIE TIOCKOCTH.
CBolicTBa B3aUMHO TEPIEHANKYIIPHBIX
IJTIOCKOCTEN

68

[Ipu3Hak neprneHIuKyIspHOCTH
IJIOCKOCTEH; TeopeMa O MpsSIMOit
MepeceyeHusl IBYX IIIOCKOCTEH
MePIEHAUKYIIAPHBIX TPEThEH MI0CKOCTU

69

[IpsiMmoyromnpHbII napajuienenunen; Kyo;
U3MEpPEHUs, CBOUCTBA IPSIMOYTOJIBHOTO
napaesnenumnena

70

TeopeMa 0 JUaroHaJm npsaMoyroJibHOTO
Iapajiiejacnuicaa u CJICACTBUC U3 Hee




71

CrepeoMeTpHruecKHe U PUKIIATHBIC
3aJla4d, CBSI3aHHBIC CO B3aMHBIM
PACIIOJIOKCHHUEM ITPAMBIX U IIJIOCKOCTHU

72

[ToBTOpEHME: CKpeIMBArOIIHAEC
IPAMBIC, MAapalJICJIbHBIC IITIOCKOCTHU B
CTaHAAPTHBIX MHOTOTpaHHHUKAaX

73

[Tapa nmapayenbHbIX II0CKOCTEN Ha
CKPEILMBAIOIIMNXCS MPSIMBIX, PACCTOSHUE
MEXY CKPEIIUBAOIIMMHUCS MPSMBIMU B
MIPOCTBIX CUTYAIUSIX

74

Paccrosnue oT TOUKH 0 IINIOCKOCTH,
paccTosiHUE OT MPSIMOH 10 TUTOCKOCTH

75

Brruncnenue paccTOSIHUN MEXTy
CKPEILMBAIOIIUMHUCS MPSIMBIMU C
MTOMOIIBIO IEPIICHIUKYISIPHOM
IJIOCKOCTH

76

TpéxrpanHblii yroj, HepaBeHCTBA 1A
TpeXrpaHHbIX yrioB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JJIsl TPEXTPAHHOTO yIiia

77

DneMeHTHI chepruuecKor TeOMETPUH:
reoJIe3UYECKue JIMHUU Ha 3emiie

78

KonTtposnpHas pabota "Yrisl u
paccrostHus”

79

Cucremaru3zauus 3HaHUU
"MHOTrOrpaHHUK U €ro 3JI€MEHTHI"




ITnpamuaa. Buas! nupamun.

80 [IpaBunbHas nupaMua !

81 [Ipusma. IIpsimast 1 HAKIIOHHASI IPU3MBI. 1
[IpaBunbHas npusma

82 [Ipssmoit mapaymenenunesn, 1
MPSIMOYTOJIbHBIN apajuieNenumnesn, Kyo

83 Beimykisle MHOrOrpaHsHuku. Teopema 1
Diinepa
Beimmyknsle MHOrorpanauku. Teopema

84 Diinepa. [IpaBwibHBIC 1 1
MOJTYTIPABIIIbHBIE MHOTOTPaHHUKH

85 KonTtponsHas pabota 1
"MHororpaHHukm"

86 ITonsiTne BekTOpa Ha IJIOCKOCTH U B 1
IIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 PaznocTh BekTOpOB 1

89 [TpaBuiio napamienenumnena 1

90 YMHOXEHHE BEKTOpa Ha YHUCIIO 1
Paznoxenue Bekropa 1o 6azucy Tpéx

91 BEKTOPOB, HE JI)KAIIHUX B OJTHOM 1
IJIOCKOCTH

92 CkanspHO€ Ipou3BEACHUE 1

93 Beruucnenue yria Mex 1y BEKTOpaMH B 1
MIPOCTPAHCTBE

94 IIpocreiimue 3a1aum ¢ BEKTOpaMu 1




95 [IpocTeiimme 3ajauu ¢ BEKTOpaMH 1
96 [IpocTeiimme 3aa9u ¢ BEKTOpaMH 1
97 [IpocTeiimme 3a7a4u ¢ BEKTOpaMH 1
98 O06o00muIeHne 1 cucTeMaTH3aIHs 3HAHUH 1
99 O06o00muIeHrne 1 cUCTeMaTH3aIHs 3HAHUH 1
100 Hrorosas koHTpoJIbHAs paboTa 1
101 Hrorosas koHTpobHAs paboTa 1
102 O06o01IeHne ¥ cHCTEMaTH3AIUs 3HAHUI 1
OBLIEE KOJIMYECTBO YACOB 10 102

[TPOI'PAMME




11 KJIACC

KosnuuyectBo yacos DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
Tema ypoka Kontpoabubie | IlpakTnuyeckue
n/n Bcero HU3y4YeHHus | o0Opa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
[ToBTOpenue Temsl "Koopannatsl
1 BEKTOpa Ha IJIOCKOCTH U B 1
npocTtpancTae"
9 [ToBTOpenue tems! "CkansipHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Brruncienue yria 1
MEXI1y BEKTOpaMH B TPOCTPAHCTBE"
[ToBTOpenue TeMsl "YpaBHEHHE
4 IPSAMOIL, IPOXOJAIIEHA Uepe3 IBE 1
2
TOYKH"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAaJb, 1
YpaBHEHUE TIOCKOCTH B OTPE3KaxX
5 YpaBHEHME IUIOCKOCTH, HOPMAJIb, 1
YpaBHEHHE TUIOCKOCTH B OTPE3KaAX
7 BekTopHoe npousBeneHne 1
3 Jlunelinble HEPABEHCTBA, JIMHEHHOE 1
IIPOrpaMMHUPOBaHNE
9 JIuneiiHble HEPAaBEHCTBA, JIMHEHHOE 1
IIPOrpaMMHUPOBaHNE
10 AHanuTHYECKUE METOBI pacy€Ta yria 1




MCXKAY IPpAMBIMU B MHOT'OI'paHHUKAX

AHaTUTHYECKHE METOIbI pacuéTa yria

11 MEX1Y IIJIOCKOCTSIMU B
MHOT'OTPaHHHUKaX

12 DopMyIta pacCTOSIHUS OT TOYKH J10
IJIOCKOCTH B KOOPAMHATAX

13 HaxoxaeHnue paccTOSIHUN OT TOUKH JI0
IJIOCKOCTH B KyOe

14 HaxoxaeHue paccTOSIHUN OT TOUKH J10
IJIOCKOCTH B MPAaBUIILHOW MTUPAMHU/IE

15 KonTtponpHas padota "AHanmuTHueckas
reomeTpus"

16 CeyeHMst MHOTOTPAaHHUKOB:
CTaHJapTHBIC MHOTOTPAHHUKHU

17 CeyeHnss MHOTOIPaHHUKOB: METOJL
CJIEZIOB
CeyeHMst MHOTOTPAaHHUKOB:

18 CTaHJapTHBIE TUIOCKOCTH, IIEPECCUCHUS
IPSIMBIX U IIJIOCKOCTEN

19 [TapannenbHble IpSMbIE U IUIOCKOCTH:
HapajlIeJIbHbIE CEYCHUS

20 [TapannenbHble IPSMBIE U IUIOCKOCTH:
pacuér OTHOIICHUI
[TapannenbHble NPSMBIE U IUIOCKOCTH:

21 YTJIBI MEXAY CKPELIMBAIOIIUMUCS

IpAMbIMUA




22

[lepnenuKyIsipHBIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Tapbl
MEPIEHAUKYISIPHBIX IJIOCKOCTEN U
MPSIMBIX, CAMMETPHUHA MHOIOTPAHHHUKOB

23

[lepnieniuKynspHBIE TPSIMBIE U
IIJIOCKOCTH: TEOpEMa O TPEX
MEPIEHIUKYISIPAX

24

[IepnenqukysipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOT'OI'PaHHUKAX

25

[ToBTOpEHue: momaan
MHOTOYTOJIbHUKOB, ()OPMYJIBI JISI
TJIOMIACH, COOOpaKEHHUS 11O 10 01

26

[ToBTOpEeHue: mwIomagn
MHOTOYT'OJIbHUKOB, (DOPMYJIBI 151
TJIOMIACH, COOOpaYKEHHUS 1101001

27

[ToBTOpEHUE: MmO IN
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TJIOMIACH, COOOpaKEHHS 1010 0Ms

28

ITnomany ceyeHuii MHOTOTPaHHUKOR:
IUIOMIA/IN IOBEPXHOCTEH, pa3pe3anus
Ha 4aCTH, COOOpaKEeHHS 110100Us

29

[Tnomaau cedyeHnii MHOTOTPaHHUKOB:
TJIOMIA U TIOBEPXHOCTEH, pa3pe3aHus
Ha 4acTH, COOOpakKeHHUsI 110I00Us

30

Konrponshas pabota "I[loBTopeHue:
MHOTOTPaHHUKH, CEUEHUS




MHOT'OTPaHHUKOB"

31

O06béM Tena. O0beM NPSMOYTOJIBHOTO
napajulesienuIesa

32

3anaun 00 yaBOoCHHH Ky0a, 0
KBaj[patype Kyba; 0 TPHCEKIUH YTiia

33

CrepeoMeTprUecKHe 3a/1a4H,
CBSI3aHHBIE C 00BEMOM

IPSIMOYTOJIbHOTO NapaJlIeenunena

34

[Tpuknamabie 3a1a49u, CBSI3aHHBIE C
BBIYKCIIEHUEM 00BEMA

IPSIMOYT0JIbHOTO NapaJlIeenunesa

35

O06BEM TIPSIMOI TIPU3MBI

36

CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIE C BEIYHUCIICHUEM 00bEMOB
MPAMOM PU3MBI

37

[Ipuknanueie 3a1a4u, CBI3aHHbIE C
00BEMOM MPSAMOI TPU3MBI

38

Boruncnenue 065EMOB Tel C TOMOIIBIO
onpenenéuHoro uHrerpana. Oobém
HaKJIOHHOHM IIPU3MBI

39

Brruncnenue 00bEMOB Tell ¢ TOMOIIBIO
onpenenéuHoro unrerpaia. O0bpém
MUpaMU bl

40

dopmyrna 00bEMa MUPaMUIBIL.
OTtHoleHue 00bEMOB MUPAMUJI C
o0mmuM yriom




41

®opmyna 00bEMa MUPAMUIBL.
OtHoleHHnEe 00BEMOB ITUPAMUJIL C
o0mmmM yriom

42

CrepeomeTpuiecKue 3a1auu,
CBsI3aHHBIE C 00bEMaMU HAKJIOHHOK
MIPU3MBI

43

CrepeomeTpuiecKkue 3a/1auu,
CBSI3aHHBIE C 00BEMAaMHU TTUPAMHUIBI

44

[Ipuknagasie 3amaun Mo Teme "OObEMBI
Ten", CBA3aHHBIE ¢ 00BEMOM
HAaKJIOHHOHN IIPU3MBI

45

[Ipuknagaeie 3amaun 1Mo Teme "OObEMBI
Ten", CBSI3aHHbBIE C 00BEMOM MTHPAMHUIBI

46

[Tpumenenne 06bEMOB. Brruncienne
PaccTOSIHUA 10 TIOCKOCTH

47

KontponsHas padota "O0bEM
MHOTOTpaHHUKA"

48

Humuaapudeckast TOBEPXHOCTb,
oOpa3ymolne HUIHHIPTIECKON
MTOBEPXHOCTH

49

Humunap. IIpsmoit kpyroBoi LIUIUHAP.
[Tnomaas MOBEpXHOCTH LUIMHIIPA

50

Konnyeckasi moBepXHOCTb,
oOpazyrorre KOHU4eCKOn
nosepxHoctu. Konyc

51

CeueHne KOHyca MJIOCKOCTBIO,




MapajyIENbHOM MIIOCKOCTH OCHOBAHUS

52

VYceuénnblii Konyc. M300paxenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53

[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJTHOW ITOBEPXHOCTH KOHYCa

54

[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJTHOW ITOBEPXHOCTH KOHYCa

55

CrepeomeTpuiecKue 3a1a4 Ha
JIOKa3aTeJIbCTBO U BBIYHUCIICHUE,
MOCTPOCHUEM CEUCHUI TWINHIPA,
KOHyca

56

CrepeoMeTpHueCcKHe 3a1aui Ha
JI0Ka3aTebCTBO M BBIYUCIICHHE,
MOCTPOCHUEM CEUCHUH IIMITHHIIPA,
KOHYyca

57

HpI/IKJ'IaI[HBIe 3aa4u, CBA3aHHBIC C
OUWJINHAPOM

58

HpI/IKJ'IaI[HBIe 3aa4u, CBA3aHHBIC C
TUJINHAPOM

59

Cdepa u map

60

[Tepeceuenue cepsl u mapa ¢
mwiockocThio. Kacanue mapa u cdepsl
IUIOCKOCThIO. By u n3o6paxenue
mapa

61

[lepeceuenue cdepsl U mapa ¢
iockocThio. Kacanue mapa u cepsl




TUIOCKOCTBI0. Byt n n3o0paxeHue
mapa

Ypasuaenue cepsl. [Lmomans chepsl n

62 n )
e€ JacTei

63 Cummerpus cdepsl 1 mapa
CrepeomeTpriecKue 3a1advl Ha

64 JIOKA3aTeJIbCTBO U BBIYMCIICHUE,
CBSI3aHHBIE CO c(hepoit u mapom,
MMOCTPOCHUEM MX CEUCHUM TUIOCKOCTHIO
CrepeomeTpuyecKre 3aadyd Ha

65 JIOKA3aTeJIbCTBO U BBLIYHCIICHMUE,
CBSI3aHHBIE CO c(hepoit u Imapom,
MMOCTPOCHUEM MX CEUCHUM TIIOCKOCTHIO

66 [IpuknaaHbie 3a1a4M, CBI3aHHBIC CO
ctepoil u mapom
[ToBTOpEHUE: OKPYKHOCTH Ha

67 IUIOCKOCTH, BEIYHCIIEHUS B
OKPYKHOCTH, CTaHJIAPTHBIE TOJ00MS

68 Paznuunple KOMOMHALIMK TEJT BPALICHUS
Y MHOTOTPaHHUKOB

69 3agauu 1o Teme "Tena u moBepXHOCTU
BpaieHus"

70 3anauu o reme "Tena u MOBEPXHOCTH
BpamieHus"

71 KonTponpHas pabota "Tena u

MIOBEPXHOCTHU BpalleHus"




72

O0béM mumuHApa. Teopema 00 00bEMe
IpsAMOro NUJIMHApAa

73

Brrunciienne 00bEMOB TEII € ITOMOIIBIO
onpenenéHHoro uuterpaia. Oopém
KOHYCa

74

TTimomam 60KOBOM M ITOJTHOM
MMOBEPXHOCTH KOHYCa

75

CrepeomeTpuieckue 3a1auu,
CBSI3aHHBIE C BEIUKUCIIEHHEM 00BEMOB
LIWINHIpA, KOHYyCa

76

[Tpuknagasie 3amaun 1Mo Teme "OObEMBI
Y TUIONIa¥ TOBEpXHOCTEH Te"

77

OO0BEM 1mIapa U IapoBOTO CEKTOPA.
Teopema 06 o0bEme mrapa. [Tnomans
chepbl. CTepeoMeTpUYeCKUE 3a1a4H,
CBSI3aHHBIE C BEIYMCIEHHEM 00BEMOB
1apa, apoBOro CErMeHTa 1 IIIapOBOTO
CeKTOpa

78

[Tpuknagaeie 3amaun 1Mo Teme "OO0bEMBI
Ten", CBAI3aHHbBIE ¢ 00BEMOM IIapa u
mI01ma b0 cepbl. COOTHOMICHUS
MEXIY IUIOIIAIIMU TTOBEPXHOCTEH U
00BEMAaMHU MO JOOHBIX TeIl

79

[TogoGHbIE Tena B MPOCTPAHCTBE.
N3menenne o6bE€Ma pu 1mo100uu.
CrepeoMeTpHuueckue 3aaauu,
CBsI3aHHBIC C BHIYHCIICHHEM 00BEMOB




TeJI U IJIOMIAAeH TOBEPXHOCTEN

80

KonTtponsnas padora "[Tnomamu
MTOBEPXHOCTH B 0OBEMBI KPYTJIBIX TEN"

81

JIBM>KEHUS TPOCTPAHCTBA.
OTtoOpaxenus. J|BuXeHUs: U paBEHCTBO
¢uryp. O6mue cBONCTBa IBHKEHUN

82

Buabl 1BuKeHMIN: TapauienbHbII
MEePEHOC, LIEHTpaJIbHasi CHAMMETPUS,
3epKajJbHasi CHMMETPHS, TOBOPOT
BOKPYT IIPSIMOU

83

[IpeobpazoBanus mogoous. [Ipsmast u
cdepa Diinepa

84

I'eomerpuueckue 3a1aun Ha
MIPUMEHEHHE JTBHKCHUS

85

KonTtponbHas pabota "BekTophl B
npocTtpancTae"

86

O6o6matomee nopropenue 11 monsTuit
1 METOJ0B Kypca reometpun 10-11
KJIaCCOB, CHCTEMAaTU3allvs 3SHAaHH:
"[TapannenbHOCTh NPSAMBIX U
IJIOCKOCTEN B MmpocTpaHcTBe"

87

Oo6o6matomee nopropenue 11 moHsTHit
1 MeTo/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAaHUH:
"BexTopsl B mpocTpaHcTBe”

88

Ob6o6maromiee nopropenue 11 monsruit




1 MeTo/I0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3aI1s 3HAHWH
"BexTopsl B npocTpaHcTBe"

89

Ob6o6maromee nopropenue 11 mousiruit
1 MEeTOJIOB Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIlis 3HAHWH
"O6beM MHOTOrpaHHuKa"

90

O6o6maromniee nopropenue 11 nonsruii
1 MEeTOJIOB Kypca reometpuu 10-11
KJIaCCOB, CHCTeMAaTH3aIis 3HAHWH:
"O6beM MHOTOrpaHHUKA"

91

Oo6o06matomee nopropenue 11 monsTuit
1 METOJ0B Kypca reometpun 10-11
KJIaCCOB, CHCTEMAaTH3aIsl 3HAHUIL:
"[Tmormaan MOBEPXHOCTH U 0OBEMBI
KpYTJIbIX Te"

92

O6o6matomee nopropenue 11 monsTuit
1 METOJ0B Kypca reometpun 10-11
KJIACCOB, CUCTEMaTH3aIs 3HAHUIL:
"[Tmoraau MOBEPXHOCTH U 0OBEMBI
KpYTJbIX Ten"

93

HroroBas koHTpoJibHAs paboTa

94

Htoropas KOHTPOJIbHAsA pa60Ta

95

[ToBTOpEHUE, 0600IICHNE U
cucTeMaTH3allHs 3HAHUI

96

Hcropus pa3BUTHS CTEPEOMETPUHN KaK
HayKH U €€ poJib B pa3BUTHH




COBPCMCHHBIX HHKCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJOTHI1

97

Hcropus pa3BUTHSA CTEPEOMETPUHN KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

98

Hctopus pa3BuTHs CTEPEOMETPUHN KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX HHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

99

Hcropus pa3BUTHS CTEPEOMETPUHN KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX MHXXECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

100

WcTopus pa3BuTHs cTepeOMETPUN KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTHIA

101

HcTopus pa3BuTus crepeoMeTpun Kak
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX HHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTHIA

102

Hcropus pa3BUTHS CTEPEOMETPUHN KaK
HayKd U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHH




OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

10-11 xnacchl: yueOHUK U1 00111€00pa30BaTebHbIX YUpPEKIACHUI: 0a30BbIN 1
npoduibHbIi ypoBau / A.B. [loropenos u p. ....'eomerpus. 10-11

k1. [loropenos_

METOIUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

1.T'eometpus. 10 knacc. [loypounsie rmansl o yue6Huky - A.B. Iloropenosa.
Adanaceena T.JI., Tanununa JLA.

2. Kosanesa I'.1, Ma3ypoa H.W. reomerpust. 10-11 kmacchl: TecThl AJIs
TEKYIIETro 1 00001aro1ero KOHTpoisi. — Bonrorpaa: Yuurens.

3. Enunelii rocynapctBeHHbIi dk3amer 2023-2024. matemaTuka. Y4ueOHO-
TPEHUPOBOYHBIC MATEPHUAIIBI sl TOATOTOBKH yuaruxcs / U -
M.:Untennekt-1leHT, .

4. b.I'. 3uB. [luakTrueckrue MaTepualsl o reometpun a4 11 kinacca. — M.
ITpoceemienue, 2022

5. 10.A. I'nmazkos, 1.1. KOnuna, B.®. byty3os. Paboyas tetpaas o
reomerpun s 10 knacca. — M.: IIpocseuienue,

6. B.®. byty3os, 0.A. I'nazkos, N.W. FOnuna. Pabouas tetpaapb no
reomerpun s 11 knacca. — M.: IIpocseuenue,

7. b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agaun 1Mo reoMeTpuu Jjist / —



11 knaccoB. —M.: [IpocBemnienue.
8. C.M. CaaksH, B.®. byty3o0B. U3yuenne reomerpuu B 10 — 11 knaccax:
MeTtoandeckne pekoMeHIauu K yueOnuky. Kaura ans yaurens. — M.

IIpocseenue

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBHI CETH
MHTEPHET

1. Enunas Konnekimus mmudpoBbix 00pa3oBaTeNbHBIX pecypcoB MaremaTuka 5-
6xmnacc, Anredpa 9-11 knace, 'eomerpus 9-11 kinacc
http://school-collection.edu.ru/

2. Buptyanpnsiit HactaBHUK. ['eometpus 10-11 knacc(auck);

JIOKyMEHTBI K YpOKaM alreOpbl, reOMEeTpUH, MaTeMaTHKU

http://www.dok4web.ru

3.3aHnmarenbHas MaTemaTrka http://www.5egena5.ru

4. TIpu noarotoBke y4anuxcs Kk utoropoit arrectauuu: ®UIN oTpsIThIiM
Oank 3amanuii mo marematrke EI'D u THA http://www.fipi.ru

5. TpeHnupoBoYHBIE MaTepHalibl A1 OAroToBKU K EI'D u I'MA
http://www.alexlarin.narod.ru

6. Cucremy nogaroroBku k EI'D IN'ymuna /1. /1. «Pemry ET'O» http://reshuege.ru

7. ITpomexyrouHoe TectupoBanue mo EI'D u OI'D http://online-ege.ru


http://school-collection.edu.ru/
http://www.dok4web.ru/
http://www.5egena5.ru/
http://www.fipi.ru/
http://www.alexlarin.narod.ru/
http://reshuege.ru/
http://online-ege.ru/

8. Peneturop mo marematuke EI'D? OK! ege-ok.ru

9. MuTepakTUBHBIN Kypc noAroToBku K EI'D mo maTemaTuke (IUCK);
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