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HOACHUTEJIBHASA 3AIINCKA

I'eomerpust siBAsieTcss OOHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEIHErO
obmiero oOpa3zoBaHusl, Tak Kak 00ECIIEYNBAET BOZMOXKHOCTh U3yUEHUS TUCIIUILINH
€CTECTBEHHO-HAYYHOW HAIIPaBJIECHHOCTH M IIPEIMETOB TI'yMAHUTAPHOI'O IUKJIA.
[Tockonpky  jormdyeckoe  MbllIeHHE,  (GopMUpyeMOe  HpH  HU3YYCHHH
O00yYarOIIMMUCS NOHATUHHBIX OCHOB I'€OMETPHH, MPHU J0KA3aTENbCTBE TEOPEM U
NOCTPOCHHUM LETIOYKHU JIOTHYECKUX YTBEPKIACHUM IIPU PELICHUH I'€OMETPUUYECKHUX
3a1a4, yMEHME BBIIBUIATb W ONPOBEPrarb TIMIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCS IIPU PELICHUH 3a1a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH
du3nyeckux 3amad.

Llens ocBoeHust mporpaMmMbl yueOHoro kypca «I'eomeTpusi» Ha yriayOaEHHOM
YPOBHE — pa3BUTHE WHJIUBUIYAJIBHBIX CIIOCOOHOCTEH oOOyvarouuxcs mpu
W3YYEHUH T€OMETPUH, KaK COCTABJISAIONICH IpeaMeTHON obnactn «MaTemaTuka u
uH(popmaTuKa»  4Yepe3  obecrneyeHue  BO3MOXKHOCTH  NpPUOOpEeTeHus U
UCIIOJIb30BaHUsl Oojiee TIIyOOKMX TIE€OMETPUYECKMX 3HAHWM M JIeWCTBHIA,
CHELM(PUUHBIX T€OMETPUHN, U HEOOXOAUMBIX JUIsl YCIEIIHOrO Mpo(ecCHOHaIbHOIO
00pa30BaHMsl, CBSI3aHHOIO C UCIOJIb30BAaHUEM MATEMAaTHKH.

[IproputeTHpIMH 3a7jauaMy Kypca TE€OMETPUU Ha YriayOJEHHOM YpOBHE,
PaCHIMPSAIOIIMMH U YCUIMBAIOIIUMU KypC 0230BOT0 YPOBHS, SBIISAIOTCS:

paclIMpeHne MPEACTaBICHUS O TEOMETPUM KaK YaCTH MHUPOBOW KYJBTYpPBHI U
(opMuUpOBaHUE OCO3HAHUS B3AUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHPOM;

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

¢opmMupoBaHue  yMeHHs ~ BIaJA€Tb ~ OCHOBHBIMU  TMOHATHUSIMH O
OPOCTPAHCTBEHHBIX (PUrypax M UX OCHOBHBIMU CBOMCTBAMH, 3HAaHUE TEOPEM,
GopMyn1 UM yMEHHE MX NPUMEHATh, YMEHHS JOKa3blBaTb TEOPEMbl U HAXOIUTH
HECTaHJapTHBIE CIIOCOOBI pelIeHNUs 33/1aY;

(dopMupoBaHuEe YMEHUS paclo3HaBaTh Ha YEPTEXKax, MOJACIAX U B pealbHOM
MHpPE€ MHOTIOIPaHHHKM M Te€Na BpaAlIECHUsA, KOHCTPYHMPOBATh TI'€OMETPUYECKHE
MOJIETIN;

(opMuUpOBaHUE MOHUMAHUS BO3MOKHOCTH aKCHOMATHYECKOTO MOCTPOEHUS
MaTEeMaTHUYECKUX TEOpHil, (OpMHUpOBAaHUE TMOHMMAHUS POJIM AKCMOMATHKH TpHU
IIPOBEJCHNUHN PACCYKICHUN;

(opMUpOBaHHE YMEHHUS BIaJE€Th METOJAaMH JI0KA3aTEIbCTB M AITOPUTMOB
pELIeHMs, YMEHUS WX IHPUMEHATh, MPOBOAUTH JOKA3ATEIbHBIE PACCYXKACHUS B
XOJI€ PELIECHHs] CTEPEOMETPUUECKUX 3a4a4 U 3a]1a4 C IIPAKTUYECKUM COJAEPKaHUEM,
(opMupoOBaHUE TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKa3aTENbCTB  IPHU



000CHOBaHUHM MAaTEMATUYECKUX YTBEPKICHUM U POJIM aKCUOMATUKHU B MPOBEJEHUN
NEAYKTUBHBIX PACCYXKICHUM;

pa3BUTUE M COBEPIICHCTBOBAHME MHTEIUIEKTYAIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yJaronuxcsi, MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIBCKIX
YMEHUM, KpUTUYHOCTHU MBIILICHHS, UHTEpPECa K U3YYCHUIO T€OMETPUU;

dbopMupoBaHue (HYHKIIMOHAIBLHON T'PAaMOTHOCTH, PEIEBAHTHON T€OMETPHH:
YMEHHUSl PACcO3HABaTh TMPOSBICHUS TC€OMETPUUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaNbHBIX XU3HEHHBIX CUTYAIUSX U MPU U3YUYECHUH JIPYTHUX
y4eOHBIX MPEIMETOB, TMPOSBIEHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJIETTUPOBAHMS pEATbHBIX CHUTYallMid, HCCJIEIOBAHMUS IOCTPOCHHBIX MOJIENEH,
MHTEPIPETALUN ITOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEpKaTEIBHBIMHU JIMHUSAMH y4eOHOTO Kypca «['eomerpus» B
10-11 kmaccax sBmstores:  «lIpsMble W IUIOCKOCTM B NPOCTPAHCTBEY,
«MHororpannukn», «Tema  BpameHus», «BekTopel UM  KOOpPAUHATHL B
IPOCTPAHCTBEY, «/|B>KEHUS B IPOCTPAHCTBE.

CdopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «yMETh OIEPUPOBATH
MOHATUSMUY, PEIEBAHTHBIMU T'€OMETPUM Ha YriyOJNEHHOM ypOBHE OOy4YeHHUs B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKaTEIbHBIM JIMHUSM Y4eOHOro Kypca, a
dbopMupoBaHUE  JIOTMYECKMX YMEHHMH  pacmpenensieTcss He  TOJIbKO  TI0
coJiepKaTeNIbHBIM JIMHUSAM, HO U 10 rojgam obyuyenus. Coaepxxanue oopa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MIPOrpaMMBbI, pacnpeleaEéHHbIM MO rojJaM OOYy4YeHHs, CTPYKTYpPHUPOBAaHO TaKuUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIBHBIM BOIIPOCAM O00yYarOIIMECs
oOpamanuch HEOAHOKPATHO. OTO  IO3BOJSET OPraHU30BaTh  OBJAJICHUE
F€OMETPUYECKUMU MOHSATHUAMHU U HaBbIKAMH TOCJIEIOBATEIBHO U MOCTYNATENIbHO, C
COOJII0/IEHNEM MPUHIINIIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY F'€OMETPUUECKUX MPEJICTABICHUN 00Yy4aroluXcsl, pacliupss U yriyousis
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

Ilepexon Kk U3y4EHUIO FE€OMETPUN Ha YTIyOJEHHOM YPOBHE MO3BOJISIET:

co3gath  yciuoBus Ui auddepeHuranuu  o0Oy4eHus, MOCTPOEHUS
UHAUBUIYaIbHBIX 00pa3oBaTElIbHBIX MporpamMM, OOECNeuuTh YIriIyOJI€HHOE
U3YYCHHE T€OMETPHH KaK COCTaBJISIONIeH yueOHoro npenmera «MaTemaTukay;

MOATOTOBUTh OOYYAIOIIMXCA K NPOAOJDKEHUIO H3YyYEHUS MATEMATHKU C
yuéToM BbIOOpa Oynymied mpodeccuu, obecrneunBasi MPEEMCTBEHHOCTh MEXKIY
o01muM 1 nmpodeccuoHanbHBIM 00pa30BaHUEM.

Ha wusyuenue yueOHoro kypca «['eomerpus» Ha yriayOJE€HHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 ygaca (3 gaca B Heneno), B 11 kmacce — 102
yaca (3 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsiMble ¥ MVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTrpud. Touka, TmpsAMas, IUIOCKOCT,
npocTpaHcTBO. lloHATHE 00 aKcMOMaTUYECKOM IOCTPOEHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anMmHOe pacnonokeHue TMpsSMBIX B NPOCTPAHCTBE: IEPECEKArOLIHeEcs,
napajuieJIbHble W CKpemuBaromuecss mnpsmble. [Ipu3Haku CKpenyBaromumxcs
npsAMbIX. I1apamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: MapaJlIeIbHbIE
IIPsIMBIE B IIPOCTPAHCTBE, MAPAIIIEIBHOCTD TPEX NPSIMBIX, TAPAIIIEIBHOCTD MIPSIMOU
u 1iockoctH. [lapannenbHoe W IEHTpaJibHOE MNPOEKTUPOBAHUE, H300pakeHue
¢uryp. OCHOBHbIE CBOMCTBa NapajUIeIbHOIO MpOeKTUpoBaHus. W3o00paxeHune
buryp B mapajujiesibHOM MPOEKIUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMHU, YTOJ
MEXIy NPSAMBIMHA B IIPOCTpaHCTBE. [lapajuienbHOCTh IUIOCKOCTEN: NapajuleibHbIe
ILUIOCKOCTH, CBOWCTBA IapaAJUIEIbHBIX IJTIOCKOCTEH. [Ipocreiimue
MIPOCTPAHCTBEHHbIE (QUIYypbl Ha IUIOCKOCTH: TETpas’Ap, NapajuIesIeuIIe],
IIOCTPOECHUE CEYCHUM.

[leprieHIUKYJISIPHOCTD NPSIMOM M IUIOCKOCTH: NEPIEHINUKYJIAPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSMBbIE NAPAJUICIABHBIE M IEPIEHAUKYISPHBIE K IUIOCKOCTH,
NIPU3HAK NEPHEHAUKYIAPHOCTH MPSIMOM M IUIOCKOCTH, TeopemMa O MpsSMOU
NIEPIEHAUKYIIAPHOU IIJIOCKOCTH. OproroHansHoOE IIPOCKTUPOBAHMUE.
IleprieHIUKYIISIp U HAKJIIOHHBIE: PACCTOSHHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSHUE
OT mpsAMOM A0  IJIOCKOCTH,  MHpoeKkuus  Gurypsl Ha  IUJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: NPHU3HAK  IEPIEHIMUKYJSIPHOCTH  JBYX
I0cKocTer. Teopema 0 TpEX MEPIEHAUKYIAPAX.

Yriael B NPOCTPAHCTBE: yIroJl MEXAY IPSAMOU U IUIOCKOCTBIO, JBYTPaHHBIN
YIOJl, JIMHEWHBIA YIOJI ABYTPAHHOrO yriyia. TpEXrpaHHbIM U MHOTOI'PDAHHBIE YTJIBL.
CBoliCTBa IUIOCKHMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX U
JABYI'PAHHBIX YITIOB TPEXIPAHHOIO yria. TeopeMbl KOCUHYCOB U CUHYCOB IS
TPEXTPAHHOIO YIJIA.

MHororpaHHuKHu

Bunsl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yrosapHas
npu3Ma, IpsMasl 1 HaKJIOHHasi IpU3Mbl, OOKOBasi U MOJHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYIOJAbHBIA — MAapajUIeleNuUIe] U  €ro  CBOMCTBA.
Kparyvailiune myTd Ha TIOBEpXHOCTHM MHOrorpaHHuka. Teopema Diinepa.
[IpoctpancTBeHHass TeopeMa Iludaropa. Ilupammpa: n-yroinpHas nUpamuiaa,
npaBWwiIbHAas W yceu€HHas nupamuabl. CBoiicTBa péGep W OOKOBBIX TI'paHel
[IPaBUJIBHON NUpamuzbl. lIpaBuUibHBIE MHOIOIpDaHHUKH: IIPaBUIIbHAS IIpU3Ma U



NpaBWIbHAS TUPAMHUAA, NpPaBUIbHAs TPEYrojiibHas NUPaMHUAA W MPaBUIbHBIN
TeTpadsip, Ky0. IlpencraBieHue o NpaBUIBHBIX MHOTIOIPAHHHUKAX: OKTa’dp,
JTOIEKa’Ap U UKOCA3P.

BblunciieHHe 3J€MEHTOB MHOIOTPaHHUKOB: pEOpa, [MaroHaiu, YIJIBL.
[Inomanes OOKOBOW MMOBEPXHOCTH U IIOJIHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIalb OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOW MPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTHM W TMOBEPXHOCTH TMPABUIBLHOM MHUpPaMUJIBI,
TeopeMa O IUIOLIAAN YCEYEHHON TMPaMU/IbI.

Cummerpus B MPOCTPAHCTBE. JEMEHTbl CHUMMETPUM  IPABUIBHBIX
MHOTOrpaHHUKOB. CUMMETpHs B TMPAaBWIBHOM MHOIOTPAHHUKE: CHUMMETPUS
napajuieJieuneaa, CUMMETPHS MPAaBWIbHBIX MPU3M, CUMMETPUS IPaBUIbHOU
UpaMUblL.

BekTopsbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpPA, BEKTOPHl KOJUIMHEAPHBIE, COHAMNPABJIEHHbIE U MPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPBL. PAaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIOKEHUE
U BBIUATAHUE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yucino. CBOMCTBA CIIOKEHHS BEKTOPOB. CBOMCTBAa YMHOKEHUSI BEKTOPA HA YHCIIO.
[ToHsATHE KOMILTAaHApHBIE BEKTOPHI. IIpu3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamwienenunena. Teopema O pPa3jgoKEHHH BEKTOpa IO TPEM
HEKOMIUIAaHAapHBIM  BeKTopaMm. [IpsmoyrompHas  cucrema  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTopa. CBA3b MEXAYy KOOPAWHATAMM BEKTOpPA H
KOOpIMHATaMU TOYEK. YTOJI MexXay BekTopamu. CKajaspHOE NPOU3BENCHUE
BEKTOPOB.

11 KJIACC

TeJsia BpameHus

[ToHATHSA: IWIMHAPHYECKAs IOBEPXHOCTh, KOHHYECKas IOBEPXHOCTD,
chepuyeckas TMOBEPXHOCTh, OOpa3yrolue TMOBEepXHOCTeH. Tema BpalieHUs:
IWIMHIP, KOHYC, yCEUEHHBIH KOHYyC, cdepa, map. B3aumMHoe pacroiiokeHue
chepsl M IUIOCKOCTH, KacaTelnbHas IDIOCKOCTh K cdepe. M3oOpaxkenue Tten
BpallleHUs Ha IUTOCKOCTH. Pa3BépTka muuHApa u KoHyca. CummeTpus cdepbl u
mapa.

O6béM. OcHoBHbIE CcBoOiicTBAa 00BEMOB Ten. Teopema 00 o00BEME
NPSIMOYTOJIBHOTO  Mapajiesienuiena u ciaenctBusg u3 He€. OO0bEM TpsIMON W
HAKJIOHHOHN TPH3MBI, WIMHIPA, MAPaAMUIBI U KoHyca. O0BEM Mmapa M I1apoBOro
CerMEHTA.

KomOwHanmu Tenm BpameHuss W MHOrorpaHHWKOB. [Ipu3ma, BIMcaHHas B
IWIMHIpP, ONKWCaHHAs OKojo IwiuHapa. Ilepeceuenne chepsl W 1mapa ¢
miockocThio. Kacanuwe mapa u cdepsl IIOCKOCTBIO. [IOHATHE MHOTOrpaHHUKA,



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

[Inomans MOBEPXHOCTH IWIMHAPA, KOHYyca, IUiomaab chepsl U e€ yacrel.
[Tomobue B mpoctpancTBe. OTHOmIEHHWE OO0BEMOB, TUIOMAACH MMOBEPXHOCTEH
nonoOHbIx Quryp. IlpeoOpazoBanune mnomodOusi, romoreTus. Pemienue 3agad Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOMOB.

[TocTpoeHue ceueHnii MHOIOTPAaHHUKOB U TEJ BPALIEHUS: CEYEHUS HUIUHIPA
(mapannenbHO Y MEPHEHANKYISIPHO OCH), CEYEHHUsI KOHyca (mapajuielbHbIe
OCHOBAHMIO M MIPOXOJIAILIME Yepe3 BEPIIUHY), CEUYEHUS 111apa, METOAbI TOCTPOEHUS
CEUYEHUI: METOJ CJIE0B, METOJ] BHYTPEHHETO MPOEKTUPOBAHUSA, METOJ MEPEHOCca
CEKyLIEH MITOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepaumu Hax  BekTopamu. BektopHoe
yMHOXX€HHE BeKTOpoB. CBOHCTBa BEKTOPHOrO yMHOXeHud. lIpsimoyronbpHas
CUCTEMa KOOpAMHAT B mpocTpancTBe. KoopauHatel BekTopa. Paznoxenne BekTopa
no ©6asucy. KoopInHaTHO-BEKTOpPHBIH METOA MpH PELIEHUU TeOMETPUUYECKHUX
3azay.

J/{BH:KeHMS B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OToOpakenus. [[BukeHuss M paBeHCTBO (uUryp.
OO6mue cBoicTBa JBMKCHWH. BuHIbl JBWKCEHUH: TapauIebHBIA IepeHocC,
LEHTpAJIbHAsI CUMMETpUs, 3€pKajbHas CUMMETPHS, MOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus monodus. [Ipsimas u cepa Ditnepa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJIEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbBTATDI

1) rpa:knanckoe BOCIUTAHME:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIIUKA 00YUYaIOIIEerocs Kak akKTUBHOTO U
OTBETCTBEHHOTO  4YJI€Ha  POCCHUHCKOro  oO0uIecTBa,  MPEIACTABICHUE O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUH,
poleayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI W JIPyroe), yMeHue
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMU WHCTUTYTaMHM B COOTBETCTBHH C HX
GYHKIIUSAME 1 Ha3HAYCHHUEM;

2) mnaTpuOTHYECKOEe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTb POCCUHUCKOM T'pakIaHCKOW HIACHTUYHOCTH, YBOXKEHUS K
IPOLIJIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOLIEHHUE K
JOCTHKEHUSIM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM LIKOJBI,
UCIIOJIb30BAHUE JTUX JOCTHKEHUW B JAPYrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa, chOPMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUS, ITUYECKOTO MOBEACHHUS, CBS3AHHOIO C MPAKTHYECKUM
NPUMEHEHUEM JOCTMKCHUNW HAYKH U JICSITEILHOCTBIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOWYHUBOTO OYIYIIETO;

4) 3cTeTHYeCKOE BOCTIMTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYash 3CTETHUKY MaTeMaTUYeCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj/lay, PEIICHUH, pacCyXJAeHUH, BOCIPUUMYHUBOCTh
K MaTeMaTUYECKHUM aCIleKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusuyeckoe BocIUTAHHE:

c(hOpMUPOBAHHOCTb yMEHUS MPUMEHSATH MATEMAaTHUUYECKUE 3HAHMUS B
MHTEpecax 3JI0pOBOro MU 0€30MMacHOro 0opasa KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THTAaHHWE, COATAaHCHPOBAHHBIA PEXUM 3aHITUH U
OTJIbIXa, peryisipHas (pu3uvecKass aKkTUBHOCTH), (DU3MUECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEILHOCTHIO;

6) TpynoBoe BocniMTaHue:

TOTOBHOCTh K TpYyly, OCO3HaHUE IIEHHOCTU TPYAOIIO0OUs, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHATIBLHON  JCSITENBHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW U €€ MPUIOKEHUSIMU, yYMEHUE COBEPIIATh OCO3HAHHBIM BBIOOD
Oynymiedt npodeccud W peaau3oBbIBATh COOCTBEHHBIC KU3HEHHBIC TUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYecKoMy  OOpa3oOBaHHUI0O U



caM0oOOpa30BaHUIO HA TMPOTSHKEHWU BCEM KU3HHM, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTeMaTHIECKON HaNpaBJICHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPhl, TIOHUMAHUE BIIMSHUS
COIMATbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSHUE MPUPOJHON U COIUATBLHOU
Cpenbl, OCO3HaHUE TII00AIBHOTO XapaKTepa AKOJIOTUYECKUX MPoOJieM, OpUCHTAIUS
HAa TIPUMEHECHHE MaTEeMaTHYECKWX 3HAHWN JUIS pelieHus 3agad B 00JacTu
OKpY’)Karolel cpelibl, IJIAHUPOBAHUE IOCTYNKOB W OLIEHKH HMX BO3MOXKHBIX
MOCJIEACTBUMN JIJIsi OKPY>KAIOLIE Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKH W  OOIIECTBEHHOM  MPAKTUKH, TMOHHUMAaHUE
MaTeMaTUYeCKOW HayKh Kak c@epbl 4YeOBEUECKON NeATEeNbHOCTH, JTAmoB €€
pa3BUTUS M 3HAYMMOCTH JUIsl Pa3BUTHS [MBUIM3AIMU, OBJAJCHUE SI3BIKOM
MaTeMaTHKU M MaTeMaTUYECKOM KYJIbTypOW KakK CpEeJACTBOM TO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBJISATh TMPOCKTHYIO M MCCIEA0BATEIbCKYIO JESITEIbHOCTD
WHJVMBUAYaJbHO U B TPYyTIIE.

METAINPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHHBEPCAIbHbIE YUueOHbIe AeilicTBUS

ba3oBble j1ornueckue 1efcTBus:

BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKA MaTEMaTUYECKUX
OOBEKTOB, TOHSTHI, OTHOUIEHUHA MEXKAY MOHATUIMH, (QOPMYIUPOBATH
OTIpe/ICNICHHSI TIOHATHH, YCTAHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIlacCU(UKAIUH,
OCHOBAHUS JIJ11 000OIIEHUS M CPABHEHMUSI, KPUTEPUU TTPOBOJAMMOTO aHAJIN34;

BOCIPUHMMATh,  (HOpPMYIUpPOBaTH U  NPeoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHBIE;

BBIABJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAONIOACHHUSIX W YTBEPXKIACHUSIX, TpEIaratb KPUTEPHUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNiaTh BBIBOJIBI C MCIOJb30BAHMEM 3aKOHOB JIOTMKHU, JIETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOATENILHO JI0Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUM
(IpsIMBIE U OT MPOTHBHOTO), BEICTPAUBATh apTyYMEHTAITUIO, TIPUBOIUTE MPUMEPHI U
KOHTPHIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOIBI,

BBIOWpaTh cmoco0 perneHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BAPUAHTOB  PEILCHUS, BbIOMpaTh  Hauboiee MOAXOMAIUA C  yuy€ToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejbckue AeicTBUS:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIICIOBATEIbCKUNA HHCTPYMEHT ITIO3HAHMS,
dbopMynHpoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEUYUE,  MpodIiieMy,
yCTaHABJIMBATh MCKOMOE W JaHHOEe, (OpMHUpPOBATH TUIOTE3y, APTyMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE;

IIPOBOJUTH CaMOCTOSATEIILHO CIUIAHUPOBAHHBIN IKCIICPUMEHT, MCCIICIOBAHUE
10 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTu4ecKoro o0beKTa, SBJICHHUs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENTHLHO (OPMYITHPOBATH OOOOIIECHUS W BHIBOABI IO pe3yibTaTaM
NPOBEAEHHOTO  HAONIOACHUSA, HCCICNOBAaHUS, OICHWBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0000IIICHHIA;

POrHO3UPOBATh BO3MOXKHOE PAa3BUTHUE IMIPOIECCa, a TaKKe BBIABUTATH
MIPEATOI0KEHHUS O €T0 Pa3BUTUU B HOBBIX YCJIOBHSIX.

Pabora ¢ undgopmaunmeii:

BBIBIIATE JAehUIIUTH HHPOPMAIIUW, JaHHBIX, HEOOXOIUMBIX ISl OTBETa Ha
BONIPOC U JJIsI pEIICHUS 3a]1a4H;

BBIOMpATh MH(OPMAITUIO U3 UCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAIH3UPOBATH,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WH(OPMAIIUIO pPA3NTHYHBIX BUIOB W
dbopm npencTaBiIeHuUs;

CTPYKTYPUPOBaTh HH(POPMAIIUIO, MPEJCTABIATh €€ B Pa3iu4HbIX (opMax,
WLTIOCTPUPOBATh Tpaduuecku;

OILICHUBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITENTEHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHBIE YHHBEpPCAJIbHbIE YUeOHbIe 1eHCTBUS

OOmenne:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHIMHU H
LEeIsIMA  OOUIEHUS, SICHO, TOYHO, T'PAaMOTHO BBIPAXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M TUCbMEHHBIX TEKCTaX, JlaBaTh MOSCHEHUS MO XOAYy PELICHMs 3a/auH,
KOMMEHTHUPOBATh MOJTYyUYCHHBIA Pe3yJIbTaT;

B X0JIe 0OOCYXXJICHHS 3aJiaBaTh BOIPOCHI 10 CYIIECTBY OOCYXIaeMON TEMBI,
npoOJieMbl, pelIaeMoil 3aJauu, BBICKA3bIBATh WJICH, HAIEJICHHbICE HA TIOHUCK
pelleHus, COIMOCTaBJISITh CBOU CYXICHUS C CYXICHUSIMHU IPYTrUX YYaCTHUKOB
nyasora, oOHapy)XMBaTh pa3jiiyue M CXOJICTBO TMO3UIIUKM, B KOPPEKTHOH (opme
dbopMyIHpPOBaTh pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEACTABIATh PE3YIAbTAThl PEUICHUS 3a/1aul, YKCIIEPUMEHTA, UCCIIEIOBaHMUS,
MPOEKTa, CaMOCTOSITELHO BHIOMpAaTh (OpMaT BBICTYIUICHUS € Y4E€TOM 3ajad
MIPE3CHTAIIMU U OCOOCHHOCTEHN ayIUTOPHHU.

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE JeiiCTBUSA
Camoopranu3anus:



COCTaBJIAIThH IJIaH, aJITOPUTM PEIICHUs 3a7a4M, BBIOUPATh CIIOCOO pElIeHHUs ¢
y4E€TOM 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 JCHCTBHM U MBICTUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIAJETh
criocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISL TIpoIlecca W pe3yibTaTa perieHus
MaTeMaTHUYECKOM 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 LIEJIU U YCIOBUSAM, OOBSCHITH TPUUUHBI
JOCTHXKEHUSI WM HEJOCTHKEHUSI Pe3yJIbTaTOB JEATEIbHOCTU, HAXOJUTh OIIUOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHKMMAaTh W MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIWBHUIyaIbHOU
paboThl mNpU peuleHUH Y4eOHBIX 3a/lady, MPUHUMATH 1Edb COBMECTHOM
JeSATEeNbHOCTH, IJIAHUPOBATh OPraHU3allMi0 COBMECTHOW pabOThI, pacrpeneisiTh
BUJIbI pabOT, JOroBapuBAThCS, OOCYXKAaTh TIPOLIECC M Pe3yJbTaT paboOTHI,
000011aTh MHEHUS HECKOJIBKUX JIFOIEH;

y4acTBOBATh B IPyNNOBBIX (popMax paboThl (00CYXKIeHHs, OOMEH MHEHUH,
«MO3TOBBIE€ IITYPMbI» ¥  HHBIC), BBINOJIHATH CBOK 4YacTh paboOThl U
KOOPJMHUPOBATh CBOW JACHCTBHS C JPYTMMH YJE€HAMH KOMAaHIbI, OIICHUBATh
KaueCTBO CBOETO BKJIaJIa B OOIIUI MPOAYKT IO KPHUTEPHSIM, CPOPMYITHPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICUCTBUS.

IHPEAMETHBIE PE3YJIbTATBI

K xonny 10 kinacca oO0yyaromuiics HayquTcst:

e CBOOOJHO OINEpUPOBaTh OCHOBHBIMU IMOHSATUSIMH CTEPEOMETPUU TIPU
pELICHUH 3a7a4 U IPOBEACHUY MATEMaTUYECKUX PACCYKICHUN;

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

e KJIAacCCU(PUIMPOBATH B3aUMHOE PACIOJIOKEHUE MPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPAMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOAHO OIEpPUPOBATH TMOHATUSMH, CBSI3AHHBIMM C yIjaMH B
IIPOCTPAHCTBE: MEXAY IPSAMBIMA B IIPOCTPAHCTBE, MEXKAY NPSIMON U
IUIOCKOCTBIO;

e CBOOOJIHO ONEpPUPOBATH MOHITUSIMU, CBI3aHHBIMU C MHOTOTPaHHUKAMH;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (TpHU3Ma,
nUpaMuaa, NPSMOYTOJIbHBIN Napajienenunes, Kyo);

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

e CBOOOJHO OIEPUPOBATH TMOHATUSIMHU, CBSI3AHHBIMU C  CEYEHUEM
MHOT'OTPaHHUKOB IIJIOCKOCTBIO;

e BBINOJIHATH napajiesibHOE, LEHTPaIbHOE " OpPTOTrOHAJIBHOE
IPOEKTUPOBaHKUE (PUTYp Ha IJIOCKOCTh, BBIIOJIHATH U300pakeHUs] QUryp
Ha TUIOCKOCTH;

e CTPOUTH CEUYECHHUS] MHOIOTPAHHHUKOB PA3JIUYHBIMM METOAAMU, BBINOJIHATH
(BBIHOCHBI€) TIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:
BU/JI CBEPXY, COOKY, CHU3Y;

e BBIYMCIIATH  IUIOUIAJAM  TIOBEPXHOCTEH  MHOIOIPaHHHUKOB  (TIpHU3Ma,
nMpamMu/ia), FTEOMETPUUECKUX TEJ C TIPUMEHEHHEM (HOpMYII;

e CBOOOJIHO OTNIEPUPOBATH MOHSATUSMH: CAMMETPHS B MPOCTPAHCTBE, IICHTP,
OCb U IUIOCKOCTh CHUMMETPHM, LEHTP, OCb M IUIOCKOCTbh CHUMMETPHUH
duryps;

e CBOOOJIHO ONEPHUPOBATH MOHATUAMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJMHATaM B IPOCTPAHCTBE;

e BBINOJHATH JACUCTBUS HaJl BEKTOPAMH;

e pelmarh 3aJadyd Ha JOKAa3aTelbCTBO MAaTeMaTUYECKUX OTHOLUEHUW U
HaXOXJEHUE TE€OMETPUUYECKUX BEJIUYMH, NPUMEHSS W3BECTHBIE METOJIbI
IIPU PELICHUH MATEMAaTUYECKUX 3a/1a4 MOBBIIIEHHOIO U BBICOKOT'O YPOBHS
CJIOHOCTH;

e IMPUMEHATH MPOCTEUININE NPOrpPAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUN CTEPEOMETPUUYECKUX 3a]1ay;

e U3BJEKaTh, MPEOOPa30BbIBATh M HWHTEPIPETUPOBATH HWHGOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YepTexax U pUCyHKax;

e TMPUMEHATH TIOJYYECHHbIE 3HAHUS HAa NPAKTUKE: CpPaBHUBATh U
aHAJIU3UPOBATh PEAIbHBIE CUTyallUH, NPUMEHATh NU3YUYEHHBIE IMOHSATHS B
npolecce IOMCKa PEHIeHHs MaTeMaTH4ecKu  Cc(hOopMyIHpOoBaHHOU
npo0JIEMBI, MOJEIUPOBATh pEAJIbHBIE CHUTyallMd Ha S3bIKE T'€OMETPHH,
UCCIIEIOBAaTh MOCTPOEHHBIE MOJENH C UCIOJb30BAaHUEM T'€OMETPUUECKUX
NOHATUH U TeopeM, ammapaTta ajareOpbl, pelaTth MpaKkTUYECKHUe 3ajayd,
CBS3aHHBIE C HAXOKJEHUEM I€OMETPUYECKUX BEIUYMH;

e UMETh NpEACTaBIICHUS 00 OCHOBHBIX JTamax Pa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (PyH/IaMeHTa Pa3BUTHUSI TEXHOJIOTUH.

K xony 11 kiacca oOyJaromuiicss HAyIUTCS:



CBOOOJHO OIEPUPOBATh TMOHSTUSMHU, CBS3AHHBIMU C LUJIWHIPUYECKOM,
KOHMYECKOM U cdepuyeckod MOBEPXHOCTSAMHU, OOBSICHATH CIIOCOOBI
MOJTyYEHHUS;

OMEPUPOBATH MOHITUSAMHU, CBI3aHHBIMU C T€AMH BPAILCHUS: ITUIMHIPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Tela BpauleHus (UWIMHAP, KOHYc, cdepa U 1ap) u
OO0BSCHATH CIIOCOOBI TTOJTYYESHHUSI TeJl BpaIllCHUS;

KJIacCU(UITMPOBATH B3aUMHOE PACIIONIOXKEHUE CHEphI U TIIOCKOCTH;
BBIYUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHMKOB W TeJI BpalleHUs,
00BEMBI U TUIOMIAM MOBEPXHOCTEH MHOTOIPAHHUKOB M TEJ BpalleHHUS,
reOMETPUYECKUX TeJl C IpUMEHEHUuEM (HopMyT;

CBOOOJTHO OIEPUPOBATH MOHSTHIMH, CBSI3aHHBIMH C KOMOWHAITUSIMU TEJ
BpallleHUs U MHOTOIPAaHHUKOB: MHOTIOTPAaHHUK, BIHMCAHHBIM B cdepy u
OMUCAHHBIA OKOJIO cephl, chepa, BIUCAHHASI B MHOTOIPAHHUK WM TEJIO
BpAIICHMUS;

BBIYHCIIATH COOTHOIICHUS MEXKTY IUIOMIAISIMUA TTIOBEPXHOCTEN U 00bEMamMu
ITOJTOOHBIX TEI;

n3o0paxaTh u3ydaeMble (UTYpHI, BBITIOJHATH (BBIHOCHBIE) IUIOCKUE
YEPTEKH U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BHI CBEpXY, COOKY,
CHHU3Y, CTPOUTbH CEYEHHUS TEJl BPAILICHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HWH(OOPMAILMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTrypax, MPEJACTABICHHYIO Ha
yepTexax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEpaliy HaJl BEKTOpaMHu;

3aJ1aBaTh MIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CUCTEME KOOP/IUHAT;
pelaTh reOMETPUYECKHE 3a/1a4l Ha BBIUKCIICHUE YIJIOB MEXKAY MPSMbIMU
U IUIOCKOCTSIMHU, BBIUYMCICHHE PACCTOSHUWA OT TOYKU 0 IUIOCKOCTH, B
1[€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/Ia ITPU PEIICHUY;
CBOOOJHO ONEPUPOBATh TOHSATUSIMHU, CBS3aHHBIMU C JBIDKCHHEM B
POCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUI;

BBITIOJIHATh HM300paKEHUSI MHOTOTPAHHUKOB W TEJI BpalIeHHUS MpH
[ApaJUIEIbBHOM — MEPEHOCE, LEHTPAIBHOW CHUMMETPUH, 3€pKaJIbHOU
CUMMETPHH, TIPU IIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOJ00US;
CTPOUThH CEUEHHsT MHOTOTPAHHUKOB W TE€JN BpAIICHUS: CEYEHUS LMIUHIpa
(mapannenbHO U NEPHEHAUKYISPHO OCH), CEUCHHS KOHYca (TapajuiebHbIe
OCHOBAHMIO ¥ IPOXOJAIIME YEPE3 BEPILINHY), CEUCHHUS 11apa;
UCIOJIb30BaTh METOAbl MOCTPOEHHUS] CEYEHUU: METOJ CIIE0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEeH MITOCKOCTH;



JIOKA3bIBaTh T€OMETPUUECKUE YTBEPKICHUS,

NPUMEHATh TeoMeTpuyeckre (akThl JJIsi PEIICHHUS] CTEPEOMETPUUECKUX
3a7a4, NPEANOJIATalOlINX HECKOJbKO IIaroB pELIEHUs, €CIU YCIOBUS
NPUMEHEHUS 3aJIaHbl B IBHOW U HESIBHOU (opMe;

pemarh 3ajlaud Ha JI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHUH U
HaX0XJECHUE T€OMETPUYECKUX BEINYMH;

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

MPUMEHATh  TOJYYEHHbIC  3HAHUS  HA  [PAKTUKE:  CPAaBHUBATH,
AHAJIM3UPOBATh U OLICHUBATH PEaJIbHbIC CUTYAIlUU, IPUMEHITh U3yUYECHHbIE
IIOHATHUS, TEOPEMBI, CBOWCTBA B IpPOLECCE IOUCKA  PELICHHS
MaTeMaTH4YeCcKhu  CHOPMYIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHbIE CUTYAllMM Ha SI3bIKE T€OMETPUHU, HUCCIEAOBATH MOCTPOCHHBIE
MOJEIN C HCIOJb30BAHUEM TIE€OMETPUYECKUX MOHSATHM U TEOPEM,
anmapara anreOphl, pemarb NPAKTUYECKHWE 3a/laud, CBSA3aHHBIE C
HaXO0XJCHUEM F€OMETPUUECKUX BEJINYNH;

UMETh TPEACTaBICHUS OO0 OCHOBHBIX 3Tamax pPa3BUTUSI FEOMETPUU Kak
COCTaBHOM yacTu (PyH/1aMeHTa Pa3BUTHUSI 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 [lapayuienbHOCTB 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 U300pakKeHUsS] Ha PUCYHKE
IIJIOCKOCTH, IapaJlJICJIbHBIX IIPAMBIX
(OTpe3KOB), CepeIMHBI OTpEe3Ka

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

[TondaTusA: nepecekaronmecs mIOCKOCTH,
nepeceKaronrecs npsimasi ¥ IoCKOCTb;
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. M3o0pakeHne nepeceueHus
MIOJIY4EHHBIX IUIOCKOCTeN. PackpaimBanue
IIOCTPOEHHBIX CEYEHUH Pa3HBIMU LIBETAMU

11

N3o6pakeHune ceueHunit mupamMuibl, Kyoa u
[IPU3MBI, KOTOPBIE IPOXOIAT YEPEe3 UX
pEbpa. M3obpakeHue nepeceueHus
MOJTy4EHHBIX MIIOCKOCTeH. PackpammBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMU IIBETAMH

12

N300paxeHue ceueHuil nupamubl, Kyoa u
IIPU3MBI, KOTOPEIE IIPOXOAAT YEPE3 UX
pEbpa. M3obpakeHue nepeceueHus
NOJy4EeHHBIX IJI0CKOCTeN. PackparimBanue
MMOCTPOCHHBIX ceueHHnH Pa3sHbIMH LIBETAMU

13

N300pakeHre ceueHuit mupaMusl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOIAT Yepes ux
p€6pa. M3o0OpaxeHue nepeceyeHust
IIOJIY4EHHBIX IUIOCKOCTeN. PackpammBanue
MOCTPOCHHBIX CEUCHUH Pa3HBIMU [IBETAMH

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
TJIAHUMETPUH U CTEPEOMETPUH




23

Kontponbhas pabota "AKCHOMBI
crepeometpun. CeueHus "

24

B3auMHoe pacnosioxkeHue NpsiIMbIX B
npocTtpancTBe. CKpelBaronmecs
npsimble. [Ipu3Haky ckperuBaommxcs
npsiMbix. [lapamnensHbie mpsMbie B
IIPOCTPAHCTBE

25

Teopema 0 CylIEeCTBOBaHUH U
€IMHCTBEHHOCTH MPSIMOM NapajlieIbHON
JTaHHOM IPSIMOM, MMPOXOIALIEHN Yepe3 TOUKY
MPOCTPAHCTBA U HE JIkKAIIEH HAa JaHHOU
npsAMoi. Jlemma o nepeceyeHnu
MapaieNbHbIX MPSAMBIX INIOCKOCTHIO

26

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

27

[TapannensHOE MPOEKTUPOBAHHUE.
OcHOBHBIE CBOMCTBA MapAJLIIEILHOTO
npoekTupoBanus. M300pakeHNe pa3HBIX
¢buryp B napajienbHON MPOSKIIUN

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
MapajyIeIbHOrO IPYrou npsmoi. Pacuér
OTHOUIEHUI

33

[lapajutenpHas NpoOeKLUs, IPUMEHEHHE
JUTSl TIOCTPOEHUS CeUeHUH Ky0a u
napaienenumnena. CBoiicTBa
napajuieJienumne1a U Ipu3Mbl

34

IlapamtensHble wiockoctu. I[Ipu3zHaku
[apajuIeIbBHOCTHU JABYX IUIOCKOCTEH

35

Teopema o napanieabHOCTH U
C€ANHCTBECHHOCTH IIJIOCKOCTH, HpOXOJISIHIGﬁ
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 TIEPECEUEHUN 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 IIPSIMOM 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 mepneHaUKYISIPHBIX 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 TOMOIIBIO
OPTOrOHAJIBHOM IIPOEKIUU
CummeTpus B IpOCTPaHCTBE

56 OTHOCHUTEJIBHO TUIOCKOCTH. [Inockoctn
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
yria MExXAy NpAMbIMUA 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
[IEPECEUEHUS IBYX IUIOCKOCTEN
NEePIEHANKYIAPHBIX TPEThEeH MIOCKOCTH

69

[IpsiMoyToNbHBIN Mapaienaenunes; Kyo;
U3MEPEHUS, CBOMCTBA IPSIMOYTOJILHOTO
napajuiesenunesa

70

TeopeMa 0 JuaroHaljiu nmpsaMoyroJibHOTo




napajuiesienumne; 1a u CIeCTBUE U3 Heé

71

CrepeomeTpuiecKre U MPUKIIaTHbIC
3aJla4¥, CBSI3aHHBIC CO B3aMMHBIM
PacIOIOKEHUEM MPSIMBIX U TIOCKOCTH

72

[ToBTOpEHME: CKpeUIUBaIOLIHECs MPsSMBbIE,
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, HEpaBeHCTBA I
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
YPaBHEHUE 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 NPSMBIMH 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 HaxoxneHue paccTosiHUN OT TOYKHU 70
IIJIOCKOCTH B IPABUJIBHOW MUPaAMHUJIE

15 KonrtponsHas padota "AHanutuueckas
reometpus"

16 CeudeHHst MHOTOTPAaHHUKOB: CTaHIAPTHBIE
MHOTOTPaHHUKH

17 CeueHust MHOTOTPAaHHUKOB: 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 ceyeHui MHOTOIPAHHUKOB:
IUIOIIAIA 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. OopEm
HAKJIOHHOM NMPU3MBI
Brruucienue 00bEMOB TEJI C TOMOIIBIO

39 onpenenéHHoro uaTerpana. OopEm
MTUPAMUTBI

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
KOHUYECKOU 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
IUIOCKOCTBIO. Bun 1 n300paxenue 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 uuterpana. 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
TUIOLIAISIMU TIOBEPXHOCTEH U 00BEMaMU
HOIO0HBIX TE

79

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




BBIUHCIICHEM 00BEMOB TeI U TUIOIaAeh
MOBEPXHOCTEMN

80

KonTponbaas padora "[Inomamam
TIOBEPXHOCTH B 00BEMBI KPYTIIBIX TN

81

JBmxenus npoctpancTBa. OToOpakeHUsI.
JIBvkeHus 1 paBeHCTBO Guryp. Oomme
CBOMCTBA JBHKCHUM

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:
"[TapanneabHOCTh 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 3HAHUIL:
"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 CTEPEOMETPUH 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 CTEPEOMETPUM 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







MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON TIPOI'PAMMOBI

10 KUIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yabTATHI OCBOEHUsI OCHOBHOI
NpoBepPsIeMOro .
00pa3oBaTeIbLHOI MPOrPaMMBbI CPeIHero o01ero oopa3oBaHus
pe3yJjbTara
7 I'eomerpus
7.1 OnepupoBath MOHATHIMU: TOYKA, MPSAMasi, TNIOCKOCTh
79 [IpyuMeHATh aKCHOMBI CTEPEOMETPUM M CIEJCTBUS U3 HUX NPHU PEIICHUU
' reOMETPUYECKUX 33124
73 OnepupoBaTh TOHATUSMH: TAPAJUICTBHOCTh U MEPHCHIUKYISIPHOCTD
' MPSIMBIX | MJIOCKOCTEHN
74 KrnaccugunupoBats B3aUMHOE pAaclONIOKEHHUE MPSMBIX U IUIOCKOCTEH B
' POCTPaHCTBE
OnepupoBaTh MOHATHSIMH: IBYTPAaHHBIA YroJl, TPAaHU JBYTPAHHOTO YTIa,
7.5 pebpo ABYrpaHHOTO yIJia, JUHEHHBIH YroJ JIBYTPAHHOTO yria, rpaaycHas
Mepa JIByTpaHHOIo yria
76 OnepupoBath TMOHSATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKIIBIA
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, IPABUIIHHBIII MHOTOTPAaHHUK
77 Pacrio3naBath OCHOBHBIE BHJIbBI MHOTOTPAaHHHMKOB (MHpamMuia, NpU3Ma,
' MIPSIMOYTOJIBHBIN TIapasuIeenuIe], Kyo)
KnaccuunupoBate  MHOTOTPaHHHUKH,  BbIOMpass  OCHOBAaHHS  JJIs
7.8 kiaccuukanuu (BBIMYKIbIE U HEBBITYKJIBIE MHOTOTPAHHUKH, TPABHILHBIC
MHOTOTPaHHUKH, MPSMbIE U HAKIIOHHBIE TIPU3MBI, TapaieIeIe bl)
7.9 OnepupoBaTh MOHATUSIMH: CEKYIIas INIOCKOCTh, CEUEHNE MHOTOTPAaHHUKOB
710 OOBSICHITh MPUHITUIBI TOCTPOCHUS CEUCHUH MHOTOTPAHHUKOB, HCIIONB3YS
’ METOJI CJIC/IOB
CtpouTh ceyeHHs] MHOTOTPAaHHHUKOB METOJOM  CJIEZIOB, BBIMIOJIHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BH/JI CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HAXOXKIEHUE T€OMETPUUYECKUX BEJIMYMH MO oOpaslam
WIK aNropuT™MaM, IMPUMEHsSST W3BECTHbIE AaHAJTUTHUECKHE METONbl TMpHU
7.12 pEeIICHHH  CTAaHAAPTHBIX MAaTeMaTHYeCKMX 3a7ad Ha  BBIYUCIICHHC
PACCTOSIHHN MEXIy ABYMS TOYKAaMH, OT TOYKH IO MPSMOM, OT TOYKHUIO
TJIOCKOCTH, MEKIY CKPEIIUBAIOIIUMUCS MPSIMBIMU
Pematp 3amaun Ha HaXOXKJIEHUE T€OMETPUUYECKUX BEJIMYMH MO oOpaslam
713 WIM aJTOPUTMaM, IPUMEHSS W3BECTHHIC AHATUTHYCCKHE METOMIBI TIpU

pELIEHUN CTaHJApPTHBIX MATEMAaTHYECKUX 3aJad Ha BBIYMCIICHUE YIJIOB
MEXKIY CKPEIIMBAIOIUMUCA MPAMBIMH, MEXKIY MPAMOM M IUIOCKOCTBIO,




MEX1Y TIOCKOCTSIMH, IBYTPAHHBIX YIJIOB

Bbrancnsate 00bEMBI U IJIOMAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma,

7.14 NUpaMuia) ¢ TpUMEHEHHeM (OpMys, BBIYHCIATH COOTHOLICHUS MEXIY
TUIOLIA/ISIMU TTIOBEPXHOCTEH, 00BEMaMU MOAOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBarh NOHATUSAMU: CUMMETpPUS B IPOCTPAHCTBE, LEHTP, OChb W
' IJI0CKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (PUTYPHI
W3Bnekatb, mnpeoOpa3oBbIBATE W HMHTEPIPETUPOBATH HWHGOPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (Urypax, TMPEeACTaBICHHYIO Ha
YepTekax U pUCYHKax
[IpumeHaTs reomerpuueckue (GaKTbl s PELIEHUS CTEPEOMETPUUECKUX
7.17 3a7a4, MPEANOIAralliuX HECKOJIbKO IIAroB PpELICHUs, €CJIM YCIIOBUSA
MIPUMEHEHHUS 3a/1aHbl B IBHOU opMme
718 [IpumensaTh mpocTeire nporpaMMHBIE CPEACTBA M DIEKTPOHHO-
' KOMMYHHKAIIMOHHBIE CUCTEMBI IIPH PELIEHUH CTEPEOMETPUUECKUX 3a7a4
719 [IpyBoAUTH NpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE M
' YKU3HH, PACIlO3HABaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHATh MOJIydeHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATH peajbHbIC
CUTYallud U NMPUMEHSTh U3yUEHHbIE TIOHATHS B IPOLECCE MOMCKA PEIICHUS
MaTeMaTH4eCKH C(HOPMYTUPOBAHHON MPOOIEMbI, MOJICIHPOBATh PEaAbHBIC
7.20 CUTyallUM Ha S3bIKE T€OMETPUH, HCCIEI0BAaTh IOCTPOCHHBIE MOJEIH C
HCIIOJIb30BAaHUEM T'€OMETPHUUECKHUX MOHSITUN U TeopeM, ammapara aiareopsl,
pemarb  NpakTUYECKUE  3aJadyd,  CBS3aHHbIE C  HaXOXICHHEM
r€OMETPUUECKUX BEJIIMYUH
11 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yIbTATHI OCBOCHUSI OCHOBHOM
NPOBEPAEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl CpeHero oo1ero od0pa3oBaHus
pe3yJibTarTa
6 I'eomerpus
OnepupoBaTh MOHATHAMHU: IUIMHIPUYECKAs IMOBEPXHOCTb, 0Opa3yrolIue
6.1 LWIMHIPUYECKONH MOBEPXHOCTH, UWIMHApP, KOHHUYECKAs IOBEPXHOCTb,
o0pa3ymolre KOHMYeCKOH OBEPXHOCTH, KOHYC, ceprudecKkas MOBEpXHOCTh
6.2 Pacno3naBate Tena BpameHus (LMHJIMHIP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJI BPALLICHHS
6.4 KnaccudunupoBats B3aiMHOE pacioyioxkeHue chepsl U MIOCKOCTH
OnepupoBath MOHATHSIMU: IIAPOBON CETMEHT, OCHOBAHHME CErMEHTa, BbICOTA
6.5 CErMEHTa, IIAPOBOM CJIOM, OCHOBAHHWE IIAPOBOrO CJOS, BHICOTA IIAPOBOrO
CJ1051, IIAPOBOU CEKTOP
6.6 Beruucnsate 00BEMBI W TUIOMIAAM  TOBEPXHOCTEH TeN  BpallcHHS,




reOMETPUUECKHX Tell C MpUMEHeHueM GpopMyIa

6.7

OnepupoBaTh NOHATUAMM: MHOTOTPAaHHUK, BIMCAHHBII B cdepy u
OINMCAHHBIN OKOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOI'PAHHUK WM TEJO
BpallCHUsA

6.8

BbIuucasTe COOTHOIICHUST MEXKY TUIONIAISIMU TTOBEPXHOCTEH U 00bEMaMM
OJTOOHBIX TEN

6.9

N300paxkaTh u3y4yaemble (QUIypbl OT PYKH M C NPUMEHEHHEM HPOCTHIX
YepTEKHBIX HHCTPYMEHTOB

6.10

BbmonHATe (BBIHOCHBIE) IUIOCKME YEpPTEXKHU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BUA CBEpXy, COOKY, CHHU3Y; CTPOUTH CEUYCHHS Tl
BpallCHUs

6.11

W3Bnekatb, WHTEPIPETHPOBaTh M MpeoOpa3oBbIBaTh HHOOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETpUYECKUX (urypax, TMpeACTaBICHHYIO Ha
yeprexax U pUCyHKax

6.12

[Ipumensaty reomerpuueckue GaKThl A PEIICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIararlliMX HECKOJIbKO IIAaroB pPEUICHUs, €CIU YCIOBUSA
MIPUMEHEHHUS 3aJ]aHbI B SIBHOU (popme

6.13

OnepupoBath MOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BbIMOnHATE JOEHCTBUS CIOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOKEHHUSI BEKTOpa Ha YHCJIO, OOBICHITh, KAKHMH CBOWCTBAMH OHHU
00J1a1aroT

6.15

[IpuMeHATh paBUIIO NapaAJIJIEICIIUIIENA IPU CII0KEHUN BEKTOPOB

6.16

OnepupoBarh MOHATUSAMM: JEKapTOBBl KOOPAWMHATBI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, YroJl
MEX/1y BEKTOpaMH, CKaJsipHOE MPOU3BEACHHUE BEKTOPOB, KOJUIMHEAPHbIE U
KOMILIAHAPHBIE BEKTOPbI

6.17

Haxonute cymMMy BEKTOPOB M MPOM3BEACHUE BEKTOpa HAa YHUCIO, Yroi
MEXAYy BEKTOpaMH, CKaJsIpHOE MPOU3BEJCHHUE, PacKialbIBaTh BEKTOp IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aIIaBaTB IMJIOCKOCTb YPAaBHCHUCM B HeKapTOBOfI CUCTCMC KOOpAUHAT

6.19

Pemate mpocreiime reoMeTpuyueckre 3ajayd Ha MPUMEHEHHE BEKTOPHO-
KOOPJMHATHOT'O METO/Ia

6.20

Pemrate 3aJadl Ha A0Kas3aTCJIbCTBO MAaTCMAaTHYCCKUX OTHOIIICHUH H
HaXOXIACHUC T'COMCTPUYCCKHUX BCIWYHH I10 06pa3uaM W aJiIrOpuTMam,
IIPUMCHA HN3BCCTHBIC MCTOABI npu PCUICHUN CTaHAAPTHBIX
MaTE€MaTHYCCKHUX 3aJJa4

6.21

[IpumeHsATs mpocTeMIIMEe IPOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a1a4

6.22

HpI/IBOI[I/ITL MNpUMEPbI MATEMATUUYCCKUX BaKOHOMepHOCTeﬁ B IIpUpOAC U
KM3HH, PACIIO3HABATh IIPOABJICHUC 3aKOHOB I'COMETPUHN B HCKYCCTBEC

6.23

HpI/IMeHSITL MOJIYUYCHHBIC 3HAHUA HaA IPAKTHUKE: aHAJIM3UPOBATH PCAJIbHBIC




CUTYyallU! U NPUMEHATh U3YUYCHHBIC MTOHATUS B IPOLECCE MOUCKA PELICHUS
MaTeMaTH4YeCKu CPOpPMYTUPOBAHHON MPOOIEMBI, MOACIUPOBATh peabHBIC
CUTyallUH Ha S3bIKE T'€OMETPUHM, HCCIEAOBATh MOCTPOCHHBIE MOJAEIU C
WCIIOJIb30BaHUEM T'€OMETPHUECKHUX MOHSITUN W TEOpeM, ammapara anreOpsl,
pelmarb  NpPaKkTUYECKHME  3a7ayd,  CBA3AHHBIE C  HAXOXICHHUEM

TCOMETPUICCKHUX BEIUMINH




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
7

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

I'eomeTpus

7.1

OcHOBHBIE TOHATHUA cTepeoMeTpud. Touka, mnpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[lonsiTe 06 aKkCMOMAaTUYECKOM MOCTPOEHUH CTEPEOMETPHH: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

7.2

B3aumHoe pacnosiokeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, MapalIeIIbHbIE
U CcKpemmBarommecs npsaMble. [lapamienbHOCTs MNpsSMBIX W IJIOCKOCTEH B
IIPOCTPAHCTBE: NapaJIeibHBIE NPSMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSMBIX, MapaJIeIbHOCTh IPSAMOM M IUIOCKOCTH. YTIBIC COHAIIPABICHHBIMU
CTOPOHAMH, YroJl MEXIy NpsMbIMU B IPOCTpaHCTBE. llapamienbHOCTh IIIOCKOCTEN:
napajuieJibHble IUIOCKOCTH, CBOMCTBa NapajuielbHbIX IuiockocTeil. [Ipocrteitmme
IPOCTPAHCTBEHHbIE (UTYpPHl Ha IUIOCKOCTH: TEeTpa’ap, KyO, mapauiefenunesn,
MIOCTPOEHUE CEUCHUI

7.3

[lepneHIUKYISIPHOCTh MNPSAMOM M IUIOCKOCTU: NEPIEHAUKYJSAPHBIE IPSMBIE B
MIPOCTPAHCTBE, NPSIMbIE MapajyieJbHble U MEPIECHIUKYISPHbIE K IJIOCKOCTH, MPU3HAK
MEPIECHANKYJSIPHOCTH MPSIMON M TIJIOCKOCTH, TEOPEMA O MPSAMOU MEPHNEeHAUKYIIPHON
IUIOCKOCTH. YTJIbI B IPOCTPAHCTBE: Yrojl MEXAY NMPSMOM U IUNIOCKOCTBIO, IBYTPaHHBIN
YrOJ1, TMHEHHBIA yroa ABYTPAaHHOrO yria. [leprneHIuKymnsap 1 HaKJIOHHBIE: PACCTOSIHUE
OT TOYKHU JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMON JI0 TIOCKOCTH, MPOEKLus (pUrypsl Ha
IJIOCKOCTh. [lepneHauKyIsIpHOCTh IJIOCKOCTEMN: NMPU3HAK NEPHEHAUKYISIPHOCTH ABYX
mockocteil. Teopema o TpEX nepneHauKyIspax

7.4

[loHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE 3JIEMEHTbl MHOIOI'DAHHHKA, BBIIYKIbIE U
HEBBINYKJIbBIE MHOTIOIDAaHHUKH, pa3BEPTKa MHororpaHsHuka. llpusma: n-yronpHas
IpU3Ma, TpaHM M OCHOBaHMs MPHU3MBI, MpsAMas U HAKJIOHHAs IpPU3MbI, OOKOBas MU
M0JIHASl TIOBEPXHOCTH Mpu3Mel. [lapamienenunen, npsMoyroibHbIN Mapaieienune] u
ero cpoiictBa. Ilupamupa: n-yronpHas nupamujia, TpaHd U OCHOBAHHWE HHUPAMUJIBI,
OO0KOBasi M NOJHAs MOBEPXHOCTb MHMPAMUJbl, NPAaBUWIbHASA M yCEUEHHAs MUPaAMUA.
OnemeHTsl mnpu3Mbl M nupamuibl.  [IpaBuibHBIE MHOrOrpaHHMKH: IIOHSATHE
IIPABWJIBHOTO MHOTOTPDAHHMKA, IpaBWIbHAs IIpU3Ma M MpaBWIbHAs NHpPaMHUIA,
IpaBUJIbHAs TPEYroJibHas NUpaMuJa U IpaBUIbHBIA TeTpalap, kyO. [IpeacraBnenue o
IPABWIBHBIX MHOTOIPAaHHUKAax: OKTaj’ap, AoJeKa’ap M ukocadapyrue CedeHus
IPU3MBI U TUPAMHUIBI

7.5

CuMMeTpHsi B POCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMOM, IIIOCKOCTH.
DJIeMEeHThl ~ CHMMETPUM B  MNHpPaMHJaX, HapaUielenunenax,  MpaBUIbHBIX
MHOTOIpaHHUKAX

7.6

Bbruncnenne 51€MEHTOB MHOTOTPAHHUKOB: pé&Opa, auaroHanu, yrael Ilmomans
OOKOBO MOBEPXHOCTH U MOJTHOU MOBEPXHOCTH MPSMON MTPU3MBI, TUIOIIa b OCHOBAHHM,




TeopemMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM Mpu3MbI. [11011aae 60KOBOM MOBEPXHOCTH H
MOBEPXHOCTU MPaBUWIbHOM MUpaMHbI, TEOpEMa O IUIOUIAJM YCEUEHHOM MUpPaMUJBI.
[ousite 06 00BEMe. OOBEM HPaMUIbI, TPUZMBI

7.7

[TogoOHBIe Tenma B mpocTpaHcTBe. COOTHOMICHUS MEXAY IUIOMAAIMHU ITOBEPXHOCTEH,
00BEéMaMHU ITOTOOHBIX TEN

11 KJIACC

Kon
6

IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

I'eomeTpus

6.1

Hunuuapuyeckas MOBEPXHOCTh, 00pa3yonye MWINHAPUIECKON MOBEPXHOCTH, OCh
[WIMHIPUYECKON MOBEepXHOCTH. L[unuHap: ocHOBaHMsS U OOKOBasi MOBEPXHOCTH,
oOpazyrommas 1 0Ch, TUIONIaAh OOKOBOMW U TTOJTHOW MTOBEPXHOCTH

6.2

Konnueckast moBepxXHOCTh, 00pa3yromue KOHUIECKOW TTOBEPXHOCTH, OCh U BEPIIMHA
KOHUYECKOW mMmoBepxHOCcTH. KOHyC: OCHOBaHME W BepIIMHA, 0Opasymomias U OCh,
IUIOMIA/Ib OOKOBOW M TIOJNHON TMOBEPXHOCTH. YCEUEHHBIM KOHYC: O0Opa3ylolue H
BBICOTA, OCHOBAaHMsI 1 OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, JuameTp, IUIOHIAlb MOBEpXHOCTU ceprl. BzaumHoe
pacronioskeHrue cdepbl U TUIOCKOCTH, KacaTeldbHasl MIOCKOCTh K cdepe, IIIOIMaIh

cepsl

6.4

N300paxenue Ten BpalleHus Ha MI0cKocTH. Pa3BépTka nuauHapa U KOHyca

6.5

KoMm0Ounammu ten BpalieHuss 1 MHOTOTPaHHUKOB. MHOTOrpaHHMK, ONTMCAHHBINA OKOJIO
cdepsl, chepa, BIUCaHHAsE B MHOTOTPAHHUK, WIH TEJIO BpAIICHUS

6.6

[Torstue 06 o0BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TIapaiesienunena u cieAcTeus u3 He€. O0bEM HIIIHHIpPA, KOHYyCA.
O0BEéM mapa u miomaas cheps

6.7

[Mono6ubie Tena B mpoctpaHcTBe. COOTHOMICHUST MEKIY IIOMAASIMU TOBEPXHOCTEH,
00BEMaMHU MTONOOHBIX TEN

6.8

Ceuenusi nmnuHApa (MApauIeIbHO W TEPHEHAUKYJISIPHO OCH), CEYCHHUS KOHYcCa
(mapanenbHOE OCHOBAHUIO U IPOXO/SIILEe Yepe3 BEPIINHY), CEUCHHUs 11apa

6.9

Bektop Ha miockoctn u B mpocTpaHCcTBe. CII0OKEHME U BBIUUTAHUE BEKTOPOB.
YMHOX€EHHE BEKTOpa Ha 4yucio. Pa3noxeHue BekTOpa IO TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBuno napamnenenunena. Pemenue 3anad, CBSI3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI IEVCTBUM C BEKTOpaMU

6.10

[IpsimoyronbHasi cucrtemMa KOOpPAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaX. YToid Mexay Bekropamu. CkaisipHoOe
IIPOU3BEJICHUE BEKTOPOB. BbluncieHue yrioB MexAy NPSIMbIMH M IUIOCKOCTSMM.
KoopanHaTHO-BEKTOPHBIN METOA NP PELIEHUH FEOMETPUUECKHX 3a]au




INPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSA OCHOBHOI OBPA3OBATEJBHOI
MHNPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMPoBePsIEeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMpPeIMETHBIM Pe3yibTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJIbHOW MPOrPaMMBbl CpeAHero 00uero
o0pa3oBaHus

Brnamenne Meromamm 0Ka3aTeNbCTB, aNTOPUTMAMH DEIICHUS 3a7ad;
yMeHue (OpPMYJIHPOBATH W OINEPHUPOBATH MOHATUSIMH: OIpPEICIICHUE,
aKCMOMa, TeopeMa, CIIEACTBHE, CBOWMCTBO, TPHU3HAK, JIOKA3aTEIbCTBO,
paBHOCUJIbHBIE (DOPMYJIMPOBKH; MPUMEHATh UX; YMEHUE (OPMYIUPOBATH
o0paTHOE M MPOTUBOIOJIOKHOE YTBEPXKICHHE, MPUBOJUTH IMPUMEPHI U
KOHTPIIPUMCPHBI, HCIIOJIB30BATh MCTO/J MaTeMaTH4EeCKOU HHAYKIHU,
MMPOBOAUTL JOKA3aTCIbHBIC PACCYXXIACHUA IPpU PCIICHUN 3a/la4, OLICHUBATH
JIOTUYECKYI0  TPAaBUIBHOCTh  PACCYXKACHHIA, yYMEHUE OIEPUPOBATH
MOHSTUSIMH: MHOECTBO, TIOJMHOKECTBO, OMEpAIlUU HaJ MHOKECTBAMU;
YMEHHE  UCIOJIB30BaTh  TCOPETUKO-MHOKECTBCHHBIM  ammapar i
OIMCaHMsI PealbHBIX MPOIIECCOB M SBJICHUN M NPU PEIICHUU 3a/1ady, B TOM
YHCJIe U3 IPYTUX Y4EOHBIX MPEIMETOB; YMEHUE ONIEPUPOBATH MOHATHIMU:
rpad, CBsI3HBIN Tpad), 1epeBo, UK, rpad Ha IUIOCKOCTH; YMEHHUE 3a1aBaTh
M ONHUCHIBAThH I'padbl pa3IMYHBIMU CIIOCOOAMH; WCIIOJIB30BATh Ipadbl IpH

pelIeHu! 3a1a4

YMmenne ONCpUpoOBaTh MOHATUAMU: HATYpPAJIbHOC YHCJIO, LEJI0C YUCIIO,
CTCIICHL C HICJIBIM IMOKAa3aTCJICM, KOPCHb HaTypaanOﬁ CTCIICHHU, CTCIICHB C
paIMOHANILHBIM TTOKA3aTeJIeM, CTENCHb C JICHCTBUTEIBHBIM IOKa3aTeleM,
jgorapuM dHKClia, CHHYC, KOCHHYC M TaHIEHC MPOM3BOJILHOIO YHCIIA,
OCTaTOK MO MOJIYJIIO, PAlMOHAIBHOE YHCIO, HPPALMOHAIBLHOE YHCIIO,
MHOXKECTBA HATYypPaJIbHBIX, IEJbIX, PAIUOHAIBHBIX, JEHCTBUTEIBHBIX
YHCEJT; YMEHUE MCIOIb30BaTh MPU3HAKU JICTUMOCTH, HAMMEHBIIINN 00Ut
JICIUTENIb W HAWMEHbIee O00Ilnee KpaTHOe, ainroput™M EBkimma mnpu
pe€mICcHUN 3aJa4; 3HAKOMCTBO C pa3JIMYHbIMH MMO3HUIOHWOHHBIMHU CUCTEMaMU
CUUCIICHUS; YMCHUC BBINIOJHATL BBIYHUCIICHHUC 3HA4YCHUHU U HpeO6pa30BaHI/IH
BBIPQXCHHUI CO CTEMeHsSMU W Jorapudmamu, mnpeoOpa3oBaHHs IPOOHO-
palroOHaJIbHBIX BBIpa)KCHHﬁ; YMCHHC OneprupoBaTh IIOHATUAMMU:

noCJaca0BaTCIIbHOCTD, apI/I(I)MeTI/I‘-IGCKaSI nmporpeccusda, TreoMCTpuICCKad




mporpeccusi, OECKOHEYHO YOBIBAIOMIAs TE€OMETPUYECKas IPOTPECCHs;
yMEHHE 3aJaBaTh IIOCJIEAOBATCILHOCTH, B TOM YHCJIE€ C TIOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE ONEPUPOBATHh MOHATHIMHU: KOMIUIEKCHOE
YUCJIO, COMNPSOKEHHBIE KOMIUIEKCHBIE YHCJIa, MOAYJAb W apTryMEHT
KOMIUIEKCHOTO  4ucia, (QopMa  3amuCH  KOMIUIGKCHBIX  YHCEI
(reoMeTpuyeckas, TpPUTOHOMETpUYECKAass W aireOpanyeckas); yMeThb
MPOU3BOIUTH apuMeTHUecKue EUCTBUS C KOMIUICKCHBIMU YHCIIAMU;
MPUBOJAUTH MPUMEPHI UCTIOIB30BAHUSI KOMILUIEKCHBIX YHUCEN; ONEPUPOBATH
MOHATUSAMM:  MaTpuma 2xX2  u  3x3, onpenenudtenb  MaTpUIbI,

T COMeTpI/I‘{CCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHue onepupoBaTh MOHATUSAMHU: DPALMOHAIBHBIE, HPPALUOHAJIbHBIC,
IIOKa3aTeIbHbIC, CTENEHHbIE, JOrapuPpMHUUECKHE, TPUTOHOMETPUYECKHE
YpPaBHEHUS M HEPABEHCTBA, MX CHUCTEMBI; YMEHHUE OINEpPUPOBATH
MOHSTUSMH: TOXJIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHHUE,
HEPaBEHCTBO, CHCTEMAa YPAaBHECHUHM M HEPABEHCTB, PABHOCWIBHOCTH
YpPaBHEHUM, HEPABEHCTB M CHUCTEM; YMEHHME pelaTb YpaBHEHHS,
HEPaBEHCTBA M CHUCTEMBI C IIOMOIIBIO pPa3JIMYHBIX NIPUEMOB; pEILIATh
YPaBHEHHUs, HEPABEHCTBA M CHCTEMBl C [apaMETpPOM; IPHUMEHSTbH
YPaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI ISl PEIICHUS MaTeMaTUYECKUX

3aa4 U 3a1a4 U3 pa3JINIHbIX obmnacreit HAaYyKHU U peaﬂLHOﬁ KHN3HU

VYMeHue omnepupoBaTh MOHATHAMM: (YHKIMSA, YETHOCTh (YHKLUH,
HNEPUOJMYHOCTh (DYHKIMM, OTPaHUYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
GyHKIMM, 3KCTpeMyM (yHKIMM, HauOoJIblIee M HAaWMEHBIIEe 3HAYCHUS
(GyHKIMY Ha MPOMEXKYTKE, HENpepbIBHAS (DYHKIHS, aCUMIITOTHI Tpaduka
¢GbyHKIMYU, TIepBas U BTOpas MPOU3BOAHAS (PYHKIMH, T€OMETPUYECKHNA U
¢u3nueckuif CMBICT TPOU3BOJHOM, TEpBOOOpa3Has, ONpeaeIEHHBIN
MHTErpaj, YMEHHME HaXOAHWTh ACUMITOTHI Tpaduka (YHKIUH; yMEHHUE
BBIYUCIIATh  MPOU3BOJHBIE  CYMMBI, IPOM3BEJCHHS, YAaCTHOIO U
KOMIO3UIIMK (YHKLUMH, HaXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GyHKLIMY; YMEHME HaXOIUTh IPOU3BOJHBIE 3JIEMEHTApHBIX (QYHKIIHIA;
YMEHHE HCIIOJb30BaTh NPOU3BOJHYIO [UI HCCIEAOBAaHUS (DYyHKLMH,
HaXOAWUTh HauOONbIIME M HAaUMEHbIIWE 3HA4YeHUs (YHKIMHA; CTPOUTH
rpa)ky MHOIOWJIEHOB C HCIIOJIb30BAaHUEM allapara MaTeMaTHYeCKOIro
aHanM3a; MPUMEHSITb MPOU3BOAHYIO JJIsi HAXOXKICHHUS HAWIy4IIero
pelieHusi B TMPUKIAJAHBIX, B TOM YHCJIE COIMAIbHO-YKOHOMHYECKUX W

du3HYECKUX 3a]a4ax; HAXOJUTh TUIOMIATN U 00BEMBI QUTYpP C TIOMOIIBIO




HHTCTpalia; IIPUBOAWUTL IPHUMCPLI MATCMATHYCCKOI'O MOJICIIMPOBAHUS C

MOMOIIBIO0 Tu(depeHITnaTbHbIX YpaBHEHUH

YMmeHnue onepupoBath NOHATUAMHU: Tpaduk GyHKIUM, oOpaTHast QyHKLUSA,
KOMIO3UIMSA (QYHKUMHA, JMHEWHas (QYHKUUS, KBaJpaTudHas (QyHKUuUs,
panuoHanbHast (QYHKIUS, CTENEHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMU, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWHM, TOKa3aTelbHas W
Jgorapupmuyueckass (yHKIMU; YMEHHE CTPOUTh TpadUKd H3yYEHHBIX
¢GyHKuuMi,  BBINONHATHE  NpeoOpa3oBaHust  rpagukoB  GyHKUUH,
UCTIOJIb30BaTh Ipa(UKH Uil U3Y4EHHs MPOLIECCOB M 3aBUCHUMOCTEH, MpHU
pelIeHNH 3a7ay U3 APYrMX Y4eOHbIX NMPEAMETOB U 3a/ad U3 peaslbHOU
KHU3HHM; BBIpaKaThb (OpMyJIaMHM 3aBUCHUMOCTH MEXAY BEJIWYMHAMUY;
UCIOJIb30BaTh CBOMCTBA W Trpa@uku (QyHKIMHA U1 pelieHus ypaBHEHUH,
HEpaBeHCTB M 3aJad C MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOW

IJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHM, HEPABEHCTB U UX CUCTEM

YMmenue pemiaTb TEKCTOBBLIC 3ada4Yd Pa3HbBIX THUIIOB (B TOM 4YHCJIC Ha
MMPOLCHTHI, NOJIKU W YaCTU, HAa ABUKCHUC, pa60Ty, CTOUMOCTDb TOBApPOB U
yCiyr, HaJIOoru, 3aJa4u U3 obmactu YIIpaBJICHUA JIMYHBIMH U CEMEHHBIMH
(I)I/IHaHCElMI/I); COCTABJIATb BBIPAXKCHUA, YPABHCHHUSA, HCPABCHCTBA U HUX
CUCTEMbBI II0 YCJIIOBUIO 3aJldadH, HUCCIICAOBATH IIOJYUCHHOC PCHICHUC U
OLICHUBATbH HpaBI[OHOI[O6HOCTB pPe3yJbTaTOB; YMCHHUC MOACINPOBATH
P€albHBIC CHUTyallUM Ha A3BIKE MATCMATHUKH, COCTABJIATHL BBIPAXKCHUA,
YpaBHCHUs, HEPAaBCHCTBA U UX CUCTEMBI 110 YCJIIOBHIO 3aJja4u, UCCIICA0BATh
MMOCTPOCHHELIC MoOaCIn C HUCITIOJIB30BAHHUEM arrmapara anre6pI>I,

MHTEPIPETUPOBATH ITOJTYYEHHBIN pe3ysIbTaT

YMeHue omnepupoBaTh MOHATHUAMU: CpelHee apupMeTHYecKoe, MeauaHa,
HaI/I6OJII>H_ICe N HAUMCHBIICC 3HAUYCHUA, pa3Max, III/ICHCpCI/ISI, CTaHI[apTHOG
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHHE H3BJICKaTh, WHTEPIPETHPOBATH
uHOpMaIIMIO, MPEACTaBICHHYIO0 B Ta0IUIaX, HA qUarpammax, rpadukax,
OTPaKAIOIIYIO0 CBOIMCTBA PEaNbHBIX MPOIECCOB U SBICHHIA, TPEJACTABIATh
uHDOpMaIMI0O C TOMOINBI TaOMHWI] W  JUarpaMM; HCCJIEIOBaTh
CTAaTUCTHYCCKUE JIAHHBIC, B TOM YHCJE C NPHMEHEHHEM TrpaduIecKux
METOOOB U BJ'IeKTpOHHBIX Cpe)ICTB; Fpa(l)I/ILIeCKI/I HUcciea0oBaTb COBMECTHBIC

Ha0JII0/IEHNUs C TIOMOIIBIO THarpaMM pacCeUBaHUS U JIMHEHHOW perpeccuu

YMeHue OmnepupoBaTh IMOHATHAMU: CIyYaWHBIA OIBIT U CIIy4aiHOe

COOBITHE, BEPOATHOCTH CIIYYalHOTO COOBITHS;, YMEHHE BBIYHCIATH




BEPOSITHOCTh C HCIIOJIb30BAaHUEM TPapUUECKUX METO/IOB; TPUMEHSThH
(GOpMyYNBI CIOKEHUSI W YMHOXXEHHSI BEPOSTHOCTEH, (POpMyny IOIHOM
BeposiTHOCTH, hopmyny beprymm, komOuHaTopHble (aKkThl U (HOPMYIIBL;
OLICHUBATh BEPOSATHOCTU pEaJbHBIX COOBITHI; yMEHHE OINEepUpPOBATh
MOHATHSAMHM: CJIy4ailHass BEJIWYHMHA, PACIPEICICHHE BEPOSTHOCTEH,
MaTeMaTH4eCKOe OKUIAHWE, IHNCIEPCHUS W CTaHAApTHOE OTKIOHEHHE
CIydallHOH  BENUYMHBL, (YHKIMU paclpelesieHuss M IUIOTHOCTH
PaBHOMEPHOTO0, MOKA3aTeIHLHOT0 U HOPMAIILHOTO paCIpe/eICHH i, yMEeHUE
UCIIONIb30BaTh CBOMCTBA M3YYCHHBIX pACIpeNeNCHHN IS pelleHus 3a/1a4;
3HAKOMCTBO C TIOHSATHSMU: 3aKOH OOJBIINX YHCEN, METOJbI BRIOOPOYHBIX
UCCIIC/IOBAHUI;, YMEHHE TPHUBOJUTH MHPHUMEPHl TPOSBICHHUS 3aKOHA
OONBIIMX 4YHCET B MPHUPOJIHBIX W OOIICCTBEHHBIX SIBICHUSAX; YMCHUE
ONEPHUPOBATH MOHATUSAMHU: COYETAHUE, NEPECTAHOBKA, YHCIO COYCTaHHIA,
YHCIIO  TEpecTaHOBOK; OwHOM  HblOTOHA;  yMEHHE  TPUMEHSTH
KOMOWHATOPHBIE (aKThl U PACCYKICHHS ISl PEUICHUS 3a]1a4; OLCHUBATH
BCPOATHOCTU PCAJIbHBIX CO6LITHﬁ; COCTaBJIATHL BEPOATHOCTHYIO MOJCIIb U

MHTEPIPETUPOBATH ITOJYYEHHBIN pE3yIbTaT

YMeHue omnepupoBaTh MOHATUSAMH: TOYKa, MpsMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMUYMUHA yTJia, INIOCKUNA YTroJl, IBYIpPaHHbIN
yroJi, TpEXTPaHHBIM Yroj, CKPEIUBAIOIIUECs MpsIMble, MapajuieIbHOCTh U
NEPIEeHIUKYIIPHOCTh NPSAMBIX W IUIOCKOCTEH, yrol MEXIy HpsIMbIMH,
yroJl MeXAy TNpsSAMONM M IUJIOCKOCTBIO, Yol MEXAY IUIOCKOCTSIMH,
paccTosiHWe OT TOYKH [0 TUIOCKOCTH, PACCTOSHUE MEXAY TMPSIMBIMH,
paccTosTHUE MEXIY TJIOCKOCTSIMHU; YMEHHE HCIIOJIh30BaTh MPH PEIICHUH
3a/1a4 u3ydeHHbIE (DAKTBI U TEOPEMBI IIAHUMETPUU; YMCHHE OICHUBATH
pa3Mepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTH MATEMAaTHYECKHE
MOJEJIH C TOMOIIBI0 T€OMETPUYECKUX TMOHATUM W BEJIWYUH, pelIaTh

CBA3AHHBIC C HUMHU IMPAKTUYCCKHUC 3a1a4r
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YMeHne omnepupoBaTh MOHATHSAMU: IUIOHIAAb (GUTYpPBI, 00BEM (UTYDHI,
MHOTOTPaHHUK, MPaBUJIbHBII MHOTOTPAaHHUK, CEYEHHE MHOIOTPaHHUKA,
KyO, mapaienenumnes,, Npu3Ma, OUpamMuaa, (urypa M MOBEPXHOCTh
BpallleHus, LUIUHAP, KOHYyC, mmiap, cdepa, miom@anb chepsl, MIOMAIL
MOBEPXHOCTU MUPAMHIbI, NPU3MBI, KOHYyca, LWIMHIpa, 00BEM KyOa,
IPSIMOYTOJIBHOTO MapajijiesienuIeaa, MNUpaMUAbl, MOPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHHUS KOHyca U IWJIMHApPA,

napajiCjibHbIC OCH HWJIKW OCHOBAHWIO, CCUCHHUC 1Iapa, IIJIOCKOCTD,




Kacaromascs cQepbl, LIWINHIPA, KOHYCa; YMEHHE CTPOUTH CEYEHHE
MHOTOTPaHHHKA, M300pa’kaTh MHOTOTPAaHHUKH, (QUTYpHl M TOBEPXHOCTH
BpAIICHUs, UX CEYCHUS, B TOM YHCIIE C MOMOIIBIO AIICKTPOHHBIX CPE/ICTB;
YMEHHE TMPHUMEHSATh CBOMCTBA T€OMETPUYECKHX (PHUTYp, CAMOCTOSTEIHEHO
(bopMynHpoOBaTH ONpeACIICHHs U3y4aeMbIX (UTYp, BBIIBUTATH TUTIOTE3HI O
CBOWMCTBAaX M TMpPH3HAKaX TI'E€OMETPUYECKHUX (UTyp, OOOCHOBBIBATH HIIU
ONpoBEpraTh HWX; YyMEHHE MPOBOAUTH KiacCHPUKanuioo ¢GUryp 1o
pPa3NMUYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOIUMBIC JOMOJIHUTEIbHBIC

MOCTPOEHUS
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YMeHHue onepupoBaTh TOHSATHSAMH: JIBIDKCHHE B  INPOCTPAHCTBE,
napajuieNbHbId TIEPEHOC, CUMMETPHUS Ha IJIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue TOMOOMS, TMOA00HBIE (QUTYPBI, YMEHHUE
pacro3HaBaTh paBHBIC W TOAOOHBIE (UTYpPHL, B TOM YHCJIE B MPUPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIIOIB30BaTh T€OMETPHUECKUE OTHOIICHUS TIPH
pelICHNH 3aJa4; HAXOAWTh TEOMETPUYECKHE BEIMYMHBI (JJIMHA, YTOJI,
iomaab, 00bEM) MpU PELIEHUH 337a4d U3 JPYTUX Y4eOHBIX MPEIMETOB U
U3 peasbHON KM3HHM;, YMEHHME BBIUUCISATH T€OMETPUYECKHE BEITUYMHBI
(MHa, yromj, IUIOMIAAb, OOBEM, IUIOUIA/b TOBEPXHOCTH), HCHOJB3YS
U3y4eHHblEe (GOPMYNIBI U METOJbl, B TOM YHCIE: IUIOIIAJb MOBEPXHOCTH
NUpaMHUIbl, TPU3MBI, KOHYCa, IMJIMHAPA, TUIOMaas chepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO — MapajUIeNienuIie/la, TMHPAMUIbI, TMPU3MBI, IHIXHIPA,

KOHYCa, [I1apa; yMEHHE HAXOUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (PUTYD
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VYmMmenne OIICpUPOBATH MOHATHUAMU: IPAMOYTOJIbHAA CUCTEMAa KOOPAWHAT,
BCKTOpP, KOOPAWHATBHI TOYKH, KOOPAWHATBI BCKTOpAd, CyMMa BCKTOPOB,
NPOM3BEJICHHE BEKTOpa HA YHUCIO, Ppa3lIoKCHHWE BEKTOopa Mo Oasucy,
CKaJSIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOU3BEICHUE, Yol MEXIy
BCKTOpaMH1; YMCHHUC HCIIOJb30BAaATb BeKTOpHBIﬁ u KOOpI[PIHaTHLIﬁ METO

AJI1 pCHICHUA TCOMETPUYCCKUX 3aa4d U 3a/la4 APYTUX y‘-Ie6HBIX npeamMeToB
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YMmenne BbIOUpaTh MOIXOIAUINN METOJ IS PEIeHHUs 3a/1a4H; TOHUMAaHNe
3HAYUMOCTH MaTEeMaTHKUd B M3YyYECHUH TNPUPOIHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHMI; YMEHHE pAaclO3HaBaTh IPOSBICHHE 3aKOHOB
MaTEMaTHKH B UCKYCCTBE, YMEHHUE MPUBOJUTH MIPUMEPHI MATEMATHUECKUX

OTKPBITHH POCCUMCKON U MUPOBOM MaTeMAaTHYECKON HAYKH




HEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMBIX HA EI'D

11O MATEMATHUKE
Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Yucna v BIYUCICHUS
1.1 Harypanbnblie u nensie ynucna. [Ipu3Haku 1eIMMOCTH LEJIbIX YUCEeT
12 Panmonaneupie umcina. OOBIKHOBEHHBIE M JI€CATUYHBIE APOOH, MPOLEHTHI,
) OCCKOHEUYHBIC IEPUOANIECKUE APOOH
13 ApubmMeTnuecknii KOpeHb HAaTypaJIbHOW cTerneHu. JIeHCTBUS ¢ apuMETHISCKUMU
. KOPHSIMH HaTypaJIbHOM CTEIIEHU
1.4 Crenens ¢ 1enbM nokasatesneM. CTeneHp ¢ palMOHAIbHBIM NoKa3aTesneM. CBONCTBa
. CTEIECHU
L5 CuHyC, KOCMHYC W TaHI€HC YHCIIOBOTO aprymeHTa. ApKCHHYC, apKKOCHHYC,
. ApPKTaHI€HC YMCIIOBOI'O apryMEHTa
1.6 Jlorapudwm uucna. JlecaTuaHbie U HATypaIbHBIE JOTapru(MbI
HevictBurenbHble  4Yucia. ApudmeTHdyeckue ornepanudd ¢ JIeHCTBUTEIBHBIMU
1.7 ymuciaM. [IpuOnmkE€HHbIE BEIYMCICHUS, MTPaBUIa OKPYTJICHHS, IPUKHIKA U OLIEHKa
pe3yipTaTa BEIYUCICHAN
1.8 [IpeoOpazoBaHue BeIpaKeHUN
1.9 KommuiekcHbie yncna
2 YpaBHEHUSs 1 HEPAaBEHCTBA
2.1 ensie u 1poOHO-palMOHATBEHBIC YPAaBHEHHS
2.2 HppanuonanpHble ypaBHEHUS
23 TpuroHomeTpudecKkue ypaBHEHHUs
24 [ToxazarenpHbIe U TOTapuPMUIECKUE YPaBHEHHUS
2.5 Llensie n ApoOHO-palMOHATBHBIC HEPABEHCTBA
2.6 WppaumonansHble HepaBEeHCTBA
2.7 [NokazaTenbHbIe U JTOTapuPMHUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpruueCcKue HEPABEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuiia cucTeMbl JTUHEUHBIX YpaBHEHHUU. OnpeaeanuTeb MaTPHIIbI
3 @yHKIMU U TpadUKH




OyHkius, cnocoObl 3ananus QyHkuud. ['paduk yakuuu. B3aumuo oOpaTHbIE

> ¢dynkuun. YeétHble 1 HeuéTHble pyHKuuU. [lepruoanyeckue GpyHkIMu
OOnacTh ompeneneHUs W MHOXKECTBO 3HaueHMH ¢yHkumu. Hynmn ¢yHkumu.
) [TpomexxyTkn  3HaKomocTostHCTBA.  [IpOMEKYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
. MakcumymMbl U MHUHUMYMBI (QyHKUuu. HauGomnbiiee M HauMmeHbllee 3Hau€HHE
(GYHKLIUU Ha IPOMEKYTKE
13 CrenenHass (yHKUUS C HaTypaJbHbIM M LEJbIM IOKazareneM. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa 1 rpaduk KOpHS n-0Oi CTETIEHU
34 Tpuronomerpuyeckue GyHKIMU, UX CBOMCTBA U rpapuKu
3.5 [NokazarenbHas u norapudmuyeckast QyHKIMH, X CBOWCTBA U TpapuKu
16 Toukm pa3peiBa. AcuMmnToTel rpadukoB (yHkiui. CBoiicTBa  (QyHKIUH,
' HETPEPHIBHBIX Ha OTPE3Ke
3.7 [locnenoBarenbHOCTH, CIOCOOBI 3a7jaHUs TIOCIIEI0BATEIbHOCTEN
3.8 Apugpmerrueckas 1 reoMeTpudeckas nporpeccun. @opmyia CI0XHBIX POLEHTOB
4 Hauana maTeMaTnueckoro aHaimsa
4.1 [IpousBoanas ¢pyukuun. [IponsBoiHbIE 37€MEHTAPHBIX (YHKIIHMA
[IpumeHeHne mNPOM3BOAHON K HCCIEIOBaHUIO (YHKIMH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. Haxoxnenne HauOoJbIIero 1 HaMMEHBIIEro 3HaueHus: (PyHKLIHUU Ha
OTpe3Ke
43 [TepBooOpaznas. Muterpan
5 MHoOXkeCTBa U JIOTHKA
5.1 MHoxecTBO, onepanuy HaJl MHOKecTBaMu. [luarpamMmel Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kom6unatopuka
7 I'eomeTpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Terna ¥ MOBEPXHOCTH BPALLEHUS
7.5 KoopauHaTsl 1 BEKTOPEI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

* Marematuka. ['eomerpust; 10 kimacc. yrinyonennoe ooyuenue Mepsnsk A.T.,
Homupogckuii [.A., ITonskoB B.M.; nox peaakiueii [Tononsckoro B.E.
OO0111€CTBO C OrPaHUYECHHOW OTBETCTBEHHOCTHIO M31aTeNbCKU IIEHTP

«BEHTAHA-I'PA®»; AxunonepHoe odmectBo «M3narensctBo «Ilpocsenienue»

* MaremaTuka: ainrebpa v Hadajga MaTeMaTHIECKOT0 aHAJIN3a, TEOMETPHSL.
I'eomerpus, 10-11 kmaccel/ Atanacsa JI.C., byry3os B.®., Kagomiies C.b. u

npyrue, AkuuoHepHoe oduiectBo «M3natenbetBo «lIpocBemienne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

AranacsH JI.C, byry3zoB B.®., ['maskos 10.A., IOguna U. . I'eomerpus:
Pabouas Terpaas qis 10 kinacca. M.: [Ipocsenienue, 2014.

3uB b.I', Meiinep B.M., baxanckuii B.®. 3agauu no reomerpum aist 7—11
kiaccoB. M.: IIpocsemienue, 2018.

3uB b.I'., Meiinep B.M. Jlugaktrnueckue MaTepuabl 0 FeOMETPUN TSt
N3yuyenue reomerpun B 10—11 knaccax: Meroa. pekoMeH. k yueOHUKy. Kaura
s yuurens. M.: [Ipocsemenue, 2009.

AnteiHoB I[1.U. I'eometpust, 10—11 kiaccel. TecTbl: Y4ueOHO-METOIUUECKOE

nocodue. M.: [Ipoda, 2014.



3BaBuH JI.J1. HoBble KOHTpOIBbHBIE U MPOBEPOUYHBIE PAOOTHI MO reoMeTpuu. 10—
11 xnaccel. M.: [poda, 2014.
E. M. PabunoBuu. I'eomerpust 10-11. 3amaun u ynpakHeHHsI Ha TOTOBBIX

yeprexkax. M.: MJIEKCA, 2014.

DnexkTpoHHOE npuiioxkeHue. Ypoku reomerpun. 10-11 kimacesl. U3-Bo «Ilimanera»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MUHTEPHET

TectupoBanue online: 5-11 knaccel.-Pexxum noctymna:
http://www.kokch.kts.ru/cdo

Ilemarornueckas MacTepckas, ypoku B IHTepHeT u MHOTOE Ipyroe. - Pexum
nocrtyna: http:// teacher.fio.ru

HoBrle Texnosnoruu B o6pa3zoBanuu. - Pexxum goctymna: http://edu.secna.ru/main
Enunas xomnekuus uppoBbIX 00pa30BaTEIbHBIX PECYPCOB IO MATEMATHKE. -

Pexxum nocryna: http://school-collection.edu.ru/collection/.
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