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HOACHUTEJIBHASA 3AIINCKA

I'eomerpust siBAsieTcss OOHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHErO
obmiero oOpa3zoBaHusl, TaK Kak 00ECIIEUNBAET BOZMOXHOCTb U3yUEHUS TUCLUIUINH
€CTECTBEHHO-HAYYHOW HAIIPAaBJIECHHOCTH W NPEIMETOB TI'yMAHUTAPHOI'O IUKJIA.
[Tockonpky  JOrM4yeckoe  MbILIUIEHHE,  (QopMUpyeMOe  TIpH  U3Y4YEHUHU
O00yYarOIIMMUCS MOHATUHHBIX OCHOB I'€OMETPHH, MPHU J0KA3ATEIbCTBE TEOPEM U
IIOCTPOCHUM LIENOYKHU JIOTUYECKUX YTBEPKICHUM MPU PEIICHUH M€OMETPUYECKUX
3a1a4, YMEHME BBLABUIATb M OINPOBEPrarb THIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCS IIPU PELICHUH 3aa4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YaCTHOCTH
du3nyeckux 3amad.

Llens ocBoeHust mporpaMmMbl yueOHoro kypca «I'eomeTpusi» Ha yriayOaEHHOM
YpPOBHE — pa3BUTHE WHJIUBUIYAJIBHBIX CIIOCOOHOCTEH oOOyyaroumxcs npu
W3YYEHUH T€OMETPUH, KaK COCTABJISAIONICH IpeaMeTHON obiactn «MaTtemaTuka u
uH(popmaTuKa»  4Yepe3  obecrneyeHue  BO3MOXKHOCTH  NpPUOOpETeHus U
UCIIOJIb30BaHUsl OoJjiee TIYOOKMX TE€OMETPUYECKHX 3HAHUM H  JIEHCTBHIA,
CHELM(PUUHBIX T€OMETPUHN, U HEOOXOAUMBIX JUIsl YCIEIHOr0 Mpo(ecCHOHalIbHOTO
00pa30BaHMsI, CBSI3aHHOIO C UCIOJIb30BAaHUEM MATEMAaTHKH.

[IpuoputeTHBIMH 3a7jauaMy Kypca TE€OMETPUU Ha YriayOJEHHOM YpOBHE,
PACHIMPSAIOMIMMH U YCUIMBAIOIIUMU Kypc 0a30BOT0 YPOBHS, SBIISAIOTCS:

pacIIMpeHne NMPEACTaBICHUS 0 TEOMETPUM KAK YaCTH MUPOBOU KYJIBTYpPHI U
(opMuUpOBaHUE OCO3HAHUS B3AUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHPOM;

¢opMupoBaHuEe TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIINX MATEMaTUYECKUX MOJIENAX, MO3BOJSIOIIMX OIKCHIBATH W U3Yy4aTh
pa3HbIE SABJICHUS OKPYKAIOLIEro MUpa, 3HAHUE MOHATUIHOrO anmapara 1o pasueiny
«Crepeomerpusi» yueOHOro Kypca reOMeTpuu;

¢opmMupoBaHue  yMeHHs ~ BIaJA€Tb ~ OCHOBHBIMU  TMOHATHUSIMH O
OPOCTPAHCTBEHHBIX (PUrypax M UX OCHOBHBIMU CBOMCTBAMH, 3HAaHUE TEOPEM,
GopMyn1 M yMEHHE HMX IPUMEHATh, YMEHHS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJapTHBIE CIIOCOOBI pelIeHNUs 3a/1aY;

(dopMupoBaHuE YMEHUS paclo3HaBaTh HAa YEPTEKAX, MOJETAX U B pPEaTbHOM
MHpPE€ MHOTOIPaHHHKM M Te€Jla BpaALIECHUsA, KOHCTPYHMPOBATh TI'€OMETPUYECKHE
MOJIETIN;

(opMuUpOBaHUE MOHUMAHUS BO3MOKHOCTH aKCHOMATHYECKOTO MOCTPOEHUS
MaTEeMaTHUYECKUX TEOpHil, (OpMHUpPOBAHUE TMOHHMMAHUS POJIM AKCMOMATHKH TMpHU
IIPOBEJCHNHN PACCYKICHUN;

(opMupOBaHHNE YMEHHUS BJaJE€Th METOJAMH JI0KA3aTEIbCTB M AJITOPUTMOB
pELICHMs, YMEHUS WX IHPUMEHATh, MPOBOAUTH JOKA3ATEIbHBIE PACCYXKACHUS B
XOJI€ PELIECHUs] CTEPEOMETPUUECKUX 3a4a4 U 3a71a4 C IPAKTUYECKUM COAEPKaHUEM,
(opMupoOBaHUE TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKa3aTeNbCTB  IPHU



000CHOBaHUM MAaTEMATUYECKUX YTBEPKICHUM U POJIM aKCUOMATUKHU B MPOBEIECHUU
JNENYKTUBHBIX PACCYXKICHUM;

pa3BUTHE ¥ COBEPIICHCTBOBAHUE MHTEIUICKTYAJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW 00yJaronIuxcsi, MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIHCKIX
YMEHUM, KpUTUYHOCTHU MBIILICHHS, UHTEpPECa K U3YYCHHUIO T€OMETPUU;

dbopMupoBaHue (HYHKIIMOHAIBLHON TPAaMOTHOCTH, PEIEBAHTHON T€OMETpHH:
YMEHHUS PACIO3HABaTh IMPOSBICHUS TEOMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEANbHBIX XU3HEHHBIX CUTYAIUSX U MPU U3YUYCHUH JPYTHUX
y4eOHBIX MPEIMETOB, TNPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJIETTUPOBAHMS pEATbHBIX CHUTYallMid, HWCCJIEIOBAHMS MOCTPOECHHBIX MOJIEIEH,
UHTEPIIPETAIUU TTOJIYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKaTEIBHBIMHU JIMHUSAME y4eOHOTO Kypca «['eoMmerpus» B
10-11 xmaccax sBmsAwoTca: «lIpsMble W IUIOCKOCTM B NPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekToppl UM  KOOPAUHATHL B
POCTPAHCTBEY», «JIBUKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «yMETh OIEPUPOBATH
MOHATUSIMUY, PEIEBAHTHBIMU T€OMETPUM Ha YriayOJIE€HHOM YpPOBHE OOydeHHUs B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKATEIbHBIM JIMHUSIM Y4eOHOro Kypca, a
dbopMupoBaHUE  JIOTMYECKMX YMEHHMHM  pachpenensieTcss He TOJIbKO  TI0
coJiepKaTeNIbHBIM JIMHUSAM, HO U 10 rogam obyuyenus. Cozepxxanue oopa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHust DenepanbHol padoueit
MIPOrpaMMBI, pacHpeleaEéHHbIM MO TrojaM OOy4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIBHBIM BOIIPOCAM O0yYarOIINECS
oOpamanuch HEOAHOKPATHO. OTO TO3BOJSET OPraHU30BAaTh  OBJAJICHUE
F€OMETPUYECKUMU MOHATUSAMHU U HaBBIKAMH MOCIIEIOBATENIbHO U MOCTYIMATENIBbHO, C
COOJII0/IEHNEM MPUHIINIIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY F'€OMETPUUECKUX MPEJICTABICHUN 00YyYaroluXcsl, pacliupsisa U yriyousis
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon Kk U3y4EHUIO FTEOMETPUN Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath  yciuoBus i auddepeHuHanuu  oOy4eHUs, MOCTPOEHUS
UHAUBUIYaTbHBIX 00pa30oBaTEIbHBIX MporpamMM, OOECleuuTh YIiIyOJIEHHOE
U3Y4YCHHE T€OMETPHUH KaK COCTaBJISIONIeH yueOHoro nmpenmera «MaTemaTukay;

MOATOTOBUTh OOYYAIOIIMXCA K MPOAOJDKEHUIO HM3YyYEHHUS MATEMATHKU C
yaéToM BbIOOpa Oynymied mnpodeccuu, obecrneunBasi MPEEMCTBEHHOCTh MEXKIY
o01muM 1 podeccuoHaIbHbIM 00pa30BaHUEM.

Ha wusyuyenue yueObHoro kypca «['eomerpus» Ha yrayOJa€HHOM YpOBHE
otBoautcs 204 vaca: B 10 kimacce — 102 ygaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA
10 KJIACC

IIpsiMble ¥ MVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTrpud. Touka, TmpsAMas, IUIOCKOCT,
npocTpaHcTBO. lloHATHE 00 aKcMOMAaTHYECKOM IOCTPOEHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anMmHOe pacnonokeHue TMpsSMBIX B NPOCTPAHCTBE: IEPECEKarOLIHeEcs,
napajuleJibHble W CKpemuBaromuecss mnpsmble. [Ipu3Hakum CKpenmMBaromuxcs
npsaMbIX. [lapamienbHOCT IPSMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE: MapaJlIeIbHbIE
IIPsIMBIE B IIPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX NPSIMBIX, TAPAIIIEIBHOCTD MPSIMOU
u 1iockoctH. [lapannenbHoe W IEHTpaJIbHOE MNPOEKTUPOBAHUE, H300pakeHue
¢uryp. OCHOBHbIE CBOMCTBa MNapajUIEIbHOIO MpOEeKTUpoBaHus. W3o00paxeHue
buryp B mapasuienbHOM MPOEKIUU. YTJbl C COHANPABICHHBIMU CTOPOHAMHU, YTOJI
MEXIy NPSAMBIMUA B IIPOCTpaHCTBE. [lapajuienbHOCTh IUIOCKOCTEN: NapasuleIbHbIe
IUIOCKOCTH, CBOWCTBA [apaAJUIEIbHBIX IJTIOCKOCTEH. [Ipocreiimue
MIPOCTPAHCTBEHHbIE (QUIYypbl HAa IUIOCKOCTH: TETpas’Ap, NapajuIesICuIIe],
ITOCTPOECHUE CEYCHUM.

[leprieHIUKYIJISIPHOCTD NPSIMOM M IUIOCKOCTH: NEPIIEHINUKYJIAPHBIE NIPSMbBIE B
IIPOCTPAHCTBE, NPSMBbIE NAPAJUICIABHBIE M IEPIEHAUKYISPHBIE K IUIOCKOCTH,
MIPU3HAK NEPHEHAUKYIAPHOCTH MPSIMOM M IUIOCKOCTH, TeopemMa O MpsSMOU
[IEPIEHAUKYIIAPHOU IIJIOCKOCTH. OproroHansHoe IIPOCKTUPOBAHMUE.
IleprieHIUKYIISp ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSHUE
OT mpsAMOM A0  IJIOCKOCTH,  MpoeKkuus  GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: NPHU3HAK  IEPIEHIMUKYJSIPHOCTH  ABYX
I0cKocTer. Teopema 0 TpEX MEPIEHAUKYIAPAX.

Yrael B NPOCTPAHCTBE: yIroJl MEXAY IPSAMOU U IUIOCKOCTBIO, JBYTDAaHHBIN
YIOJl, JIMHEWHBIA YIOJI ABYTPAHHOrO yriyia. TpEXrpaHHbIM U MHOTOI'PDAHHBIE YTJIBL.
CBoliCTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX U
JABYI'PAHHBIX YIJIOB TPEXIPAHHOIO yrya. TeopemMbl KOCUHYCOB U CUHYCOB JUIA
TPEXTPAHHOIO YIJIA.

MHororpaHHuKHu

Bunsl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. [Ipu3ma: n-yronpHas
npu3Ma, npsMasi 1 HaKJIOHHasi IpU3Mbl, OOKOBasi M MOJIHAs MOBEPXHOCTb MPU3MBI.
[Tapannenenunen, NpsAMOYTOJAbHBIA — MAapajUIeleNuUIIe] U  €ro  CBOWCTBA.
Kparyaiiiune mnyTd Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBenHass Teopema Iludaropa. Ilupamupa: n-yroiapHas nDUpaMHaa,
npaBwibHas W yceu€HHass nupamuabl. CpoiictBa péOep M OOKOBBIX TI'paHel
[IpaBUIBHON nUpamuzbl. [IpaBuiabHBIE MHOTOIDAHHUKM: IIpaBUIIbHAs IpuU3Ma U



NpaBWIbHAS TUPAMHUAA, TpaBUIbHAs TPEYrojiibHas NUPAMHUAA M MPaBUIbHbBIN
TeTpadsip, Kyo. IlpencraBieHue o NPaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
JTOIEKa’Ap U UKOCABP.

BblunciieHne 31€MEHTOB MHOIOTPaHHUKOB: pEOpa, [MaroHaiu, YIJIBL.
[Inomanes OOKOBOW MMOBEPXHOCTH U IIOJIHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIalb OCHOBaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH TMPSIMOW MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MUpaMUJIBI,
TeopemMa O IUIONIAAN YCEUEHHON TMPaMU/IbI.

Cummerpus B MPOCTPAHCTBE. JEMEHTbl CHUMMETPUM  IPABUIBHBIX
MHOTOrpaHHUKOB. CUMMeETpHs B MPAaBWIBHOM MHOIOTPAHHUKE: CUMMETPUS
napajielieunea, CUMMETPHS MPAaBWIbHBIX MPU3M, CUMMETPUS IPaBUIBbHOU
UpaMUblL.

BekTopsbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJEBOIO
BEKTOpPA, BEKTOPHl KOJUIMHEAPHBIE, COHAMNPABJIEHHbIE U MPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPBL. PaBEeHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIOKEHUE
U BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHO)XEHUE BEKTOpa Ha
yucino. CBOMCTBA CIIOKEHHSI BEKTOPOB. CBOMCTBAa YMHOKEHUSI BEKTOPA HA YHCIIO.
[ToHsATHE KOMILTaHApHBIE BEKTOPHI. IIpu3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamwienenunena. Teopema O pPa3jgoKEHHH BEKTOpa IO TPEM
HEKOMIUIAaHAapHBIM  BeKTopaMm. [IpsmoyrompHas cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAWHATAMHM BEKTOpPA H
KOOpIMHATaMU TOYEK. YTOJd Mexay BekTopamu. CKajasipHOE NPOU3BENCHUE
BEKTOPOB.

11 KJIACC

TeJsia BpameHus

[ToHATHSA: IWIMHAPHYECKAs IOBEPXHOCTh, KOHHYECKas IOBEPXHOCTD,
chepuyeckas TMOBEPXHOCTh, OOpa3ylomue TMOBEepXHOCTeH. Tema BpaimieHus:
IWIMHIP, KOHYC, yCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacrmoiokeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obpaxkenue Ten
BpallleHUs Ha IUIOCKOCTH. Pa3BépTka muuHApa u KoHyca. CummeTpus cdepbl u
mapa.

O6béM. OcHoBHbIE CcBoOiicTBAa 00BEMOB Ten. Teopema 00 o0BEME
NPSIMOYTOJIBHOTO Mapauiesienuieaa 1 cienctsus w3 He€. OO0bEM TpsIMOd
HAKJIOHHOHM TPH3MBI, WIHHJPA, MTHPaMUIbl U KoHyca. O0BEM mapa M I1apoBOro
CerMEHTA.

KomOwHanmu Tenm BpaimieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BhucaHHas B
IWIMHIpP, ONKWCaHHAs OKojo IwiuHapa. Ilepeceuenne chepsl W 1mapa ¢
miockocThio. Kacanuwe miapa u cdepsl MIOCKOCTBIO. [IOHATHE MHOTOrpaHHUKA,



OMKMCAHHOIO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WJIM TEJO
BpalICHUS.

[Inomans MOBEPXHOCTH IWIMHAPA, KOHYyca, IUiomaab chepsl U e€ yacren.
[Tomobue B mpoctpancTBe. OTHOmIEHWE OO0BEMOB, IUIOMAACH TMOBEPXHOCTEH
nonooHbIXx Quryp. IlpeoOpazoBanune momodusi, romoreTus. Pemienwe 3amay Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOMOB.

[TocTpoeHue ceueHnii MHOIOTPaHHUKOB U TEJ BPALICHUS: CEYEHUS UIUHIPA
(mapannenbHO Y MEPHEHANKYISIPHO OCH), CEYEHHUsI KOHyca (mapajuielbHbIe
OCHOBAHMIO M TPOXOJAIIME Yepe3 BEPIIUHY), CEYEHUS 111apa, METOAbI TOCTPOEHUS
CEUYEHUI: METOJ CIEA0B, METOJ] BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ MEPEHOCca
CEKyLIEH IITOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepaumu HaJx BeKTopamu. BekTtopHoe
YMHOXX€HHE BeKTOpoB. (CBOHCTBa BEKTOPHOrO yMHOXeHusA. IIpsamoyrosibHas
cUCTEeMa KOOpAHWHAT B IpocTpaHcTBe. KoopanHatel BekTopa. PaznoxeHnue BekTopa
no ©6asucy. KoopInHaTHO-BEKTOpPHBIH METOA MpH PELIEHUU TIeOMETPUUYECKHUX
3azay.

J/{BH:KeHMS B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OToOpakenus. [[BukeHuss U paBeHCTBO (uUryp.
OOmue cBolicTBa JBWKCHWH. Buabl JIBWKEHUH: TapaulelbHBIM IepeHocC,
LEHTpAJIbHAsI CUMMETpUs, 3€pKajbHasg CUMMETPHS, MOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus monodus. [lpsimas u cepa Ditnepa.



IHJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJIEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbBTATDI

1) rpa:knanckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIIMUA 00YUaAIOIIErocs KaK aKTUBHOT'O U
OTBETCTBEHHOTO  4WJ€Ha  POCCHUHCKOro  oO0lIecTBa,  MPEIACTABJICHUE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBICHUIH,
npoleayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI M JPYyroe), yMeHue
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMU WHCTUTYTaMHM B COOTBETCTBHH C HX
GYHKIIUSAMA 1 Ha3HAYCHHUEM;

2) mnaTpuOTHYECKOEe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTh POCCUHUCKOM T'PakIaHCKOW UIACHTUYHOCTH, YBKEHHUS K
IPOLIJIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOLIEHHUE K
JOCTHKEHUSIM POCCHMCKUX MAaTEMATUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJBI,
UCIIOJIb30BAHUE ATUX JOCTIDKEHUW B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa, chOPMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUSA, 3TUYECKOTO IMOBEACHHUS, CBSI3AHHOIO C MPAKTHUYECKUM
NPUMEHEHUEM JOCTHM)KCHUNW HAYKH U JICSITEILHOCTBIO YUYE€HOrO, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHUBOTO OYIYIIETO;

4) 3cTeTHYeCKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs 3CTETUKY MaTeMaTUYeCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj/lay, PEIICHUH, pacCyXJAeHUH, BOCIPUUMYHBOCTh
K MaTeMaTUYECKHUM aCIleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocIUTAHHE:

c(hOpMUPOBAHHOCTb YMEHHUS MPUMEHSATH MATEMAaTHUUYECKHUE 3HAHHUS B
MHTEpecax 3I0pOBOro 1 6e30MmacHoro oopasa *Ku3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THUTAHHE, COATAHCHPOBAHHBIA PEKUM 3aHITUH U
OTJIbIXa, peryisipHas (GU3NUEeCcKask aKTUBHOCTH), (U3MUECKOE COBEPIIICHCTBOBAHUE
[P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO;

6) TpynoBoe BocniMTaHue:

TOTOBHOCTh K TpYyIy, OCO3HaHWUE IIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATILHON  JCSITENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMU, YMEHUE COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymieit mpodeccud W peaau3oBbIBATh COOCTBEHHBIC KU3HEHHBIC TUIAHBI,
FOTOBHOCTH M CIHOCOOHOCTh K  MaTeMaTHYeckoMy  OOpa3oBaHHUIO U



caM0o0Opa30BaHUI0 HAa TPOTSHKEHHWU BCEM JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTeMaTUIECKON HaMpaBJICHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(OpPMHPOBAHHOCTh  DKOJIOTUYECKOW KYJNbTYpPhl, TIOHUMAHWE BIUSHHUS
COIMATbHO-?KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIUATLHOU
Cpenbl, OCO3HaHUE III00AIBHOTO XapaKTepa IKOJIOTHYECKUX MPoOJIeM, OpUCHTAIUS
HA TPUMEHEHHE MaTEeMaTHYECKWX 3HAaHWN MJId pelieHus 3a7ady B 00JacTu
OKpY’)Karolel cpelibl, IJIAHUPOBAHUE TMOCTYNKOB U OLIEHKH HMX BO3MOXKHBIX
MOCJEACTBUM JIJIsi OKPY>KAIOLIE Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VpPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, TOHWMAaHHE
MaTeMaTU4YeCKOW HayKh Kak c(epbl 4YeloBEUeCKON IeATeNbHOCTH, JTarloB €€
pa3BUTUS M 3HAYUMOCTH JUIsl Pa3BUTUS [MBUIM3AIMU, OBJIAJEHUE SI3BIKOM
MaTeMaTHKU M MaTeMaTHYeCKOW KYIbTypOW KaK CpPEJACTBOM TIO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBJISATh TMPOCKTHYIO M MCCIEA0BATEILCKYIO JESITEIbHOCTD
WHJMBUAYaJbHO U B TPYTIIE.

METAINPEAMETHBIE PE3YJIbTATDBI

Ilo3naBaTe/ibHbIe YHHBEPCAIbHbIE YUueOHbIe AeilicTBUS

ba3oBble j1ornueckue 1efcTBus:

BBISIBJISITh M XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKKA MaTeMaTHYEeCKUX
OOBEKTOB, TIOHSATHH, OTHOLIGHUA MEXKAY TOHATHAMH, (QOPMYIHPOBATH
OTIpEe/ICNICHMSI TIOHATHM, YCTAHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIlacCU(HUKAINY,
OCHOBAHUS JIJ11 000OIIEHUS M CPABHEHMUSI, KPUTEPUU TTPOBOJAMMOTO aHAJIN34;

BOCIPUHMMATh,  (OpPMYJIUpPOBaTH U  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHBIE;

BBIABJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUHUS
B (paKTax, JaHHBIX, HAONIOACHHUSIX W YTBEPXKIACHUSIX, TpeIaratb KPUTEPHUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUNI;

JIeNlaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTHKHU, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOATENLHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUM
(IpsSIMBIE U OT MMPOTHBHOTO), BHICTPAUBATh apTyMEHTAITUIO, IPUBOIUTE MPUMEPHI U
KOHTPHIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS Y BHIBOIBI,

BBIOWpATh crmoco0 perneHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEILCHUS, BbIOMpaTh  Hauboiee MOAXOMAIUA C  yuy€ToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejbckue AeicTBHS:



UCIIOJIb30BaTh BOIIPOCHI KaK WCCIICIOBATEIbCKUNA HHCTPYMEHT ITO3HAHMS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIIEMY,
yCTaHABJIMBATh UCKOMOE M JaHHOEe, (OpMHUpPOBATH THUIOTE3y, apryMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE;

IIPOBOJUTH CAMOCTOSTEIILHO CIUIAHUPOBAHHBIN AYKCIICPUMEHT, UCCICIOBAHNE
[0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro o0beKTa, sIBICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENHHO (OPMYITHPOBATH OOOOIIECHUS W BBIBOJABI 1O pe3yibTaTaM
NPOBEAEHHOTO  HAONIOACHUSA, HCCICNOBAaHUS, OICHWBATh  JIOCTOBEPHOCTH
NOJTYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0000IIEHHIA;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMPOIEcca, a TaKKe BBIIBUTATh
MIPEATOI0KEHHUS O €T0 Pa3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ undgopmaunmeii:

BBISBJIATH ACPUIINTH WHPOpPMAIIUU, TAaHHBIX, HEOOXOAUMBIX JJIS OTBETa Ha
BONIPOC U JJIsI pEIICHUS 3a]1a4H;

BBIOMpATh WHMOPMAITUIO U3 UCTOYHUKOB PA3THYHBIX TUIIOB, aHAIH3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh HWH(OPMAIIUIO PA3IHYHBIX BUIOB W
dbopm npencTaBiIeHuUs;

CTPYKTYPUPOBaTh MH(POPMAIINIO, TPEJCTABIATh €€ B Pa3IMYHbIX (OopMax,
WLTIOCTPUPOBATh Tpaduuecku;

OILICHUBATh HaJEKHOCTD uHbOpMaIuu o CaMOCTOSITENTHHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIe 1eHCTBUS

OOmenne:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHIMHU H
Lens MU OOUIEHHUS, SICHO, TOYHO, I'PAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M TUCbMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS MO XOAYy PELICHUs 3a/auu,
KOMMEHTHUPOBATh MOJTYyUYCHHBINA Pe3yJIbTaT;

B X0JIe 0OOCYXXJICHHS 3aJiaBaTh BOIPOCHI 10 CYIIECTBY OOCYXIaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3aJauu, BBICKA3bIBATh WJICH, HAIEJICHHbICE HA TIOHUCK
pelleHus, COIMOCTaBJISITh CBOU CYXICHUS C CYXICHUSIMHU APYTUX YYaCTHUKOB
Jyasora, OOHapy)XMBaTh Pa3judyue M CXOJICTBO MO3UIIUKM, B KOPPEKTHOH (opme
dbopMyIHpPOBaTh pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEACTABIATh PE3YIbTAThl PEUICHUS 3a/1aul, YKCIIEPUMEHTA, UCCIIEIOBaHMUS,
MPOEKTa, CaMOCTOSITEILHO BBIOMpPATh (OpMAT BBICTYIUICHUS C Y4€TOM 3ajad
MIPE3CHTAIIMU U OCOOCHHOCTEHN ayIUTOPHHU.

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE JeiiCTBUSA
Camoopranu3anus:



COCTaBJISIThH IIJIaH, aJITOPUTM PEIIECHUs 3a7a4M, BRIOUpPATh CIIOCOO PELICHHUS C
y4ETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C y4ETOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb, IMOLUMOHAIbHBIA NHTEJJIEKT:

BJIQJIETh  HABBIKAMU  TO3HABATEIbHOM  pediiekcuu Kak  OCO3HAHUS
COBEpIIIaeMbIX JACHCTBHN U MBICTUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIAJETh
criocobamMu CaMOIIPOBEPKH, CAMOKOHTPOJISL TIpoIlecca W pe3yibTaTa perieHus
MaTeMaTHUUYECKOM 3a/1auH;

IpeABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTh IPHU PEIICHUU 3a7ayH,
BHOCUTH KOPPEKTHUBHI B JEATECILHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, JAHHBIX,
HaWJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEJIU U YCIOBUSAM, OOBSICHITH TPUUUHBI
JOCTHXKEHUST WIIM HEJOCTHKEHUSI PE3yJIbTaTOB AEATEIbHOCTU, HAXOJUTh OLIHUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHKMMAaTh U MCIOJIL30BaTh MPEUMYIECTBA KOMAHIHOM M WHIUBHUIYaJIbHOU
paboThl MpU peuleHUH Y4YeOHBbIX 3ajay, NPUHUMATh IeJib COBMECTHOMU
JeATEeNbHOCTH, IJIAHUPOBATh OPraHU3aIlMi0 COBMECTHOW pabOThI, pacrpeneisiTh
BUJIbI paboOT, JOrOBapUBATHCS, OOCYXKAaTh TIPOLIECC M Pe3yJbTar padoOTHI,
000011aTh MHEHHS HECKOJIBKUX JIFOMIEH;

y4acTBOBATh B IPyNNOBBIX (popMax paboThl (00CYXKIeHHs, OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMBI» M  HHBIC), BBINOJIHATH CBOK 4YacTh pabOThl U
KOOPJMHUPOBATh CBOW JACHCTBHS C JPYTMMH YJE€HAMH KOMAaHIbI, OIICHUBATh
Ka4ueCTBO CBOETO BKJIaJIa B OOIIMI MPOAYKT IO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICUCTBUS.

IHPEAMETHBIE PE3YJIbTATBI

K xonny 10 kinacca o0yyaromuiics HayquTcst:

e CBOOOJIHO OIEpUPOBaTh OCHOBHBIMU IMOHSATUSIMH CTEPEOMETPUU TPHU
pELICHUH 3a7a4 U IPOBEACHUY MATEMaTUYECKUX PACCYKICHUN;

e TIPUMEHATH AKCUOMBI CTEPEOMETPUHU U CIECACTBUSA U3 HUX IPU PELICHUU
reOMETPUYECKHX 3a/aY;

e KJIAacCU(PUIMPOBATH B3aUMHOE PACIOJIOKEHUE MPSMBIX B IPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPAMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OIEpPUPOBaTH MOHATUSAMH, CBSI3aHHBIMM C yIJIaMH B
IIPOCTPAHCTBE: MEXAY IPSAMBIMA B IIPOCTPAHCTBE, MEXKAY NPSIMON U
IUIOCKOCTBIO;

e CBOOOJIHO ONEpPUPOBATH MOHITUSIMU, CBI3aHHBIMU C MHOTOTPaHHUKAMH;



e CBOOOJHO pacro3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (IIpU3Ma,
nUpaMuaa, NPSMOYTOJIbHBIN Mapajlienenunes, Kyo);

e KiIaccU(PUIIMPOBATH  MHOTOIPAHHHWKH,  BBIOMpasi  OCHOBaHMS  JJIst
KJ1acCU(UKAINH;

e CBOOOJHO OMNEpUPOBATH TMOHATUSIMU, CBSI3aHHBIMM C  CEUCHUEM
MHOT'OTPaHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATH napajiesibHOE, LEHTPaIbHOE U OpPTOrOHAJIBHOE
POSKTUPOBaHUE (UTYp HA TIOCKOCTH, BBIMIONHATH W300pakeHus Guryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOIOTPAHHHMKOB PAa3JIM4YHBIMM METOAAMU, BBIIOJIHATH
(BBIHOCHBI€) TIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIUKUCIATH IUJIOMIAJAM  TOBEPXHOCTEH  MHOTOrPaHHUKOB  (MpU3Ma,
nMpamMujia), FTEOMETPUUECKUX TEJ C TPUMEHEeHHEM (hOopMYII;

e CBOOOJIHO OTNIEPUPOBATH MOHATUSMH: CAMMETPHS B MPOCTPAHCTBE, IIECHTP,
OCb M IUJIOCKOCTb CHUMMETPHUH, LIEHTP, OCh M IUIOCKOCTh CUMMETPHUHU
duryps;

e CBOOOJHO OIEPUPOBATh MOHITUSMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpJMHATaM B IPOCTPAHCTBE;

e BBINOJHATH JACUCTBUS HaJl BEKTOPAMH;

e pemaTh 3aJa4d Ha JIOKa3aTEIbCTBO MATEMATUYECKUX OTHOIICHUN U
HAXOXJICHUE TCOMETPUYECKUX BEJIMYMH, MPUMEHSSI WU3BECTHBIC METOJIbI
IIPU PELICHUH MATEMAaTUYECKUX 3a/1a4 MOBBIIIEHHOIO U BBICOKOT'O YPOBHS
CJIO’)KHOCTH;

e TMPUMEHATH MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUECKHUX 3a]1a4;

e U3BJEKaTh, MPEOOPa30BbIBATh M HWHTEPIPETUPOBATH HWHGOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPHUECKUX (Qurypax, MpeACTaBICHHYI0 Ha
yepTekKax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TPAKTUKE: CpaBHUBATh U
aHAJIM3UPOBATh PEAIbHBIE CUTyallMH, NPUMEHATh MU3YYEHHBIE MOHATHS B
mpolecce  MOMCKAa  penieHus MaTeMaTU4yecKu  CcopMyIHpOBaHHOMN
npoOJeMbl, MOJAEIHPOBATh PEAIbHBIE CHUTYallMM Ha SI3bIKE T'€OMETPUH,
UCCIIeIOBAaTh MOCTPOEHHBIE MOJENH C UCIOJb30BAaHUEM T'€OMETPUUECKUX
MOHATUM W TeopeM, armapara aiareOpbl, peniaTh MPaKTHUYECKUE 3a/1add,
CBSI3aHHBIC C HAXO0XKJAEHUEM I'€OMETPUYECKUX BEIUYMH;

e WMETh MPEACTABICHUS 00 OCHOBHBIX JTalmax pPa3BUTHS TE€OMETPUU Kak
COCTaBHOM yacTu (PyH/IaMeHTa Pa3BUTHUSI TEXHOJIOTUH.

K xoniy 11 kiaacca oOyJaromuiicss HAyIUTCS:



CBOOOJTHO ONEPUPOBATH IMOHATUAMM, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHMYECKOM U chepuyecKod MOBEPXHOCTSAMHU, OOBSICHATH CIOCOOBI
MOJTyYEHHS;

OIepUpPOBaTh MOHATHIMH, CBSI3aHHBIMU C TEIAMH BPALEHUS: HUIMHAPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Tena BpamieHus (UWIMHAP, KOHYC, cdepa W 1ap) u
OO0BSCHATH CIIOCOOBI TTOJTYYESHHUSI TeJl BpaIllCHUS;

KJIacCU(UITMPOBATH B3aUMHOE PACIIONIOXKEHUE CHEphI U TIIOCKOCTH;
BBIYHCIISATh BEJIIMYMHBI 3JIEMEHTOB MHOIOIPAHHUKOB W TE€J BpallleHMUS,
00BEMBI U TUIOMIAM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpallleHHUS,
reOMETPUYECKUX TeJl C IPUMEHEHUEM (HOpMYyT;

CBOOOHO OINEPUPOBATh MOHATHUSMHU, CBA3AHHBIMH C KOMOWHAIIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOI'OTPaHHUK, BIIMCAHHBIA B cepy Hu
ONMMCAHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOI'PAHHUK WA TEJO
BpAIICHMUS;

BBIUUCIISITH COOTHOIICHHSI MEXTY TUIOIIAIIMU MTOBEPXHOCTEN U 00bEMaMu
ITOJTOOHBIX TEI;

nU300pakaTh H3ydyaemble (QUIYpBI, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTB CEUEHUS TEJl BPALLICHUS;

U3BJIEKaTh, WHTEPHPETUPOBATh U MpPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYI0 Ha
yepTexax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINIOJIHATH ONEPALIMH HAJl BEKTOPAMU;

3aJ1aBaTh MIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CUCTEME KOOP/IUHAT;
pelaTh reOMETPUYECKHE 3a/1a4l Ha BBIUKCIICHUE YIJIOB MEXKAY MPSMbIMU
U IUIOCKOCTSIMHM, BBIYHMCIICHHE PAaCCTOSHUNA OT TOYKM 10 IUIOCKOCTH, B
L[EJIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A IIPU PELICHNH;
CBOOOJTHO ONEPUPOBATH MOHATUSIMU, CBSA3aHHBIMH C JIBUOKEHHUEM B
POCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUI;

BBITIONTHATh M300paKEHUSI MHOTOTPAHHUKOB W TEJI BpalleHHS TpH
[ApaJUIEIbBHOM — MEPEHOCE, LEHTPAIBHOW CHUMMETPUH, 3€pKaJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSAMOi1, MpeoOpa3oBaHus OJ00MS;
CTPOUTH CEUEHHSI MHOTOTPAHHUKOB U TE€J BpAllCHUs: CEYEHUs LMIUHIpa
(mapannenbHO U NEPIEHAUKYISIPHO OCH), CEUCHHS KOHYca (MapajuiebHbIe
OCHOBAHMIO ¥ IPOXOJAIIME YEPE3 BEPILINHY), CEUCHHUS 11apa;
UCIOJIb30BaTh METOAbl TOCTPOEHHUS CEYEHUH: METOJ CJIe0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEeH MITOCKOCTH;



JIOKA3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

NPUMEHATh TeoOMeTpuyeckre (akThbl JJISl PEIICHUS] CTEPEOMETPUUECKUX
3a7a4, NPEANOJIATalolINX HECKOJbKO IIArOB PELICHUs, €CIM YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOW U HESIBHOU (opMe;

pemarh 3ajlaud Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaX0XJCHUE T€OMETPUYECKUX BEIINYMH;

IIPUMEHSATH MPOrPAaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PEHICHUU CTEPEOMETPUUECKUX 3a]1a4;

MPUMEHATh  TOJYYEHHbIC  3HAHUS  HA  [PAKTUKE:  CPaBHUBATD,
AHAJIM3UPOBATh U OLICHUBATh PEabHbIE CUTYALlUU, IPUMEHITh U3YUYCHHBIE
IIOHATHUS, TEOPEMBI, CBOWCTBA B MpOLECCE IOUCKA  PELICHUS
MaTeMaTH4eCcKhu  CHOPMYIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHbIE CUTYAIlMM Ha SI3bIKE T€OMETPUHU, HUCCIEAOBATH MOCTPOCHHBIE
MOJEIN C UCIOJb30BAHUEM TE€OMETPUYECKUX MOHSATHM U TEOPEM,
anmapara anreOppl, peniarh NPAKTUYECKHUE 3a/laud, CBS3aHHBIE C
HaX0XJCHUEM F€OMETPUUECKUX BEJINYNH;

UMETh NPEACTaBICHUS OO0 OCHOBHBIX 3Tamax pa3BUTHUS T'€OMETPUU Kak
COCTaBHOM yacTu (PyH/1aMeHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KouunyecTBo 4acoB JJIeKTPOHHbBIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n NPOrpamMMblI Bcero Konrporbiiie | IMpaxtirieckie o0pa3oBaTe/bHbIC
padoThI padoThI pecypesr
1 BBenenue B ctepeoMeTpuIo 23 1
) B3anMHoe pacnonokeHue npsMbIX B 6 1
IIPOCTPAHCTBE
3 [lapayuenbHOCTB NPAMBIX U IUNIOCKOCTEH B 2
IIPOCTPAHCTBE
4 [lepneHIUKYIAPHOCTD NPSIMBIX U 25
IIJIOCKOCTEHN B IPOCTPAHCTBE
VYTIuIbl U paccTOAHUS 16 1
MHoOrorpaHHuK" 7 1
BexTops! B mpocTpaHCcTBE 12
g HOBTOPCHI/IC, 0000IIIEHHE U CUCTEMATH3 AL 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
No n/n HaumenoBanue pa3iesioB U TeM Konrponnsre  Mpaxrmacckie (undposbie)
NPOrpamMMsl Bcero o0pa3zoBaTte/ibHbIE
padoTbI padoThI pecypenI
1 AHanutnyeckas reoMeTpust 15 1
) [ToBTOpeHwue, 0606H.[€H1fe u L5 |
CHUCTEeMaTHU3alus 3HAaHUI
3 O0BEM MHOTOTPaHHHKA 17 1
Tena BpaeHus 24 1
5 [Tnomanu moBepxXHOCTH U OOBEMBI 9 |
KPYTJIBIX T€J
6 JBr>xeHus 5 1
7 [ToBTOpeHwue, 0606H.[€H1fe u 17 )
CHUCTEeMaTHU3alus 3HAaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0







IHOYPOYHOE IINTIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KouTposabHbie
padoThI

IMpakTnyeckue
padoThI

Jara
U3y4YeHH sl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/bHbIE

pecypcbl

OcHoOBHbIE MpaBUJIa U300PAKEHHS HA
PHUCYHKE IJIOCKOCTH, MapaljiebHbIX
IPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

IlonsaTHS CTEpEOMETPUU: TOUKA, IIPSIMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHEIE
npaBuiIa U300paKCHUS] HA PUCYHKE
IIJIOCKOCTH, IapaJlJICJIbHBIX IIPAMBIX
(OTpe3KOB), CepeIMHBI OTpEe3Ka

[lonsTus: nepecekarouecs MIOCKOCTH,
nepecexaromnyecs npsimas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[TondaTusA: nepecekaronmecs mIOCKOCTH,
nepeceKaronrecs npsimasi U I0CKOCTb;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX UTYP,
HECYIIECTBYIOIIUX O0OBEKTOB

MHoTOorpaHHUKH, U300paKCHHE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX QPUTYD,
HECYIIECTBYIOMUX 00HEKTOB

AxcuoOMEI CTCPCOMETPUHN U IICPBLIC




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBHIE
CIEACTBUS U3 HUX

AKCHOMBI CTEpEOMETPHUH U TIEPBbIC
cieactBus n3 HUX. CriocoObI 3a1aHu
MPSAMBIX U IJIOCKOCTEMN B MMPOCTPAHCTBE.
O0o03HaueHUs MPSAMBIX U TIOCKOCTEH

10

N300pakeHne ceueHuil mupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOAT YEPE3 UX
pEbpa. M3obpakeHne nepeceueHus
MIOJIY4EHHBIX IUIOCKOCTeH. PackpaiunBanue
IIOCTPOECHHBIX CEYEHUH Pa3HbIMM LIBETaMU

11

N3o6pakeHune ceueHunit mupamMuibl, Kyoa u
[IPU3MBI, KOTOPBIE IPOXOIAT YEPEe3 UX
pEbpa. M3obpakeHne nepeceuecHust
MOJYYCHHBIX IJIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMU IIBETAMH

12

N300paxeHue ceueHuil nupamubl, Kyoa u
IIPU3MBI, KOTOPEIE IIPOXOAAT YEPE3 UX
pEbpa. M3obpakeHue nepeceueHus
MOJy4EeHHBIX MJI0CKOCTeH. PackpammBanue
MMOCTPOCHHBIX ceueHHnH Pa3sHbIMH LBETAMU

13

N300pakeHre ceueHuit mupaMusl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOIAT Yepes ux
p€opa. M3o0OpaxeHue nepeceyeHmst
IIOJIY4E€HHBIX IUIOCKOCTeN. PackpammBanue
MOCTPOCHHBIX CEUEHUH Pa3HBIMU IIBETAMH

14

MeTton ciaenoB st MMOCTPOCHUA CeYeHMI




15

Merton cnenoB uisl TOCTPOCHUST CEUCHMUIA.
CBoiicTBa nepecedeHuit MpsiMbIX U
IJIOCKOCTEH

16

Merton creoB A1 IOCTPOSHUS CEUEHU.
CBoiicTBa nepeceyeHuil MPSIMbIX U
IJIOCKOCTEM

17

[TocTpoeHue ceyenwuii B mupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YE€PTEKEH U 3aIIUCh 11aroB
MIOCTPOCHHUS

18

[TocTpoeHue ceyenwuii B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YE€PTE)KEH U 3aIIUCh 11aroB
MIOCTPOCHHUS

19

[TocTpoeHue ceyenwuii B mupamue, Kyoe
1o TpéM ToukaMm Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh 111aroB
MIOCTPOCHHUS

20

[TocTpoeHue ceyenwuii B mupamue, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YE€PTEKEH U 3aIIUCh 111aroB
MIOCTPOCHHUS

21

[ToBTOpenne manumerpun: Teopema o
MPOMOPIMOHANLHBIX O0Tpe3kax. [logodue
TPEYroJbHUKOB

22

[ToBTOpenne mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX Ha
BBIHOCHBIX uepTexax. Mcropus pazsutus
TJIAHUMETPUHU U CTEPEOMETPUH




23

Kontponbhas pabota "AKCHOMBI
crepeometpun. CeueHus "

24

B3auMHoe pacnosioxkeHue NpsIMbIX B
npocTtpancTBe. CKpelBaronmecs
npsimble. [Ipu3Haky ckperuBaommxcs
npsiMbIx. [lapamensHbie npsMbie B
MIPOCTPAHCTBE

25

Teopema 0 CylIEeCTBOBaHUH U
€IMHCTBEHHOCTH MPSIMOM NapajlieIbHON
JTaHHOM IPSIMOM, MMPOXOIALIEHN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEkKAIEH HAa JaHHOU
npsAMoi. Jlemma o nepeceyeHuu
MapauieNbHbIX MPSMBIX INTIOCKOCTBIO

26

[TapamnenbHOCTB TpeX NpAMBIX. Teopema o
TpEX nmapajuleNbHbIX NpAMbIX. Teopema o
CKPELIMBAIOIIMXCS IPSIMBIX

27

[TapannensHOE MPOEKTUPOBAHHUE.
OcHOBHBIE CBOMCTBA MapAJLIIEILHOTO
npoektupoBanus. 300pakeHNe pa3HBIX
¢buryp B napaienbHON NPOSKIIUN

28

[lentpanbHas MpoeKIus. YTOJI ¢
COHAIIPaBJICHHBIMU CTOPOHAMH. YTOJI
MEXy MPSMBIMU

29

3azauyu Ha JOKa3aTeNbCTBO U
UCCIIE0BAHNUE, CBA3AHHBIE C
PaCIIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE

30

IlonsTHSA: MapasuIeIbHOCTD IPSIMOMN U
IJIOCKOCTH B IpocTpaHcTBe. IIpusHak
[apaJIeIbBHOCTH MIPSIMOU U TUIOCKOCTH.




CBoiicTBa mapaieIbHOCTH PSIMOU U
IUIOCKOCTH

31

I'eomeTpuueckue 3ajaui Ha BEIYMCIICHUE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE C
NapajIeIbHOCTBIO MPSMBIX U IJIOCKOCTEH
B IIPOCTPAHCTBE

32

[locTpoenue ceueHusi, MPOXOASIIETO Yepes3
JIAHHYIO TIPSIMYIO HA YepTEkKe U
MapajyIeIbHOrO0 IPYrou npsmoi. Pacuér
OTHOUIEHUI

33

[lapajutenpHas NpoOeKLUs, IPUMEHEHHE
JUTSl TIOCTPOEHUS CeUeHUH Ky0a u
napaienenumnena. CBoiicTBa
napajuieNienumne1a ¥ Ipu3Mbl

34

IlapamtensHble wiockoctu. I[Ipu3zHaku
[apajuIeIbBHOCTHU JABYX IUIOCKOCTEH

35

Teopema o napanieabHOCTH U
C€ANHCTBECHHOCTH IIJIOCKOCTH, HpOXOI[SIIIICﬁ
4yepe3 TOUKY, HE MIPUHAICKAITYIO TaHHOU
IJIOCKOCTH U CIIEJCTBUSA U3 HEE

36

CBoiicTBa mapajuieIbHBIX MJIOCKOCTEM: O
MapauieIbHOCTH MPSIMBIX TIEPECCUCHHSI
MIPU NEPECEUCHUH JIBYX MapaIeIbHBIX
IJIOCKOCTEMN TPEThEN

37

CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH: 00
OTpPE3Kax MapajjyiCJIbHBIX IIPsMBIX,
3aKJIIOYEHHBIX MCXKAY MapaljiCJIbHbIMA
IJIOCKOCTSIMU; O MIEPECEUEHUN MTPSIMOI C
JBYMsI MapajiieIbHbIMU TUIOCKOCTSIMU




38

[ToBTopenue: Teopema I[udaropa va
IUIOCKOCTH

39

IloBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaoiicTBa Ky0a U IPSMOYTOJIBHOTO
napaJuiesnenumneaa

41

Brruncnenue 1auH OTpe3KOB B KyOe U
MPSIMOYTOJIBHOM Tapajuiesenurne e

42

[lepnenaAuKyISIPHOCTD MPAMOMN U
miockocTH. [Ipu3znak
MEPIEHIUKYIIIPHOCTH IIPSIMOMN U
IUIOCKOCTH

43

[lepnenaAuKyISIPHOCTD PAMOM U
miockocTH. [Ipu3znak
NEPIEHIUKYIIIPHOCTH IIPSIMOM U
IUIOCKOCTH

44

TeopeMa o CylIeCTBOBAaHUH U
€IMHCTBEHHOCTH MPSIMOM, TPOXOIALLIEH
Yyepes TOUKY IMTPOCTPAHCTBA U
MEePHEHAUKYISPHOHN K MIIOCKOCTH

45

[InockocTH ¥ NEPIEHAUKYISIPHBIE UM
MpAMbIC B MHOT'OT'paHHUKaxX

46

ITnockocTH U NEpHEeHIUKYISPHbIE UM
IpsIMble B MHOTOI'paHHHUKaX

47

[lepnenauKyIsip U HAKJIOHHAS.
IlocTpoeHune nepneHauKyIsipa U3 TOYKU HA

IIPSIMYIO

48

HCpHeHI[I/IKy.]'IHp 1 HAaKJIOHHAas.




[TocTpoeHue neprneHauKynspa U3 TOUKU Ha
MPSIMYIO

Teopema o TpEX nmepneHANKYIIApax

49
(npsimast u oOpaTHast)

50 Teopema o TpEX mepneHANKYIAPAx
(mpsiMas 1 oOpaTHast)

51 VYron Mexay CKpelrBaroIIMMUCS
MPSIMBIMU
[Touck mepneHaUKYISTPHBIX TPSIMBIX C

52 MTOMOIIBIO EPIEHANKYISIPHBIX
IJIOCKOCTEN

53 OpTOroHaJIbHOE MPOECKTUPOBAHUE
[Toctpoenue ceueHuii kyda, mpU3Mbl,

54 MPaBUJIBHON MUPaMHUJIBI C TOMOUIBIO
OpPTOrOHAJILHON MPOEKIINU
[TocTpoenune ceuenunii Kyoa, MPU3MBI,

55 MPaBWJIBHON MUPaMHUJIbI C TOMOUIBIO
OPTOrOHAJIBHOM IIPOEKIUU
CummeTpus B IpOCTPaHCTBE

56 OTHOCHUTEJIBHO TUIOCKOCTH. [lnockoctn
CHMMETpHU B MHOTOTpaHHUKAX

57 [Ipu3Hak neprneHAUKYIIPHOCTH IPIMOU U
IJIOCKOCTH KaK CIJIEJICTBUE CUMMETPUU

58 [IpaBriibHBIE MHOTOTpaHHUKH. Pacyér
PAcCTOSTHUN OT TOYKH J0 IIIOCKOCTH

59 IIpaBunpHbIE MHOTOTpaHHUKU. Pacyér
pacCTOSHUN OT TOYKH J0 IJIOCKOCTH

60 CriocoObI OMyCTUTD TTEPIEHIUKYIISPBI:




CUMMETPHS, CABUT TOYKH 110
IapajuIeIbHON IIPSIMOM

61

CaBur no HenapasieabHON IPSIMOH,
WU3MEHEHHE PACCTOSTHUI

62

Kontponbnas padota "B3anmuoe
pPacMoJIOKEHNUE MPSIMBIX U MNIOCKOCTEN B
npocTpaHcTae”

63

[ToBTOpEeHME: yroa MeXay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEeHME: yroia MeXIy
CKpEIIMBAIOIIMMHUCS MPSMBIMH B
IIPOCTPAHCTBE

65

FGOMeTqueCKHe MCTOABI BBIYMCIICHUA
yriia MExXAy NpAMbBIMU B MHOT'OT'PAHHUKAX

66

JByrpansblii yroa. CBOMCTBO JIMHEHHBIX
YIJI0OB JBYTPaHHOIO yria

67

[lepnenaukynspusle miockocTH. CBOICTBa
B3aMMHO MEPIEHIUKYISIPHBIX MITOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEM; TEOpEMa O IPSIMOU
IIEPECEUEHUS IBYX IIOCKOCTEN
NEePIEHANKYIAPHBIX TPEThEeH MIOCKOCTH

69

[IpsiMoyToNbHBIN Mapaienaenunes; Kyo;
U3MEPEHUS, CBOMCTBA IPSIMOYT OJILHOTO
napajuiesenunesa

70

TeopeMa 0 JuaroHaljiu nmpsaMoyroJibHOTo




napajuiesienumne; 1a u CIeCTBUE U3 Heé

71

CrepeomeTpuuecKre U MPUKIIaIHbIC
3aJla4¥, CBSI3aHHBIC CO B3aMMHBIM
PacIOIOKEHUEM MPSIMBIX U TIOCKOCTH

72

[ToBTOpEHME: CKpeUIUBaIOUIHECs MPSMBbIE,
napajuieNibHbIe TUIOCKOCTU B CTaHJAPTHBIX
MHOT'OTpaHHUKAaX

73

[Tapa mapassenbHbIX INIOCKOCTEH Ha
CKpEIIMBAIOIINXCS MPSIMBIX, PACCTOSIHUE
MEXy CKPEIIUBAIOIIUMUCS MPSIMBIMU B
MPOCTBIX CUTYAIUsX

74

PaccTosiHue OT TOYKH JI0 MIIOCKOCTH,
paccTostHuEe OT MPSMOM 0 TUIOCKOCTH

75

Beruncinenue paccTosHUN MEXKIY
CKPEILUBAIOIIUMUCS MPSMBIMU C
MIOMOUIBIO NEPIEHIUKYIIPHON INIOCKOCTH

76

TpéXrpaHHbIil yroj, HEpaBEeHCTBA IS
TpexrpaHHbIX yrioB. Teopema [Tudaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIst
TPEXTPAHHOTO yriia

77

DyeMeHTHI c(hepruIeCcKOi TEOMETPHUH:
reoJIe3nYeCcKue JINHUY Ha 3emiie

78

Konrponsnas padora "Yrisl u
pacctosiHug"

79

CucremaTtu3zauus 3HaHuil "MHororpaHHuK
U €T0 3JIEMEHTHI"

80

[Inpamupna. Bunsl nupamun. [paBunbHas
nupamMuaa




[Tpusma. [Ipsimasi u HaKJIOHHAS PU3MBI.

81 1
[IpaBunpHas npusma

%) [Ipsimoit mapasienenunen, 1
MPSIMOYTOJIBHBIN Mapaienenumnes, Kyo

23 Boinmykisie MHOTOrpaHHUKU. TeopeMa )
Ditnepa
Brimykiibie MHOTOrpanHuku. Teopema

84 Oiinepa. [IpaBuiibHBIE U TOTYNIPABUIIBHBIE 1
MHOTOTPaHHUKHU

85 Kontponbhas padora "MHororpaHHuKu" 1

26 ITonaTHEe BEKTOpa Ha IUNIOCKOCTH U B |
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1

88 Pa3nocTh BekTOpOB 1

89 [TpaBwiio napannenenunena 1

90 YMHOKEHHE BEKTOpa Ha YHUCIIO 1
Paznoxenue BekTopa 1o 6azucy Tpéx

91 BEKTOPOB, HE JIEXKAIIUX B OAHOU 1
TUIOCKOCTH

92 CkansipHO€ NMPOU3BEICHNE 1

93 Brruncnenue yria Mexny BEKTOpaMu B |
IIPOCTPAHCTBE

94 [IpocTeiimue 3aga4u ¢ BEKTOPAMHU 1

95 IIpocTeiimne 3a1a4u ¢ BEKTOpamMu 1

96 IIpocreiimne 3a1auu ¢ BEKTOpaMu 1

97 [IpocTeiimuve 3aga4u ¢ BEKTOPaMHU 1

98 O000111eHre U crucTeMaTu3alys 3HaHu| 1




99 O00011eHre U cCUCTEMAaTU3aIM 3HAHUN 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 HToroBast KOHTpOJIbHAs paboTta 1
102 O00011IeHre U cCUCTEMAaTU3aM 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Hara uudgpoBbie
Nenn/m | Tema ypoka Koutpoasubie | IlpakTuueckue
Bcero U3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
1 [ToBTOpenue Tembl "KoopanHaThl BEKTOpa 1
Ha IJIOCKOCTH U B IpOocTpaHCTBE"
) [ToBTOpenue TeMbl "CkansipHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [loBTOpenue TeMsl "Beruncinenue yria |
MEX 1y BEKTOpaMHU B IPOCTpaHCTBE"
4 IToBTOpeHue TeMbl "YpaBHEHHE IPSIMOM, 1
MPOXOJALIEH uepe3 ABe TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEeHHE II0CKOCTH, HOPMAJIb, 1
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe nmpousBeneHue 1
2 JIuHeitHbIe HEpaBEHCTBA, IMHEITHOE |
MIPOrpaMMHpPOBaHHE
9 JInneliHbIe HEPABEHCTBA, JIMHENHOE 1
MPOrpaMMUPOBAHUE
10 AHanuTu4Yeckrue METOJIbl pacuéra yria 1
MEXAY NPSIMBIMH B MHOTOI'PaHHUKAX
1 Ananutuyeckue MeTo/Ipl pacuéra yria |
MEKY IJIOCKOCTSIMU B MHOTOTpaHHUKAaX
12 dopMyna pacCTOSHUAS OT TOUKH J10 1




IIJIOCKOCTH B KOOpAWHATAX

HaxoxneHnue paccTossHUN OT TOYKHU A0

13
IJIOCKOCTH B KyOe

14 HaxoxaeHue paccTosiHUN OT TOYKHU 70
IIJIOCKOCTH B IPABUJIBHOW MUPaAMHUJIE

15 KonrtponsHas padota "AHanutuueckas
reometpus"

16 CeudeHHst MHOTOTPAaHHUKOB: CTaHIAPTHBIE
MHOTOTPaHHUKH

17 CeueHust MHOTOTPaHHUKOB: METOJI CJIE/I0B
CeudeHHsi MHOTOTPAHHUKOB: CTaHIAPTHBIE

18 IJTIOCKOCTH, IEPECECUEHUSI TIPSIMBIX 1
IIJIOCKOCTEN

19 [TapanenbHble NPSIMbIE U MJIOCKOCTH:
rapasuiesIbHbIE CEYECHUS

20 [TapanienbHble NPSIMBIE U MIJIOCKOCTH:
pacy€T OTHOLIEHHI
[TapanenbHble NPSIMbIE U MIIOCKOCTH:

21 YTJIbI MEX1Y CKPEIIMBAIOIIUMHUCS
MPSIMBIMHU
[lepnenaukynsipHbIe MPSMBIE U

” IJIOCKOCTH: CTAHIAPTHBIE Mapbl
MEePIEHIUKYISIPHBIX IUNIOCKOCTEN U
MPSIMBIX, CHAMMETPUHA MHOTOTPAHHUKOB
[lepnenaukynsipHbIe MPSMBIE U

23 IUIOCKOCTH: TEOPEMA O TPEX
MEepPHEHIUKYISIpaxX

24 [lepnienanKyAsipHBIE IPSIMbBIE U




TINIOCKOCTH: BBIYUCJIICHUA AJIMH B
MHOTr'orpaHHuKax

25

[loBTOpenue: mIomanu
MHOTOYTOJIbHUKOB, (POPMYJIBI AJIs
TJIOIA e, COOOpaKeHUS TTOT00US

26

[loBTOpenue: momanu
MHOTOYTOJILHUKOB, ()OPMYIIBI TSI
IIOIAa/IeH, COOOpaKeHUs MOA00uS

27

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJBHUKOB, (DOPMYITBI IS
TUIOMIA/IeH, COOOpaKeHUS TOA00uS

28

[Tnomanu ce4eHnit MHOTOTPaHHUKOB:
TUTOIIAIN TIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOPaKEHHSI TIOT00MSI

29

[Inomanu ce4eHuit MHOTOIPAHHUKOB:
IUIOIIA/IA TOBEPXHOCTEN, pa3pe3aHus Ha
YacTH, COOOPaKEHHUSI TIOT00MSI

30

Kontponsnas padota "[loBropenue:
MHOTOTPaHHUKH, CEYCHUS
MHOT'OTPaHHUKOB"

31

O06BEM Tema. O0BEM TPSIMOYTOIEHOTO
napaiesenumnea

32

3anaun 00 yaBoeHHH Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIUH yTJIa

33

CrepeomeTpryecKue 3a/1a4, CBI3aHHBIE C
00BEMOM NPSMOYTOJIBHOTO
napasuiesenumneia

34

HpI/IKJ'IaI[HBIe 3aJa4M, CBA3aHHBIC C




BBIUHCIICHHUEM 00bEMA MPSIMOYTOJILHOTO
napaJuiesenumneaa

35 O0BEM npsIMON IPU3MBI

36 CrepeoMeTpHIECKHE 3a]1a4H, CBI3aHHBIC C
BBIYMCIICHHEM O0BEMOB TIPSMOM TIPU3MBI

37 [Ipuknagueie 3aa4u, CBsI3aHHbBIE C
00BEMOM MPSAMOM MPU3MBI
Brerancienue 00bEMOB TeIT ¢ ITOMOIIBIO

38 onpenenéHHoro uaterpana. Oopém
HAKJIOHHOM NPU3MBI
Brruucienue 00bEMOB TEJI C TOMOIIBIO

39 onpenenéHHoro uaTerpana. OopEm
TTUPaAMUTBI

40 ®opmyna 00béMa nupamuabl. OTHOIIEHKE
00BEMOB MUpaMUJ ¢ OOLTUM YTIIOM

41 ®dopmymna 00bEMa upamMusl. OTHOIICHHE
00BEMOB MUpaMuU ¢ OOLIUM YTIIOM

4 CrepeoMeTpuieCcKUe 3a/1a4u, CBA3aHHBIC C
00BbEMaMU HAKJIIOHHOM MPU3MBI

43 CrepeoMeTprIeCKUE 3a/1a4H, CBI3aHHBIC C
00BbEMamMu TUPAMUJIBI
[Mpuxnanueie 3agauu o Teme "OO0bEMBI

44 Ten", cBsI3aHHBIE ¢ 00HEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0BbEMBI
Ten", CBsI3aHHBIE ¢ 00BEMOM MUPAMUJIBI

46 [Tpumenenue 00bEMOB. Beruncnenue

PaCCTOAHUA O0 IMJIIOCKOCTHU




Kontponbnas padota "O0bEM

47 "
MHOTOTpaHHUKA
Hunuuapudeckasi MOBEPXHOCTb,

48 oOpa3yrolye WIHHIPUIECKON
MMOBEPXHOCTHU

49 Humuaap. [IpsMoi kpyroBo HUIMHIP.
[Tnomaae MOBEpXHOCTH HUIUHAPA

50 Konunyeckas moBepxHOCTh, 00pa3yromue
KOHUYECKOM nmoBepxHocTH. KoHyc

51 Ceuenne KoHyca IIIOCKOCTHIO,
rapasuiesIbHON TUIOCKOCTH OCHOBAHUS

5) VYceu€nnnlit konyc. M3o0paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
MOJIHOW MMOBEPXHOCTU KOHYCa

54 [Tnomaae 60KOBOM MOBEPXHOCTH H
IIOJIHOW ITOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKue 3a/1auu Ha

55 JI0Ka3aTeJIbCTBO U BBIYHMCIICHUE,
MIOCTPOCHHUEM CEYCHHMI UIMH]pPA, KOHYCa
CrepeomMeTpuiecKre 3a/1auu Ha

56 JIOKA3aTeJIbCTBO M BEIYUCIICHUEC,
MOCTPOCHUEM CEUYECHUN LUIUHAPA, KOHYCa

57 [IpuxnanHelie 3a1a4u, CBsI3aHHBIE C
TATUHAPOM

58 IIpukiagHeie 3aa4u, CBsI3aHHbIE C
UUJTUHAPOM

59 Cdepa u map




60

[lepeceuenue chepsl 1 mapa ¢
mwiockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Buj 1 n3obpaxenue mapa

61

[epeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u cdepsl
TUTOCKOCTHIO. B 1 m300paxenue mapa

62

VYpasaenne chepsr. [Lnomans chepst u eé
yacreu

63

CummeTtpust chepsl U mapa

64

CrepeoMeTpuiecKre 3a/1a4u Ha
J0Ka3aTCJIbCTBO U BBIYHUCIICHHUC,
CBSI3aHHBIC CO CEepOii U Mapom,
MOCTPOSHUEM UX CEUYCHUH IIIOCKOCTHIO

65

CrepeoMeTpuiecKue 3a/1auu Ha
J0Ka3aTCJIbCTBO U BBIYHUCIICHHUC,
CBSI3aHHBIE CO CEepOii U mapom,
MOCTPOSHUEM UX CEUYCHUH IIIOCKOCTHIO

66

[IpuknanHele 3a1a4u, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TIIOCKOCTH,
BBIYHCJICHUS B OKPY)KHOCTH, CTaHIapTHBIC
nogoous

68

Pazauunbie KOM6I/IHaI_II/II/I TCJI BpalllCHUA U
MHOT'OI'PaAHHUKOB

69

3anaun no teme "Tena U MOBEPXHOCTH
BpaieHus"

70

3anaun o teme "Tena U NOBEPXHOCTH
BpaieHus"




71

Kontponbnas padota "Tena u
MIOBEPXHOCTHU BpaleHus"

72

O6bém nmnuaIpa. Teopema 00 0OBEME
IPSAMOTO IAIHHAPA

73

Brranciienne 00bEMOB T ¢ TOMOIIBIO
onpenenéHHoro uurerpana. OobpEm
KOHYcCa

74

ITnomaau 6OKOBOM M OJIHOM
MMOBEPXHOCTH KOHYCa

75

CrepeoMeTprieCcKUe 3a/1auu, CBA3aHHBIC C
BBIYHCIICHUEM 00BEMOB IIMITHHIIPA,
KOHYyca

76

[Tpuknagueie 3agaun o Teme "OO0bEMBI U
TUIOIIAIM TTOBEpXHOCTEN Ten"

77

OO0béM mIapa U MapoBOro CEKTOpa.
Teopema 06 o6wEMe mapa. [Tnomans
cheprl. CTepeoMeTpUUYECKUE 3a/1a49H,
CBSI3aHHBIC C BEIYUCIICHUEM 00HEMOB
mapa, MapoBOro CErMEeHTa U IapoBOT0
CeKTopa

78

[Tpuknagueie 3agaun mo Teme "OO0BbEMBI
Ten", CBI3aHHBIE C 00BEMOM I1apa u
wiomaapio cepbl. COOTHOMICHHS MEKIY
TUIOLIAISIMH TIOBEPXHOCTEH U 00BEMaMU
HOIO00HBIX TE

79

[TooOHbIE TeNa B IPOCTPAHCTBE.
N3menenne 00bEMa ipu 1o 100UH.
CrepeoMeTpHUECKUE 3a/1a4H, CBI3aHHBIC C




BBIUHCIICHEM 00BEMOB TeJ U TUIOIaAeH
MOBEPXHOCTEMN

80

KonTponbaas padora "[Inomamam
TIOBEPXHOCTH B 00BEMBI KPYTIIBIX TN

81

JBmxenus npoctpancTBa. OToOpakeHUsI.
JIBvkeHus 1 paBeHCcTBO Guryp. Oomme
CBOMCTBA JBHKECHUI

82

Buasl nBukeHuid: napaiieibHbIA
MEPEHOC, LICHTPaIbHAsI CHMMETPHS,
3epKajgbHasi CHMMETPHSI, TOBOPOT BOKPYT
psAMOM

&3

[IpeoOpazoBanus nmoxodus. [psmas u
chepa Diinepa

84

['eoMeTprueckue 3a1aun Ha TPUMEHEHUE
JIBIKCHUS

&5

Kontponbnas padota "BekTops B
MpocTpancTee"

86

Ob6o6marommee noroperne 11 moHsTuit u
MeTOJ10B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"[TapanieabHOCTh NPAMBIX U MJIOCKOCTEH
B IIpocTpaHcTBe"

87

Ob6o6maroree noproperue 11 nonsruit u
MeToA0B Kypca reometpun 10—11
KJIaCCOB, CUCTEMATU3allUsl 3HAHUI:
"BekTopsl B ipocTpaHcTBE"

88

Ob6o6marommee noroperue 11 mousTuit u
MeToA0B Kypca reometpun 10—11




KJIaCCOB, CHCTEMaTH3alNs 3HAHUMH:
"BekTopsl B ipocTpaHcTBe"

&9

Ob6o6marommee noroperue 11 mousTuit u
MeToA0B Kypca reometpun 10—11
KJIaCCOB, CHCTEMAaTH3aLMs 3HAHUIA:
"O6beM MHOTOrpaHHUKA"

90

Ob6o6maromee noroperue 11 mousTuit u
MeTOZ10B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATU3aLUs 3HAHUM:
"O6beM MHOTOrpaHHUKa"

91

Ob6o6marommee noroperue 11 nmousTuit u
MeTOJ10B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMATU3aLlUs 3HAHUM:
"ITnomany noBepXHOCTU U 00BEMBI
KpYIJIbIX Ten"

92

Ob6o6maroee noproperue 11 nonsruit u
MeToA0B Kypca reometpun 10—11
KJIaCCOB, CHCTEMAaTH3aI1s 3HAHUIA:
"Tlnomaau MOBEpXHOCTH U 00BEMBI
KpyIJbIX Ten"

93

Hrorosas koHTponbHas paboTa

94

Hrorosas koHTpoJsibHas paboTa

95

[ToBTOpenwue, 06001IeHNE 1
CUCTEeMaTH3allHs 3HAHUI

96

Hcropus pa3BuTHs CTEPEOMETPUH KaK
HAayKHU U €€ POJIb B Pa3BUTHUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI




97

Hcropus pa3BuTHs CTEPEOMETPUH KaK
HAYKH U €€ POJIb B pA3BUTHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pa3BuTHs CTEPEOMETPUM KaK
HAyKH U €€ POJIb B pA3BUTHH
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3BuTHs CTEPEOMETPUH KaK
HAyKH U €€ POJIb B pA3BUTHH
COBPEMEHHBIX MHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pa3BuTHs CTEpEOMETPUH KaK
HAyKH U €€ POJb B pA3BUTHH
COBPEMEHHBIX MHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3BuTHs CTEpEOMETPUH KaK
HAyKH U €€ POJIb B PA3BUTHHU
COBPEMEHHBIX MHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pa3BuTHs CTEpEOMETPUH KaK
HAyKH U €€ POJIb B pA3BUTHHU
COBPEMEHHBIX MHKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUI1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI JJIS1 YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET






