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MNOACHUTEJIBHASA 3AIINCKA

['eometpust sBisieTcss OOHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEAHETO
o01ero 0opa3zoBaHus, TaKk Kak 00ECIIEYMBAECT BO3MOXKHOCTh U3YUCHUS AUCITUTLINH
€CTECTBEHHO-HAYYHOW HAIIPAaBIECHHOCTM W IPEIMETOB TI'yMAHUTAPHOI'O IMKJIA.
[Tockonpky  JOrM4yeckoe  MbIIUIEHHE,  (QopMUpyeMOe€  HpH  U3Y4YEHUHU
O00yYarOIIMMUCS MOHITUHHBIX OCHOB I'€OMETPHHM, MPHU J0KA3aTEIbCTBE TEOPEM U
MOCTPOEHUM LIETIOYKU JIOTHYECKUX YTBEPKIECHUM MPU PEUIEHUU F€OMETPHUYECKHUX
3aJa4, yMEHHE BBIABUTaTb M ONPOBEPraTb TUIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl TP PELICHUM 3a7a4 €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTH
duznyueckux 3amay.

Llens ocBoeHuUst mporpaMMbl yueOHoro Kypcea «I'eomeTpusi» Ha yriayOa€HHOM
YPOBHE — pa3BUTHE WHJIUBUIYAIBHBIX CIIOCOOHOCTEH oOOyyarouuxcs mpu
U3Y4YE€HUHU T€OMETPUH, KaK COCTaBIISIOIIEH MpeaMeTHOl obnactu «MaremaTuka u
uHpopMaTuka»  4yepe3  OOecleueHHe  BO3MOXKHOCTH  TPUOOpETeHHs U
UCIIOJIb30BaHUsl Oojiee TIYyOOKMX TI€OMETPUYECKHX 3HAHWM M JIEHCTBHIA,
cnenupUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJIsl YCIEIHOI0 NpodhecCHOHaIbHOIO
00pa30BaHMsI, CBSI3aHHOIO C UCIIOJIb30BAaHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7jauaMy Kypca TE€OMETPUU Ha YriayOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIUMH Kypc 0a30BOr0 YpOBHS, SBJISIOTCS:

pacHIMpeHre NpeAcTaBiIeHUus] 0 TEOMETPUU KaK 4acTH MUPOBOW KYyJIbTYpbI U
(opMupOBaHUE OCO3HAHUS B3AUMOCBS3H T€OMETPUH C OKPYKAIOIIUM MHPOM;

(GopMupoBaHuEe TMpPENCTaBICHUS O IMPOCTPAHCTBEHHBIX (UIypax Kak o
BXHEUIIMX MAaTEMaTHUYECKHX MOJENSAX, MO3BOJSIOIIMX ONHMCHIBATH M H3y4aTh
pa3HbIe SBJICHUS OKPYKAIOUIEro MUpa, 3HAaHUE MOHATUITHOrO anmnapara no pasjieny
«Crepeomerpusi» yueOHOro Kypca reOMeTpuu;

¢opmMupoBaHue  yMeHUs ~ BIaJA€Th  OCHOBHBIMU  TOHATUSMH O
MPOCTPAHCTBEHHBIX (UTypaX U HMX OCHOBHBIMH CBOMCTBAaMH, 3HAaHUE TEOPEM,
dopMyn U yMEHHE UX NPUMEHSTb, YMEHHS JIOKAa3bIBaTh TEOPEMbl M HAXOAMTH
HECTAHJAPTHBIE CIIOCOOBI pEIIEHNUs 33/1a4;

(opMupOBaHUE YMEHUS pacro3HaBaTh Ha YEPTEKaAX, MOJAEISAX U B peabHOM
MUpE MHOIOIPAHHUKHA M Tela BpalleHUs, KOHCTPYHPOBATh TI'€OMETPUYECKHUE
MO/JIETIH;

(opMUpOBaHUE MOHUMAHUS BO3MOYKHOCTH aKCHOMATHYECKOTO MOCTPOEHUS
MaTEeMaTUYECKUX TEOpHil, (OopMHUpOBAaHUE MOHMMAHUS POJIM AKCMOMATHKH MpHU
IIPOBEJCHNUHN PACCYXKICHUN;

dbopMUpOBaHUE yMEHUS BJIaJ€Th METOJAaMHU J0KAa3aTeIbCTB U aJIrOPUTMOB
pELICHMs, YMEHUS HX IHPUMEHATh, NPOBOAUTH JOKA3ATEIbHBIE PACCYXKACHUS B
XOJI€ PELICHHs CTEPEOMETPUUYECKUX 3a1a4 U 3a/1a4 C IPAKTUYECKUM COJIEPKAHUEM,
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dopMupoBaHUE TPEACTaBICHUA O HEOOXOAMMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUM MaTEMaTUYECKUX YTBEPKICHUN U POJIM aKCUOMATUKHU B MPOBEIECHUN
JENYKTUBHBIX PACCYXKICHUM;

pa3BUTHE H COBEPIICHCTBOBAHUE MHTEIUICKTYAJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEW 00yJaronInxcs, T03HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIhCKIX
YMEHUH, KpUTUYHOCTU MBIIUIEHUS, UHTEpEca K U3YUEHUIO T€OMETPUH;

dbopMupoBaHue (HYHKIIMOHAIBLHON TPAaMOTHOCTH, PEIEBAHTHON T€OMETPHH:
YMEHHUS PACcIO3HABaTh IMPOSBICHUS TEOMETPUUYECKUX TMOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pPEabHBIX JKMU3HEHHBIX CUTYAIMsIX W MPH HU3YyYEHUU APYTHUX
y4eOHBIX MPEIMETOB, TNPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICTMPOBAHUSl PEATbHBIX CHUTYAllMil, HCCIENIOBAHMS MOCTPOCHHBIX MOJENEH,
UHTEPIPETAIUU TTOJTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH CO/IepKATEIbHBIMU JIMHUSIMH yueOHOro Kypca «I'eomerpusi» B
10-11 «xmaccax sBmsttotcsi:  «lIpsMble W TUIOCKOCTH B MPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekToppl UM  KOOpPAUHATHL B
POCTPAHCTBEY, «JIBUAKEHUS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «yMETh OIEPUPOBATH
MOHATUSIMWY, PEIEBAHTHBIMU T€OMETPUM Ha YriayOJIE€HHOM YpOBHE OOydeHHUs B
10-11 knaccax, OTHOCUTCS KO BCEM COJEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMUpoBaHUE  JIOTMUECKMX YMEHHMH  pachpenensieTcss He TOJIbKO IO
coJiepKaTeNIbHBIM JIMHUSAM, HO U 10 rojgam obyuyenus. Cojepxxanue oopa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yjbTaram ocBoeHust DenepanbHOl padoueit
MIPOrpPaMMBI, pacHpeleI€HHbIM MO TrojaM OOy4YeHUs, CTPYKTYPHUPOBAHO TaKuUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIBHBIM BOIIPOCAM O00y4YarOIIHeCs
oOpamanuch HEOAHOKpATHO. OTO  TO3BOJSET OPraHU30BAaTh  OBJAJICHUE
r€OMETPUYECKUMHU MOHATUSAMH M HaBBIKAMHU MOCJIEI0BATEIHHO U TTOCTYIATEIBHO, C
COOJII0/IEHNEM MPUHIIMIIA IPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKJIIOYATh B OOLIYIO
CUCTEMY I'€OMETPUUECKUX MPEJICTABICHUN 00y4aroluXcs, pacliupsis U yriayousis
e€, 00pa3ys MpPOYHbIE MHOKECTBEHHBIE CBSI3H.

Ilepexon Kk U3y4EHUIO FT€OMETPUN Ha YIIyOJIEHHOM YPOBHE MO3BOJISIET:

co3gath  yciuoBus i auddepeHunanuu  o0Oy4eHus, MOCTPOEHUS
UHAUBUIYATbHBIX 00pa3oBaTEIbHBIX MporpamMM, OOECNeuuTh YIriIyOJI€HHOE
U3Yy4YCHHE T€OMETPHUH KaK COCTaBJIsIoNIeH yueOHoro npenmera «MaTeMaTukay;

MOJATOTOBUTh OOYYAIOMIMXCA K NPOAOJDKEHUIO HM3YyYEHHUS MATEMATHKU C
yu€ToM BbIOOpa Oyayiiei mpodeccun, obecrieunBas MPEEMCTBEHHOCTb MEXKIY
o01muM 1 npodeccuoHanbHbIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOoro kypca «['eomerpus» Ha yriayOJ€HHOM YpOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 gaca (3 gaca B Hexemo), B 11 kimacce — 102
yaca (3 yaca B HEJIeIIO).



COJAEPKXAHUE OBYYEHUA

10 KJIACC

I[IpsAMbIe ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTrpud. Touka, TmpsAMmas, IUIOCKOCT,
npocTpaHcTBO. [loHsiTHE 00 aKCMOMATUYECKOM TIOCTPOCHUU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUHU U CIICICTBUSA U3 HUX.

B3anMmHOe pacnonoxeHue IMpsMBIX B NPOCTPAHCTBE: IIEPECEKArOLIHeEcs,
napajuleJibHble W CKpelmuBaromuecss mnpsmble. [IpU3Haku CKpenyMBarOIUXCs
npsaMbIX. [lapamienbHOCTh IPSIMBIX U IJIOCKOCTEN B MIPOCTPAHCTBE: MapaJlIeIbHbIE
IIPSIMBIE B IIPOCTPAHCTBE, MAPALIEIIBHOCTD TPEX MPSIMBIX, NAPATUIETBHOCTD IIPSMON
u 1uiockoctH. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, H300pakeHue
¢uryp. OCHOBHBIE CBOMCTBa MNapaJUIEIbHOIO MNPOEKTUpOoBaHMs. W3o00paxeHue
buryp B mapajuienbHOM MPOEKIUU. YTJbl C COHANPABIECHHBIMU CTOPOHAMHU, YTOJI
MEXIy NPSAMBIMH B IIpOCTpaHcTBE. [lapaiienbHOCTh IIIOCKOCTEN: NapajuieibHbIe
IUIOCKOCTH, CBOWCTBA MapaAJUIEIIbHBIX IJTOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHBIE (GUTYPHl Ha IUIOCKOCTH: TETpajap, MapauleTenumne],
ITOCTPOECHUE CEYCHUM.

[lepneHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIECHANKYIISPHBIEC MPSIMBIC B
IIPOCTPAHCTBE, NPSMBbIE NAPAJUICIABHBIE M IEPIEHAUKYISPHBIE K IUIOCKOCTH,
MIPU3HAK NEPHEHAUKYIAPHOCTH MPSIMOM M IUIOCKOCTH, TeopemMa O MpsSMOU
NEPNEHIUKYJIAPHON IJIOCKOCTH. OpTtoroHanpHOE IIPOEKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSHUE
OT MmpsAMOM [0  IJIOCKOCTH,  MpoeKkuus  Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: NPHU3HAK  IEPIEHIUKYJSIPHOCTH  ABYX
mIockocTer. Teopema o TpEX MepHEeHIUKYIIspax.

Yrael B NPOCTPAHCTBE: yIroJl MEXAY IPSAMOU U IUIOCKOCTBIO, JIBYTPaHHBIN
yTOJI, JINHEMHBIA yrOJl IBYTPAHHOTO yria. TpEXrpaHHbIl U MHOTOI'PAHHBIE YTJIbI.
CBoliCTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX U
JIBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopemMbl KOCUHYCOB W CHUHYCOB IS
TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKHu

Bunsl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. [Ipusma: N-yronpHas
npu3Ma, npsMasi 1 HaKJIOHHasi IpU3Mbl, OOKOBasi U MOJIHAs MOBEPXHOCTb MPU3MBI.
[Tapannenenunen, MNpsAMOYTOJAbHBIA — MapajUIelenuIle]] MW  €ro  CBOMCTBA.
Kparuvailinne mnyTM Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennast Tteopema Iludaropa. Ilupamupa: n-yrompHas nHUpaMuaa,
npaBwibHast W yceu€HHass nupamuabl. CpoiictBa péOep M OOKOBBIX TI'paHel
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paBWIbHOW mnHupaMubl. IIpaBuibHbIE MHONOTpaHHUKH: NpPAaBWIbHAs NpHU3Ma U
npaBWibHAasl NUpamMuAa, NpPaBUIbHAas TPEYroibHas NUpamMuAa M MPaBUIbHBIN
TeTpadsip, Ky0. IlpencraBieHue o NPaBUIBHBIX MHOTOIPAHHHMKAX: OKTadIp,
JTOIEKa’Ap U UKOCA3P.

BblunciieHne 31€MEHTOB MHOIOTPaHHUKOB: pEOpa, [MaroHaiu, YIJIBL.
[Inomanes OOKOBOW MMOBEPXHOCTH U IIOJHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIalb OCHOBaHUN, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOW MPU3MBI.
[Inomans OOKOBOM TMOBEPXHOCTH W TMOBEPXHOCTH TMPABUIBHOM MHUpaMUJIBI,
TeopemMa O IUIoN[aAN YCEYEHHON TMPaMUIbI.

Cummerpus B MPOCTPAHCTBE. JEMEHThl CHUMMETPUM  IPABUIBHBIX
MHOTOrpaHHUKOB. CHUMMETpUSi B MPaBUIBHOM MHOIOIPAaHHHUKE: CHUMMETPHS
napajuieJieunea, CUMMETPHsS MPAaBWIbHBIX MPU3M, CUMMETpPUS MPaBUIbHOU
UpaMU/IbI.

BekTopsbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJEBOIO
BEKTOpPA, BEKTOPHl KOJUIMHEAPHBIE, COHAMNPABJIEHHbIE U MPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPBL. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIOKEHUE
U BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX BEKTOPOB, YMHO)KEHUE BEKTOpa Ha
yucino. CBOMCTBA CIIOKEHHSI BEKTOPOB. CBOMCTBAa YMHOKEHUSI BEKTOPA HA YHCIIO.
[ToHsATHE KOMIUIaHApHBIE BEKTOPHI. lIpuM3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamwienenunena. Teopema O pPa3jgoKEHHH BEKTOpa IO TPEM
HEKOMIUIaHAapHBIM ~ BekTopaM. IIpsMoyrosmpHasg  cucremMa  KOOpAHMHAaT B
npoctpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAWHATAMM BEKTOpPA H
KOOpIMHATaMU TOYEK. YTOJd Mexay BekTopamu. CKaasipHOE IPOU3BENCHUE
BEKTOPOB.

11 KJIACC

TeJsia BpameHus

[ToHsTHS: IWIMHAPHYECKAs IOBEPXHOCTh, KOHHYECKas IOBEPXHOCTD,
chepuyeckas TMOBEPXHOCTh, OOpa3yolue TMOBEepXHOCTEeH. Tema BpalmieHus:
IWIMHIP, KOHYC, yCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmoiiokeHue
chepsl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3oOpaxkenue Ten
BpallleHUs Ha IUTOCKOCTH. Pa3BépTka muuHApa u KoHyca. CummeTpus cdepbl u
mapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSMOYTOJIEHOTO Tapajuiesienumnena 1 cieactsus u3 He€. OO0bEM TpsIMol
HAKJIOHHOHM TPH3MBI, WIHHJPA, MUPaAMHUIbI U KoHyca. O0BEM mapa M I1apoBOro
CerMEHTA.



KomOunanuu Ten BpamieHus U MHororpaHHukoB. [Ipu3ma, BoucaHHas B
UWJIUHIp, ONHCaHHas oOkoJio uuiauHapa. lIlepeceuenue cdepsl u 1mapa ¢
iockocThio. Kacanue mapa u cdepbl 1miockoctbio. [loHATHE MHOTrOrpaHHHKA,
OMKMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WU TEIO
BpalICHUS.

[Tnomanas MOBEPXHOCTH LWJIMHJIpA, KOHYcCa, Mionaas chepbl u e€ vactei.
[Tonobue B mnpoctpancTBe. OTHOIIEHWEe OOBEMOB, ILIONMIAACH IMOBEPXHOCTEH
nonoousix Quryp. IlpeobpazoBanue momoOus, romorteTusi. Pemienue 3amay Ha
IUIOCKOCTH C UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoenne ceueHnii MHOTOTPAHHUKOB U TEJT BPAllCHHS: CEYEHUS HWJIMHAPA
(mapannenbHO Y MEPHEHANKYISIPHO OCH), CEUYeHHUsI KOHyca (mapajuieibHbIe
OCHOBAHHUIO M MPOXOSILIME YEPE3 BEPIINHY), CEUEHUS IIapa, METOAbI MOCTPOECHUS
CEYEHMU: METOJ CJIEAO0B, METOJ BHYTPEHHEIO NMPOECKTUPOBAHUS, METOJ IIEPEHOCA
CEKYIIEHN TIOCKOCTH.

BekTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omnepauuu HaJl BeKTopamu. BektopHoe
YMHOKEHUE BEKTOpOB. (CBOWCTBA BEKTOPHOrO yMHOXeHUs. [IpsiMoyrosibHas
cuctemMa KoopauHat B npoctpaHcTBe. Koopanuatel BekTopa. Pasznoxenue Bekropa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOA MpPHU PEIICHUH TeOMETPUUYECKUX
3aj7ad4.

JABUKEeHHSI B IPOCTPAHCTBE

JBmxenus npoctpancTBa. OToOpakenus. [[BmkeHUs M paBEHCTBO (Uryp.
OOuue cBolcTBa JBWKEHUH. Buasl JBMWXKEHUN: TapauieNbHBIA IEepPEeHoC,
LEHTpalbHasl CHMMETPHS, 3€pKAJIbHAs CUMMETPHUS, MOBOPOT BOKPYT MPSMOM.
[TpeoOpazoBanus nmogodus. [Ipsmas u cepa Diinepa.



INIJTAHUPYEMBIE PE3YJIBTATHBI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJAYBJEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpaxaanckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTH I'PAXKIAHCKON MO3ULIMKM 00YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUHCKOro  oO0lIecTBa,  MPEJACTABJICHUE O
MaTEMaTUYECKUX OCHOBAxX (PYHKIIMOHHPOBAHUSA PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLeyp TpaXKIaHCKOro oOmiecTBa (BBIOOPHI, ONPOCHI W JPYroe), yMeHue
B3aMMOJEHUCTBOBATh C COLUMAIBHBIMA HMHCTUTYTAMHA B COOTBETCTBHH C UX
GYHKIUSMY U HA3HAYCHHUEM;

2) naTpuoTH4YecKoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTh POCCHUHCKOM T'PakKTaHCKOM HIACHTUYHOCTH, YBOXKCHHUS K
MPOIUIOMY M HACTOSIIEMY POCCHMCKOM MAaT€MaTHKH, LEHHOCTHOE OTHOLICHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTHX JOCTIDKEHMM B JPYrMX HayKax, TEXHOJIOTHSX, cdepax
3KOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCHUUCKOTOo Hapopaa, ChOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUSA, dTUYECKOrO IMOBEICHHS, CBA3AHHOIO C NMPAKTHYECKUM
IIPUMEHEHUEM JOCTMIKCHUM HAYKH W JICSITEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JUYHOT'O BKJIa/Ia B IOCTPOCHHUE YCTOWMUHUBOTO OYAYIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs O3CTETHUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, 00BEKTOB, 3aja4, PEHICHHUH, pacCyKIeHH, BOCIPUUMUYHUBOCTh
K MaTeéMaTUYE€CKHUM aCIIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnMTaHHE:

c(OPMHPOBAHHOCTh yYMEHUS TMPUMEHATh MaTeMaTHYeCKUEe 3HAaHUA B
UHTEpecax 3I0pOBOr0 U 0€30M1acHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITHI U
OTJIbIXa, peryisipHas (pU3MvecKass aKTUBHOCTH), (PU3HMUECKOE COBEPIICHCTBOBAHUE
P 3aHATUSX CIIOPTUBHO-03/I0POBUTEIBHOM JE€SITENBLHOCTBIO;

6) TpynoBoe BocniMTaHue:

TOTOBHOCTh K TpPYyIdy, OCO3HaHWE IICHHOCTU TPYAOIIOOUs, HHTEpeC K
paziuuHbiM  cpepam  MPOdECCHOHAIIBHOM — JIESITEIbHOCTH,  CBSI3aHHBIM ~ C
MaTEeMaTUKOW U €€ NPWIOKEHUSIMU, YMEHHUE COBEpUIaTh OCO3HAHHBIM BHIOOD
Oynymei mnpodeccur U peannu30BBIBATH COOCTBEHHBIC JKU3HEHHBIC ILIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYEeCKOMY  OOpa3OBaHUI0 W
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caM000pa30BaHUI0 HA TMPOTSDKCHWHM BCEW JKW3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 33/1a4 MATEMATUYECKON HAINPaBIECHHOCTH;

7) 3K0JI0THYeCKOe BOCITUTAHME:

c(OpPMHPOBAHHOCTh  DKOJOTUYECKOW KYJIbTYpPhl, TIOHUMAaHUE BIUSHHUS
COLMAIIBHO-3KOHOMHYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOAHOM U COLMAIBHOU
cpenbl, OCO3HaHUE II100AIBHOTO XapaKTepa YKOJIOTHYECKUX Mpo0JieM, OpUeHTAIUs
HA TPUMEHEHHE MaTEeMaTHYEeCKWX 3HAaHWN MJid pelieHus 3agad B 00JacTu
OKpYyXarollel cpeapl, IJIAaHUPOBAHME IOCTYNKOB M OIEHKH HUX BO3MOXKHBIX
MIOCJICICTBUH JIJISI OKPY KAIOIIEH CPEbI;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAyKH W  OOIISCTBEHHOM  MPAKTUKH, TOHHMMaHUE
MaTEMaTUYECKON HayKh Kak cgepbl 4YeIOBEUYECKOW MESITENIbHOCTH, ATamoB €&
pa3BUTUS M 3HAYMMOCTH JJIsi PAa3BUTHS LMBWIM3ALHUH, OBJIAJCHUE S3BIKOM
MAaTEMAaTHKH W MaTEMaTUYECKOW KYJIbTYPOM KakK CpEICTBOM IIO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBJISAITH TMPOEKTHYIO M MCCIEA0BATENBCKYIO JESITEIbHOCTD
WHIVMBUIYaJbHO U B TPYyMIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Io3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA

basoBble JJornyeckue 1efcTBus:

BBIABJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIC IMPU3HAKK MATEMaTHUYECKHUX
OOBEKTOB, TOHSTHH, OTHOLIEHUW MEXAY TMOHATHUSIMH, (QOPMYIHPOBATH
OTIpe/IeNICHHs] TIOHATUM, YCTAHABJIMBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(ukaiumy,
OCHOBaHUS 1711 0000LICHUS ¥ CPaBHEHUSI, KPUTEPUH IIPOBOJMUMOTO aHAIH3a,;

BOCIPUHMMATh,  (OpPMYIUpPOBaTH U  NPeoOpPa3oBBIBATH  CYXKICHHUSA:
YTBEPAUTEIbHBIE U OTPUIIATENIbHBIC, EIMHUYHBIEC, YACTHBIE U 00IIIHE, YCIOBHBIE,

BBIABJISITH MATEMATUYECKNE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAONIOACHUSIX W YTBEPKIACHUSX, TpPEIIaratb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JeJaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
VHJYKTUBHBIX YMO3aKJIIOUECHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;

IIPOBOAUTH CAMOCTOATENBHO AOKA3aTENbCTBA MATEMATUYECKUX YTBEPKICHUI
(mpsiMbI€ ¥ OT MPOTHUBHOTO), BEICTPAUBATh apryMEHTAIIUIO, IPUBOJUTH TPUMEPHI U
KOHTPHPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOJIBI;

BbIOMpaTh crmoco0 pereHuss y4eOHOW 3aaaud  (CpaBHUBATH HECKOJIBKO
BapHMAHTOB  pEUICHHs, BbIOMpaTh HauOoJee MOAXONAUMH ¢  y4eToM
CaMOCTOSITEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3zoBble ucciaegoBare/ibCKue 1eiiCTBUA:

UCIIOJIb30BaTh BOIIPOCHI KaK WCCIICIOBATEIBCKUNA HWHCTPYMEHT ITO3HAHMUS,
dbopMynupoBaTh  BONPOCH,,  (QUKCHUpYIOIIME  MPOTHUBOpPEYUE,  MpodIeMy,
yCTaHABJIMBATh UCKOMOE M JaHHOe, (OpMHUPOBATH THUIOTE3y, apryMEHTHPOBATH
CBOIO TIO3UIINIO, MHCHHE,

IIPOBOJUTH CAMOCTOSATEIILHO CIUIAHUPOBAHHBIN AYKCIICPUMEHT, UCCICIOBAHUE
[0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTu4ecKoro o0beKTa, sIBICHHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOSTEILHO (HOPMYIHPOBATH OOOOINEHUS M BBIBOJABI 110 PE3yIbTaTaMm
MPOBENEHHOTO  HAOJIIONCHMS, HWCCJICIOBAaHMS, OIICHWBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

IPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE IMPOIEcCa, a TaKKe BBIIBUTATh
MPEOIOKEHHUS O €TO Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ ungopmaunmeii:

BBIBJIATH ACPUIIMTHE MHPOpPMAIIUU, TaHHBIX, HEOOXOAUMBIX JJIS OTBETa Ha
BONIPOC U JJIsI pEIICHUS 3a]1a4H;

BBIOMpATh WHMOPMAITUIO U3 UCTOYHUKOB PA3THYHBIX TUIIOB, aHAIH3UPOBATH,
CHUCTEMATU3UPOBaTh M HMHTEPIPETUPOBATh HWH(OPMAIIUIO PA3NTHYHBIX BUIOB U
dbopm npencTaBiIeHuUs;

CTPYKTYPUPOBAaTh HH(POPMAIINIO, TPEJCTABIATh €€ B Pa3IMYHbIX (PopMax,
WJUTIOCTPUPOBATH Tpaduuecku;

OILICHUBATh HaJEKHOCTD uH(opMauu o CaMOCTOSATEIILHO
c(hOpMYITUPOBAHHBIM KPUTCPHUSIM.

KoMMyHUKATHBHBIE YHHBEPCAJIbHbIE yUeOHbIe 1eiCTBUS

OOmenne:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHSIMU U
LEeIsIMA  OONIEHUS, SICHO, TOYHO, T'PAaMOTHO BBIPaXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M THCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJAYy PEIICHUsS 3ajauH,
KOMMEHTHUPOBATh MOJTYyUYCHHBIA Pe3yJIbTaT;

B X0JIe OOCYXXJICHHS 3ajJlaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIaeMOH TEMBI,
npoOJieMbl, peIIaeMOil 3aJauu, BBICKA3bIBATh WJICH, HAIEJICHHbICE HA TIOHCK
pelleHus, COIMOCTaBJISITh CBOM CYXICHUS C CYXICHUSIMHU APYTUX YYaCTHUKOB
nyasora, oOHapy)XMBaTh Pa3judyue M CXOJICTBO MO3UIIUM, B KOPPEKTHOH (opme
dbopMyIHpPOBaTh pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEJCTABIATh PE3yJbTaThl PEIICHUS 3a/Ja4M, SKCIIEPUMEHTA, HUCCIICIOBAHUSI,
MPOEKTa, CAMOCTOSITEILHO BBIOMpPATH (OpMAT BBICTYIUICHUS C Y4E€TOM 3ajad
MPE3CHTAIIMU U OCOOCHHOCTEN ayIUTOPHHU.



PeryisiTuBHbIC YHUBePCAJbHbIC YUeOHbIE 1eiiCTBUA

Camoopranm3anus:

COCTaBJIAThH IIJIaH, AJITCOPUTM PEILICHUs 3aa4d, BEIOMPATh CIIOCOO PEUICHUs C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTUPOBATH BAPUAHTHI PEIICHUMN ¢ YUETOM HOBOU MH(OPMALIUH.

CaMOKOHTPOJIb, 3MOLMOHAIbHbII HHTEJJIEKT:

BJaJeTh  HABbIKAMHU  TO3HABAaTEIbHOM  peduiekCuu Kak  OCO3HaHHUS
COBEpIIAEMBIX ACHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIIAJETh
crocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI MpolLiecca MU pe3yjbTaTa pelieHUs
MaTEeMaTHUYCCKOM 3a7JauH;

NpEeABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTh IPHU PEIICHUU 3a7a4H,
BHOCHUTH KOPPEKTHBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JIAHHBIX,
HaAWJICHHBIX OIMMOOK, BHISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa LEIN U YCIOBUSAM, OOBSCHATH MIPUYMHBI
JOCTHXKEHUS WA HEJIOCTHXKEHUS pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eSITEJILHOCTD:

MOHUMATh U HCMOJb30BaTh MPEUMYIECTBA KOMAHIHOW U WHJUBUAYAIHHOM
paboThl mNpu pelieHuH Y4eOHBIX 3aJay, M[PUHUMATh 1Eelb COBMECTHOU
JeSTENbHOCTH, TUIAHUPOBATH OPraHU3alMI0 COBMECTHOM pPabOThI, pacrpeneisiTh
BUIBI PabOT, JOrOBapuBaTbcs, OOCYXIAaTh IMPOLECC W pe3yabTaT paboTHI,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPyNNOBBIX (popMax paboThl (00CykIeHHs, OOMEH MHEHUH,
«MO3TOBbI€ IITYPMbI» M HWHBIE), BBINOJHATH CBOIO 4YacTh palbOThl U
KOOPJMHUPOBATh CBOM JACHCTBHS C JIPYTMMH YJE€HAMH KOMAaH/bl, OLEHHBATh
KauecTBO CBOETO BKJaJa B OOIIMIA MPOMYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICUCTBHSI.

INPEAMETHBIE PE3YJIbTATbBI

K xonmy 10 kiacca oOyJaromuiicss HAyIUTCS:

e CBOOOJIHO OINEpPUPOBaTh OCHOBHBIMU TMOHSTUSMHU CTEPEOMETPUU TIPHU
pelIeHUH 3a7a4 U MPOBEJACHUN MaTEeMaTHUYECKUX PACCYKICHUM;

e TMPUMEHSTH AKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX IPU PEIICHUU
FeOMETPUYECKUX 3a/1ad;

e KJIAacCU(PUIIMPOBATH B3aMMHOE PACIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;
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CBOOOMHO OMNEpPUpPOBaTh TMOHATUSMH, CBSI3aHHBIMM C yIJIaMH B
INPOCTPAHCTBE: MEXAY MPSAMBIMH B TPOCTPAHCTBE, MEXKAY MPSIMOU U
IUIOCKOCTHIO;

CBOOO/IHO OIEPUPOBATH MOHATUSAMU, CBI3aHHBIMU C MHOTOTpaHHUKAMU;
cBOOOJIHO pAacro3HaBaTh OCHOBHBIE BHUABI MHOTOTPAaHHHUKOB (TpHU3Ma,
NUpaMHUaa, MPSMOYTOJIbHBIN Napajlienenunen, Kyo);

KJaccu(UIMPOBAaTh ~ MHOTOIPAHHMKH,  BBIOMpass  OCHOBaHHUS ISt
KJ1acCcu(UKaIy;

CBOOOJIHO  ONEpUPOBaTh  MOHSATUSIMH, CBS3aHHBIMH C  CEUCHHEM
MHOI'OI'PaHHUKOB IIOCKOCTBIO;

BBITIOJIHATH napajjienbHoe, LHEHTPATbHOE U OpPTOTrOHAIBHOE
NPOEKTUpOBaHUE (UTYp Ha TJIOCKOCTH, BBIMIOJIHATh W300pakeHust Guryp
Ha IJIOCKOCTH;

CTPOUTHh CEYEHUS] MHOTOTPAHHHMKOB Pa3IMYHBIMU METOJAMH, BBITIOIHATH
(BBIHOCHBI€) TJIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIISITh  IUIOIIAAM  TOBEPXHOCTEM  MHOTIOIpaHHUKOB  (TMpu3Ma,
nupamMujia), F€OMETPUUECKUX TE C IpUMEHEeHHEM (hOopMYII;

CBOOOJIHO ONEpPUPOBATH MOHATUSAMU: CUMMETPHUS B MIPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CUMMETPHUH, IEHTP, OCb U IUIOCKOCTh CUMMETPHUH
burypsr;

CBOOOJIHO ONEpPUPOBATH MOHITUSIMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJMHATaM B NPOCTPAHCTBE;

BBITIOJTHATHICHCTBUSTHAIBEKTOPAMH;

pemath 3aJadyd Ha JI0Ka3aTeIbCTBO MAaTeMAaTUYECKUX OTHOIICHUH W
HaXOXKJIEHUE TEOMETPUUYECKUX BEIUYMH, MPUMEHSS U3BECTHBIE METObI
NpU pEUICHNH MaTEMaTHUECKUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOHOCTH;

OPUMEHATh TNPOCTEHIIME TMPOrpaMMHBIE CpPEACTBA U 3JIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUIECKHUX 3a]1aY;
U3BJIEKaTh, MPEOOPa30OBbIBATh U HMHTEPIPETUPOBATH HHPOPMALUIO O
POCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYI0 Ha
yepTexax U pUCYHKaXx;

OPUMEHATh TOJYYCHHbIE 3HAaHWS Ha TMPaKTUKE: CpaBHUBATh U
aHATM3UPOBATh PEATbHBIC CUTYAIlUU, MPUMEHATh U3YUYECHHBIC MOHSATHS B
npolecce IMOMCKa  peHIeHUus MaTeMaTH4YecKu Cc()opMyIHpOBaHHOM
npoOJieMbl, MOJEIUPOBATh peajbHbIE CUTyallMd Ha SI3bIKE TE€OMETPHH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJEIH C UCIOJb30BAaHUEM T'€OMETPUUECKUX
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NOHATUN M TeopeM, ammapaTa aiareOpbl, pelaTh MPaKTUYECKUE 3aJadH,
CBSA3aHHBIE C HAXOXKJEHUEM F€OMETPUYECKUX BEIUYHH;

UMETh MNpPEACTaBIEHUs 00 OCHOBHBIX 3Tallax pa3BUTHUS I€OMETPUHM Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K xonny 11 kiacca o0yyaromuics HayquTcst:

CBOOOJHO OINEPUPOBATH IOHATHUAMM, CBSI3aHHBIMU C IWJIMHJPUYECKOM,
KOHMYECKOH U CepuyecKoll MOBEPXHOCTSIMH, OOBACHATH CIIOCOOBI
HOJTyYEHUS;

OIEpUpPOBaTh MOHATHUIMH, CBSI3aHHBIMU C TEIAMH BPAILEHUS: HUINHAPOM,
KOHYCOM, c(hepoit u mapom;

pacno3HaBaTh Tena BpamieHus (UWIMHAP, KOHYc, cdepa W map) u
OO0BSCHATH CIIOCOOBI TTOJTYUYESHHSI TeJl BpAIICHUS;

KJIACCU(PHUIMPOBATh B3aUMHOE PAcIo0oKeHUE CPepbl U MIIOCKOCTH;
BBIYMCIISATh BEJIIMYMHBI 3JIEMEHTOB MHOIOTPAHHUKOB W TEJ BpallleHMUS,
00BEMBI U MUIOMIAM MOBEPXHOCTEH MHOTIOIPAHHMKOB M TEJl BpallleHUs,
reOMETPUYECKUX TEN C IPUMEHEHUEM (popmyi;

CBOOO/HO OINEPUPOBATh MOHATUSMHM, CBA3AHHBIMU C KOMOWHAIUSIMU TeIl
BpalleHUs] 1 MHOTOTPAaHHUKOB: MHOTI'OTPaHHUK, BIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOI'PAHHUK WIIA TEJO
BpalllCHUs;

BBIUUCIISITH COOTHOIICHHSI MEXTY TUIOIIAIIMU MTOBEPXHOCTEN U 00bEMaMu
MO O0HBIX TEIT;

U300pakaTh H3ydyaemble (QUIYpBI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepPTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUTyp: BHUJ CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BPALICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATh U MNpPeoOpa3oBbIBATH HH(POPMALMIO O
NPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYI0 Ha
4epTeKax U pUCYHKaX;

CcBOOO/IHO OIEPUPOBATh MOHATHEM BEKTOP B IPOCTPAHCTBE;
BBINIOJIHATHOIIEPALMMHAABEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBON CUCTEME KOOP/IUHAT;
pelaTh TeOMETPUUYECKUE 3a/1a4d Ha BBIUHUCICHHUE YTJIOB MEXIY MPSMbIMU
U IUIOCKOCTSIMM, BBIYHCIIEHHE PACCTOSHUH OT TOYKH JO IJIOCKOCTH, B
L[EJIOM, HAa IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METO/A IIPU PELICHNH;
CBOOOJHO ONEPUPOBATh MOHATHUSMHU, CBS3aHHBIMH C JIBUKEHHUEM B
HPOCTPAHCTBE, 3HATh CBOWCTBA JABUKECHUI;

BBIMOJHATh M300pPaKEHUST MHOTOTPAHHMKOB M TEJI BpALEHUS IIpU
[IApAJUIEIBHOM — MEPEHOCE, LEHTPAIBHOW CHUMMETPUH, 3€pKaJIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSAMOi1, MpeoOpa3oBaHUs OJ00MS;
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CTPOUTH CEYCHUSI MHOTOTPAHHHMKOB W TE€J BPAILCHUS: CEUCHUS LIWJIUHAPA
(mapannenabHO U MEPHEHAUKYISIPHO OCH), CEUCHHS KOHYca (MapajuiebHbIe
OCHOBAHMIO U MPOXOJIAIIME YePEe3 BEPILINHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METO/bl TOCTPOCHHSI CEUEHHI: METOH CJIEAOB, METO]
BHYTPEHHET0 MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEeH MIOCKOCTH;
JTIOKa3bIBATbI€OMETPUUECKUCYTBEPIKACHUS;

NPUMEHATh TFeoOMeTpuyeckre (akThbl JJIsl PEIICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANOJIaralllnX HECKOJIbKO IIaroB pEIIeHUs, €CIH YCIOBUS
IIPUMEHEHMS 3a/1aHbl B IBHOW 1 HEIBHOH (hopme;

pemiaTh 3ajlaud Ha JIOKa3aTebCTBO MAaTEMAaTHMYECKUX OTHOLICHUM W
HAXO0XKJICHUE TEOMETPUUECKUX BEITUYUH;

MPUMEHATh MPOrPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHbBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHSTh  TOJIY4YEHHbIE  3HAHWUS HAa  MPAKTUKE:  CPaBHUBATH,
aHAJIM3UPOBATH U OLICHUBATh PeAJIbHbIC CUTYAIlUU, IPUMEHSATh U3YUYCHHbIC
MOHATHSA, TEOPEMbI, CBOWCTBA B IMPOLECCE IOUCKA  PEIICHUs
MaTeMaTU4ecKd  C(HOPMYJIUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peaibHbIE CUTYallMM Ha SI3bIKE T'€OMETPHUH, HCCIEI0BATh MOCTPOCHHBIC
MOJICIM C UCIIOJIB30BAaHUEM TE€OMETPUUECKUX TOHITUH U TEOpeM,
anmapaTta anreOpbl, pemaTh MNPaKTUYECKHE 3aJlaud, CBS3aHHBIE C
HAXO0XKJICHUEM T€OMETPUUECKUX BEITUYNH;

UMETh TIPEACTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPHH Kak
COCTaBHOM yacTu (PyH/1aMeHTa Pa3BUTHUS TEXHOJIOTUH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NMPorpamMmslI

KoauuecTBo yacoB

Bcero

KonTpoan
HbIe
padoThI

HpakTn
YyecKue
padoThbI

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

BBenenue B
CTEPEOMETPUIO

23

https://urok.1c.ru/share/ta
sk/a79756869a20e9e799c
¢54189d85ch6c/

B3aumuoe
PACIIOIOKEHUE MIPSAMBIX
B MPOCTPAHCTBE

[TapannenpHOCTH
NPSIMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

https://urok.1c.ru/share/ta
sk/8329dcd5330fdeafd27
700a80913ce3b/

[lepieHAMKYIAPHOCTD
IPSIMBIX U IUIOCKOCTEMN
B IIPOCTPAHCTBE

25

Vriue u PaCCTOSAHUA

16

MHororpasHuku

Bexrops! B
IIPOCTPAHCTBE

12

[ToBTOpEHHUE,
0000111IeHNE U
CHCTEMaTH3aIUS
3HAHUM

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOT'PAMME

102
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11 KJIACC

Ne KoaundecTBouacoB DJIeKTPOHHBIE
11/- HaumeHoBaHue pa3ieioB U Konrpoas | Ipakrun | (undposbie)
- T€M NPOrpamMmsl Bcero = Hble yecKkue o0pa3oBaTe/bHbIE
padoThI padoTbl | Pecypchbl
1 AHanuTuyeckasreoMeTpus 15 1
5 [ToBTOpEHME, 0606H16HI:I€ u 15 1
CUCTEMaTH3aIHs 3HaHUH
3 OO0BEMMHOTOrpaHHUKA 17 1
4 TenaBpareHus 24
5 [Inomaay noBEpXHOCTH U 9 1
00BEMBI KPYTJIBIX TEJ
6 JBrokeHus 5 1
7 [ToBTOpEHME, 0606H16HI:I€ u 17 9
CUCTEMaTH3aIHs 3HaHUI
OBUIEE KOJIMYECTBO YACOB 102 8 0
10 [TIPOT'PAMME
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ITOYPOYHOE INIAHUPOBAHUE
10 KVIACC

Ne
n/n

Temaypoxka

KoaunuyecrBouacos

Bcero

KonTpoasn
Hble
padoTsbI

IIpakTn
YyecKue
padoThbI

DJIEeKTPOHHbBIE
nugposbie
o0pa3oBaTeJib
HbI€ pecypchl

OcHOBHBIE MpaBUIa
N300pa’keHusl Ha pUCYHKE
TUIOCKOCTH, MapalieTbHBIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[lonsTus crepeomerpun:
TOYKa, MpsiMasi, INIOCKOCTb,
npocTpaHcTBO. OCHOBHBIE
TpaBujIa U300paKCHHS Ha
PHUCYHKE TIIOCKOCTH,
napajuIeIbHBIX MPSMBIX
(OTpe3KoB), cepenuHbl OTPE3Ka

[Tonsarus: nepecekaromuecs
IJIOCKOCTH, NEPECEKAIOIIUECS
npsiMast ¥ TIIOCKOCTh;
MOJIYITPOCTPAHCTBO

[TousTHs: mepecekaromuecs
IUIOCKOCTH, NT€PECEKarolecs
npsiMasi ¥ IJIOCKOCTb;
MIOJIYTIPOCTPAHCTBO

MHOrorpaHHuKH,
n300pakeHue MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIMUX 00HEKTOB

MHOrorpaHHuKH,
n300pakeHue MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (pUTyYD,
HECYIIECTBYIOIMUX 00HEKTOB

AXCUOMEI CTCPCOMCTPUHN U
IEPBLBIC CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPHH U
IIEPBBIE CIIEICTBUS U3 HUX

AXCUOMEI CTCPCOMCTPUHN U
IEPBLIC CIICACTBUA U3 HUX.
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CriocoObl 3a1aHUs IPSIMBIX U
TUIOCKOCTEH B MMPOCTPAHCTBE.
O003Ha4YEHUSATIPSAMBIX U
IUIOCKOCTEHN

10

N300paxenue ceueHuit
NUpaMU/Ibl, KyOa U IPU3MBI,
KOTOpBIE MPOXOISAT Yepe3 ux
pébpa.
N300pakeHuenepeceyeHHus 0N
Y4EHHBIXIUIOCKOCTEH.
PackpammBaHHenoCTpOEHHBIXC
€UeHUHPa3HBIMHUIIBETAMHU

11

N3o6pakenune ceueHmit
MUpaMUJIbI, KyOa U IPU3MBI,
KOTOpBIE MPOXOSAT Yepe3 ux
pébpa.
N3006paxeHunenepecedeHusnon
YYEHHBIXIUIOCKOCTEH.
PackpammBaHHenoCTpOSHHBIXC
e4eHUIpa3HPIMULIBETAMHU

12

N3o6pakeHune ceueHmit
MUPAMU/JIbI, Ky0a U IPU3MBIL,
KOTOpBIE NMPOXOISAT Yepe3 ux
pEodpa.
N300paxeHnenepecedeHusnon
YYEHHBIXIUIOCKOCTEM.
PackpammBaHrenocTpoeHHBIXC
equHﬁpa3HBIMHHBeTaMI/I

13

N3o0pakeHune ceueHmit
MMpaMuUIbl, Ky0a U IPU3MBEI,
KOTOpBIE TPOXOIST Yepe3 Ux
pEodpa.
N300paxeHnenepecedeHusnon
YYEHHBIXTUIOCKOCTEH.
PackpammBannenocTpoeHHbBIXC
€4eHUIPa3HBIMUI[BETAMU

14

Mertoa cries10B IS TOCTPOSHUS
CEeUeHUI

15

Meron cie0B 11 IOCTPOSHUS
ceuyeHuid. CBoiicTBa
[IEPECEYCHUN NPSIMBIX U
IUIOCKOCTEN
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16

Meron cie0B 11 IOCTPOSHUS
ceuyeHuid. CBoiicTBa
[IEPECEYCHUN NPSIMBIX U
IUIOCKOCTEN

17

[TocTpoeHue ceuenuii B
nupamuse, Kyoe 1o Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX Y€pTEXeH U 3anKch
II1ar0B MOCTPOCHHUS

18

[TocTpoeHue ceuenuii B
nupamujie, Kyoe rno Tpém
Touykam Ha péopax. Co3nanue
BBIHOCHBIX YE€PTEKEH 1 3aIHCh
I1arOB MOCTPOSHHUS

19

[TocTtpoeHue ceuenuii B
nupamuie, Kyoe mo Tpém
To4kaM Ha p&opax. Coznmanue
BBIHOCHBIX ‘-IGpTG)KGfI " 3aI1UCh
1aroB TIOCTPOSHUS

20

[TocTtpoenue ceuenuii B
nupamujie, Kyoe o Tpém
ToukaM Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEN U 3aIIUCh
1aroB MOCTPOCHUS

21

[ToBTOpEHME TITAHUMETPHH:
Teopema o
MMPOMOPHHUOHAJIBHBIX OTPC3KaXxX.
ITonoGueTpeyroinbHUKOB

22

[ToBTOpEHME TITAHUMETPHH:
Teopema Menenas. Pacuersl B
CCUCHUAX HA BBIHOCHBIX
YyepTexKax.
HcTopusipa3BUTHAIUIaHUMETPH
U ¥ CTEPEOMETPUU

23

Konrpomnsnas padota
"AKCHOMBI CTEPEOMETPHUH.
Ceuenus"

24

B3anmHoe pacrnonoxenue
MPSIMBIX B POCTPAHCTBE.
CkpemuBarouecs npsiMble.
[Tpu3HaKK CKpEIIMBAIOIINXCS
NPSAMBIX.
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[TapamtenpHbIETIPSIMBIC B
IIPOCTPAHCTBE

25

Teopema o CylieCTBOBaHUU U
€JIMHCTBEHHOCTH MPSIMOU
MapajyieIbHON JaHHOU
IIPSAIMOM, IIPOXOIALLEH Yepes
TOYKY MPOCTPAHCTBA U HE
JIe)Kalle Ha JaHHOUW MPSIMOM.
Jlemma o
nepeceyeHuUnapalIeIbHBIXIIP
SIMBIXIIZIOCKOCTBIO

26

[TapannenbHOCTB Tpex
npsMbIX. Teopema o TpéEx
HapaijIesIbHbIX IPSIMBbIX.
Teopema o
CKPEIIMBAIOIIUXCANPAMBIX

27

[TapannensHoe
npoextupoBaHue. OCHOBHbBIE
CBOMCTBA MapajuleIbHOIO
MPOEKTUPOBAHHUS.
N3o6pakeHnepasHbIXPUryp B
NapajuIeIbHONIPOEKIIUU

28

IlenTpanbHas IpoeKLus. YTou
C COHAIIPABJICHHBIMU
CTOPOHAMH.
YroaMexaynpsMbIMu

29

3ajayn Ha I0Ka3aTeIbCTBO U
HCCIEI0BaHNE, CBI3aHHBIE C
PacIoJioKEHUEM TPSIMBIX B
MIPOCTPAHCTBE

08.113

IlonsTHsA: MapauIeIbHOCTD
IIPSIMON U TUIOCKOCTH B
npoctpaHcTse. [Ipu3Hak
MapajuIeIbHOCTHU IPSIMOU U
IIJIOCKOCTH.
CpolicTBanapauIeIbHOCTUIIPS
MOH U IUNIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIYUCJICHUC U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajIeIbHOCTBIO MPSIMBIX U
IJIOCKOCTEMN B MPOCTPAHCTBE
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32

[TocTpoenue ceuenus,
IIPOXO/SLIETO Yepe3 JAHHYIO
IIPSIMYIO Ha YEPTEXKE U
MapajiyIeIbHOTO IPYron
npsiMol. Pacu€éToTHomeHui

33

[lapautenpHas npoekuus,
NPUMEHEHHE ISl TOCTPOCHHUS
cedyeHuit Kkyda u
napasuiesienunesa.
CaoiicTBanapaiuienenumneaa u
MIPU3MBI

34

[TapannenbHble MIOCKOCTH.
[Ipu3Haky napayienbHOCTH
JIBYX TUIOCKOCTEMH

35

Teopema 0 napanienbHOCTH U
€UHCTBEHHOCTH TUIOCKOCTH,
MPOXOJISIIEH Yepe3 TOUKY, HE
MPUHAJICKALLYIO TAHHOMN
IJIOCKOCTH U CJIEACTBUS U3 HEE

36

CaoiicTBa mapauiebHbIX
IUIOCKOCTEH: O
MapaiebHOCTH MPSIMBIX
MepeceyeHus Mpy nepeceueHun
JIBYX MapajuieIbHbIX
IJIOCKOCTEH TpeThen

37

CaolicTBa napamieabHbIX
TUIOCKOCTEH: 00 OTpe3Kax
MapalIeNIbHBIX NPSIMBIX,
3aKITIOYEHHBIX MEKIY
napaijiesIbHbIMU MJIOCKOCTSAMU;
0 IIepEeCeUCHUN IPSIMOI C
IBYMsI NTapaljIeIbHBIMU
IUIOCKOCTSMU

38

[loBTOpEHME: TEOpEMaA
[Mudaropa Ha IOCKOCTH

39

IloBTOpEHue:
TPUTOHOMETPHUANIPAMOYTOJIEHO
rOTpEyroJIbHUKA

40

CaoiicTBa Kyba 1
IPSMOYTOJIBHOTO
napaJuiesenunea

41

Brramcnenne JJINH OTPE3KOB B

20




KyOe U IpsIMOYT'OJIbHOM
napasuiesienumne/e

42

[lepneHauKyAsIpHOCTD MPAMOU
U mockocTH. [Ipusnak
MEePIEHIUKYIIPHOCTH TIPSIMOM
Y TJIOCKOCTH

08.124

[lepnenauKyIsIpHOCTD MPSAMOU
U mockocTH. [Ipusnak
MEePIEHIUKYIISIPHOCTH TIPSIMOM
Y TJIOCKOCTH

44

Teopema o cylIecTBOBaHUH U
€IMHCTBEHHOCTH MPSIMOH,
MIPOXOAALIEH Yepe3 TOUKY
MPOCTPAHCTBA U
MEePHEHIUKYIISIPHOHN K
IUIOCKOCTH

45

Ilimockoctu u
MEPIECHIUKYIIPHBIE UM
MpsIMbIE B MHOTOI'PAHHHUKAX

46

IImockoct n
MEPIEHINKYIAPHBIE UM
HpSIMBIG B MHOFOFpaHHI/IKaX

47

[lepnenauKyIsip U HAKJIOHHAS.
[TocTpoenue nepneHauKymsipa
M3 TOYKHU Ha IMPSAMYIO

48

IleprieHauKyIsp M HAKJIOHHAS.
IlocTpoenune nepneHauKyIspa
13 TOYKH Ha IPSIMYIO

49

Teopema o Tpéx
NEepHEeHIUKYIIApax (mpsmas u
oOpatHasi)

50

Teopema o Tpéx
NepHeHIuKyspax (mpsmas u
oOpatHasi)

o1

YroaMexaycKpeBarIuMUcC
SITIPSIMBIMH

52

Ilouck nepneHuKyIspHBIX
HpHMBIX C ITIOMOIIIBIO
MepHEHIUKYISIPHBIX
IUIOCKOCTEH

53

OpToroHanbHOEPOEKTUPOBAH
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nuc

54

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIIBHOMN
MUPaMU/IBI C TOMOILBIO
OpPTOTOHAJILHOU MPOEKIINH

55

[TocTpoenue ceuenmii kyoa,
MPU3MBI, IPABUIIBHOMN
MUPaMU/IBI C TOMOILBIO
OpPTOTOHAJILHOM MPOEKIINH

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO TIOCKOCTH.
[TnockocTrcCUMMETpHiA B
MHOTOT'paHHUKAX

57

[IpuzHax
MEPIEHINKYJIIPHOCTH IPSIMOU
U TUIOCKOCTH KaK CJIEJICTBUE
CUMMETpHUU

58

[IpaBrIIbHBIE MHOTOTPAaHHUKH.
Pacuér paccrosHuii OT TOUKH
110 TUIOCKOCTH

59

HpaBI/IJIBHBIe MHOT'OI'paHHUKH.
Pacuér paccrosHuii OT TOUKH
710 IJIOCKOCTHU

60

CriocoObI OITyCTHUTH
MEPIIEHAUKYIISIPBI: CAMMETPHS,
C/IBUT TOYKH IO MapajlieIbHOM
IpsIMOM

61

CnBur no HenapasieabHON
MIPSIMOM, U3MEHEHHE
paccTostHui

62

KonrtponsHas padota
"B3zaumHoe pacnonoxeHue
MIPSIMBIX U IIJIOCKOCTEHN B
nmpocTpaHcTae”

63

[loBTOpEHME: yroa Mexay
IIPSIMBIMU Ha IUIOCKOCTH,
TPUTOHOMETPHSA B
IIPONU3BOJIBHOM TPCYI'OJIbHUKE,
T€OpeMa KOCUHYCOB

64

[ToBTOpEHHME: Yyroa MexXIy
CKpCIIUBAOINMUCS ITPAMBIMUA
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B IIPOCTPAHCTBE

65

FCOMeTpI/ILIeCKI/IC MCTOAbI
BBIUUCJICHUS yI'JIa MEKAY
IMpsAMBIMHA B MHOT'OT'PaHHUKAaX

66

JIByrpanHslIil yroi. CBoicTBO
JIMHENHBIX YTJI0B IBYTPAHHOTO

yria

67

[lepnenaukynspHsie
mwiockoctd. CBOMCTBA B3aUMHO
MePHEHIUKYISIPHBIX
IUIOCKOCTEH

68

[Tpusnak
MIEPIEHIUKYIAPHOCTH
IJIOCKOCTEM; TeOpeEMa O
MPSIMOM TIepeceyeHus ABYX
IJIOCKOCTEMN
MEPIEHIUKYIISIPHBIX TPEThEU
MJIOCKOCTH

69

IIpsiMoyronbHbIN
napasuieNienuIe1; Kyo;
U3MEPEHUS, CBOMCTBA
IPSIMOYTOJIbHOT'O
napaJuienenuneaa

70

Teopema o quaronanu
MPSIMOYTOJIBHOTO
napasuiesienuIie/ia u CIeICTBHE
u3 Heé

71

CrepeoMeTpuueckue u
MIPUKJIAHBIC 3a/1a49H,
CBSI3aHHBIE CO B3aUMHBIM
PaCIONIOKEHUEM MPSAMBIX U
TJIOCKOCTH

72

[loBTOpEHME:
CKpELIUBAIOIIHECS TIPAMBIE,
napaJijICJIbHBIC MJIOCKOCTH B
CTaHIapTHBIX MHOTOI'PaHHUKAX

73

[Tapa mapannenbHbIX
IJIOCKOCTEN Ha
CKPELIMBAIOIINXCS MPAMBIX,
PacCTOSIHHE MEXKITY
CKPEIINBAIOIIUMUCS MPSIMBIMU
B MMPOCTBIX CUTYaIHSIX

23




74

PaccrosiHue OT TOYKH 10
IJIOCKOCTH, PACCTOSTHUE OT
MpsIMOM 10 MJIOCKOCTH

75

Brruncienue paccrossHui
MEXy CKPELUBAIOIUMUCS
MMpsSAMBbIMHA C TTIOMOIIBIO
MEePHEHIUKYISIPHON TIIOCKOCTH

76

TpéxrpanHslil yrou,
HEPaBEHCTBA IS TPEXTPAHHBIX
yrioB. Teopema [Iucgaropa,
TEOpEeMbl KOCUHYCOB U CHHYCOB
IUIS1 TPEXTPAHHOTO YTJIa

7

DnemeHTHI chepruuecKoi
TE€OMETPHUH: T€OAC3UIECKUE
JIMHUM Ha 3emiie

78

Kontponbnas padota "Yrib1 u
paccTosHus"

79

CucremaTtuzanus 3HaHUN
"MHOrorpaHHuK H €ro
JJIEMEHTHI"

80

ITupamuna. Buael nupamu.
[IpaBunpHas nupaMua

81

[Ipusma. [Ipssmas u HaKIOHHAA
npusMmsl. [IpaBunbHasnpu3Ma

82

[Ipsmoit mapannenenunen,
IIPSIMOYTOJIBHBIN
napasuienenunes, Kyo

83

BeImyKIIBIeMHOT OTpaHHHKH.
Teopemaldiinepa

84

Beolnykiibie MHOTOTpaHHUKH.
Teopema Diinepa. [IpaBunbHbIe
Y TIOJTYTIPaBUIIbHbBIE
MHOT'OTpaHHUKH

85

KonTponbHaspabora
"MHororpaHHuku"

86

[Tonsarue BekTOpa Ha
IJIOCKOCTH U B TPOCTPAHCTBE

87

CymMmaBeEKTOpOB

88

PazHocthBEKTOPOB

89

[IpaBunonapasmienenumnena

90

YMHOKEHUEBEKTOPAHAYUCIIO

N =S SN (SN
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PasnoxxeHne BexTopa 1o

91 0a3ucy Tpéx BEKTOPOB, HE 1
JIEXKAIIUX B OJHOM IIJIOCKOCTH

92 CxanspHOCTIPOU3BEICHHE 1

03 Beruucnenue yrina mexny 1
BEKTOPAaMH B IIPOCTPAHCTBE
IIpocremmesanauu ¢

94 P s 1
BEKTOpaMHU
IIpocrenmmesanadu ¢

95 P s 1
BEKTOpaMH
IIpocrenmmesanauu ¢

96 P A 1
BEKTOpaMHU
IIpocrenmmesamnadu ¢

97 P A 1
BEKTOpaMH
O06001IeHEe U

98 o 5 1
CUCTCMAaTU3AIINAZHAHUN
O0600611IEHNE U

99 o 5 1
cucTeMaTH3alUA3HAHNI

100 HroroBasikoHTpoabHasspaboTa

101 HroroBasikonTpoasHaspaboTa
O060011IEHNE U

102 o 5 1
cucTeMaTHU3alUA3HAHNI

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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11 KJIACC

KonuuecrBouacos
JIeKTPOHHbIEN
Ne Koutpoas | IlpakTn
Temaypoxa ¢poBbIcoOpa3zoBa
n/m Bcero | HblepaGor = 4yeckue
TeJbHblepecypchl
bl padoThI
IToBTOpenue teMsl "KoopanHaThl
1 BEKTOpa Ha MJIOCKOCTH U B 1
npocrpaHcTae”
5 [ToBTOpenue temsl "CkanspHoe 1
IIPOU3BEICHUE BEKTOPOB"
[ToBTOpenue TeMbl "Beraucienue
3 yria MeXIy BEKTOpaMH B 1
npoctpaHcTae”
IloBTOpEeHME TeMbl "YpaBHEHHE
4 MIPSIMOH, TIPOXOIAIIEH Yepe3 IBE 1
TOYKH"
YpaBHEHHE IUIOCKOCTH, HOpMAJIb
b b
5 YpaBHEHHUE TUIOCKOCTH B 1
OTpe3Kax
YpaBHEHHE IOCKOCTH, HOpMaJlb,
6 ypaBHEHHE TUIOCKOCTH B 1
OTpe3Kax
7 BekTopHoenpousBenenne 1
8 JInHelHbICHEPABEHCTBA, 1
JIMHEWHOEIIPOrpaMMHUpPOBaHUE
9 JIuHeiHbIEHEPAaBEHCTRA, 1
JIMHETHOETTPOTpaMMHUPOBaHHE
AHaTUTHYECKHE METOIbI pacuéra
10 yria MeX1y IpsIMbIMU B 1
MHOTOTPaHHUKAX
AHanutuyeckue MeToIbl pacuéra
11 yria M1y IUIOCKOCTSIMU B 1
MHOTOTPaHHUKAX
12 ®dopmyra pacCTOSIHHS OT TOUKU 1
710 IJIOCKOCTU B KOOPAMHATAX
13 HaxoxneHnue paccrosiHuil OT 1
TOYKH J10 MJIOCKOCTH B Ky0e
14 HaxosxneHue paccTosHUN OT 1
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TOYKH /10 IIJIOCKOCTH B
[IPAaBUJILHON IIUPAMUJIEC

15

KonTponbHasipabora
"AnanutuyeckasreoMeTpus'"

16

CeueHNsIMHOTOTPaHHUKOB:
CTaH/IapTHBIEMHOT OT pPaHHUKHU

17

Ce‘leHI/IHMHOFOFpaHHI/IKOBZ
METOACJIEA0B

18

CeueHunst MHOTOTPaHHUKOB:
CTaH/apTHBIE IUIOCKOCTH,
nepecevyeHust NpsIMbIX U
IJIOCKOCTEN

19

[TapamienbHble IpsIMBIE U
IUIOCKOCTH: TapajulebHble
CeueHUs

20

[TapamienbHble psIMBIE U
IJIOCKOCTH: pacU€T OTHOLLIEHHI

21

HapanﬂeanHe IpSAMBIC U
TINIOCKOCTH: YTIJIbl MCKIAY
CKpCIIUMBAOIHUMHUCS ITPAMBIMHA

22

IlepnenaukynspHsle MPSMBIE U
IIJIOCKOCTH: CTAHIAPTHBIE M1apPhI
NEPIEHIUKYJISPHBIX INIOCKOCTEN
U IPSIMBIX, CHMMETpUHN
MHOT'OTPaHHUKOB

23

[lepnieHUKyIApHBIE IPSIMBIE U
IUIOCKOCTH: TeOpeMa O Tpex
NEepIeHANKYIIIpax

24

[lepnenaukynspHsle NIPsMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIUH B
MHOI'OTpaHHUKAaX

25

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJILHUKOB, OPMYIIBI JISI
IUIOIA/ICH, COOOpaXKeHHs
noxoous

26

[ToBTOpEHME: TIOIIAAN
MHOTOYTOJILHUKOB, OPMYIIBI JJIsI
TUIOMIA/ICH, COOOpaKEeHHSI
noxoous

27

[loBTOpEnue: mIomanu
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MHOTOYTOJILHUKOB, OPMYIIBI JJIsI
TUIOMIA/ICH, COOOpaXKEeHHSI
mog00ust

28

IImomtaau ceueHmii
MHOT'OTPaHHUKOB: IIOIIAINA
MOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaXKeHUsI OO0

29

IImomaau ceuennii
MHOTOTPaHHUKOB: IIOIIAIH
MMOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKEHUsI OO0

30

Kontponbnas padora
"[loBTOpEHME: MHOTOI'PAaHHUKH,
CEYEHHsI MHOTOTPaHHUKOB"

31

O0BéM Tenra. O0BeEM
MPSIMOYTOJIBHOTO
napaiesienumneaa

32

3amauu 00 yaBOCHHUHU Ky0a, O
KBaJ[paType Ky0a; 0 TPUCEKIIUU
yria

33

CrepeoMeTpuiecKue 3a/1auu,
CBsI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napa’suiesenumneia

34

[puknaaHbie 3a1a4u, CBSI3aHHbIC
C BBIUMCIIEHHEM 00BEMA
NPSIMOYTOJIBHOTO
napaJsuiesienue1a

35

O6BEMIIPAMONTPU3MBI

36

CrepeoMeTpuiecKue 3a/1auu,
CBSI3aHHBIC C BHIYHCIICHUEM
00BEMOB MPSMON TTPU3MBI

37

[MpukinagHbie 3a1a4K, CBSI3aHHBIC
¢ 00bEMOM TIPAMOI1 TPU3MBI

38

Brruncienue o0bEMOB Te C
TIOMOIIIBIO ONIPEECIIEHHOTO
HMHTETpAJIA.
OO0BEMHAKIIOHHONTTPU3MBI

39

Brrunciaenue 00bEMOB TET €
TIOMOIIBIO ONIPEIEIIEHHOTO
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uHTerpana. OobEMnupaMuabl

40

®opmyna 06bEMa MUPaMHIBL.
OtHomeHne 00beMOB MUPAMUJL C
00IIuM yriiom

41

®opmyna 00bEMa MUPaAMHIBL.
OtHolleHHe 00EMOB TUPAMUJT C
00ImIuM yriiom

42

CrepeomMeTpuiecKre 3a/1a4H,
CBSI3aHHBIE C 00BEMAMU
HAaKJIOHHOM NPU3MBI

43

CrepeoMeTpHUECKHE 3a/IauH,
CBsI3aHHBIE C 00BEMAMU
HHpaMHHBI

44

[IpuknagHelie 3aga4u M0 TEME
"O0BEMBI TEN", CBI3aHHEIE C
00bEMOM HAKJIOHHOW TIPU3MBbI

45

IIpukiagHelie 3a1a4u 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM MTUPaAMU/IBI

46

[Ipumenenue 00BEMOB.
Beruncnenue paccTostHus 10
TUIOCKOCTH

47

KonrponsHaspabora
"O6bEMMHOrOrpaHHUKa"

48

Humuuapudeckast MOBEPXHOCTb,
o0pa3ymolye IHHIPHIECKON
MMOBEPXHOCTHU

49

Humuaap. [Ipsmoit kpyroBou
nuuHAp. [nomans noBepxHocTH
LWIMHIpA

50

Konuyeckasi moBepXHOCTb,
o0Opa3zyromre KOHnYeCKOn
nosepxHoctu. Konyc

51

Ceuenue KoHyca INIOCKOCTHIO,
napayieIbHON TIOCKOCTH
OCHOBaHUA

52

VY ceuéHHBIN KOHYC.
N300pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB

53

[Inomane 60KOBOM MOBEPXHOCTU
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U IIOJIHOM ITOBEPXHOCTHU KOHYyCA

54

[Tnomaas 60KOBOM MOBEPXHOCTH
Y TIOJTHOW NTOBEPXHOCTH KOHYCa

55

CrepeomeTpuiecKue 3a1auu Ha
JI0KQ3aTeIbCTBO U BBIYHCIICHUE,
IIOCTPOEHUEM CEYEHUI
HWIMH]Ipa, KOHyCca

56

CrepeomeTpuiecKue 3a1auu Ha
JI0KQ3aTeIbCTBO U BBIYHCIICHUE,
IIOCTPOEHUEM CEYEHUI
HWIMH]Ipa, KOHyCca

57

[TpuknagHbie 3aa4M, CBSI3aHHBIE
C UWIMHAPOM

58

[IpuknanHelie 3a1a4u, CBsI3aHHBIC
C IWIMHAPOM

59

Cdepa u map

60

[lepeceuenue cdepsl u mapa ¢
iockocTelo. Kacanue mapa u
cdephbl II0CKOCThI0. Bun n
n3o0pakeHuemapa

61

[lepeceuenue cdepsl u mapa ¢
iockocTelo. Kacanue mapa u
cdephbl II0CKOCThI0. Bun n
n3o0pakeHuemapa

62

Ypasaenwne chepst. [Tnomans
cdepsl u e€ yacTeit

63

CummeTtpusichepsl 1 mapa

64

CrepeomeTpuiecKue 3a1auu Ha
JO0Ka3aTCJIbCTBO U BBIYHUCIICHUC,
CBsI3aHHBIE CO C(epoi U IMapoM,
MOCTPOEHUEM UX CEUEHUI
IJIOCKOCTBIO

65

CrepeomeTpuyuecKkue 3a1auu Ha
JI0Ka3aTeNbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO c(epoi U MapoM,
MOCTPOEHUEM UX CEYEHUI
IUIOCKOCTBIO

66

[Ipuknanueie 3a1a4u, CBsI3aHHBIC
co cdepoit 1 mapom

67

[loBTOpEHME: OKPYKHOCTH HA
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IIJIOCKOCTH, BBIYUCIICHUSA B
OKPYXKHOCTH, CTaHJapPTHHIC
nonoous

68

Pazanunnie KoMOMHALIMHU TENT
BpaIIEHUsI U MHOTOIPAaHHUKOB

69

3agauu o teme "Tena u
MOBEPXHOCTH BpamieHus"

70

3agauynm o reme "Tena u
MOBEPXHOCTHU BpaleHus"

71

Konrponsnas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

O6bEm mumuHapa. Teopema 06
00BEME TIPSIMOTO IHITHHAPA

73

Brrunciaenue 006EMOB TEI €
TIOMOIIIBIO ONIPEIEIIEHHOTO
unTerpana. O6bEMKOHyCa

74

ITnowaau 6OKOBOU M HOJIHOM
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuyecKHe 3a/1auu,
CBSI3aHHbIE C BBIYMCIIEHUEM
00BEMOB LIMIIMHPA, KOHYCA

76

[IpuxmnanHeie 3a1a4u MO TEMe
"O0OBEMBI U IUIOIIAIN
noBepxHoctei Ten"

77

O0BEM mapa u mapoBoro
cekropa. Teopema 06 06bEME
mapa. [Inomans chepsr.
CrepeomMeTpuiecKre 3a/1auu,
CBsI3aHHBIC C BHIYHUCJICHUEM
00BEMOB 11apa, MapoBOro
CErMEHTA U IapOBOTO CEKTOpa

78

[IpuknagHeie 3a1a4u MO TEME
"O0BEMBI TEN", CBSI3aHHBIE C
00BEMOM IIapa ¥ IJI0MIA]IBI0
chepsr.
COOTHOIIICHUAMEKTYTUTOIIAISTMH
MMOBEPXHOCTEN U
00BbEMaMHUIIOTOOHBIX T

79

[MonoOHBIE TeNa B MPOCTPAHCTBE.
N3menenne o6bEMa npu
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nonooun. CrepeoMeTpuyeckue
3aJauu, CBSI3aHHbIE C
BbIUUCIIEHUEM 00BEMOB Tel U
IJI0IIaeH MOBEPXHOCTEMN

80

KonTponbras padora "[Tnomaam
MIOBEPXHOCTU M 00BEMBI KPYTIIBIX

"

TCII

81

JIBM>KeHUSI MPOCTPAHCTBA.
OtoOpaxenus. JIBuxeHus u
paBeHCTBO (uryp.
OO01umecBoiicTBaIBIKEHU T

82

Buael nBukeHuid: napaieibHbIA
MepEeHOC, ICHTpaJIbHAS
CUMMETpHUS, 3epKaJIbHAS
CUMMETpHUSs1, TIOBOPOT BOKPYT
NpAMOit

83

[Ipeobpa3zoBanus noagodus.
[psimas u chepa Ditnepa

84

FCOMCTpI/I‘leCKI/Ie 3aga4d Ha
IMPUMCEHCHUC IBUXCHUSA

85

KonTponbaas padora "BekTopsl B
npocTpaHcTae”

86

O6o6matotee mosroperue 11
MOHATUN U METOJIOB Kypca
reometpun 10-11 xmaccos,
CHUCTeMaTH3alrs 3HAHUM:
"[lapannenbHOCTb MPSIMBIX U
IJIOCKOCTEH B MpocTpaHcTBE"

87

O6o0matomee mosroperue 11
MOHATUH U METOJIOB Kypca
reomerpun 10—-11 xnaccos,
cucTeMaTH3allys 3HaHUM:
"BexTops! B mpocTpaHcTBe”

88

Ob6o6maromee noropenue 11
MOHATHUI U METOOB Kypca
reometrpun 10-11 knaccos,
CHUCTeMaTH3alWs 3HAHUM:
"BexTops! B mpocTpaHcTBe”

89

Ob6o6maromee nosropenue 11
HOHSITUI ¥ METOJIOB Kypca
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reometpun 10-11 xmaccos,
cuctemMatm3aiys 3HaHui: "O0beM
MHOIOrpaHHuKa"

90

O6o6matomee mosropeHue 11
MOHATUI U METOJIOB Kypca
reomerpun 10—-11 xnaccos,
cucTeMaTu3anys 3HaHui: "O0beM
MHOTOrpaHHuKa"

91

O6o0matomee mosroperue 11
MOHATUH U METOJIOB Kypca
reomerpun 10—-11 xnaccos,
CUCTeMaTH3allusl 3HAHUI:
"[Tmomanu MOBEPXHOCTH U
00BEMBI KpYTJIBIX TEn"

92

O6o6maromee noropenue 11
MOHSTHI U METOJIOB Kypca
reometpun 10—-11 xmaccos,
CHUCTeMaTH3alMs 3HAHUM:
"[1nomanu moBEpXHOCTU U
00BEMBI KpYTIIBIX TET"

93

WToroBasikonTposibHasgpadboTa

94

NToroBasikoHTposibHasspaboTa

95

[ToBTOpenue, 060061IeHNE 1
cUCTEeMaTH3alus 3HaHUH

96

Hcropus pa3sutus
CTEPEOMETPUHU KaK HAYKHU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
MH)XCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTMI

97

Hcropus pa3sutus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B pa3BUTHH COBPEMEHHBIX
VMHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

98

Ucrtopus passurus
CTEPEOMETPUM KaK HAYKHU U €€
pOJIb B Pa3BUTHUH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT U

99

UcTopus pa3Butus
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CTEPEOMETPUU KaK HAYKU U €€
POJIb B pa3BUTHHU COBPECMCHHBIX
HMH)XEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT Ui

100

Hcropus pa3sutus
CTEPEOMETPUHU KaK HAYKHU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
MH)XCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI

101

Hcropus pa3sutus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B pa3BUTHH COBPEMEHHBIX
MHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUH

102

Ucrtopus passurus
CTEPEOMETPUM KaK HAYKHU U €€
pOJIb B Pa3BUTHUH COBPEMEHHBIX
WHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I10
[NPO'PAMME

102
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI1 YYEHUKA

AranacsuJI.B.I'eomerpus ns 10-11 xmaccoB 061eo0pa3oBaTebHbIX
opranuzauuii, M.: «IIpocsemenue»
Martemaruka. ['eomerpus. 10 knacc. YueOHuK. YTinyOneHHBIA YPOBEHb -

Mepzisak, [Honskos, HomupoBckuii.

METOJUYECKUE MATEPUAJIBI VIS YYUTEJIA

Teomerpus 10 u 11 xnacest YIJIYBJIEHHBIM YPOBEHbD
Meronnueckre peKoOMeH Ialluu K Y4eOHUKY

A. T'. Mep3snsika, JI. A. Homuposckoro, B. b. [TonsikoBa

MaremaTtuka : anrera H Ha4daJla MaTCMAaTUYICCKOI'O aHaJin3a, rcOMCTpHUs.

I'eomerpus. Yriy0Onénnslil ypoBens : 10 kiace : Mmeroauueckoe nocodue / E. B.

byuko, A. I'. Mep3nsik, B. b. [Tononckuii, M. C. SAkup

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HHTEPHET

1. www. edu - "Poccuiickoe oOpa3oBanue” denepanbHbIi MOpTAall.

2. www.school.edu - "Poccuiickuii 06111eo0pa3oBaTenbHbIi HopTan'.
3. www.school-collection.edu.ru/ Enunas komnexmus 1iudpoBbIX
00pa30BaTEILHBIX PECYPCOB

4. www.mathvaz.ru - docre mKoIHbHOTO YUUTENSI MATEMAaTUKH
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I[OKYMGHTEH_[I/I?I, paGOqu MaTCpUualibl IJIA YIUTCIII MAaTCMATUKA

5. www.festival.1september.ru dectuBanp negarornyecKux Uac
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