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HOACHUTEJIBHASA 3AIIMCKA

['eoMeTpust sBIIETCS OJHUM U3 0A30BBIX KYPCOB HAa YPOBHE CPEIHETO OOIIETOo
oOpa3oBaHus, TaK Kak OOECIEeYMBAET BO3MOXKHOCTh H3YYEHUS JAUCIUIUINH
€CTCCTBEHHO-HAYYHOW HAIPaBJICHHOCTH M TMPEAMETOB T'yMAaHHTAPHOTO ITUKJIA.
[TockoNbKY JOTHYECKOE MBIIUICHHE, (DOPMUPYEMOe TP U3YICHUH 00yUJarOIUMHUCS
MOHATUHHBIX OCHOB TEOMETPHH, IPHU JIOKA3aTECIbCTBE TEOPEM M IOCTPOCHUHU
IIETTOYKH JIOTHYECKUX YTBEPIKICHUN TTPU PEIICHUN T€OMETPUICCKUX 3a/1a4, YMCHHE
BBIBUTaTh W ONPOBEPraTh THIOTE3bI HEMOCPEICTBEHHO HWCIOIB3YIOTCS TPHU
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH (DMU3UYECCKUX 3a]1a4.

Ilens ocBOeHUS MporpaMMbl yaeOHOTO Kypca «I'eoMeTpus» Ha yriiyOnEéHHOM
YPOBHE — Pa3BUTHE HHIUBUIYATbHBIX CIOCOOHOCTEH 00YyUYaOIIUXCS IPH U3yUYCHUH
IrCOMETPUHU, KaK COCTABJIAIONICH TpeaMeTHOH oOnacth «MaTtemaTuka W
nH(pOpMaTHKa» Yepe3 oOecreueHrne BO3MOKHOCTH MMPUOOPETEHUS M UCTIONb30BaHUS
0oJjiee TITyOOKMX TeOMETPUYECKUX 3HAHUW U JCHCTBUH, CIIeU(PUIHBIX TEOMETPHH,
¥ HEOOXOIUMBIX JIJISl YCIICITHOTO MPO(ECCHOHAIIBHOTO 00pa30BaHusl, CBSI3aHHOTO C
HCIOJIL30BAHUEM MAaTEMATHUKH.

[TpropuTeTHRIMM 3ajja4yaMU Kypca TCOMETPUM Ha YIUIYOJIEHHOM YPOBHE,
PACHIUPSIONIMMYU U YCUIMBAIOIIMMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuimpeHue MpeaCcTaBIeHUs] 0 TEOMETPUHM KaK YaCTH MHPOBOU KYJIbTYpHI U
dbopmMupoBaHuEe OCO3HAHMS B3aUMOCBSI3U T€OMETPUHU C OKPYKAIOIIUM MHUPOM;

dbopMupoBaHuEe MPEICTABICHUS O MPOCTPAHCTBEHHBIX (GUTypax Kak o
BOKHEHUIINX MAaTeMATUYECKUX MOJENAX, MO3BOJIIIOIIUX OMUCHIBATH U H3y4daTh
pasHbIC SIBICHUS OKPYXKAIOIIET0 MUPa, 3HAaHUE TTOHATHWHOTO armapara 1o pas3aeity
«CrepeomeTpus» ydeOHOTO Kypca reOMEeTPUH;

dbopmupoBaHue YMEHUS BJIAJIETh OCHOBHBIMH IIOHATUSIMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMynT M yMEHHE WX TPHUMEHSATh, YMCHHS JOKa3bIBaTh TEOPEMbI M HAXOJUTh
HECTaHIapTHHIC CITIOCOOBI PEIICHUS 3a1aY;

dbopMupoBaHUE YMEHUS paclio3HaBaTh Ha YEPTEKaxX, MOJCISIX U B PEATbHOM
MHpE MHOTOTPaHHHKH M TejJa BpalleHUs, KOHCTPYHPOBATh T€OMETPHYCCKHC
MOJIEIIH;

dbopMupoBaHUEe TOHUMAHHS BO3MOXKHOCTH aKCHOMATHYECKOTO TOCTPOSHUS
MaTeMaTHYeCKUX TEeOpui, (POpMHpOBAHHE IMOHUMAHHS POJIM AKCHOMATHKU TPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHue yMEHHs BJIaJCTh METOJAAMH JIOKA3aTEIbCTB M aJITOPUTMOB
pelieHus, YMCHHS UX IPUMEHSTh, IIPOBOJIMTH JI0KAa3aTEIbHBIC PACCYKICHHS B XOJIC
pEeIICHUs CTEPEOMETPUYCCKUX 3ajad M 3a7ad C IMPAKTHYCCKUM COACPIKAHHEM,
dbopMupOBaHUE TPEJACTABICHHS O HEOOXOJWMOCTH  JIOKQ3aTeIbCTB  IPHU



000CHOBaHMHM MaTEMATUYCCKUX YTBEPKICHUNA W POJIM AKCHOMATHKHU B MPOBECHUHN
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIOCOOHOCTEM 00YyUaroImMXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEPECca K N3yUYCHUIO T€OMETPHH;

dopmupoBaHue (YHKIHMOHATBLHONH TPAaMOTHOCTH, PEJIICBAHTHOW T€OMETPHH:
YMCHHS PACIO3HABaTh TMPOSIBICHUS TC€OMETPUUYCCKUX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KM3HEHHBIX CUTYalMSIX W MPH H3YyYECHUU APYTHUX
y4eOHBIX TIPEAMETOB, TPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS PEATbHBIX CHUTYyalluid, HWCCIEIOBAaHUS TMOCTPOEHHBIX MOJIETEH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMKM JTUHUSAMU y4eOHOTO Kypca «['eomeTpus» B
10-11 «xmaccax sBusawoTcsa: «lIpsiMble W TUIOCKOCTH B TPOCTPAHCTBEY,
«MHuororpannukny, «Tema BpameHus», «BekToppl W KOOpJAWHATHI B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO tpebGoBaHHE «yMETh OIEPUPOBATH
HNOHSTHSIMHUY, PEICBAaHTHBIMHU T€OMETPHH Ha YIIIYOJIEHHOM YpOBHE 00yueHus B 10—
11 xmaccax, OTHOCHUTCA KO BCEM COJEP)KATEIIbHBIM JIMHUAM Y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTMYECKMX YMEHHM  pacmpenensiercs He  TOJBKO IO
coJiep KaTeNbHbIM JIMHUAM, HO U 10 TojgaM oOydenus. ConepikaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss DenepanbHoil pabouyeit
IpOrpaMMBbl, paclpeleEHHbIM IO ToJaM OOyYeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMIHAIBHBIM BOMPOCaM O0yYaroIIuecs
oOpamaiuch HEOJHOKpPATHO. OTO TO3BOJIIET OPraHU30BaTh  OBJIAJICHUE
r€OMETPUUYECCKUMU MOHSATUAMH M HaBBIKAMHU MOCJIEA0BATEIHHO U MOCTYIATEIBHO, C
COOJII0/IEHNEM TIPUHIIAIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHMS BKJIIOYATh B OOIIYIO
CUCTEMY F€OMETPHUYECKHUX MPEJCTaBICHUN 00YJarONINXCs, pACIIUpPss U YIIIyoIss
e€, o0pa3ys MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUH HA YTIIYOJIEHHOM YPOBHE MO3BOJISIET:

co3gath ychmoBuss qus  auddepeHnuanuu  oOydeHHS, TOCTPOCHHUS
WHIUBUIYATbHBIX  00pa3oBaTENbHBIX MpoOrpamMM, O0OecTeunuTh yriayOoiaéHHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJIFOTOBUTHh OOYYAIOMIUXCS K TPOAOHKCHUIO H3YYCHUS MAaTEMaTUKH C
yaéToM BbIOOpa Oymymiel mpodeccun, obecrieunBasi MPEEMCTBEHHOCTh MEXKIY
o0muM u podeccuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenme yueOHOro kypca «l'eomeTpusi» Ha yriyOJIEHHOM YpOBHE
orBoautes 204 gaca: B 10 kimacce — 102 gaca (3 waca B Hegenmo), B 11 ximacce — 102
yaca (3 yaca B HEJIeJIO0).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsimble U JIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTEpEOMETpUU. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICJICTBUA U3 HUX.

B3anMmHOE pacnosokeHue MpsSMBIX B IPOCTPAHCTBE: IEpPECEKAOIIMECH,
napajuielbHble W CKpeluBaroImuecs npsMble. [Ipu3Haku CKpemyBarONIMXCs
npsimMbiX. [lapamienbHOCTh MPSAMBIX U IUIOCKOCTEN B MPOCTPAHCTBE: MapAIIICIIbHBIC
psIMbIE B IPOCTPAHCTBE, MAPaUIEIbHOCTD TPEX MPSIMBIX, APATIIEILHOCTh MPSAMOM
u 1iockoctu. [lapamnensHoe W UEHTpaJbHOE MPOEKTUPOBAHME, H300paKeHHUE
¢uryp. OcCHOBHbIE CBOICTBa MapajuIeIbHOrO MpoekTupoBanus. M3o0paxeHue
dburyp B mapamiesbHON MPOSKIMH. YTJIBI C COHAINPaBIEHHBIMU CTOPOHAMHM, yTOJ
MEXY NPSMBIMU B MPOCTpaHCTBE. [lapanienbHOCTh MIOCKOCTEN: MapasjeibHble
IJIOCKOCTH, CBOICTBa napajuiesIbHbIX MJIOCKOCTEHN. [Ipocreitiue
OPOCTPAHCTBEHHbIE (QUTYpbl Ha IUIOCKOCTH: TETpajap, NapajulelsienuIie],
NOCTPOEHUE CEUCHHI.

[lepneHAUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NMEPNEHAUKYJIAPHBIE MIPSMbIE B
IPOCTPAHCTBE, MPSMBIE MApPAJUIENbHBIE W MEPHEHIUKYJIAPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSMOA UM IUIOCKOCTH, TEopeMa O MpsSMOu
NEPHEHIUKYISIPHON IIJIOCKOCTH. OpToronanpHOE POEKTUPOBAHHUE.
[lepnieHaUKyJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM JI0 IIIOCKOCTH, MPOEKIUs (PUTYPHI Ha TIOCKOCTh. [lepreHuKyIsipHOCTD
IJIOCKOCTEW: MPU3HAK MEPIEHINKYIIPHOCTH ABYX IUIOCKOCTEH. TeopeMa o TpExX
NEPHEHANKYIIAPaAX.

Yriael B MPOCTPAHCTBE: YroJl MEXAY HPSAMOM U IUIOCKOCTBIO, JBYTDAaHHBIN
YIOJI, JIMHEWHBIM yIroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PaHHBIE YTJIbIL.
CBoiicTBa IJIOCKUX YTIIOB MHOTOTPaHHOTO yria. CBOMCTBA IIOCKUX U IBYTPAHHBIX
YIJIOB TPEXTPAHHOTIO yriia. TeopemMbl KOCUHYCOB M CHHYCOB JIJIsI TPEXTPAHHOTO YIJIa.

MHororpaHHUKH

Buael MHOrorpaHHukoB, pa3BEpTKa MHOrorpaHHuka. llpusma: n-yronpHas
Npu3Ma, npsiMasi 1 HaKJIOHHas MPU3Mbl, OOKOBasi U MOJIHASI TOBEPXHOCTH MPU3MBI.
[Tapannenenunea, NpsAMOYTOJbHBIN MAPAIUISIICHIUIIE] U €r0 CBOMCcTBA. KpaTuaimue
MyTH Ha TNOBEPXHOCTH MHOrorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema Iludaropa. [lupamuaa: n-yronpHas nupamuja, NpaBuibHas U yceu€HHas
nupamusibl. CBoiictBa péOep W OOKOBBIX TpaHEdl MPaBUWIBHON MHPAMUJBIL.
[IpaBunbHBIE MHOTOTPAHHUKHW: IpPAaBWIbHAS NpPHU3MAa W NpPaBUJIbHAS NUPaAMHUJA,



IpaBUJIbHAs TPEYToJIbHAS MUpaMUaa U IPaBUIIbHBIN TETpadap, KyO. [Ipencrapnenue
O IPaBUJIBHBIX MHOTOTPAHHUKAX: OKTA3P, NOAEKAdIp U UKOCAdIP.

Bbluncienne 31€eMEHTOB MHOTOIPAHHUKOB: pEOpa, JHMaroHalid, YIJIbL.
[Inomaas OOKOBOW MOBEPXHOCTM W IMOJHOM MOBEPXHOCTH NPSIMOHM IMPHU3MBI,
IJI0LIAAb OCHOBaHM, TeopeMa 0 OOKOBOM MOBEPXHOCTHU NMPpsAMOM npu3Mbl. [Inomans
OOKOBOM TOBEPXHOCTH M TMOBEPXHOCTH MpPaBWIBHOW NUPAMHIBI, TEOpEMa O
IUIOIIAAN YCEUYEHHOU MTUPAMU/IBI.

CummMmeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CHUMMETPUM  INPABHIIBHBIX
MHOTOTrpaHHUKOB. CHUMMETpUss B MPAaBWJIBHOM MHOTOIPAHHUKE: CHUMMETpPHS
napajulesenuneaa, CUMMETPUS IPABWIBHBIX IPU3M, CHUMMETpHUs IPaBUIBHOU
IAPAMHUJIBIL.

BeKTOophI M1 KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOM BEKTOpP, JIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIC, COHAIIPABJICHHbIE U  IPOTHUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHUE BEKTOpa Ha
yucio. CBOMCTBA CIIOXKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YUCIIO.
IToHaTHE KOMIUTaHApHBIE BEKTOpHI. [Ipu3Hak KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasjIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTopaM. [IpsAMoyroinbHas  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBsI3p MEXAY KOOpAMHATAaMU BEKTOpa H
KOOpJMHATaMU TOYEK. YTOJN MexXay BeKkropamu. CKalsspHOE IPOU3BENCHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHust

[loHATHA: WWIMHAPUYECKAsT TOBEPXHOCTh, KOHHYECKAs TIOBEPXHOCTH,
chepuueckass IMOBEPXHOCTh, oOOpasyrlue TmoBepxHocTed. Tema BpamieHUs:
WIMHIP, KOHYC, YCEUEHHBIN KOHYC, cepa, map. B3anmHoe pacnonoxeHue cepsl
U IJIOCKOCTH, KacaTelbHasl IUIOCKOCTh K cdepe. M3o0pakeHue Ten BpamieHUs Ha
iockocTH. Pa3Béprka mumuHIpa u konyca. CummeTpus chepsl U mapa.

O0béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJIBHOTO Mapaiesienumneaa U cienctsuss u3 He€. OO0bEM TpsIMOH u
HAKJIOHHOM TPU3MBI, IIWIMHIPA, MAPaMHIbl U KoHyca. OO0BEM mapa u mapoBOTO
CerMEHTA.

KomOuHammu Tenm BpamieHUss W MHOrorpaHHWKOB. [Ipw3ma, BIHcaHHAas B
WIMHIpP, OINKCaHHAs OKoJo IpumHApa. Ilepeceyenme cdepsl W mapa ¢
wiockocThio. Kacanme mrapa u cdepsl miockocTbio. [loHSATHE MHOrOrpaHHHKA,
OIMCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHHK HJIH TEJO
BpaIleHUsI.



[Tnomank MOBEPXHOCTH IWIMHAPA, KOHYCA, IJIOMAAb chephl U €€ yacTeu.
[TogoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAECH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeobpazoBanue mogoOus, romoteTHs. Pemenue 3agad Ha
IJIOCKOCTH C UCTIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpAIllCHUs: CEUCHUS IIMIHHIPA
(mapayieIbHO M NEPHEHAUKYISIPHO OCH), CEYEHHUs KOHyca (TmapajuielbHbIe
OCHOBAHUIO U MPOXOSIINE Yepe3 BEPIIUHY), CEUCHUS I1apa, METOAbl TOCTPOCHUS
CEUYEHUM: METOJ CIEeJ0B, METOJI BHYTPEHHETO MPOCKTUPOBAHUS, METOJ IepeHoca
CEKyLIEHN MIIOCKOCTH.

BexTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bexrtopsl B mpocTpancTBe. Onepanuu HaJl BEKTOpaMu. BeKTOpHOE yMHOXKEHUE
BekTOpoB. CBOICTBa BEKTOPHOTO yMHOXeHHUs. [IpsMoyronpHas cucTema
KoOpaMHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. PasnoxkeHue BekTopa Mo
6azucy. KoopamHaTHO-BEKTOPHBIA METO/ IIPU PEIICHUU TEOMETPUUECKUX 3a]1ay.

J{BHKeHUs] B IPOCTPAHCTBE

JIBwxenust npoctpancTtBa. OtoOpaxkeHus. [[BkeHHsS M paBEeHCTBO (UTYP.
OO6mue cBoiicTBa JABWKEHHWH. Buasl JBWXKEHHIN: TapauielbHBIA TEPEHOC,
IEHTpaJbHAs CHUMMETpPHS, 3€pKaJibHasi CUMMETPHUS, IOBOPOT BOKPYT TMPSIMOIA.
[Ipeobpazosanus nomoodus. [Ipsmas u chepa Ditnnepa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMA YYEBHOI'O KYPCA
«TEOMETPUSl» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxkaaHcKoe BOCTIMTAHNE:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3ULIUKM 00YyYaIOIIETroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIEeCTBA, MPEACTABIECHNE O MATEMATHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEIYD
rpaxxjgaHckoro  obmectBa  (BbIOOpBI,  ONpPOCBI WU JAPYroe), yMEHHue
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIIUSAMH U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOE BOCTIMTAHHUE:

c(hOpMUPOBAHHOCTh POCCUNCKON T'PAKIAHCKOW UIECHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY M HACTOSIIEMY POCCHMCKON MaTeMaTHUKH, IIEHHOCTHOE OTHOIIECHUE K
JOCTH)KCHUSIM POCCUICKMX MAaTEMAaTUKOB M POCCUHUCKOM MaTeMaTUYECKOM IIIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTHXKCHUH B JAPYrHMX HayKax, TEXHOJIOTHSX, cdepax
HKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH pOCCHUUCKOTO Hapoja, chOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEJCHHS, CBA3aHHOTO C MPAKTHUYECKUM
NPUMEHEHUEM JTOCTHKEHUN HAYKH U JeATEeIbHOCThIO YUEHOT0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) acTeTHYeCKoe BOCIIUTAHHE:

ACTETHUYECKOE OTHOIICHHWE K MHUpPY, BKIIOUas JCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj1a4, pEIICHUN, PacCyKICHUH, BOCIPHMMYUBOCTD K
MaTEMaTUYECKUM acCMeKTaM Pa3InYHBIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocnuTaHUE:

chOpMHUPOBAHHOCTh yMEHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAHUS B
WHTEpEcax 3I0pOBOT0 U 0€30MacCHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COAUTAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PEryJsipHas (u3nUecKas aKTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHNE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10BO€E BOCTIMTAHUE:

TOTOBHOCTh K TPYyAY, OCO3HAHHUE LIEHHOCTH TPYIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMHA, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KM3HCHHbBIC ILJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO U



caMo00pa30BaHUIO Ha MPOTSKEHUH BCEH JKU3HH, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHX 3a/a4 MaTEMaTHUCCKON HAIPaBICHHOCTH,

7) 3KOJIOrM4eCcKoe BOCIIMTAHME:

C(OPMHPOBAHHOCTh  DKOJIOTHYECKON KYIbTYpPHl, ITOHUMAHHE BIUSHUSI
COITHATEHO-D)KOHOMHUYECKUX IPOILECCOB HAa COCTOSHHE MPUPOJHON M COIHAILHOM
CpeJibl, OCO3HAHUE TJI00ATBHOTO XapakTepa IKOJOTHISCKUX MPOOIeM, OpUCHTAIHS
Ha MPUMEHCHHME MaTeMaTHYeCKMX 3HAHMU JUIS pEHICHHs 3amad B 00JacTH
OKpYJKaloIlel Cpeapl, IUIAHUPOBAHHME ITOCTYNIKOB M OIEHKA HX BO3MOKHBIX
TIOCJIC/ICTBHIA ISl OKPY’KAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOT'0 O3HAHMA:

c(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTUKH, TOHUMAHHE MaTEMAaTHYECKOM
HAayKd Kak cephl 4eJI0BEYECKOM IeATEIIbHOCTH, ITAOB €€ Pa3BUTHS U 3HAYMMOCTH
IUTS Pa3BHTHUS IIMBHJIM3AIMH, OBJIaJE€HUE SI3BIKOM MaTEMATHKH W MaTeMaTHYECKOM
KyJIbTYPOI KaK CPEACTBOM ITO3HAHMS MUPa, TOTOBHOCTB OCYIIECTBIIATH IPOCKTHYIO
M HCCJIEOBATENLCKYIO IEATEILHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYUIECTBEHHBIE MPU3HAKH MATEMaTUYECKHUX
OOBEKTOB, TIOHATHH, OTHOUIEHUH MEXKAYy TMOHATUAMH, (HOPMYyITUPOBATH
OTIpEJICIICHHS] TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIpUHMMATh,  (OPMYJIUPOBATH W  NIPEOOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEJiaraTb KpUTCPUU IS
BBIIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JAEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUI IO aHAJIOTUH;

POBOJIUTH CAMOCTOSITENIbHO JI0KA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTHUBHOTO), BEICTPAUBATH apPIryMEHTAIIMIO, TPUBOJUTH NPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmoco® pemieHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PELIEHUsI, BRLIOUpATh HauOoIee MOAXOASIIUN C YUETOM CaAMOCTOSATEIIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBareibcKue J1eiiCTBUSA:



HCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOATENBHO CIIAHUPOBAHHBIA SKCIIEPUMEHT, UCCIEAOBAHHE
M0 YCTaHOBJIEHUIO OCOOCHHOCTEN MAaTeMaTH4eCKOro 00bEKTa, SBJICHU, IIpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yJibTaTaM
OpOBENEHHOTO  HAOJIOJEHUs,  MCCIIEIOBAHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATH BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ unpopmanmeii:

BBISBJIATH JAePUIUTH MHDOpPMAIUH, JAaHHBIX, HEOOXOAUMBIX JJisi OTBETa HA
BOMPOC U JJIs1 PEUICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHbIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(DOPMAIIUIO PA3IMYHBIX BUI0B U (OpM
PEICTaBICHHUS;

CTPYKTYpHpPOBaTh HH(OpPMAIIUIO, MPEJCTaBIATh €€ B pa3IMuHBIX (opmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTD uH(popMauu 1o CaMOCTOSITENTLHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBepPCAJIbHbIEe YUeOHbIe eiCTBHS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMH U
IEISAMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOUKY 3PCHHS B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh TMOSCHEHUS IO XOJy PpEIICHUs 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJbTarT;

B XOJIe OOCYXXJICHHsI 3aJlaBaTh BOIIPOCHI 110 CYIIECTBY OOCYKITaeMOM TEMBI,
npoOJieMbl, pemracMoi 3ajaud, BBICKA3bIBaTh WJEH, HAIICJICHHBICE Ha IIOMCK
pEIIeHUs, COIMOCTAaBISATh CBOM CYXJACHUS C CYXICHUSIMH APYTUX YYaCTHUKOB
auajaora, oOHApY)KHBATh Pa3jIMYMe W CXOJCTBO MO3HUIIUHA, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJICTABMIATh PE3YJAbTaThl PEIICHUS 3a/Ja4M, SKCIIEPUMEHTA, HUCCIIeI0BaHuUs,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMaT BBICTYIUICHUS C Y4E€TOM 3a]ad
MpEe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHUH.

PerHﬂTHBHbIe YHHUBEPCAJIBbHBIC y‘leﬁHble HeﬁCTBHH
CaMoopraHnsaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3a/1au, BRIOUPATh CIIOCO0 PEIICHHUS C
YIETOM MUMEIONTUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJVICKT:

BJIQJICTh ~ HABBIKAMHU  IO3HABATEIBHOW  peQuIeKCMH KaK  OCO3HaHUS
COBEPIAEMbIX JICUCTBHIA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCTh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJIS TpoIlecca M pe3yibTara PEIICHHS
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUThH KOPPEKTHUBBI B JCATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JTAHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE Pe3y/IbTaTa IEIN M YCIOBUSAM, OOBSICHATh IPUYUHBI
JTOCTIKEHUS WM HEJIOCTHIKCHHS PE3yJbTaTOB JEATEIHbHOCTH, HAXOIUTh OIITUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eSITEJIbHOCTD:

IOHMMAaTh M HCIIOJIh30BaTh MPEUMYIIESCTBA KOMAHIHONH M WHIMBHUIYyaTbHOU
paboThl MpW pEImIeHWH YYEeOHBIX 3ajJad, NPHHUMATh IIeJIb COBMECTHOM
JCATENBHOCTH, TUIAHMUPOBATh OPTaHU3AIMI0 COBMECTHOW pabOTHI, paclpeicisTh
BUJIBI pabOT, TOTOBapUBATHCSI, 0OCYKIaTh MPOIECC U pe3yJIbTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBATh B TPYIIOBBIX (opmax paboThl (00CYKIeHUs, OOMEH MHEHHM,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJIHATH CBOIO YacTh PaOOTHI U KOOPIUHUPOBATH
CBOM JICUCTBHUSI C IPYTMMHU YWICHAMH KOMaH/Ibl, OIIEHUBATh Ka4€CTBO CBOETO BKJIaa
B OOmMA TPOAYKT 1O KPUTEPHUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJIEUCTBHUSL.

INPEJMETHBIE PE3YJIBTATBI

K xonmy 10 kinacca oOyJaroniuiicss Hay4uTCs:

e CBOOOJIHO OIEPUPOBATH OCHOBHBIMU TIOHATHSMHU CTEPEOMETPUU TIpU
pENICHUH 33724 U MTPOBEICHUH MaTeMaTHUYECKUX PACCYKICHUN;

e TMPHUMEHATH AKCHOMBI CTEPEOMETPUM U CIECACTBUS M3 HUX MPU PEIICHUU
T€OMETPUIECKUX 3a/1a4;

e KIacCU(PUIMPOBATH B3aMMHOE PACIIOJOKECHHE MPSMBIX B TMPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CBOOOJIHO OINEpPUPOBATh TOHATHSMH, CBS3aHHBIMH C yIJlaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXAY MPSIMON H
TUIOCKOCTHIO;

e CBOOOJTHO OTIEPUPOBATH MOHITHIMU, CBI3aHHBIMHA C MHOTOTPDAHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (MpuU3Ma,
nupamua, NpSIMOYTOJIbHBIN Napaienenunes, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAaHHHUKH,  BBIOMpass  OCHOBaHUA IS
KJIacCu(pUKaluu;

e CBOOOJHO ONEpPUPOBATH TMOHATUSIMH, CBSI3AHHBIMU C  CEUECHUEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuieabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
OPOEKTUPOBaHUE (PUTYP HA MIIOCKOCTh, BHITOIHIATH H300pakeHust GUryp Ha
IUIOCKOCTH;

e CTPOUTH CEUEHHS MHOTOTPAHHUKOB PA3IMYHBIMH METOJAMHU, BBITIOJIHSTH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHHU3Y;

e BBIYHCIATH IUIOHIAJAM  TMOBEPXHOCTE  MHOTOTPaHHUKOB  (mpu3Ma,
NUpPaMH/Ia), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATH MOHATUSMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTD,
0Cb 1 TNIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPHUH (DUTYPHI;

e CBOOOJIHO OMEpPUPOBATH MOHSATUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINIOJIHATH JCHCTBUS HAJ] BEKTOPAMU;

e pemarh 3aJayd Ha J0Ka3aTeIhCTBO MATEMAaTHUYECKUX OTHOUICHUW W
HAXO0X/ICHUE TEOMETPUYECKUX BEIUYUH, IPUMEHSIS U3BECTHBIE METO/IbI IPU
pElIeHNH MaTeMaTHYEeCKUX 3a7ad TMOBBIIIEHHOTO W BBICOKOTO YpPOBHS
CJIOHOCTH;

e TMPHUMEHATH MPOCTEHIINE TMPOrpaMMHBIE CPEACTBA U  DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;

e W3BJIEKaTh, MPEOOPa30BbIBATH M HWHTEPIPETUPOBATH HHGPOPMAIMIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, NPeCTAaBICHHYIO Ha
YepTexax U pUCYHKaXx;

e IPUMEHATH TMOJYYEHHbIE 3HAHUS HAa INPAKTUKE: CpaBHUBATh U
AHAIM3UPOBATH PEAIBHBIE CUTYallUH, IPUMEHATh M3yYECHHBIE NOHATHUS B
nopolecce IOHMCKa pEIHIeHHs MaTeMaTHuecKu Cc(hOpMyIHPOBaAHHON
npoOJieMbl, MOJIEIMPOBATh pPEaJbHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJENH C HCIIOJIb30BAHUEM T'€OMETPHUYECKHUX
HNOHATUN U TEOpeM, amnmapaTta ajareOpbl, pemaTbh MPaKTHUECKHUe 3ajauu,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMUNH;

e UMETh MpEJACTaBICHHUS 00 OCHOBHBIX 3Tallax pPa3BUTUS TFEOMETPUM Kak
COCTaBHOM 4acTu (pyHJaMEeHTa pa3BUTHS TEXHOJIOTHH.

K xonny 11 knacca oOyvaronuiicst HAy4YUTCS:



CBOOOJHO ONEpPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C IWJIMHJIPUYECKOM,
KOHMYECKOM U c(hepuyecKodl NOBEPXHOCTSIMHU, OOBIACHITH CIOCOOBI
MOJIy4YEHHUS;

OTEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C TEJIaMU BpAIICHUS: IUJIUHIIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (UWIMHIApP, KOHYC, cdepa W 1map) u
O0O0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpPalllCHHUS;

KJaccu(UIUPOBATh B3aUMHOE PACTIOIOKEHHUE C(PEephl U TIIOCKOCTH;
BBIYHUCIISITh BEJIMYMHBI DJIEMEHTOB MHOTOTPAHHMKOB WM TEJ BpalleHUs,
00BEMBI U TUIOMIAJM TOBEPXHOCTEH MHOTOIPAHHMKOB U TeJl BpAalllCHHUS,
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATHUSIMH, CBA3aHHBIMH C KOMOMHALIMSIMU Tel
BpallleHHuss ¥ MHOTOTPaHHUKOB: MHOTOIDaHHUK, BIIMCAHHBIA B chepy u
OMMCAHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpalllCHUs;

BBIUUCISITh COOTHOILIEHUSI MEX]y IUIOMIAISIMU TTOBEPXHOCTEN U 00bEMaMU
I10JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYpHl, BBINOJIHATH (BBIHOCHBIC) IUIOCKHE
YepTeXKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYP: BHUIl CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHUS TEJl BPAILCHHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpMAIUIO O
NPOCTPAHCTBEHHBIX TI'E€OMETPUUYECKUX (UTrypax, NpPEICTABICHHYI0 Ha
YepTekax U pUCyHKax;

CBOOOTHO OMIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTRE;

BBIIIOJIHSITh ONIEpallU HaJl BEKTOPAMU;

3a/1aBaTh INIOCKOCTh YPAaBHEHUEM B J€KAPTOBOW CUCTEME KOOPAUHAT;
pemaTh TeOMETPUUECKUE 3a/1a41 HA BBIYMCIICHUE YTII0B MEXAY IPSMBIMU U
IJIOCKOCTSIMHU, BBIYUCIIEHHE PACCTOSIHUM OT TOYKHU JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO/1a MPU PELICHUU;
CBOOOJTHO OMEPHUPOBATH TOHITHSIMH, CBSI3AHHBIMH C JIBIDKCGHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBITIONHATh M300paKCHHUs] MHOTOTPAHHUKOB U TN BpAIICHUS TpU
NapajuyieIbHOM  NEPEHOCE, UEHTPAIbHOM CHMMETPHUM, 3€pPKajJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, peoOpa3oBaHus Mo00us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJI BpPAEHUSA: CEYEHUS LUIMHIpA
(mapanienbHO U NEePIEeHANKYISIPHO OCH), CEYEHUsI KOHYyca (napaielibHbIe
OCHOBaHHIO U MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOCHUS CEUYEHUW: METOJ CIJEIO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH TUIOCKOCTH;



JIOKa3bIBaTh F€OMETPUUECKUE YTBEPIKICHUS;

MPUMEHSTh TeOMETpUYecKre (AKThI sl PEUICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOIUX HECKOJBKO IIAaroB pELICHUsA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopmMme;

pewmare 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUU U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHSATh MPOrPaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a]ad;

IIPUMEHSTH MOJTYYEHHBIE 3HAHUS HA TPAKTUKE: CPABHUBATh, aHAJIM3UPOBATH
U OLICHWBAaTh PEAJbHBIC CUTYallUH, MPUMEHATb H3YYCHHBIC TNOHATHS,
TEOPEMBbI, CBOMCTBA B IIPOLIECCE IIOMCKA PELICHUA MATEMATUYECKU
chopMyIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyallMu Ha
SI3bIKE TEOMETPHUH, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
TEOMETPUYECKUX TOHITUH M TeopeM, ammapara aiareOpbl, pemniaTh
MIPAKTUYECKUE 3a/a4yM, CBSA3AHHBICE C HAXOXKICHUEM TEOMETPUUYECKUX
BEJIMYMH;

UMETh TPEJCTABICHUS OO0 OCHOBHBIX JdTalax pa3BUTHA TEOMETPUM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJOTHIA.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/u

HaumeHoBaHue pa3/iesioB U TeM
MPOrpamMMbl

BBenenue B crepeomMeTpuio

B3anMHoe pacrionoxeHne npsiMbIx B
IIPOCTPAHCTBE

[TapamiensHOCT NPSMBIX U TUIOCKOCTEN B
MIPOCTPAHCTBE

[lepnieH TUKyYIAPHOCTD NPSIMBIX U
IJIOCKOCTEMN B MPOCTPAHCTBE

VYTriasl U pacCTOAHUS
MHororpaHHUKH
BekTopsl B mpocTpaHCcTBE

[ToBTOpEeHME, 0000IICHNE U CHCTEMATH3AITUS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I1IO [TIPOTPAMME

KoaunuecTBo 4acoB

Bcero

23

25

16

12

102

KoHnTtpoasHbie
padoTsl

IIpakTHuyeckue
padoThI

DJIeKTPOHHBbIE
(uudgposbie)
o0pa3oBare/ibHbIE

pecypcsl



11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
Ne n/m
MPOrpamMMbl

1 AHanuTu4eckas reoMeTpHst

[ToBTOpenue, 0000IIeHNE 1
CHUCTEeMaTH3allns 3HAHUI

3 OO0BEM MHOTOTpaHHHKA
Tena Bpamenus

[Tmomaamn mOBEpXHOCTH U 0OBEMBI
KpPYTJIBIX TEJ

6 JIBmKeHHS

[ToBTOpeHmEe, 0000IICHNE 1
crCcTeMaTH3allHsI 3HAHUI

OBIIEE KOJIMYECTBO HACOB I1O [TIPOTPAMME

KoaunuecTBo 4acoB

Bcero

15

15

17
24

17

102

KoHnTtpoabHbie
padoTsI

IIpakTHuyeckue
padoThI

DJIeKTPOHHBbIE
(uudgpossbie)
o0pa3oBare/ibHbIE

pecypcsl






IHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne

T
. eMa ypoka

OcHoBHbI€ NTpaBUIa U300pakeHNs Ha
1 PUCYHKE IITIOCKOCTH, ITapauIeIbHBIX
MPSIMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

[TonATHs cTEpeoMeTpun: TOUKa, psAMasl,
IJTOCKOCTh, TPOCTPAHCTBO. OCHOBHBIE

2 MpaBuUiia N300paKEHUS HA PUCYHKE
IJI0CKOCTH, MapajieNbHbBIX MPSIMBIX
(oTpe3koB), cepeIMHbI OTpe3Ka

[TonsTHS: NEepecekaronrecs MI0CKOCTH,
3 nepeceKaroIuecs npsimasi 1 miocKoCTbh;
MOJTYTIPOCTPAHCTBO

IlonsTHs: IePeCCKaromuecs 1mI0CKOCTH,
4 ICPCCCKAOIMUCC IMpsAMad U IIJIOCKOCTb,
NOJIYIPOCTPAHCTBO

MHororpaHHUKH, U300pakeHue
5 MPOCTEHIINX MTPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHUKH, U300pakeHne
6 MPOCTEHIINX MTPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIMINUX 0OBEKTOB

KoaunuecTBo 4acoB

Bcero

KoHnTtpoasHbie
padoTsl

IIpakTHuyeckue
padoThI

Jara

U3yICHUSA

DJIeKTPOHHbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl



10

11

12

13

AXCHOMBI CTEPEOMETPUH U TIEPBBIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U IIEPBBIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cieactsus u3 HuX. CnocoObl 3a1aHus
MPSIMBIX U TIFIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4yeHus PSAMBIX U TUIOCKOCTEH

N300pakenue ceueHnii nupamuibl, Kyoa
U IIPU3MBL, KOTOPEIE IIPOXOIAT Yepes3 UX
pé6pa. N3o0paxenune nepecedeHust
MTOJTYYEHHBIX IIJIOCKOCTEN.
PackpamBaHue moCTpOEHHBIX CEUCHUI
pa3HbIMU LIBETaMHU

N3obpaxenune cedyeHn mupaMu/Ibl, Kyoa
Y TIPU3MBI, KOTOPBIC TPOXOAAT Yepe3 X
pé6pa. N3ob0paxenne nepeceueHus
MOJTyYCHHBIX TUIOCKOCTEH.
PackpammBanue NOCTPOCHHBIX CEYCHHH
pa3HBIMU [IBETAMU

N300pakenune ceuyeHuii mupaMuipl, Kyoa
Y TIPU3MBI, KOTOPBIC ITPOXOJIAT Yepe3 UxX
pé6pa. N3o0paxeHnne nepeceueHus
MOJIy4YEHHBIX TUIOCKOCTEH.
PackpammBaHye MoCTPOSHHBIX CEUCHHIA
pa3HBIMU [IBETAMHU

N3o0pakenue ceueHnit mupaMmuibl, Kyoa
Y TIPU3MBI, KOTOPBIE TIPOXOIST Yepe3 Ux
pEbpa. M3obpakeHue nepeceueHus
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15

16

17

18

19

20

IIOJIy4EHHBIX IUIOCKOCTEM.
PackpammBanue oCTpOCHHbBIX CEYEHU I
pa3HBIMU LIBETAMHU

Mertoza cienoB 11 IOCTPOECHUS CEYEHUM

Mertoz ciieioB U MOCTPOCHUS CEYCHUH.
CpoiicTBa nepecedeHnii MpsIMbIX U
IIJIOCKOCTEN

Mertoz crieioB [T TIOCTPOCHUS CEYCHUH.
CpoiicTBa nepecedeHnii MpsIMbIX U
IIJIOCKOCTEN

[TocTpoenwne ceuenuii B mupammie, Kyoe
o TpéM ToukaM Ha pébpax. Co3maHue
BBIHOCHBIX YEPTEKEN U 3aHUCh IIaroB
MIOCTPOECHUS

[TocTpoenwne ceuenuit B mupamme, Kyoe
o TpéM ToukaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEH U 3aIlMCh I1aroB
MIOCTPOEHUS

[TocTpoenue ceuenuit B mupammie, Kyoe
o Tpém Touykam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aMKCh 111aroB
MOCTPOCHUS

[TocTpoenue ceuenuii B nupamuje, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3aIHUCh IIAr0B
MIOCTPOCHUS
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22

23

24

25

26

27

[ToBTOopenue mnanumerpun: Teopema o
MPONOPIHOHAIBHBIX OTpe3kax. [lomobue
TPEYrOJILHUKOB

[ToBTOopenue mnanumerpun: Teopema
Menenas. Pacuersl B CEUEHUSAX Ha
BBIHOCHBIX uepTexax. MicTopus pa3BuTHs
TJITAHUMETPUU U CTEPEOMETPHH

Kourpoabnaas padora "AKCHOMEI
p p
crepeomerpun. Ceuenus"

B3anMHoe pacrionoxeHne npsMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKy ckpemuBaronmxcs
npsMbIx. [lapannensHble npsmbie B
IIPOCTPAHCTBE

TeopeMa o CylIeCTBOBAaHUU U
€IMHCTBEHHOCTH IPSIMOM MapaJlIeTbHOU
JTAHHOW MPSIMOH, IPOXOAAIIEH Yepes
TOUYKY MPOCTPAHCTBA U HE JIeKaIeH Ha
JTAHHOU mpsiMo#. JlemMa o mepeceueHun
napauieNbHbIX IPSIMbIX IUIOCKOCTHIO

[TapannensHOCTH Tpex NpsMbIX. Teopema
0 TpEX MapajieNIbHbIX NpsAMbIX. Teopema
0 CKpEIIMBAIOLIUXCS MPSIMBIX

[TapannenbHOE NPOEKTUPOBAHMUE.
OcHoOBHBIE CBOMCTBA MAapAJIIEIBLHOTO
npoekTupoBanus. M3o0paskeHue pa3HbIX
¢uryp B napasienbHONH IPOEKIUU
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29

30

31

32

33

34

35

LenTpanbHas npoekuus. YTrou ¢
COHAIPABJICHHBIMU CTOPOHAMHU. YTOJI
MEXAY NPSAMbIMU

3azauu Ha JOKa3aTeNbCTBO U
UCCIIEIOBAaHUE, CBS3AHHBIE C
PacroJIo’KEHUEM NPSIMBIX B
MIPOCTPAHCTBE

[TonATHA: mapaIeNbHOCTD NPSAMON U
IJIOCKOCTH B npocTpaHcTBe. [Ipu3Hak
MapajuiebHOCTH MPSAMOIl U IUIOCKOCTH.
CBoiicTBa NapaJlJIEIbHOCTH NPSAMOHN U
IJIOCKOCTH

I'eomeTrpuueckue 3a1a4u Ha BHIYUCIICHUE
U JI0Ka3aTesIbCTBO, CBSI3aHHBIE C
MapauIebHOCTHIO MPSIMBIX U
IJTIOCKOCTEMN B MPOCTPAHCTBE
[TocTpoenue ceueHus:, MPOXOISAIIETO
yepe3 JaHHYIO MPSMYIO Ha YepTexe U
MapajjieIbHOro Apyrou npsimoil. Pacuér
OTHOIIIEHU

[TapannensHas mpoeKus, IPUMEHEHNE
JUIS IOCTPOCHUSI CEYSHHH KyOa 1
napajenenumnena. CBoncTa
napajieJienuIea 1 Ipu3Mbl

HapannenLHLIe IIJIOCKOCTH. HpI/BHaKI/I
MapaJllIeJIbHOCTH IBYX IUIOCKOCTEH

TeopeMa O MMapaJlICJIbHOCTH U
CINHCTBCHHOCTH ITIJIOCKOCTH,
HpOXO,Z[ﬁIH.ICfI 4cpe3 TOUKY, HC



36

37

38

39

40

41

42

43

MPUHAJICIKALLYIO TAaHHOM IUIOCKOCTH U
CIIENCTBUS U3 HEE

CpoiicTBa napajijiesIbHbIX JIOCKOCTEH: O
MapajuIeIbHOCTH MPSAMBIX IEpECeUeHuUs
IIpH NCPECCUCHUM [IBYX MAPaJIIICIIbHBIX
IIJIOCKOCTEHN TPEThEN

CpoiicTBa napauieabHbIX MIIOCKOCTEM:
00 oTpe3kax napasuieIbHbIX MPSMBIX,
3aKIIFOYEHHBIX MEXKAY MTapalIeIbHBIMU
IJIOCKOCTSIMU; O MTEPECEUEHUH MPSMOM C
ABYMA MapalJICJIbHBIMUA ITIJIOCKOCTAMUA

[ToBTopenue: Teopema [Iudaropa na
TUIOCKOCTH

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIbHOTO TPEYTOJIbHUKA

CBoiicTBa Ky0a 1 MPSIMOYTOJILHOTO
napasuiesenumeaa

Brruncnenue JUiMH OTPe3KOB B KyOe U
MPSIMOYTOJIbHOM TNapajuieNienuesie

[lepneHIuKyIApHOCTD IPSMOM U
miockoctu. [Ipu3Hak
NEPIEHIUKYJIIPHOCTH MIPSIMOU U
IIJIOCKOCTU
[TepneH UK YIAPHOCTD IPSIMOU U
mockocTy. [Ipusnak
MEPIEHIUKYIIAPHOCTHU MIPSMOU U
IIJIOCKOCTH



44

45

46

47

48

49

50

51

52

53

54

Teopema o CylIECTBOBAHUU U
€IMHCTBEHHOCTH NIPSIMOM, MPOXOIALLIECH
yepe3 TOUKY MPOCTPAHCTBA U
MEPIICHANKYISIPHOM K IJIOCKOCTH
[l11ocKOCTH M NEPIIEHIUKYISPHBIE UM
MpsSIMbIE B MHOTOTPaHHHUKAX

[1nockocTy 1 nepneHIMKyaspHble UM
MPSIMBbIC B MHOTOTPAaHHHKAX
[lepneHUKyIISIp ¥ HAKIIOHHAS.
[TocTpoenue neprneHANKYISIpa U3 TOUKU
Ha TIPSIMYIO

[lepnieHiuKynsAp U HAKJIOHHAS.
[TocTpoenue neprneHAUKYISIpa U3 TOUKU
Ha IPSIMYIO

Teopema o Tpéx mepreHAUKYIsIpax
(mpsimast u oOpaTHast)

Teopema o Tpéx mepreHAUKYIsIpax
(npsimast u oOpaTHast)

Vron MECKIY CKPpEIIMBAOIIUMHUCA
IIpAMbIMU

[Tonck nepneHauKyIApHbIX MPSMBIX C
MIOMOIIIBIO MEPIIEH UK YIISIPHBIX
MJIOCKOCTEHN

OpToroHanbHO€ TPOEKTUPOBAHNE
[TocTpoenue ceyenuii Kyoa, MPU3MBI,
MPaBUJILHOM MUPAMUJIBI C IOMOLIBIO
OPTOTOHAJILHOW MPOEKIUU



55

56

57

58

59

60

61

62

63

64

[TocTtpoenue ceuenuit Kyda, mpu3MBbl,
MPAaBUILHON MUPAMUIBI C TIOMOIIBIO
OPTOTOHAJILHOM IPOEKIIUU
CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO III0CKOCTH. [1nockoctn
CUMMETpPHI B MHOTOTPaHHHUKAX

[Ipu3Hak neprneHMKyISIPHOCTH IPSIMOM
U IJIOCKOCTH KakK CJIEACTBUE CUMMETPUU

[IpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

[IpaBunbHBIE MHOTOTpaHHUKHU. Pacuér
PacCTOSTHUN OT TOYKHU J0 INTIOCKOCTH

CriocoOblI OITyCTUTD MEPIEHAUKYIISIPHI:
CUMMETpUS, CABUT TOYKHU IO
MnapayieabHON IPSAMOK

CnBur no HenapauieIbHON MPSAMOM,
W3MEHEHHE PACCTOSHUIM

KonTtponbHas padota "B3anmHoe
PacroJioKeHUE MPSMBIX U IIIOCKOCTEH B
npocTpancTae"

[ToBTOpEHUE: Yroy1 MeXxay NPsIMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

IloBTOpEHME: yron MexIy
CKPELIMBAIOIIUMHUCS PSIMBIMU B
IIPOCTPAHCTBE
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66

67

68

69

70

71

72

73

['eomeTpuueckure MeTO/1bl BHIYUCICHUS
yriia MeXy MpsSIMbIMU B
MHOTOTPaHHUKAX

JIByrpanHusbiit yroa. CBOMCTBO JTMHEHHBIX
YIJI0B JIBYTPaHHOIO yria
[lepnienquKyNIsIpHBIE TITIOCKOCTH.
CBoiicTBa B3aUMHO MEPIEHIUKYIISIPHBIX
IIJIOCKOCTEN

[Ipu3Hak nepneHauKyIIPHOCTH
IIJIOCKOCTEM; TEOpEeMa O IPSIMOI
MEePECEUCHUS JBYX MIIOCKOCTEM
MEePIEHIUKYIISIPHBIX TPETHEH MIIOCKOCTH

[IpsiMOyTOIBHBIN TapasIenenunen; Kyo;
M3MEpEeHusl, CBOMCTBA MPSIMOYTOJILHOTO
napasuiesenumeaa

Teopema o nuaroHaau NPSIMOYroJILHOTO
napajulesienune/a u cieaCTBUE U3 Heé
CrepeoMeTpHuueckre v MPUKIIaIHbIE
3a/1auM, CBSI3aHHBIE CO B3aMHbBIM
PacCMoJIOKEHUEM MPSAMBIX U IIOCKOCTH

HOBTOpeHI/ICZ CKPCIIHMBAIOIUECA
IIPAMBIC, I1aPaAIJICIIbHBIC IINIOCKOCTH B
CTaHAAPTHBIX MHOI'OT'PaHHUKAX

Hapa mapaJlliCJIbHBIX ILIOCKOCTEH Ha
CKpCUINBAOIHNXCA IPAMBIX, paCCTOAHUC
MCKAY CKPpCIIUBAOIMUMHACA IIPAMBIMHA B
MPOCTBIX CUTYyallUAX
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75

76

77

78

79

80

81

82

83

84

85

PaccTostHue OT TOUKM J10 IJI0CKOCTH,
paccTosiHUE OT IPSMOH /10 TIIOCKOCTH
Beruncnenue paccTossHUM MEXIyY
CKPEILMBAIOIIUMHUCS MPSIMBIMHU C
MTOMOIIBIO NIEPIIEHIUKYIISIPHOU
IIJIOCKOCTH

TpéxrpaHHbIi yroJ, HEPaBEHCTBA IS
TpeXrpaHHbIX yrioB. Teopema
[Mudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUJI TPEXTPAHHOIO yIJIa
DnemMeHTHI chepruuecKoi FreOMETPHH:
reo/Ie3NYeCKre JMHUY Ha 3eMiIe
KonTtponbras padorta "Yribl n
paccrosiHus"

CucreMaTusaius 3HaHUH
"MHOTOrpaHHUK U €r0 AJIEMEHTHI"
[Tupamuna. Bunel nupamua. [paBunbHas
nupamuaa

[Ipusma. [IpsimMas u HaKJIOHHAS IPU3MBI.
[IpaBunpHas npuzma

IIpsimoit mapamnenenuriesn,
MPSIMOYTOJIbHBIN Mapaienenumnes, Kyo
Brinykibsie MHOTOrpaHHUKHU. Teopema
Olinepa

Beinykiibie MHOTOrpanHuku. Teopema
Oiinepa. ITpaBuibHBIE 1
IIOJIYTIPABUIIbHBIE MHOTOIPaHHUKH

KonTtponeHast pabora "MuororpaHHuku"



86

87
88
89
90

91

92

93

94
95
96
97
98
99
100
101
102

[TonsiTHe BEKTOPA HA IJIOCKOCTH U B
MIPOCTPAHCTBE

CymMma BEKTOpOB

Pa3HocTth BEKTOPOB

[IpaBuio napamienenumnena
YMHOKEHUE BEKTOpa Ha YUCIIO

Pasnoxenue Bekropa 1mo 6a3ucy Tpéx
BCKTOPOB, HC JIC)KAIIIHUX B OI[HOI>'I
TUIOCKOCTH

CkansipHO€ IpON3BEICHUE

Brruncnenue yriia Mexay BEKTOpamu B
IIPOCTPAHCTBE

[Ipocreiimme 3agauu ¢ BEKTOpaMu
[Ipocreiimme 3agauu ¢ BEKTOpaMu
[Ipocreiimme 3agauu ¢ BEKTOpaMu
[Ipocreiimue 3a1aun ¢ BEKTOpaMu
O6001eHne u cucTeMaTH3alus 3HaHUH
O6001eHne u cucTeMaTH3alus 3HaHU
HroroBas koHTpoJibHAs paboTa
Hrorosas koHTpoJIbHAs paboTa

O00011IeHNE U CUCTEMATH3aLU 3HAHU I

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

N S

[EEY

[EEY

R N e T T N Ty SN

102



11 KJIACC

Ne
n/u

10

11

Tema ypoka

[ToBTOopenue Temsl "KoopanHatel
BEKTOpA Ha MJIOCKOCTH U B
npocTpaHcTse"

[ToBTOpenue temsl "CkansipHoe
MIPOU3BEICHUE BEKTOPOB"

[ToBTOpenue Temel "Brruncnenue yria
MEXIYy BEKTOpaMH B TPOCTPAHCTBE"

[ToBTOpeHue Tembl "YpaBHEHHUE NPAMOI,
MPOXOSIIEH Yepe3 1BE TOUKH"

YpaBHEHHE MIOCKOCTH, HOpMaJlb,
ypaBHEHHUE IJIOCKOCTH B OTPE3Kax

ypaBHeHI/Ie IJIOCKOCTHU, HOPMAJIb,
YPaBHCHHE IIJIOCKOCTHU B OTPE3Kax

BeKTopHoe IIPpOU3BEACHUC

JInHelHbIe HEPaBEHCTBA, TMHENHOE
MIPOrpaMMHPOBAHUE

JInneliHbIE HEPABEHCTBA, JINHEWHOE
[IPOrpaMMHUPOBAHUE

AHanuTHYECKUE METOIBI pacuéTa yria
MEXy NPSMBIMHA B MHOIOTPaHHUKAX

AHanuTHYeCKHUe METOIbI pacqéTa yria
MCKAY INIOCKOCTAMHU B MHOTOI'paHHUKAX

KoaunuecTBo 4acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHueckue
padoThI

Jara

U3YyICHUSA

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl
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13

14

15

16

17

18

19

20

21

22

dopmyiia pacCTOSAHUSA OT TOUYKH 10
IJIOCKOCTH B KOOpAMHATAX

HaxosxieHne paccTosHui OT TOYKH 10
IUIOCKOCTHU B KyOe

HaxosxieHne paccTossHui OT TOYKH 10
IIJIOCKOCTH B IIPABUJIBHOM NMMUPAMHUJIE

KonTtponbHas padora "AHanutuyeckas
reomeTpus"

Ceuenus MHOT'OI'paHHUKOB!:
CTaHAAPTHBIC MHOTOT'PAHHUKHN

CequI/Iﬂ MHOFOFpaHHI/IKOBZ METO
CIIEIOB

CeyeHust MHOTOI'PaHHUKOB:
CTaHJIapTHBIE IJIOCKOCTH, IEPEeCeUCHUS
MPSAMBIX U IIIOCKOCTEHN

HapannenLHLIe IIPSMBIC U IIJIOCKOCTH
ImapalyiICJIbHbIC CCUCHUA

[TapannenbHble IpsIMbIE U IJIOCKOCTH:
pacuét OTHOIICHUN

HapannenLHLIe IIPAMBIC U IINIOCKOCTH
YIJIbI MEXKAY CKPCIINBAOIIUMUCS
IIpAMbIMU

[leprienauKynspHBIE IPSIMBIE U
IUTIOCKOCTHU: CTaHJAPTHBIE Mapbl
MEPIEHIUKYIIPHBIX IIJIOCKOCTEN U
NPSIMBIX, CAMMETPUH MHOTOI'PaHHUKOB



23

24

25

26

27

28

29

30

31

32

IlepnieH quKynsipHBIE IPSAMBIE U
IIJIOCKOCTHU: TEOPEMA O TPEX
NIEPIEHIUKYISIPAX
[IepneHquKysipHBIE IPSIMBIE U
IIJIOCKOCTH: BBIYUCIICHHS JUIMH B
MHOT'OI'PaHHUKAX

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIBI JIsI
TIJI0IIA IeH, COOOpaKeH s 10100
[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJT0TIA IeH, COOOpaKEHUS TT0100US

[ToBTOpEeHuE: mwIomagn
MHOTOYTOJIbHUKOB, ()OPMYJIBI JISI
TJI01IaIeH, COOOpaKEHUS 110100
[lnomany ceyeHnii MHOTOrPaHHUKOB:
IIJIOIIAIA TIOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOPaKEHHUS TI0100US
[Tnomaau cedyeHnit MHOTOTPAaHHHUKOB:
IIJIOIIAIA TIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOPaKEHHUS 110 100Us
KontponbHas padora "IloBTOpenue:
MHOTOTPaHHUKH, CEUCHUS
MHOT'OTPaHHUKOB"

O06béM Tena. O0BbEM NPSAMOYTOIBLHOTO
napasuiesenumena

3amaun 00 yIBOEHUH Ky0Oa, 0
KBaJIpaType Ky0a; 0 TPUCEKIINH yriia
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34

35

36

37

38

39

40

41

42

43

CrepeoMeTpHUecKHe 3aJa491, CBSI3aHHbIE
¢ 00BbEMOM MIPSIMOYTOJIBHOTO
napajienenuiena

HpI/IKJIaI[HI)Ie 3aJa4yu, CBA3aHHBIC C
BBIYUCIICHUEM 00BEMA ITPSIMOYTOJIBHOTO
napajienenuena

O06BEM TIPSIMOI TPU3MBI
CrepeoMeTprdYecKre 3a/1a49H, CBI3aHHBIC
C BBIYUCIICHHEM 00BEMOB MPSAMOWA
TIPU3MBI

[TpuknagHbie 321241, CBSI3aHHBIE C
00BEMOM NIPSAMOI TPU3MBI

Boruncnenue 00bEMOB Tel ¢ TOMOIIBIO
onpenenéHHoro uurerpana. O0bEM
HAaKJIOHHOM MPU3MBI

Boruncnenue 065EMOB Te € TOMOUIBIO
onpenenéHHoro uaTerpaiga. Oopém
MApaMU bl

dopmyna 00bEMa MUpaMUIbL.
OTtHoleHne 00bEeMOB UPAMU/T C
o0LIUM yriiom

dopmyna 00bEMa MUpaMUIbL.
OTtHoleHne 00beMOB UPAMU/T C
o0IIMM yriom

CrepeoMeTpHuueckre 3a1a4u, CBSI3aHHbIE
¢ 00bEMaMH HaKJIOHHOW MPU3MBI

CrepeomeTrpuieckue 3aauu, CBI3aHHbIE
¢ o0BEMamMH UpPaMUIbI
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46

47

48

49

50

51

52

53

54

55

[Mpuknanueie 3anaun mo Teme "OOBEMBI
Ten", CBA3aHHbIE ¢ 00BEMOM HAKJIOHHON
TIPU3MBI

[Ipuknagaeie 3anauun o Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM MUPAMUIBI
[Ipumenenne 06bEMOB. Borunicnenue
PacCTOSTHUSA JIO0 TUIOCKOCTH
Kontponshas pabora "O0bEM
MHOTOTpaHHUKa"

Hunuuapudeckas IOBEPXHOCTD,
00pa3yronue MUIHHAPUIECKON
MTOBEPXHOCTH

Humuaap. [psiMoii KpyroBoi HUITUHIDP.
[Tnomaas MOBEpXHOCTH LUIMHIIPA

Konunueckas moBepxHocTh, 00pa3ymomine
KOHUYECKOM moBepxHOCTH. KoHyc

Ceuenue KOHYCa ITIJIOCKOCTBIO,
napannenLHoﬁ IIIIOCKOCTH OCHOBAaHU:A

VYceu€nnsrii konyc. M3o0pakeHue
KOHYCOB U YCEUEHHBIX KOHYCOB

[Tnomanpe 60KOBOI MOBEPXHOCTH U
[IOJIHOW MMOBEPXHOCTH KOHYCa

[Tnomaas 60KOBOM MOBEPXHOCTHU U
IIOJIHOW MTOBEPXHOCTH KOHYCa
CrepeoMeTpuueckue 3a1auu Ha
JI0Ka3aTeJIbCTBO U BEIYUCIICHHUE,
IIOCTPOCHUEM CEYECHUM WIMHPA,
KOHYyCa
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57

58

59

60

61

62

63

64

65

66

CrepeomeTpuieckue 3aj1au Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
IIOCTPOCHUEM CEYECHUM IMIIMH/IPA,
KOHYca

HpI/IKJIaI[HI)Ie 3aJa4yu, CBA3aHHBIC C
LHMIHHIPOM

HpI/IKJ'IaI[HI)Ie 3aJa4yu, CBA3aHHBIC C
LHIHHIPOM

Cdepa u map

[lepeceuenue cdepsl u mapa c
miockocThio. Kacanue mapa u chepsl
IJI0CKOCThI0. By n n3o0paxkeHue mapa

[epeceuenwue cheprl 1 mapa ¢
iockocthlo. Kacanue mapa u cepsr
TUIOCKOCTHI0. B u m300paxeHune nmapa

VYpasuenue chepsl. [Tnomans chepor u
e€ yacrei

Cummetpus cdepsl U mapa
CrepeoMeTrpuueckue 3agadyud Ha
JI0KAa3aTeNbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE CO c(hepoit U mIapoMm,
MOCTPOCHUEM UX CEYCHHH TIOCKOCTHIO
CrepeoMeTrpHuueckue 3agadyud Ha
JI0Ka3aTelIbCTBO M BBIUMCIIECHUE,
CBsI3aHHBIE CO c(hepoit U mIapoMm,
MOCTPOCHUEM MX CEYEHHH IJIOCKOCThIO

[MpuknagHble 3a1auu, CBSI3aHHBIE CO
cdepoii u mapom



67

68

69

70

71

72

73

74

75

76

77

[ToBTOpEHUE: OKPY)KHOCTH Ha
TUIOCKOCTH, BEIYUCIICHUS B OKPY>KHOCTH,
CTaHJapTHbIE MOA00US

Paznianbpie KOMOMHAIIMY TEJ BpaLICHHS
Y MHOTOTPAaHHHUKOB

3anauu 1o reMe "Tena v MOBEPXHOCTH
BpareHus"

3anauu 1o reMe "Tena v MOBEPXHOCTH
BpareHus"

KounTponbnas padota "Tena u
ITOBEPXHOCTH BpanieHus"

O6bem mmrHIpa. Teopema 06 00BEME
HPSIMOTO LIMIMHIPA

Beruncnenue 00bEMOB TeI C TOMOLIBbIO

onpenenéHHoro uuaTerpaiga. Oopém
KOHYyca

ITmomanu 60KOBOI M ITOJIHOKU
MMOBEPXHOCTH KOHYCa
CrepeomMeTpuiecKue 3a1a49u, CBI3aHHbBIC
C BBIYHCIICHHEM 00BEMOB IMIIMH]IPA,
KOHYCa

[Tpuknagaeie 3apauun o Teme "OO0bEMBI
Y TUIONIA M TTOBEpXHOCTEH Ten"

OOBEM 1mIapa ¥ MIapoBOrO CEKTOpa.

Teopema 00 06béme mapa. [Inomane
cdepsl. CTepeoMeTpUIECKHE 321491,
CBSI3aHHBIE C BEIYHCIIEHUEM 00BEMOB
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rapa, IapoBOTr0 CErMEHTA M I1apOBOTO
CeKTopa

[Ipuknagusie 3apauun o Teme "OO0bEMBI
Ten", cBsA3aHHbIE ¢ 00BEMOM I1apa U
iomaabio cepol. COOTHOIICHHS
MEX]Ty TUTOIIASIMH TTOBEPXHOCTEH U
00bEMaMu TOTOOHBIX TEI

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenue o0bpEMa npu nmoao0uu.
CrepeoMeTpHYeCKHe 3a/1a49H, CBI3aHHBIC
C BBIYHCIICHHEM 00BEMOB TEIN U
IIJIOIAJIEN TOBEPXHOCTEN

KonTtponsnas padota "[lmomanu
MTOBEPXHOCTU ¥ 00BEMBI KPYTJIbIX T

JIBY>KEHUS MPOCTPAHCTBRA.
OtoOpaxxenus. JIBM>KeHHS 1 paBEHCTBO
¢duryp. O6mmue cBOMCTBA ABMKEHU

Bupl n1BukeHMil: mapauienbHbIi
MEePEHOC, IIEHTpabHass CHMMETPHUS,
3epKajbHasi CHMMETPHS, TOBOPOT
BOKpPYT NPAMOM

[IpeoOpazoBanus monoous. Ipsamas u
cdepa Diinepa

I'eomeTrpuueckue 3a1auu Ha
MIPUMEHEHHE JIBUKCHHUS

KonTtponsHas pabota "Bekropsl B
pocTpaHcTae”
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Ob6o6maromee nopropenue 11 nousTuii
U METOJIOB Kypca reometpuu 10-11
KJIaCCOB, CUCTEMAaTH3alMs 3HAHUMN
"[lapanienbHOCTh NPSIMBIX U
IJIOCKOCTEH B ITpocTpaHcTBe”
O6o6maroniee nopropenue 11 nonstuit
1 MEeTOJIOB Kypca reometpuu 10-11
KJIaCCOB, CHCTeMaTH3aIlis 3HAHWH:
"BexTopsl B mpocTpaHcTBe"
O6o6maromiee noropenue 11 nonstuii
1 MEeTOJIOB Kypca reometpuu 10-11
KJ1aCCOB, CUCTEMaTH3allNsI 3HAHUH
"BekTopsl B mpocTpaHcTBe"
O6o06matomee mopropenue 11 norsTuit
1 METOJ0B Kypca reometpun 10-11
KJIaCCOB, CUCTeMAaTH3alHsl 3HAHUM:
"OOBeM MHOTOTpaHHUKA"
O6o06matomiee mopropenue 11 nonsaTuit
1 METOJOB Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3alHsl 3HAHUH:
"O6beM MHOTOTpaHHUKA"
Ob6o6matomee mopropenue 11 norsaTuit
Y METOJIOB Kypca reometpuu 10-11
KJIACCOB, CUCTeMAaTH3allHsl 3HAHUH:
"[Tnomaau NOBEepXHOCTH U 00BEMBI
KpYIJIbIX TEN"

Ob6o6maroree nopropenue 11 nousaTuii
U METo/I0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3alHsl 3HAHU:
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"ITnomaay moBEpXHOCTH U OObEMBI
KpyIJbIX Ten"

Wrorosas koHTpoJIbHAs paboTa
Wrorosas koHTpoJIbHAs paboTa

[ToBTOpenue, 000061ICHNE 1
CHUCTEeMaTH3allns 3HAHUI

Hcropus pa3BuTHs CTEPEOMETPUHN KAK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPUN KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NHXEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KAK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

WcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI
Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayKd U €€ poJjib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
Hcropus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH



COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI
Hctopus pa3BuTHs CTEPEOMETPUHN KAK
HAyKU " €€ POJIb B Pa3BUTUU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME






YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETH

HUHTEPHET






	учебного предмета «Геометрия. Углубленный уровень»
	Прямые и плоскости в пространстве
	Многогранники
	Векторы и координаты в пространстве
	Тела вращения
	Векторы и координаты в пространстве (1)
	Движения в пространстве
	1) гражданское воспитание:
	2) патриотическое воспитание:
	3) духовно-нравственное воспитание:
	4) эстетическое воспитание:
	5) физическое воспитание:
	6) трудовое воспитание:
	7) экологическое воспитание:
	8) ценности научного познания:
	Познавательные универсальные учебные действия Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия Общение:
	Регулятивные универсальные учебные действия Самоорганизация:
	Самоконтроль, эмоциональный интеллект:
	Совместная деятельность:

		2024-10-14T15:44:53+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ШКОЛА №6 Г. ВЯЗЬМЫ СМОЛЕНСКОЙ ОБЛАСТИ




