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INOACHUTEJBHASA 3AIIMCKA

["'eoMeTpus sBIsIETCS OHUM U3 0A30BBIX KypPCOB Ha YPOBHE CPEAHETO OOIIETO
oOpa3oBaHHs, TaK Kak OOECTeunBacT BO3MOXKHOCTh W3Y4YCHUS JUCITUTUIHH
€CTECTBCHHO-HAYYHON HAIMPaBICHHOCTH W TPEAMETOB TYMaHUTAPHOTO ITUKJIA.
[TockoNBKY TOTHYECKOE MBIIIUICHKE, (PopMEpyeMoe TPU U3yISeHUH 00yJarOIUMHUCS
MOHATUHHBIX OCHOB TE€OMETPHH, IPH J0KA3aTeIbCTBE TEOPEM M IOCTPOCHUHU
TIEMTOYKH JIOTHYCCKUX YTBEPKICHUN TIPH PEIICHUH T€OMETPUUSCKIX 3a]1a4, YMEHUE
BBIJIBUTaTh U ONPOBEPraTh THIOTE3bl HEMOCPEICTBEHHO MCIOIB3YIOTCS MPHU
pelIeHUN 3a7]a4 €CTEeCTBEHHO-HAYYHOTO IIMKJIA, B YACTHOCTH (PU3UYECKHX 3a/1ay.

[leas ocBoeHus mporpaMMbl yueOHOro Kypca «l'eomeTpus» Ha yriayOaéHHOM
YPOBHE — pa3BUTHE MHANBUAYATHHBIX CIIOCOOHOCTEH 00yUJarOMUXCs IPH U3yUEeHUN
reOMETpPUH, KaK COCTaBIAIONIEH mpeaMeTHol obnactu «Marematuka u
uH(popMaTHKa» Yyepe3 oOecrneueHre BO3MOKHOCTU MPUOOPETEHUS M UCTIOJIb30BAHUS
0omee TIIyOOKUX T€OMETPUYECKUX 3HAHUM U JCHCTBUH, ClIeU(PUIHBIX T€OMETPUH,
¥ HEOOXOIUMBIX JJIs1 YCHEIIHOro MPOopecCHOHAIBHOIO0 00pa30BaHusl, CBA3aHHOIO C
WCITOJIb30BAaHUEM MAaTEMATHKH.

[IpuopuTeTHBIMU 33aJjlayaMU Kypca TE€OMETPUM Ha YIUIYOJIEHHOM YpPOBHE,
PACHIMPSAIONIMMH M YCUITUBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBIISIOTCS:

paciifpeHue MpeCcTaBiICHUsI 0 TEOMETPUHN KaK 4acTH MUPOBOM KYJIbTYpHI U
dbopMHpOBaHNUE OCO3HAHUS B3aUMOCBSI3H TE€OMETPHH C OKPYKAFOIIIIM MUPOM;

dbopMHpOBaHUE TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUTypaXx Kak o
BOKHEUIITUX MATeMATHUYECKUX MOJECISIX, TMO3BOJISIIONIMX OMUCHIBATH M M3ydyaTh
pa3HbIe SBJICHUS OKPYKAIOIIET0 MUPa, 3HAHUE MIOHATUIMHOTO armapara 1o pa3iaeiy
«CtepeomeTpus» yaeOHOTO Kypca TeOMETpHH;

dbopMHpOBaHWEe  yYMEHHS  BJIaJCTh  OCHOBHBIMH  TOHSATHSMH O
MPOCTPAHCTBEHHBIX (PUTYpaX W WX OCHOBHBIMH CBOWCTBAMH, 3HAaHHE TEOPEM,
dbopMyn ¥ yMEHHE WX TPHUMEHSITh, YMEHHs JIOKa3bIBaTh TEOPEMBbI M HAXOJWTH
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHUE YMEHHS PACIO3HABaTh HAa YEPTEkKax, MOACISIX U B peaTbHOM
MHpE MHOTOTPAaHHWKHA M Teja BpalleHUs, KOHCTPYHPOBAaTH TEOMETPHUCCKHUE
MOJICIIH;



dbopMUpOBaHHE MOHMMAHUS BO3MOXKHOCTH aKCHOMAaTHUECKOTO MOCTPOSHUS
MaTEeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCUOMATUKHU TPHU
IIPOBEJCHNUN PACCYXKIACHUM;

dbopMHpoBaHUE yMEHUS BIAAETh METOJAMHU JO0KA3aTeNbCTB W aJITOPUTMOB
pELIEHUs], YMEHHS UX IPUMEHSATh, TPOBOJIUTH J1OKA3ATEIIbHBIE PACCYKACHUS B XOJI€
pELICHUs] CTEPEOMETPUUYECKHX 3aJa4 M 337a4 C MPAKTHYECKUM COACPKAHUEM,
dbopMupoBaHHE TIPEICTaBICHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
000CHOBaHUU MaTEMaTUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKU B MIPOBEACHUU
JETYKTUBHBIX PACCYKICHUM;

pa3BUTHE M COBEPUICHCTBOBAHUE MHTEJUICKTYAIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEH 00YJarOIINXCsl, TTO3HABATEILHON aKTUBHOCTH, MCCIICTOBATEIHCKUX
YMEHUM, KpUTUYHOCTH MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

¢dopMupoBanre (YHKIHMOHAIBHOM I'PaMOTHOCTH, PEIEBAHTHON T€OMETPHUHU:
YMEHMsI pacro3HaBaTh IPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KMU3HEHHBIX CUTYALMSIX W MPU U3YUEHUU JIPYTUX
y4eOHBIX MPEAMETOB, MPOSBJICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAIllMi, HCCIEIOBAHMS IOCTPOCHHBIX MOJENEH,
WHTEPHPETALNN [TOJYYEHHBIX PE3YJIBTATOB.

OCHOBHBIMH CO/IEpKATEIbHBIMU JIMHUAMU yueOHOro Kypca «['eomerpus» B
1011 kmaccax sBistores: «lIpsmMble W IUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukn», «Tema BpameHus», «BeKTopsl M  KOOPAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHME «yMETh OINEPUPOBATH
HOHSTUSAMWY, PEJIEBAHTHBIMU '€OMETPUH HA YIIyONEHHOM YpoBHE 00yueHus B 10—
11 kmaccax, OTHOCUTCSI KO BCEM COJEpP>KAaTEIbHBIM JMHUSAM Y4eOHOro Kypca, a
dbopMHpOBaHUE  JIOTMYECKUX YMEHUH  pacmpenensercs He  TOJbKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepaibHoil padodeit
pPOrpamMMbl, paclpeleiaEHHbIM IO TogaM OOY4YEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHATIBHBIM BOIPOCAM OOyYarOIIUECs
oOpamiajJiucb  HEOJHOKpPATHO. OTO TMO3BOJIAET OPraHW30BaTh  OBJAJCHUE
reOMETPUYECKUMH MOHATHUAMH M HABBIKAMU MTOCJIEIOBATEIBHO U MTOCTYNATENBHO, C
cOOJII0ICHHEM TIPUHIIUIA TIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUYECKUX MPEJICTABICHUN 00YYaIOlIUXCsl, pacIUpssd U YIIIyOuisist
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon K M3y4EHHIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MMO3BOJISIET:

co3gath ycnmoBus s guddepeHnmanuu  O0ydeHHS,  MTOCTPOCHHUS
WHIUBUYAIbHBIX ~ 00pa30BaTeIbHBIX MPOTpaMM, OOECHEUUTh YIIIYOJIEHHOE
U3Y4YeHUE T€OMETPUH KaK COCTaBIsAOIIEH yueOHoro nmpeamera «MaTeMaTukay;



MOATOTOBUTHh OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymied mpodeccun, oOecnednBas MPEEMCTBEHHOCTh MEXKITY
oOuM 1 ipodecCHOHATBFHBIM 00Pa30BaHUEM.

Ha wu3yuenue yueOHOro kypca «l'eomerpus» Ha yriyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npocTpaHcTBO. IloHATHE 00 aKCMOMaTMYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
NapajulelIbHble M CKpelIMBaromuecss npsmele. [Ipu3Hakum CcKpemmBaromumxcs
npsAMBIX. [lapamienbHOCTh IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, IAPAJLIECIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajUIENbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajyiesibHON MPOEKUUU. YTIbI C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IAPAJIICIbHBIE W IEPIEHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M INIOCKOCTH, Teopema O IIpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IJIOCKOCTEN: MPHU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CBolicTBa INTOCKKX YIJIOB MHOTOTrpaHHOro yriyia. CBOMCTBA INIOCKHUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO YTJIa.

MHoOrorpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. IIpusma: n-yrosnpHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapaiutenenuner, TpsAMOYTOJIbHBIN MTapaJJIETIEIUNE] U €T0 cBoKCcTBA. KpaTyaiimme
NyTH Ha TOBEPXHOCTH MHOTorpaHHuka. Teopema Oiinepa. I[IpocTpaHcTBeHHas
teopema [ludaropa. [Tupamuaa: n-yronbHas nupaMuja, NpaBUibHAs U yCeUEHHAas
nupamuabl. CBoiicTBa pébep M OOKOBBIX TpaHel MNpaBWIBHOM NUPAMUIbL.
IIpaBriibHBIE MHOTOIDAHHUKH: NPABUIIbHAs INPHU3Ma W IIPAaBWIbHAs NUPaMUJA,



IpaBUJIbHAs TPEYTOJIbHAs MUPAMU/JIA U IPaBUIIbHBIN TeTpasap, Kyo. [IpeacraBnenue
O NMPABUJIBHBIX MHOTOI'PAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Beruncnenre 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OUAroHaid, YIJIbL
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOW TOBEPXHOCTH MPSIMOU MPU3MBI,
IJI0IAh OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMO ipu3Msl. [1noimaas
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOpEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CumMeTpuss B HOPOCTPAHCTBE. DJIEMEHTBl CHUMMETPUU  MPABUIBHBIX
MHOTOTPaHHUKOB. CUMMeETpUsT B TMPAaBWIBHOM MHOTIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpPUS NPaBUIbHOU
nUpamMubl.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, IJIMHA HEHYJIEBOIO
BEKTOpA, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yprciio. CBOMCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHUSI BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pasIoKEHUM BEKTOpa 10 TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TOYEK. YTOJI MExXay BeKTopamMu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHS: IWIMHIPUYECKAs TMOBEPXHOCTh, KOHWUYECKass TOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, oOOpasyromue TmoBepxHocTed. Tema BpameHus:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonoxkenue cepbl
U TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o00pakeHne Ten BpalmleHus: Ha
miockoctu. Pa3sépTka nunmuapa u konyca. Cummerpusi chepsl U mapa.

O6béM. OcHoBHbIE CBOIicTBAa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsamoi u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa W 11apoBOTo
CErMEHTA.

KoMOuHanuyu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3ma, BnmcanHas B
MWINHAP, ONHMCAaHHas okojio mwiuHiapa. llepeceuenue cdepsl U 1mapa ¢
miockocThio. Kacanme mrapa m cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHON B MHOTOTPAHHHK WU TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepsl U e€ JacTe.
[Tomo6bue B mpoctpanctBe. OTHOmIEHWE OO0BEMOB, IJIOMAACH MMOBEPXHOCTEN
nonoOueIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
MJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceyeHuit MHOTOTPAHHUKOB U TEJ BpAIlICHUS: CEUCHUS LIHJIUHpA
(mapayyienbHO W MEPHEHAUKYISIPHO OCH), CEYeHUs KOoHyca (mapajuielibHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbI TOCTPOCHHUS
CEUCHMI: METOJ CJIEeIOB, METOJ] BHYTPEHHEI0 MPOEKTUPOBAHUS, METOJ] IepeHoca
CEKYIIeH MIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrtopsl B npocTpancTBe. Onepaiinu HaJl BEKTopaMu. BeKTopHOe YMHOKEHHE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXKeHUA. [IpsMoyroibHas cucTeMa
KOOpAMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasiioxkeHue BeKTOopa Mo
6azucy. KoopanHaTHO-BEKTOPHBIN METOJ] IPU PEIICHUH T€OMETPUUECKUX 3a1a4.

J{BMKeHUsSI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OOmue cBoiicTBa JBWKEHUH. Buabl JBMXEHUN: TapaliebHBIA TEPEHOC,
LEHTpaJbHass CHUMMETPUS, 3€pKalbHasi CUMMETpHs, IMOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHHNA, MPOLEAYP
IrpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI U JIpyroe), yMEHHE
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKON T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAIIEMY POCCHUHCKOW MAaTe€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTH)KEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKON MaTeMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IOBEIACHUS, CBA3AHHOIO C NMPAKTUYECKUM
NPUMEHEHUEM JTOCTHKEHUN HAYKH U AESTEIbHOCThIO Y4EHOT0, OCO3HAHUE JIMYHOTO
BKJIJla B MIOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PELICHU, PacCy IEHUI, BOCIPUUMYUBOCTD K
MaTE€MaTUYECKUM ACTeKTaM Pa3INvHbIX BUAOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHHE:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE TMUTAHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON IEATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHME LIEHHOCTH TPYyIOJ00Us, HHTEpec K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeilt mnpodeccuu U peasn30BbIBATh COOCTBEHHBIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTH4eCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATILHO-IKOHOMHUYECKUX IPOIIECCOB Ha COCTOSIHUE IPUPOJHON M COITMAIBLHOM
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHWUW IS pelieHusl 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIaHUPOBAHHE IIOCTYNKOB W OILGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJISl OKPY’KAIOIIEH CPEeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW W OOIIECTBEHHOM MTPAKTUKH, TOHUMAaHNUE MaTEeMAaTHIECKON
HayKH Kak cepbl YeITOBEUSCKON ACATEIbHOCTH, ITANIOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS. pa3BUTHUSI LIMBUWIN3AIMH, OBJIAJICHUE SI3bIKOM MaTEMaTUKU U MAaTE€MaTHYECKOU
KYJBTYpOU KaK CpeJICTBOM MMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOCKTHYIO
U UCCIIEIOBATENIbCKYIO JEATEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAecTBu:

BBISIBIIAATH U XapPaKTEPU30BaTh CYLIECTBEHHBIE IPU3HAKA MATEMaTHUYECKUX
OOBEKTOB, TIOHSTWUWA, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs MOHSITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIaccUuPUKaiuy,
OCHOBAaHMsI 1711 0000IIEHHS M CPABHEHHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popMynupoBaTh U MOPEeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPIAUTEIbHbBIC U OTPUIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U NPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOACHUSAX U YTBEPXKICHUSX, MpeAjiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYMN;

JIeJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W
MHIYKTUBHBIX YMO3aKIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIhCTBA MATEMAaTUYECKUX YTBEPKIACHUM
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOCcO0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PEILICHUS], BRLIOUPATh HaNbOOJIee MOAXO AN ¢ yUETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3zoBble uccienoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOpMHpPOBATH THIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOLlecca, a TaKkKe BBIABUTATH
MPEJINOJIOKEHHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pabora c nundopmanmueii:

BBISBJIATH JeUUUTH MHPOPMAIMK, JAaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOTIPOC | TSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3INYHBIX BHIOB U (HOpM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEJICTaBIATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuECcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIC YHHMBeEpPCaAJIbHbIC Y4eOHbIE AeHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHpPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCBbMEHHBIX TEKCTaxX, JaBaTb IOSCHEHHS IO XOJIy PEUIEHUs 3aJauyu,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOIl TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTaBIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU Qopme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3a1a4i, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHH 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJIBHbIN HHTEJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KakK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTUYeCKOM 3a/1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PEIICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI pPe3yNbTaTOB JESATEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpeneniTh
BU/IBI pabOT, I0rOBapUBATHCS, 00CYX AATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOIHATH CBOIO YaCTh PA0OTHI U KOOPJIUHUPOBATH
CBOM JICUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOET0O BKJIAJA
B OOmUHA TPOAYKT TO KpUTEPUSIM, COHOPMYITHUPOBAHHBIM yYaCTHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMNEPUPOBATH OCHOBHBIMHU TMOHSATHUSAMH CTEPEOMETPUM TIPHU
pEelIeHNH 3a1a4 U MPOBEJICHUU MAaTEMAaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHOMBI CTEPEOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCHU(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEpUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTHIO;

e CBOOOJHO OTIEPUPOBATH MOHITUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOIPAHHUKOB (MpU3Ma,
nupamuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIaccUUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBAHHUS  JUIA
KJIaCCU(pUKALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSAMH, CBSA3AHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATH napajuiesbHOE, LEHTPAIbHOE U OpPTOTOHAJIBHOE
IPOEKTUPOBAHUE (PUTYP HA TNIOCKOCTb, BHIIIOJIHATH U300pakeHus pUryp Ha
IJIOCKOCTH;

e CTPOWUTH CEUYECHHSI MHOTOTPAHHUKOB PAa3JIMUYHBIMU METOJAMM, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJM  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Mpu3Ma,
NUpPaMUJa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPHUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
0Cbh 1 IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMHU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HAXO0XKJEHUE FEOMETPUUYECKUX BEIMUNH, IPUMEHSSI U3BECTHBIE METOIbI IPH
pEUIEHUM MaTEMaTUYECKUX 3a/Jad IOBBIIIEHHOIO W BBICOKOTO YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEUIINE NPOrpAMMHBIE CPEACTBA M  3BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (UTYypax, MPEACTABICHHYIO Ha
yepTekax U pUCyHKax;

e TMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATh U
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yUYECHHbIE MOHSATUS B
npolecce IOMCKAa pelleHUusT MaTeMaTUyecKd  CcQOopMyIHpPOBAHHON
npo0JieMbl, MOJEIUPOBATh pEAIbHbIE CHUTyallMM Ha SI3bIKE T€OMETPHH,
MCCJIEIOBATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEOpeM, ammapara ajireOpbl, pelarb MpPaKTUYECKUEe 3aJaud,
CBSI3aHHBIEC C HAXOXKJIEHUEM F€OMETPUUYECKUX BEJIUUMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Tallax Pa3BUTHUS T€OMETPUU Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K kony 11 kiacca o0yyaronuiicss Hay4uTcs:



CBOOOJHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHHUYECKOW U CepuyecKoil MOBEPXHOCTSIMH, OOBSCHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHIATUSAMHU, CBSI3aHHBIMH C TE€JIAMU BPAILLCHUS: LIWJIMHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacIookeHue chepsl U MII0CKOCTH;
BBIYUCIISITh BEJIMYUHBI JJIEMEHTOB MHOTOTPAHHUKOB M TEJ BpaIICHUS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOJHO OIEPUPOBATh MOHATUSMHU, CBA3AHHBIMH C KOMOWHAIUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCaHHBIM OKOJIO cdepbl, cepa, BIUCAHHAS B MHOTOTPAaHHUK WJIN TEJO
BpaICHUS;

BBIYHCIIATh COOTHOIIECHHSI MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (QUIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUEHHMSI TEJl BPAIllCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO ONEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOP/IUHAT;
peiarh FreOMETPUYECKHE 33/1a4M HAa BBIYUCIICHUE YIJIOB MEXAY IPSIMBIMU U
IJIOCKOCTSIMH, BBIUMCIIEHUE PACCTOSHHUNA OT TOYKH JI0 IUIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A MPHU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB U TeN BpallCHUS MpH
MMapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, MpeoOpazoBaHus mogo0us;
CTPOUTH CEYEHHS MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSALIUE YEPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHX
3a/la4y, MPEANOJaraloliMX HECKOJbKO IIAroB PEIICHMS, €CIH YCIOBHUS
NPUMEHEHUS 3a/laHbl B IBHOW U HESIBHOM (hopme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJIEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUYECKHX 3a/1aY;

MIPUMEHSITH [TOJy4YCHHbBIEC 3HAHUS HA IPAKTUKE: CPABHUBATh, AHAIU3UPOBATH
U OLECHUBATh pPEaJbHbIE CUTyalllH, MPUMEHSATH H3YyUYECHHBIE MOHSITHSA,
TEOPEMBI, CBOMCTBA B IMPOILECCE IOUCKA PEHIEHUS MaTeMaTH4YEeCKU
copMyIUPOBAHHON MPOOJIEMBI, MOJICTHPOBATh pealibHbIE CUTyallMd Ha
A3BIKE TEOMETPUH, UCCIEA0BATh ITIOCTPOECHHBIE MOJEIIN C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
NPaKTUYECKUE 3a/lay, CBS3aHHBIE C HAXO0XJIECHHUEM TI'€OMETPUUYECKUX
BEJIUYUH,;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUM Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTUSI TEXHOJIOTH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Bseznenue B ctepeoMeTputo 23 1
) B3anMHoe pacnionoxxeHue npsmbIx B 6 |
IIPOCTPAHCTBE
3 [TapannenbHOCTh IPSIMBIX U IJIOCKOCTEN B g
MIPOCTPAHCTBE
4 HepneH)mIiyns{pHOCTL MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
5 VYTIibl ¥ paccTOsIHUA 16 1
6 MHororpanHuku 7 1
BexkTops! B mpocTpaHCcTBE 12
2 HOBTOPGHI/IG, 00o011eHNe U cUcTeMaTH3alus 5 )
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxriueckie (mudpossbie)
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckasi reOMeTpHs 15 1
) [ToBTOpEHME, 0606H_ICHI:IC u 15 |
cucTeMaTu3alys 3HaHUI
3 O0BEéM MHOTOTPaHHUKA 17 1
Tena BpameHus 24 1
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JBro>xeHus 5 1
7 [ToBTOpEHME, 06061HCHI:IG u 17 )
CUCTEMaTH3aIUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OcHoOBHBIE TpaBUIIa U300pAKECHUS HA
PHCYHKE TIOCKOCTH, apalIeIbHBIX
IpSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

Jara
U3yYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

[ToHsATHS CTEpeOMeTpHH: TOUKa, IpsMasi,
IIJIOCKOCTh, MPOCTPAaHCTBO. OCHOBHBIE
MpaBuiIa N300pakeHUs Ha PUCYHKE
TUIOCKOCTH, NMapajuICIbHBIX TPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

[TonsTHS: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

3akperienue. [lonsTus:
nepeceKarommecs miIoCKOCTH,
nepeceKarommecs mnpsimasi ¥ miocKocTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 0OBEKTOB
3akpernsieHue. MHOrorpaHHUKH,
M300pakeHUEe MPOCTEUIITIX




MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOINUX O0HEKTOB

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CIIEJICTBUS U3 HUX

10

11

3akperieHue. AKCMOMBI CTEPEOMETPUU U
TNCPBLIC CIICACTBUA U3 HUX

AKCHOMBI CTEpEOMETPHH U NIEPBHIC
crnencTBus U3 HUX. CrocoObl 3a1aHus
NPSIMBIX U IJIOCKOCTEH B IPOCTPAHCTBE.
O003HaUeHUS MPSMBIX U TUIOCKOCTEH

N300pakeHune ceueHuil nupamusl, Kyoa
U IIPU3MBI, KOTOPBIE IPOXOIAT YEpe3 UX
peopa. M3o0pakeHne nepecedcHust
ITOJIyYEHHBIX IJIOCKOCTEM.
PackpamnBanue nocTpoeHHBIX CEYEHUN
pa3HbIMH LIBETaMU

3akperuienue. M3o0pakeHue ceueHuit
MUpaMHIbl, Ky0a U IPU3MBbl, KOTOpBIE
MPOXOAAT uepes ux péopa. M3zobpakenue
IIepeCeUYeHMs OJIYUEHHBIX IUIOCKOCTEM.
PackpammBanue NocTpOEHHBIX CEYEHUN
pa3HBIMM LIBETaMU

12

[ToBTopenue. M3o0paxkenne cedeHui
MUpaMHIbl, Ky0a U IPU3MBbI, KOTOpBIE
MPOXOAAT uepes ux péopa. Mzobpakenue
TepeceyeHMs TOTYICHHBIX TIOCKOCTEH.
PackpammmBanyie MOCTPOCHHBIX CEUCHHIA
pa3HBIMH LIBETaMU




13

O6006menue. M3o0paxkeHne ceueHnn
UpaMU/Ibl, KyOa U IPU3MBbI, KOTOpPBIE
MPOXOJIAT Yepe3 ux péopa. M3obpakeHue
nepecedeHus MOIyYeHHBIX MIIIOCKOCTEH.
PackpamnBanue NoCTpOCHHBIX CEYCHUN
pa3HbIMH LIBETaMU

14

15

Mertoa cnesoB st MOCTPOSHUS CeYEHU N
Merton cnenoB uisi HOCTPOCHUS CEUCHHUI.
CBoiicTBa niepeceuyeHnid MpsIMbIX U
IUIOCKOCTEH

16

3akpermieHue. MeToJ1 cie 0B JUis
noctpoeHust ceuenuii. CBoiicTBa
nepeceyeHuil MPSMBIX U MIIOCKOCTEN

17

[TocTpoenue ceveHwuii B mupamuie, Kyoe
1o Tpém ToukaM Ha pébpax. Co3znanue
BBIHOCHBIX qepTemel‘/’I U 3aIIMCh 111aroB
MMOCTPOCHHUS

18

3akpemnenue. [loctpoenue ceuenuii B
nupamujie, Kyoe mo TpéM Toukam Ha
pé6pax. Co3nanne BHIHOCHBIX YepTEKEN
1 3aIlMCh IaroB NOCTPOCHUA

19

20

[ToBrOpenue. Iloctpoenue ceuenuii B
nupamujie, Kyoe mo TpéM Toukam Ha
pé6pax. Co3manne BHIHOCHBIX YEPTEKEH
1 3aIlIMCh aroB MOCTPOCHUA

O606menue. [loctpoenue ceuenuii B
nupamujie, Kyoe rmo TpéM Toukam Ha
pé6pax. Co3nanne BHIHOCHBIX YepTEKEN
1 3aIlIMCh IaroB MOCTPOCHUA




21

22

23

[ToBTOpenue manumerpun: Teopema o
MPONOPIHMOHANBHBIX 0Tpe3kax. [lonodue
TPEYroJbHUKOB

[ToBTOpenue manumerpun: Teopema
Menenas. PacueTsl B ceUCHUSIX Ha
BBIHOCHBIX 4YepTexax. Mcropus pazButus
IJITAHUMETPUHU U CTEPEOMETPUH

KontposbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

AHanu3 KOHTPOJIbHBIX paboT. B3aumHoe
PACIIOJIOKCHHUEC IPAMBIX B IPOCTPAHCTBEC.
CkpeuuBatouuecs npsmele. [Tpusnaku
CKPELIMBAIOIUXCS TPSIMBIX.
[TapannenbHble IpsMble B IPOCTPAHCTBE

25

Teopema o CylIeCTBOBAaHUU U
€AMHCTBEHHOCTH IPSIMOM MapajuIeIbHON
JAHHOM MPSIMON, MPOXOAIIEH uepe3
TOYKY ITPOCTPAHCTBA U HE JIeKAIEH Ha
JaHHOM npsAMoi. JlemMma o nepeceyeHuun
MapaJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

26

[TapannensHOCTH TpeX NpsiIMbIX. Teopema
0 TpEX MapajulebHbIX NPAMBIX. Teopema
0 CKpELIMBAOLINXCS MPSIMBIX

27

[TapannensHOE POEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapajlieIbHOTO
npoekTupoBanus. M300pakeHue pa3HbIX
¢buryp B mapannenbHON TPOEKIUN




28

29

30

31

32

enTpanbHas npoekus. Yrou ¢
COHAIIPABJICHHBIMUA CTOPOHAMHU. YTOII
MEXy MPSMbIMU

3agaun Ha JOKa3aTeabCTBO U
HCCIIeIOBaHKE, CBSI3aHHbIE C
pacIoyioKeHNEeM PSMBIX B
IIPOCTPAHCTBE

[ToHsiTHA: MapanaeaIbHOCTh NPSIMO U
IJIOCKOCTH B mpocTpaHcTBe. [Ipu3Hak
MapauIebHOCTH MPSMON U TUIOCKOCTH.
CBoiicTBa napajyieIbHOCTU MPSIMON U
IJIOCKOCTH

FGOMeTpI/I‘{eCKI/IC 3aJa4li Ha BBIYHCIICHHUC
1 JOKa3aT€JIbCTBO, CBA3aHHBIC C
mapalyiCJIbHOCTBIO IIPAMBIX U IUIOCKOCTEH
B IIPOCTPAHCTBEC

[TocTpoeHue ceduenust, MPOXOIAIIETO
4yepes JaHHYIO NPAMYIO Ha YEPTEXKE U
[apajuIeJIbHOTO APYrou npsaMon. Pacyér
OTHOLIEHUN

33

[TapannenpHast npoeKLHs, IPUMEHEHUE
JUIS TIOCTPOCHHUSI CEUSHHI KyOa U
napauienenunena. CeoncTaa
napajieJenumnesa u mpu3Mbl

34

[TapannensHele ockocty. [IpusHaku
HapajyIeIbHOCTH JIBYX IUIOCKOCTEH

35

TeopeMa 0 mapaieIbHOCTH U
€AMHCTBEHHOCTH TUIOCKOCTH,
MIPOXOAAIIEH Yepe3 TOUKY, HE




36

37

38

MPUHAIJICHKAILYIO TAHHOM MJIOCKOCTH U
CJIIEICTBUS U3 HEE

CaolicTBa napajuieNbHBIX IJIOCKOCTEH: O
MapajuIeIbHOCTH TPSIMBIX TIEPECCUCHUSI
MIPU TIEPECEUCHUH JIBYX MapalIeIbHBIX
IJTIOCKOCTEH TpeThe

CaolicTBa napamuieabHbIX IIOCKOCTEN: 00
OTpe3Kax MapajiesIbHbIX NPSMBIX,
3aKJIIOYEHHBIX MEXAY MapauleIbHbIMU
IUIOCKOCTSIMH; O IIEPECEUCHUU IPSAMOM ¢
JBYMS IapaJIJIeIbHBIMU TJIOCKOCTSIMU

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

41

[ToBTOpEHME: TPUTOHOMETPUS
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuiesenumena

Brruncnenue UIMH OTpE3KOB B KyOe 1
IIPSAMOYTOJIBHOM IapajlieIenuIe e

42

[lepneHMKyYIAPHOCTD NPSMOM U
mockocty. [Ipru3Hak
MIEPIEHIUKYISIPHOCTHU MIPSIMOHN U
IJIOCKOCTH

43

3akperienue. [lepneHaUKyIIPHOCTD
psAIMOM U utockocTu. [Ipu3Hak
MEPIEeHIUKYIIPHOCTH IPSIMON U
IUIOCKOCTH




44

45

46

Teopema o CyllleCTBOBaHUH U
€MHCTBEHHOCTH MPSIMOM, IPOXOAALIEN
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K IJIOCKOCTH
[IinockocT ¥ IepNEHAUKYJISIPHBIE UM
MpsSMbIE B MHOTOTPAHHUKAX
3akperuienue. [lnockoctu u

MEPIEeHIUKYJIAPHBIE UM IIPSIMbIE B
MHOTOTpaHHUKAX

47

[lepneHuKyIsp ¥ HAKJIOHHAS.
[TocTpoeHne nepneHauKynsapa U3 TOYKU

Ha IPSAMYIO

48

49

50

3axpemenue. [lepnenaukynsp u
HaknoHHasA. [loctpoenue
NEPHNCHAUKYJIApa U3 TOYKH HaA IIPAMYIO

Teopema o TpEx neprneHAUKYIApax
(npsimast 1 oOpaTHast)

3akperienue. Teopema o TpEx
nepreHAnKyIspax (nmpsmasi 1 oopaTHast)

51

52

53

Yron Mexay CKpenBaromuMHUCs
MPSIMBIMUA

[Touck neprneHIMKyIsPHBIX TPSAMBIX C
MTOMOIIIbIO IEPHEHAUKYISIPHBIX
IJTOCKOCTEM

OpTOFOHaJ'IBHOC MMPOCKTUPOBAHUC

54

[Toctpoenue ceuennii kyda, MpU3MBlI,
MPaBUJIBHON MUPAMUJIBI C TOMOLIBIO
OpPTOTOHAJIBHON MPOEKIINH




55

56

57

3akpermienue. [loctpoenue ceueHuit
KyOa, IPU3MbI, IPaBUIILHON MUPaMUIbI C
IIOMOUIbIO0 OPTOTOHAJILHON MPOEKINH
CummeTpus B IpOCTPaHCTBE
OTHOCHUTEJIBHO IUIOCKOCTH. [1nockoctn
CUMMETPUI B MHOT'OTPaHHUKAX
[Ipu3Hak neprneHAuKyJISpHOCTH IPSIMOU
U IJIOCKOCTH KakK CIIECTBUE CUMMETPUU

58

59

60

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PacCTOSIHUM OT TOYKH JO IJIOCKOCTH

3akpernenue. [IpaBunbHbIe
MHOTOTpaHHUKHU. PacuéT paccTosHuii ot
TOYKH JI0 TTIOCKOCTH

CriocoObl OIyCTUTb NEPIEHANKYIISAPBI:
CUMMETpPHUS, CIABUI TOUKHU 110
NapajuIeJIbHON IIPSIMOU

61

CaBur no HenapauienabHON NpSIMOH,
U3MEHEHUE PACCTOSHUN

62

63

KonrponsHas padora "B3anmHoe

p p

PacIoIOKEHUE TMPSIMBIX U TIJIOCKOCTEH B
npocrpaHcree”

AHanu3 KOHTPOJIbHBIX PadoOT.
IloBTOpEHME: Yyron Mexay NpsMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOpEMa
KOCHHYCOB




64

65

66

[ToBTOpEHME: Yroa MEeXKIY
CKPEILMBAIOIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

I'eomeTpuyeckue MeTObl BEIYUCICHUS
yria MeXIy MpsIMbIMU B
MHOTOTpaHHUKAX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPAHHOIO yrIia

67

68

69

70

[TeprieHAMKYASAPHBIE TIIIOCKOCTH.
CaolicTBa B3aUMHO NEPIEHANKYISAPHBIX
IJIOCKOCTEN

[Tpu3Hak neprneHIuKyIapHOCTH
IIJIOCKOCTEM; TeOpeMa O MPAMON
MEePECEUCHUS JBYX MIIOCKOCTEN
MIEPIEHIUKYISIPHBIX TPEThEH IIIOCKOCTH
[IpsiMoyroibHbII Napauienenunesn; Kyo;
U3MEpEHUS], CBOMCTBA IPSIMOYTOJIBHOTO
napajuiesenuneaa

TeopeMa 0 JUuaroHaljii npsiMmoyroJibHOro
napajijieacnuiiea U CJICACTBUC U3 Hee

71

CrepeomeTpuyuecKe U MPUKIaIHbIE
3a7a4¥, CBA3aHHbBIE CO B3aUMHBIM
pacIoa0KEHUEM NPSIMBIX U TUIOCKOCTH

72

73

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napajJiesIbHble INIOCKOCTH B
CTaHJIaPTHBIX MHOTOI'paHHUKaX

Hapa napajiCJIbHBIX IUIOCKOCTEM Ha
CKpCHIMBAOIHNUXCA NPAMBIX, PACCTOAHUC




74

MCKAY CKPCIINBAOIUMUCSA IIPAMBIMU B
IMPOCTBIX CUTYyalUIAX

Paccrosaune ot ToukHn J0 IINIOCKOCTH,
pacCcTosAHUEC OT HpﬂMOﬁ J0 IIIIOCKOCTH

75

Beluncnenue paccTosHUNA MEXKIY
CKPELIUBAIOIIKUMUCS IPSIMBIMHU C
IIOMOILBIO NIEPIEHANKYJISPHON
IJIOCKOCTH

76

TpéXrpaHHblii yroi, HEpaBeHCTBaA IS
TpexrpaHHbIX yrios. Teopema Iludaropa,
TEOPEMbI KOCHHYCOB U CUHYCOB JIJIS
TPEXTPAHHOIO yIJia

77

78

DNEeMEHTHI CPEPUIECKON TeOMETPHH:
reoJIe3nYeCcKue JIMHUYU Ha 3emiie

KonTponbnas padota "Yrisl u
paccrosiHus"

79

AHanu3 KOHTPOJIbHBIX PaloT.
CucremaTu3zanus 3HaHUN
"MHOrorpaHHyK 1 €ro 3J1€MeHThI"

80

81

82

[Inpamnpa. Buael nupamun. [IpaBunpHas
npamMuaa

ITpusma. IIpssmas u HaKJIOHHAS PU3MBI.
IIpaBunbHas npusma

[IpssMo#t napaynenenunen,
NPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo

83

Beinykieie MHOrOrpanHuku. Teopema
Ditnepa




Brinykibsie MHOTOrpaHnHuKkd. Teopema

84 Diinepa. [IpaBuiibHbIC U 1
MOJIYTPAaBUILHBIC MHOTOTPAaHHUKH

85 Kontponbnas padota "MHororpanHuku"” 1

26 AHann3 KOHTPOJIbHBIX paboT. [ToHsTHe |
BEKTOpA Ha IUIOCKOCTH U B IPOCTPAHCTBE

87 CymMmma BEKTOPOB 1

88 PaznocTs BekTOpOB 1

89 [IpaBuno mapannenenunena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
Paznoxenne BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIUX B OJTHOU 1
IJIOCKOCTH

92 CkansipHoe pou3BeJIeHUE 1

03 Brruucnenue yria Mexy BEKTOpamMu B |
MIPOCTPAHCTBE

94 [Ipocreiimue 3a1auu ¢ BEKTOpaMH 1

95 3akpemnenue. [Ipocrelimme 3axaun ¢ |
BEKTOpaMH

96 [ToBropenue. [Ipocreimmue 3anauu ¢ |
BEKTOpAMH

97 O606menue.ITpocreitmue 3anaun ¢ !
BEKTOpaMH

08 O06o011IeHne 1 cucTeMaTu3aIys 3HaHUH !
o Teme: «BekTopbi»

99 O060011eHre U cucTeMaTu3alus 3HaHU| 1

10 TEME ((MHOFOFpaHHI/IKI/I ».




100 Hrorosas koHTposbHas paboTa 1
AHanu3 KOHTPOJIBHBIX PadoT.
101 [ToBTOpenue no teme: «llnomanb 1
MTOBEPXHOCTH»
102 O06o001IeHre U CHCTeMaTU3alus 3HAHUN !
3a roj
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KJIACC

KosauuyectBo 4yacos DJIEKTPOHHbBIE
Ne HMara uugposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero H3yueHusi oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
[ToBTOpenue tems! "KoopauHarst
1 BEKTOPA Ha IUIOCKOCTH U B 1
npocTtpaHcTBe"
) [ToBTOpenue tems! "CxkanspHoe |
IIPOU3BEIEHUE BEKTOPOB"
3 [ToBTOpenue Temsl "Bbruncienue yria 1
MEXy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpenue Temsl "YpaBHEHHE NIPAMOI, |
MPOXOJIAIIEH yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, |
ypaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, |
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
7 BektopHoe npousBeneHne 1
2 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBaHKE
9 3akpenuenue. JInHeliHbIe HEPAaBEHCTBA, ]
JMHENHOE POrpaMMHUPOBAaHUE
10 AHaTMTHYECKHE METO/IBI pacyéTa yria 1
MEX1y IPSMBIMH B MHOTOI'PaHHUKAX
1 AHaIUTHYECKHE METO/BI pacuéTa yria |

MCKAY MIIOCKOCTSAMU B MHOT'OI'PaHHUKAX




®dopmysa pacCTOSHUS OT TOUKH J10

12 IUIOCKOCTH B KOOpJMHATaX

13 Haxoxnenue paccTosHUN OT TOYKH 10
IIJIOCKOCTH B KyOe

14 Haxoxnenue paccTosstHUM OT TOYKHU 710
MJIOCKOCTH B IPABUJILHOW MUPAMU/IE

15 KoHnTtposbHas padota "AHamuTuyeckas
reoMerpust"”
AHanu3 KOHTPOJIbHBIX paboT. CeueHus

16 MHOTOTPaHHHUKOB: CTaHJapTHHIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/T
CJIEJIOB
CeueHust MHOTOTPAHHUKOB:

18 CTaH/IapTHbBIE IUIOCKOCTH, IIEPECEUCHUS
HPSMBIX U IIJIOCKOCTEMN

19 [TapannenbHble NpSAMbIE U TIJIOCKOCTH:
napajjieIbHble CEYEHUs

20 [TapannenbHble NpsIMbIE U TIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapannenbHble NpsIMbIE U TIOCKOCTH:

21 YTIIbI MEX]TY CKPEIIUBAIOIIIUMHUCS
TPSIMBIMU
[lepnienauKynsipHBIE IPSIMBIE U

2 MJIOCKOCTH: CTaHIAPTHBIE Maphl

NEePNEHAUKYJISIPHBIX IUIOCKOCTEN U
IIPSAMBIX, CHMMETPUH MHOTOI'PAHHUKOB




23

24

25

[leprienquKyngpHbIEC TIPSIMbIE U
IUIOCKOCTH: TEOPEMA O TPEX
NepHeHANKYIISIpax
[leprienquKyngpHbIEC TPSIMbIE U
IUIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOTOTpaHHHKaX

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (POPMYJIBI IS
IO e, COOOpaKEHHUS IO 100U

26

3akperuienue. [loBropenue: miomaam
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ut

27

28

29

30

O6o6mienue. [ToBropenue: momam
MHOTOYTOJILHUKOB, (hOPMYJIBI JIJIs
TJI0IIAJIeH, COOOpaKEeHUsI TTOI00Ms

[Tnomany ceyeHnit MHOTOTPaHHUKOB:
TUIONIA/IM TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Mst

3akperuienue. [lnomanu ceuennit
MHOTOIPAaHHUKOB: IJIOIIAI1
MOBEPXHOCTEN, pa3pe3aHus Ha YacTH,
co00paxeHus moao0us

KonTponabnas pabora "[loBTopenue:
MHOTOT'PaHHHUKH, CEUEHHS
MHOTOTPaHHHUKOB"

31

AHanu3 KOHTPOJIbHBIX paboT. O0bEM
tena. O6beM MPsIMOYTOJILHOTO
napaJuleenumneaa




32

33

3amaun 00 yaBOCHHH Kyda, O
KBaJIpaType Ky0a; O TPUCEKIINH yTia
CrepeoMeTpHUECKUE 3a]1a91, CBA3aHHbBIC
¢ 00BEMOM TIPSIMOYTOJIBHOTO
napajuiesienune/a

34

[Ipukiianuelie 3a7a4n, CBsI3aHHbBIE C
BBIUMCIICHHEM 00BhEMA MPSIMOYTOJILHOTO
napasuiesenumneia

35

36

37

O0BEM IpSAMON TPU3MBI

CrepeoMeTpuueckue 3aauu, CBSI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSAMO
IPU3MBI

[Ipukiiagueie 3a7a4n, CBsI3aHHbBIE C
00BEMOM MIPSAMOI TPU3MBI

38

39

40

41

Brruucnenue 00EMOB TEJ C TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAKJIOHHOM MPU3MBI

3akperuieHue. Beruucnenue o6EMoB
T€J ¢ IOMOUIBIO ONPEAEIEHHOIO
uHTerpana. O6bEM NUpaMu/Ibl

®dopmyna 00bEMa MUPaMH/IBL.
OTtHoteHNEe 00HEMOB TUPAMU] C
O0IIUM YIIIOM

3akperienue. opmyna 06béma
nupamuibl. OTHOIIEHHE 00BEMOB
OUpaMU/I ¢ OOIIUM YTIIOM

42

CrepeomMeTpriecKue 3a/1a4u, CBI3aHHBIC
¢ 00bEMaMU HAaKJIOHHON MPU3MBI




43

44

45

3akpermienue. CtepeoMeTpruYecKre
3aa4d, CBI3aHHbIE C 00BbEMaMU
TTUPAMHU/TBI

[Tpuknagaeie 3agaun 1o Teme "OO0BbEMBI
Ten", CBsA3aHHBIE ¢ 00HEMOM HAKIOHHOM
MIPU3MBI

3akperuienue. [Ipuknaanpie 3a1a4u 1Mo
teMe "OOBEMEI Tel", CBsI3aHHBIE C
00BEMOM TTHPaAMUIBI

46

47

48

49

[Ipumenenne 06bEMOB. Boruncienue
PacCTOSHUA 10 INIOCKOCTH

Kontponbnas pabota "O6beM
MHOTOrpaHHHKaA"

AHaJnu3 KOHTPOJIbHBIX PadoT.
[MunuHapryeckas MOBEPXHOCTb,
o0pa3yrolye UINHAPHYECKON
MIOBEPXHOCTHU

umuaap. [psamoii KpyroBod HUIMHAD.
I1nomans MOBEPXHOCTU HUIUHAPA

50

51

52

Konnueckas moBepXxHOCTh, 00pasyroiire
KOHHYECKOU nmoBepxHocTh. Konyc
Ceuenne KoHyca IIIOCKOCTHIO,
napanjelbHON IIOCKOCTH OCHOBAaHUS
VYceuénnslii konyc. M3o0paxxenue
KOHYCOB U YCE€UEHHBIX KOHYCOB

53

[Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTH KOHYyCa




54

55

56

57

3akperuienue. [Lnomanp 60koBOMH
MMOBEPXHOCTHU Y MOJIHOM TOBEPXHOCTHU
KOHYyca

CrepeoMeTrpuueckue 3aauu Ha
JI0KAa3aTeNbCTBO U BBIYHUCIICHUE,
MIOCTPOCHUEM CEUECHUHN IMIUHIPA,
KOHYca

3akpermienue. CtepeoMeTpuiyecKre
3a/la4¥ Ha J0Ka3aTeNIbCTBO U
BBIUMCJICHHE, TOCTPOCHUEM CEUEeHUN
HWIMH]Ipa, KOHyca

HpI/IKJIa)]HBIG 3aJa4u, CBA3aHHBIC C
UIHHIPOM

58

59

3akperenue. [Ipuknannele 3anaqu,
CBSI3aHHBIE C IIHJIMHIPOM

Cdepa u map

60

[lepeceuenue cheps! u mapa ¢
1ockocThio. Kacanue mapa u cepbl
IUIOCKOCTBIO. By u n3o0paxenue mapa

61

3akpemnnenue. [lepeceuenue cepsl u
nrapa ¢ TiockocThio. Kacanue mapa u
chepsl mIockocThi0. Bua u
n300paxkeHue mapa

62

63

VYpasuenune chepsl. [Lnomans chepst n
e€ yacrei

Cummerpus chepsl 1 mapa

64

CrepeomeTpHryuecKue 3aa4u Ha
JA0Ka3aTeJIbCTBO U BBIYMCIICHHUC,




65

66

CBsI3aHHBIE CO CEPOH U MIapoM,
MMOCTPOEHUEM UX CEUEHUH IIJIOCKOCTHIO

3akpermienue. CtepeoMeTpruiyecKre
3aJja4uM Ha J0Ka3aTelIbCTBO U
BBIUKCJICHHE, CBA3aHHbIE CO chepoit U
[IapOM, TOCTPOCHUEM UX CEUCHHI
IJIOCKOCTBIO

[TpuknaaHbie 3a7a49u, CBSI3aHHBIC CO
chepoit u mapom

67

[IoBTOpEHUE: OKPYKHOCTH Ha
IJIOCKOCTH, BBIYMCIIEHUS B OKPY>KHOCTH,
CTaHJapTHbIE I0J100U

68

69

Pazmuuannie KOM6I/IHaIII/II/I TCJI BpalllCHUA
U MHOT'OI'paHHUKOB

3agauu o Teme "Tena 1 MOBEpXHOCTH
BpauieHus"

70

3akperuienue. 3agaun mo teme "Tena u
MOBEPXHOCTHU BpaleHus"
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