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HOACHUTEJIBHAA 3AIINCKA

['eomeTpust sABISETCA OMHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oOpa3oBaHus, TaK KaKk 00ECIIEYUBAECT BO3MOKHOCTh M3YyUCHHS TUCIUILUINH
€CTECTBEHHO-HAYYHOW HAIPaBJIECHHOCTH M TIPEJAMETOB T'YMaHHTAPHOTO ITUKJIA.
[TockombKy  JIOTHYECKOE  MBIIUIeHUWEe,  (GopMupyeMoe TpH  H3yYCHUHU
0OyYarOIIMMHCS TIOHITHHHBIX OCHOB T€OMETPHH, TIPH JI0OKA3aTECIIbCTBE TEOPEM U
MMOCTPOCHUU IETTOYKH JIOTHYECKUX YTBEP)KICHUHN MPHU PEIICHUH I€OMETPUUYSCKHUX
3aJlad, YMCHHE BBIJIBUTaTh M OIPOBEPraTh THUIOTE3bl HEMOCPEIACTBEHHO
WCITIOJIB3YIOTCSl TIPH PEIICHUM 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH
(bu3MYecKuX 3a/1a4.

Llens ocBOCHUS MpPOTrpaMMbI y4eOHOTO Kypca «I'eoMeTpusi» Ha yriayOaéHHOM
YpOBHE — PAa3BUTHEC WHIWBHUIYAIBHBIX CIOCOOHOCTEH OOyYaromuxcsi Ipu
W3YYCHUHU TE€OMETPHUH, KaK COCTABJISIONICH MpeaIMeTHON obnacTh «MareMaThka 1
nHpopMaTHKa»  dYepe3  O0OCCICUYCHHE  BO3MOXKHOCTH  NPHOOPETCHUS U
UCIIOB30BaHUsl 0oyiee TIYOOKHX TEOMETPUYECKHUX 3HAHUW U JeHCTBUH,
cnenuUIHBIX TEOMETPUH, H HEOOXOAUMBIX IS YCIICITHOTO MPoheCCHOHAIBLHOTO
o0Opa30BaHUs, CBSI3aHHOTO C UCIIOJb30BAaHHEM MaTEMaTHKH.

[TpriopuTeTHRIMKM 3aJladaMU Kypca TCOMETPUHM Ha YIUIYOJIEHHOM YPOBHE,
PaCHIMPSIOIMIMMH M YCUITHBAIOIIUMHU Kypc 0a30BOTO YPOBHSI, SBIISIOTCS:

pacimpeHye MpeACTaBICHUS 0 TEOMETPHM KaK YacTH MHUPOBOH KYJIbTYPhI U
dbopMHpOBaHUE OCO3HAHUS B3aMMOCBSI3H T€OMETPHH C OKPYKAFOIIIM MUPOM;

dbopMupoBaHUE TMPEACTABICHUS O IPOCTPAHCTBEHHBIX (QHUTYypaX Kak o
BOKHCUIITUX MAaTEMaTHYECKHX MOJEIAX, TO3BOJISIONIMX OMHMCHIBATH M H3Yy4YaTh
pa3HbIC SABJICHUS OKPY>KAIOIIET0 MUPa, 3HAHKE TIOHATHIHOTO aIriapaTta 1o pa3jaeiy
«CTepeoMeTpus» y4eOHOTO Kypca T€OMETPHUH;

dbopMupoBaHUE YMCHUS BJIAJIETH OCHOBHBIMHU [IOHATHUAMHU 0
MPOCTPAHCTBEHHBIX (UTypaX W WX OCHOBHBIMH CBOHCTBAMH, 3HAHUE TEOPEM,
dbopMyT W yMEHHE WX TIPHUMCHITh, YMCHHS JIOKa3bIBaTh TCOPEMbI M HaXOIHTh
HECTaHJapTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS PAcllO3HABATh HAa YEPTEKaxX, MOJCISIX U B peaTbHOM
MHpPE MHOTOI'PDAHHMKH M Tejla BpallCHHUS, KOHCTPYHUPOBATH TE€OMETPUYCCKUE
MOJICIIH,

dbopMHupOBaHNE TOHMMAaHHUS BO3MOXXHOCTH aKCMOMATHYECKOT'O ITOCTPOCHUS
MaTEMaTHYECKUX TEOpHid, (POPMUPOBAHHEC MOHUMAHUS POJIM AKCUOMATHKHU IPH
MIPOBEICHUH PACCYKICHU;

dbopMHpOBaHHWE YMCHHUS BJIaJCTh METOJAaMHU JOKAa3aTeIbCTB U aJTOPUTMOB
pEIICHMs, YMECHHS WX TPUMCHSTH, NMPOBOJHUTH JIOKa3aTEIbHBIC PACCYXICHHUS B
XOJI€ PeIICHUs CTEPECOMETPUUYECKHX 3a/1a4 U 33J1a4 C TPAKTHYECKUM COJIepKaHUEM,



dbopMHupoBaHUE TPEACTABICHHS O HEOOXOJAMMOCTH  JIOKA3aTeNIbCTB  IIPH
000CHOBaHUY MaTEMATHICCKUX YTBEPIKICHUN U POJIU aKCHOMATHUKH B TIPOBEIACHHUU
JCTYKTUBHBIX PAaCcCYXICHUH,

pa3BUTHE ¥ COBEPUICHCTBOBAHWE WHTEIUICKTyaJIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TO3HABATEILHON aKTHBHOCTH, MCCIICIOBATEIIBCKUX
YMCHHH, KpUTHYHOCTH MBIIIUICHUS, MHTEpEca K U3YUCHHUIO T€OMETPHH,

dbopmupoBanre (HYHKIIMOHAIBHOH TPAaMOTHOCTH, PEICBAHTHOW T€OMETPHH:
YMCHHS PAclO3HaBaTh IMPOSBICHUS TEOMETPUYCCKUX TIOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PCaIbHBIX JKU3HCHHBIX CUTYAlHMSIX W MPHU U3YYCHUU JIPYTHUX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS  3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUS PEaTbHBIX CHUTYAIlMid, HWCCJICIOBAHUS ITOCTPOSHHBIX MOJIETICH,
WHTEPIPETAINN TTOJTYYCHHBIX Pe3yJIbTaTOB.

OCHOBHBIMH COJICPXKATEIBLHBIMHM JTUHUSAMH y4eOHOTO Kypca «['eoMeTpusi» B
10-11 «xnaccax sBusAwTcs: «[IpsiMble W MIOCKOCTH B IPOCTPAHCTBEY,
«MHororpanaukn», «Tema  BpameHus», «BekTopbl W  KOOpPAMHATHI B
MPOCTPAHCTBEY, «J[BUKEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo ®PI'OC COO TpebGoBaHHE «yMETh OIEPUPOBATH
MOHATUSAMU», PEICBAaHTHBIMH T'€OMETPUH Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCUTCS KO BCEM COJEpkKaTeIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHupoBaHUE  JIOTHUECKMX yMEHHH  pacmpenensercs He  TOJIbKO  I10
coJiep KaTelIbHBIM JIMHHUSIM, HO | 110 roaaM oOydeHus. ConepikaHue oOpa3oBaHUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHUs dDemepanbHON pabodei
MIPOrPaMMBI, pacHpeeICHHBIM IO ToAaM OOyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPHHIIMITHAILHBIM BOIPOCAM O0yUYarOIIHECs
oOpalrajuch HEOAHOKPATHO. OTO  TIO3BOJIIET OPTaHHW30BaTh  OBJIAJICHHE
TCOMETPUICCKUMU MOHATHUSIMH M HaBBIKAMU TIOCIICIOBATEIHHO U ITOCTYNATEIIbHO, C
COOJTIO/ICHUEM MPUHIIMAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMS BKJIFOYATh B OOIIYIO
CHUCTEMY T€OMETPHYCCKHUX MPEICTABICHUN 00YUYaIONMINXCs, PACIIUPSS U YIITYOJISsI
e€, oOpa3ys IpPOYHBIC MHOKECTBEHHBIC CBSI3H.

[lepexoa K MI3YYCHHIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE ITO3BOJISCT:

co3garb  yciaoBus il AuddepeHnanud  00ydeHHUs,  IOCTPOCHHUS
WHIUBUIYAbHBIX — 00pa30oBaTebHBIX IpOrpamMM, OOECIEeUUTh  YIIyOJEHHOE
M3YYCHHUE TEOMETPHUH KaK COCTaBJIIONIEH yueOHOro mpeamera «KMaTemMaTuka,

MOJITOTOBHTHh OOYYAIOIIUXCSA K TPOAODKCHUIO HW3YYEHUS MAaTEMaTHKHU C
ya€ToM BbIOOpa Oyamymied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTh MEXIY
o01muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusydyenme yueOHOro kypca «['eomerpusi» Ha YIIIYOJIEHHOM YpPOBHE
orBogutcs 204 gaca: B 10 kimacce — 102 gaca (3 yaca B Hezeno), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIO).



COIEPKAHUE OBYYEHUA
10 KJIACC

IIpsimble U MJIOCKOCTH B POCTPAHCTBE

OCHOBHbIE  TIOHATUA  CTepeoMeTpuM. Touka, TmpsMas, IUIOCKOCTS,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATUYECKOM TIOCTPOCHUHU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3auMHOe pacnosiokeHue MNpsIMBIX B IIPOCTPAHCTBE. IEpECEKarolumecs,
NapajuleJbHble M CKpelluBaronuecs npsMsle. [Ipu3Haku CKpeluBaronmxcs
npsAMbIX. [lapamienbsHOCTh IPSAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE ! MapaJljIeIbHbIC
IIPsIMBIE B IIPOCTPAHCTBE, MapaJUIEIIbHOCTD TPEX MPSIMBIX, APAIIIEIBHOCTD IIPSIMOU
u 1iockoctu. [lapamnenbHoe W IEHTpallbHOE MPOEKTUPOBaHHE, H300paKeHue
¢uryp. OCHOBHBIE CBOICTBa MapauIeNbHOIO MpoekTUpoBaHus. M3o0paxeHue
buryp B mapajienbHON MPOEKIUU. YTIbl C COHANPABIEHHBIMU CTOPOHAMH, YIOJ
MEXIY IPSAMBIMHU B IPOCTpAaHCTBE. [lapamienbHOCTh IIIOCKOCTEN: MapaliIeIbHbIE
IIJIOCKOCTH, CBOMCTBa rapajielIbHbIX IIJIOCKOCTEM. [Ipocrenmme
NPOCTPAaHCTBEHHbIE (QUIypbl Ha IJIOCKOCTH: TETpad’Ap, MapajulelenuIe],
MMOCTPOCHUE CEUYCHUM.

IleprieHAUKYIJISIPHOCTD NMPAMOMN U IIOCKOCTH. NEPIECHIUKYJIISPHBIEC PSIMBIC B
IIPOCTPAHCTBE, NPSAMBIC MapajUICNIbHbIE W MEPHEHIUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK TMEPHEHAUKYISIPHOCTA IIPSAMOM M IUIOCKOCTH, TeopemMa O IPsAMOWU
MIEPIICHAUKYJIISIPHOU IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHUE.
IleprieHAUKYJISIp U HAKJIOHHBIE.: PACCTOSIHUE OT TOYKHU J10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 7O  IUIOCKOCTH,  TOPOEKIUs  (GUrypsl Ha  IUJIOCKOCTb.
IleprieHAUKYJISIPHOCTh  IUIOCKOCTEM:  NPU3HAK  IEPIEHAUKYJSIPHOCTH  JBYX
IJI0CKOCTEN. TeopeMa o TpEX NMepHeHAUKYIApax.

YTIiael B IIPOCTPAHCTBE. YIroJl MEXAY NPSIMOW M IUIOCKOCTBIO, JABYTPAaHHBIN
YIOJI, JIMHEWHBIM yroJl ABYIPAHHOTO yria. TpEXrpaHHbIM U MHOIOI'PDAHHbBIC YIJIbIL.
CBoiicTBa IUIOCKMX YIVIOB MHOTOTpaHHOro yria. CBOHCTBA IUIOCKHX U
IBYI'PaHHBIX YIJIOB TPEXIPAHHOIO yryia. TeopemMbl KOCMHYCOB U CHHYCOB IS
TPEXTPAaHHOIO YIJa.

MHoOrorpaHHMuKH

Buael MHOrorpaHHUKOB, pa3BEpTKa MHOrorpasHHuka. IIpusma: n-yrospHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAs MPU3Mbl, OOKOBasi M MOJHAs MOBEPXHOCTb MPU3MBI.
ITapamnenenunen, nOpsIMOYIOJIBHBIM — [apajuleJIeNUIIe]] W €r0  CBOWCTBA.
Kparvaiimine mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oiinepa.
[IpoctpancTBenHnas Tteopema Iludaropa. I[lupamupma: n-yronpHas mnHUpamMuja,
npaBuwibHas W yceu€HHas mnupamuibl. CBolictBa pébep M OOKOBBIX TpaHel
MIPaBWIbHOM nupaMuibl. IIpaBuibHbIE MHOIOTPAaHHUKU. NPAaBWIbHAS IpPU3Ma U



MpaBWIbHAS NUpaMUJia, MpPaBWIbHAS TPEYroJibHAas MUpaMHUIa W TPaBUIIbHBIN
terpadip, ky0. IlpeacraBieHue O MNPaBUIBHBIXMHOTOTPAHHUKAX: OKTadp,
JOJEKadIp U UKOCAdIIP.

Bblunciienne 31€eMEHTOB MHOTOTPAaHHUKOB: péEOpa, JOuWaroHaid, YIJIbl.
[Inomans OOKOBOM MOBEPXHOCTH U TIOJHOM TMOBEPXHOCTH MPSMOU MPHU3MBI,
oAb OCHOBAaHUW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPHUMBI.
[Tnomans OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTU MPABWIBHOM MHUPAMMIBI,
TEOpEMA O TUIOIAAN YCEYEHHON TUPaMU/IBI.

CummeTpuss B NOPOCTPAHCTBE. DJIEMEHTBl CUMMETPHM  IPABHIBHBIX
MHOTOTpaHHUKOB. CHUMMETpHs B MPaBWIBHOM MHOTOTPAHHUKE. CHUMMETPUS
napajulielienuneaa, CUMMETPHUS MPAaBWIBHBIX MPU3M, CUMMETpPUS NPABUIBHOU
MAPAMHU/IBI.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

[loHsATHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOp, [JIMHA HEHYJEBOIO
BEKTOpPA, BEKTOPbl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W IMPOTHUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eCTBUSA C BEKTOPAMU: CIIOKEHNE
Y BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucio. CBOMCTBA CIIOXEHUs BEKTOpoB. CBONCTBAa YMHOKEHUSI BEKTOpPA Ha YHUCIIO.
[lonsiTHE KOMILIAaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapammenenunena. Teopema O pPa3lIoKEHUU BEKTOpa IO TPEM
HEKOMIUIaHapHbIM  BekTopaMm. lIpsmoyronpHas cucrema  KOOpAMHAT B
npoctpadcTBe. KoopanHaTel Bektopa. CBsi3b MEXAY KOOpAMHATaMH BEKTOpa U
KOOpAMHATAaMU TOYEK. YTOJN Mexay BekTopamu. CKaaspHOE MpPOU3BEACHUE
BEKTOPOB.

11 KJIACC

TeJsia BpameHus

[ToHATHA: UMIMHIApPUYECKAs] TMOBEPXHOCTh, KOHUYECKAs MOBEPXHOCTD,
chepuueckasi MOBEPXHOCTb, oOOpa3ylolue MnoBepxHocTed. Tena BpalleHus:
IUWJIUHIP, KOHYC, YCEUE€HHBIM KOHyc, cdepa, map. B3aumHoe pacmosioxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxenue ten
BpallleHus] Ha TJIOCKOCTU. Pa3BépTka muiuHapa u koHyca. CummeTpusi cepsl u
mapa.

O06bEM. OcHoOBHBIE cBOiicTBa 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJBLHOTO Tapauienenunega u cieactsus u3z He€. OObEM mnpsaMoil u
HAKJIOHHOW MPU3MBI, HWJIWHJpA, MUpaMHUabl U KoHyca. OOBEM 1apa U 1mapoBOTo
CEerMEeHTa.

KomOunaruu Ten BpalieHuss U MHOrorpaHHHKOB. [Ipu3ma, BhnucaHHas B
UWIMHAP, ONHMCAaHHAs OKojo wnuiauHApa. Ilepeceyenwe cdepsl W 1mapa ¢
miockocThio. Kacanwe miapa u cdepsl miockocThio. [loHsATHE MHOrOrpaHHHKA,



OMHUCAHHOTO OKOJI0 cdepbl, cdepbl, BNUCAHHOW B MHOTOTPAHHUK WU TEJIO
BpaILICHUS.

[Tnomank MOBEPXHOCTH IUIMHIPA, KOHYyCa, Momaas chepsl u e€ vacTei.
[Togobue B mpocTtpancTBe. OTHOIIEHHME OOBEMOB, ILIOMIAJICH TMOBEPXHOCTEH
noaoOHbIX (uryp. IlpeoOGpazoBanue momoOusi, romorerus. Pemienune 3agad Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHne ceueHnit MHOTOTPAHHUKOB U TEJI BPAILICHUS . CEUCHUS IIUIIMH]IPA
(mapaiienbHO W MEPHCHAUKY/ISIPHO OCH), CeYeHHs KoHyca (mapajuieibHbIC
OCHOBAHHIO M POXOJSIINE Yepe3 BEPIIUHY), CCUCHHUS IIapa, METObI TIOCTPOCHUS
CEUEHMII: METOJ| CJIEAO0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ MEPEHOCA
CEeKylIEU MIIOCKOCTH.

BekTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpocTpaHcTBe. Omnepanuu HaJ BEKTOopamu. BekTopHoe
YMHOKE€HHE BEKTOpoB. (CBoiicTBa BEKTOPHOrO yMHOXkeHHUs. I[IpsMoyrosbHas
cucTemMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. Pa3znoxkeHue BeKTopa
no Oazucy. KoopIWHATHO-BEKTOPHBI METOA MpU PEIICHUU T€OMETPUUYECKUX
3ajad4.

J{BMKeHUs] B IPOCTPAHCTBE

JIBxenust npoctpanctBa. OTtoOpaxeHus. J[B>KeHUsT U paBEeHCTBO (UTYD.
OO6mme cBoiicTBa JABWKEHHH. Buael JBWKEHUN: TmapauieNbHBIA TEpPEeHocC,
LHEHTpaJIbHAS CUMMETpPHS, 3€pKaJibHasi CHUMMETPHS, MOBOPOT BOKPYI MPSIMOM.
[IpeobpazoBanus monoodus. [Ipsamas u cepa Ditnepa.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

1) rpazk1aHcKoe BOCTIMTAHHE:

chOPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIMK 00YUarOIIETr0oCs KaK aKTUBHOTO U
OTBETCTBCHHOTO  4YJE€HA  POCCHICKOro  OOIIeCTBa,  MPEACTABICHUE O
MaTeMaTHYeCKuX OCHOBaX (DYHKIIMOHHPOBAHHS PA3TUYHBIX CTPYKTYD, SIBICHHUH,
HpoLeaAyp TpaXkIaHCKOTo o0IecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBHH C HX
GYHKIUSIMA ¥ Ha3HAYCHHEM;

2) IaTPUOTHYECKOE BOCTINTAHHUE:

chOpPMHUPOBAHHOCTH POCCUUCKON TPaKIaHCKON MICHTUYHOCTH, YBAKEHUS K
HPOIUIOMY W HACTOSIIEMY POCCHICKON MaTeMaTHKH, [IEHHOCTHOE OTHOIIEHHE K
JTOCTHKEHUSIM POCCHUICKAX MaTEMAaTHKOB M POCCHUICKON MaTeMaTHYECKOU MIKOJIBI,
UCIIOJIb30BAHUE ATHX JOCTHIKCHHH B JAPYIMX HayKax, TEXHOJIOTHSX, chepax
9KOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHHE TYXOBHBIX I[CHHOCTEH POCCHICKOTO Hapoja, chopMHUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMUS, STHYCCKOTO MOBEICHHS, CBSI3AHHOTO C MPAKTUYCCKUM
NPUMEHEHHEM JOCTHXKCHHN HAayKd U JEATCIBHOCThIO YYEHOrO, OCO3HAHHUE
JIMYHOTO BKJIAJIa B MOCTPOCHUE YCTOMYMBOTO Oy IyIIEro;

4) acTeTHYECKOE BOCIIUTAHHE!

3CTETHMYECKOC OTHOIICHHE K MHPY, BKIIOYas 3CTETHKY MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEHICHUH, PACCYXACHHUH, BOCIPUUMUYUBOCTD
K MaTeMaTHIeCKUM aCIeKTaM Pa3IMYHbIX BUIOB UCKYCCTBA;

5) pusznueckoe BocIUTaAHHE!

COPMHUPOBAHHOCTh yMEHHUSI MNPUMEHAThH MaTeMaTHYECKUE 3HAHUS B
UHTEpecax 3J10pOBOro 1 6€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0pOBBIO (30pOBOE MHTaHHE, COATAHCUPOBAHHBIA DPEXKHUM 3aHATHN H
OT/IbIXa, PeryispHas (Gu3nveckas akTUBHOCTH), (HU3UUECKOE COBEPIICHCTBOBAHKE
IIPH 3aHATHSIX CIIOPTHBHO-03I0POBUTEIIBHON JEATEILHOCTHIO;

6) Tpy10BOE BOCIIMTAHHUE:

TOTOBHOCTh K TPYAY, OCO3HAaHHE IIEHHOCTH TPYIOIIOOUS, HMHTEpEC K
pasnuuHbiM  chepaM  MPOGECCHOHANBHOW  JICSITEIBHOCTH,  CBSI3aHHBIM  C
MaTeMaTuKoOW W e€ NPWIOKEHUSMH, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynmymieid npodecCHd W pealn30BBIBATH COOCTBEHHBIC JKU3HEHHBIC ILIAHBI,
TOTOBHOCTH W CIIOCOOHOCTH K  MaTeMaTHYeCKOMY  OOpa30OBaHUIO |



caM0o00pPa30BaHUI0 Ha MPOTSHKEHHH BCEH JKU3HH, TOTOBHOCTH K aKTHBHOMY
YYaCTHIO B PELICHUH IPAKTUYECKHX 3a/1a4 MaTEMAaTHIECKON HAIIPaBIEHHOCTH

7) 3K0J10rH4YecKoe BOCIIUTAHHE!

C(OPMHPOBAHHOCTh  DKOJOTHYECKON KYyIbTYPHI, IIOHUMAHHE BIIUSHHS
COIHATbHO-DKOHOMHYECKUX MPOIECCOB HA COCTOSIHHE MPHPOJHON M COLMATBHOM
Cpeibl, 0CO3HAHME TII00aIBHOTO XapaKTepa SKOJOTHUECKUX MPOOIIeM, OpUEHTAIINS
Ha MPHMEHCHME MaTeMaTHMYeCKHMX 3HAaHHWU [UIs pEelIeHHs 3amad B 00JacTH
OKpY’KaroIleld Cpefpl, IUIAHUPOBAHHME ITOCTYIIKOB M OIEHKH HX BO3MOXKHBIX
TOCJIEICTBHM [T OKPY KAIOIIEH CPEIBI;

8) IeHHOCTH HAYYHOTO MO3HAHUS:

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH M  OOIIECTBEHHOM  INPAKTHUKH, IOHUMAaHHE
MaTEMaTHYECKOM HayKd Kak c(epbl YeIOBEYECKON IeATCIBHOCTH, JTalloB €é
pasBUTHS W 3HAYUMOCTH JUIS Pa3BUTHs [UBUIN3AIMH, OBJIAICHHE S3BIKOM
MaTeMaTHKd M MaTeMaTHYECKOHW KyJIbTypoi KaK CpEICTBOM ITO3HAHMS MHDA,
TOTOBHOCTH OCYIIECTBJIATh IMPOEKTHYI0 W HCCIEIOBATEIbCKYIO EATEIBHOCTD
UHIUBUAYAIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE yUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue aeiicTBUS .

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMaTUUYECKHUX
OOBEKTOB, TOHSATUH, OTHOIICHHH MEXAYy TMOHATUSIMH, (HOPMYIHPOBATH
ompeieNieHUs TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJacCU(PUKAIIIH,
OCHOBaHUS JIJIs1 0000IIEHHS M CPABHEHUSI, KpUTEPHUH MPOBOIUMOTO aHAIHN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTh U  MPEOOpPa3OBLIBATH  CYXKIACHUS:
yTBEPAUTEIbHBIE U OTPULIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHEIE,

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IIPOTUBOPEUUS
B ¢akTax, JaHHBIX, HAOMIOJCHUSAX U YTBEPKICHHIX, IpeajiaraTb KPUTEPUU s
BBISIBJICHUS] 3aKOHOMEPHOCTENW U MPOTUBOPEUUN;

JeJaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3AKIIIOUEHUI 110 aHAJIOTHUH;

MIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTeJILCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE€ ¥ OT MPOTHUBHOTO), BBICTPAMBAaTh apryMEHTAIUIO, IPUBOIUTEH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKJICHHS U BBHIBOJIHI,

BBIOMpaTh CMOCO0 pelieHust ydeOHOW 3amayu  (CpaBHHUBATh HECKOJIBKO
BApUAHTOB  pEIICHMS, BbIOMpaTh  Haubojee  MOAXOMAUUA ¢  Yy4ETOM
CaMOCTOSITEJILHO BBIZICICHHBIX KPUTEPHUEB).

Bba3oBrbIe ucciienoBaTe/IbCKUE eliCTBHA.



MCTIONIb30BaTh BONPOCHI KaK HCCIIENOBATEIbCKUI WHCTPYMEHT TIO3HAHUS,
dbopMymupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MPOOJIEeMYy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOpMHpOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3HIINIO, MHEHHUE,

MIPOBOJIUTH CAMOCTOSITEIPHO CIUTAHWPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHHE
10 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUYecKOro 00beKTa, SIBICHUs, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXKy 00bEKTaMH, SBICHUSMH, TIPOIIECCAMU,;

CaMOCTOSITETTFHO (HOPMYITHPOBATh OOOOIIEHHS W BBIBOJBI IO Pe3yJIbTaTaM
NPOBEAEHHOTO  HAONIOJNEHUWsS, HWCCICNOBAaHUS, OICHHBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3YIhTaTOB, BEIBOJOB U 0000IIIECHNUH;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCa, a TaKXKe BBIABUTATH
MPEIONI0KEHUS O €T0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora c nnpopmanueii:

BBISIBIISITh ACQUIIUTHl MHPOPMAIINH, JaHHBIX, HEOOXOAMMBIX JUIsI OTBETa Ha
BOTIPOC U IS PEIICHUS 3aauH;

BBIOMpaTh WH(OOPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJTM3UPOBATH,
CHUCTEMAaTHU3UPOBAaTh M HMHTEPIPETUPOBATH HHMDOPMAIMIO pPA3IUYHBIX BUIOB H
dbopm npeacTaBIeHUS;

CTPYKTYpUpPOBaTh WHGOPMAIUIO, TPEACTABIATh €€ B pa3iudHbIX (opmax,
WLTIOCTPUPOBATH TpapUIECKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaLIUn o CaMOCTOSITEITEHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSIMU U
HEeasIMA OOIIEHHUs, SICHO, TOYHO, TPaMOTHO BBIPAXKATh CBOIO TOYKY 3pPCHHS B
YCTHBIX U MUCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHHS IO XOIYy pelIeHUs 3aj]layu,
KOMMEHTHUPOBATH MOJTyUYCHHBIH pe3yJbTar;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOJieMbl, pelIaeMoi 3ajadyu, BBICKA3bIBAaTh UJEH, HAIlEJICHHbIE Ha TOUCK
pElIeHus, COIMOCTaBJISATh CBOM CYXKACHUS C CYXICHUSAMH APYTUX YYaCTHHKOB
auainora, oOHapyXMBaTh Pa3IMYUE U CXOJCTBO MO3UIMN, B KOPPEKTHOU (dopme
bopMyIIMpOBaTh pa3HOTIIACHS, CBOM BO3PAXKCHUS;

MPEACTABIATh PE3YIbTaThl PEIICHUS 3aJa4ud, KCIEPUMEHTa, UCCISTOBAHMUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpPATh (OpMAT BBICTYIUICHUS C Y4€TOM 3ajady
MIPE3CHTAIUU U OCOOCHHOCTEHN ayAUTOPHHU.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUueOHbIE 1eiicCTBUSA
Camoopranuzanus:



COCTAaBJIATH IJIaH, aJITOPUTM PEILIEHUs 3aJlaui, BRIOUpATh CIIOCOO PEIICHHS C
y4€TOM MMEIOUINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTHUPOBATh BAPUAHTHI PELICHUH C Y4ETOM HOBOW MH(OpMaIUu.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII NHTEJJIeKT:

BJaJ€Th  HAaBbIKAMHU  [O3HABaTEJIbHOM  pedieKCMH  Kak  OCO3HaHMS
COBEPILIAEMBIX JIEUCTBUI M MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAACTh
croco0aMu CamMoOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3ysibTara pelieHUs
MaTeMaTU4YecKOH 3a1auu;

MPEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BOHUKHYTh IPHU PEUICHUU 3aJlayH,
BHOCUTBH KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JIAHHBIX,
HaWJEHHBIX OIIHUOOK, BBISBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE PE3yJIbTaTa eI U YCIOBUSIM, OOBACHATH MPUYUHBI
JOCTHXKEHUSI U HEJOCTHXKEHHS pPe3yJbTaTOB ACSATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAs 1eATEJIBHOCTD:

MOHUMAaTh U HCIOJb30BATh MPEUMYILECTBA KOMAHIHON M MHAUBHUAYATbHOU
paboThl MpU pelleHuH Y4eOHbIX 3ajad, MPUHUMATh 1edb COBMECTHOMU
JESTENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pPalOOThI, pachpeneisTh
BUJIBI PabOT, JOTOBapUBAThCs, OOCYX AAaThb TMpOLIECC W pe3yjiabTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKUX JIFOIEH

y4acTBOBaTh B IPYMNIOBBIX Gopmax paboTsl (00CyxacHHs, 0OMEH MHEHHI,
«MO3TOBBIC IITYPMBI» HM HHBIC), BBINOJHATh CBOK 4acTb pabOTBl U
KOOPJIMHUPOBAaTh CBOU JACHCTBUS C JPYTMMU 4I€HAMHU KOMAaHbl, OIIEHUBATh
KauecTBO CBOEro BKJaJa B OOLIMN MPOAYKT MO KPUTEPUAM, CHOPMYIHUPOBAHHBIM
YY4aCTHUKaMU B3aUMOJICHCTBHUS.

NHNPEAMETHBIE PE3YJIBTATHI

K xony 10 knacca oOyJaromuiicst HAy4UTCs:
CBOOOJHO OIEPUPOBATH OCHOBHBIMH TIOHATHSIMH CTCPEOMETPUH TIPU
pEIICHHUH 331249 U TPOBEJACHUH MaTEMAaTHUYCCKUX PACCyKICHU;
MPUMEHSTh aKCHOMBI CTEPEOMETPHHM M CJICACTBUS U3 HUX NPU PCIICHUH
TCOMETPUYCCKUX 3a]1aY;
KJIaCCU(DUIIMPOBATh B3aMMHOE PACIOJIOKECHHUE TPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEH B MMPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B MPOCTPAHCTRE;
CBOOOTHO OINEPUPOBATH IOHATHUSMH, CBSI3aHHBIMH C yIjJaMd B
MPOCTPAHCTBE: MEXKIY MPAMBIMH B TIPOCTPAHCTBE, MEXAY MNPSIMOU MU
TUTOCKOCTHIO;
CBOOOIHO ONIEPHPOBATH MOHATUSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH,



CBOOOJTHO pACIO3HABATh OCHOBHBIC BHUJBI MHOTOIPAaHHUKOB (IpU3Ma,
nUpaMU/Ia, IPSIMOYTOJIbHBIN apajuiesienune, Ky0);
KIaCCU(PUIMPOBATh  MHOTOTPAHHHWKH,  BBIOWpAas  OCHOBaHHS IS
KJ1accuuKaIuu,
CBOOOJIHO  OMEpPUPOBaTh MOHITHIMH, CBS3aHHBIMH C  CEUCHUEM
MHOTOTPaHHUKOB IIJIOCKOCTHIO;
BBIMIOJIHATE  TapajuienbHOE, [HEHTpaJbHOE | OpPTOTOHAJIBHOE
MPOEKTUPOBaHUE (UTYp Ha TIOCKOCTh, BBITIONHATH M300pakeHUs Guryp
Ha TUIOCKOCTH;
CTPOHUTH CEYCHHs] MHOTOTPAHHUKOB Pa3jIUYHBIMU METOIAMH, BBIMOJHATH
(BBIHOCHBIE) IJIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (HUTYD:
BUJI CBEPXY, COOKY, CHU3Y;
BBIYUCIIATh  IUIONIAMU  TOBEPXHOCTEH  MHOTOrpaHHMKOB  (mpu3Ma,
MUpaMU/Ia), FCOMETPUICCKHUX TN C IPUMEHEHHEM (HOpMYT;
CBOOO/IHO OTNEPHPOBATh MOHATUSIMU: CHMMETPHs B TIPOCTPAHCTBE, IICHT,
OCb W IUIOCKOCTh CHUMMETPHUH, ILEHTP, OChb M IUIOCKOCTh CHUMMETPUHU
burypsr;
CBOOOIHO OIEpPUPOBATh TOHATHSAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;
BBITIOJTHSTHICHCTBUSHAABEKTOPAMHU;
pemath 3aJadd Ha JOKa3aTelbCTBO MAaTEMaTHYECKUX OTHONICHUH U
HaXOXXJIEHHE TEOMETPUUYECKUX BEIMYUH, TPUMEHSS H3BECTHBIE METOJIBI
IPU PEUICHHH MaTEMAaTHYECKUX 3a/1ad MOBBIIIEHHOTO ¥ BHICOKOTO YPOBHS
CII0)KHOCTH;
NPUMEHATh TPOCTEHINIME TMPOTpaMMHBIE CpEACTBA W DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI TIPH PEIICHUN CTEPEOMETPUIECKIX 3a/1aY;
U3BIIEKaTh, TPEeOOpa30BHIBATh M HMHTEPIPETUPOBATh HH(MOPMALUIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (HUrypax, TMpeACTaBICHHYIO Ha
YepTekax U pUCYHKAX;
NPUMEHATH TIOJYYCHHbIE 3HAaHWUS Ha TMpaKTUKe. CpaBHUBATh W
aHAIIM3UPOBATh PEANIbHBIC CHUTYAaIlUH, MPUMEHATh MU3yUEHHBIC MOHITHS B
mporecce IMOWCKAa pEeHICHWs MaTeMaTH4eCKH  C(HOpMYITHpPOBAaHHOU
npoOJieMbl, MOJICIMPOBATh PEAbHbIC CUTyallMd Ha SI3bIKE T€OMETpPHH,
WCCIIEJIOBATh MOCTPOCHHBIE MOJIETH C WCIOJIb30BaHUEM T€OMETPHUYECKHX
NOHATUHA W TEOpeM, amnmapara ajareOpbl, peliaTh MPaKTUYECKUE 3aIadH,
CBSI3aHHBIC C HAX0X/ICHUEM T€OMETPUICCKUX BEITUIHH;
UMETh TIPEACTaBIeHUS] 00 OCHOBHBIX AdTamax pa3BUTHS TEOMETPHH Kak
COCTaBHOW yacTH (pyHAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konny 11 kiacca oOyyarouuiicss HAy4uTCs:



CBOOOJIHO ONEPUPOBATh TOHSATUSIMHU, CBSI3aHHBIMH C IWJIMHAPUYECKOM,
KOHMYECKON W CcPepuvecKord TMOBEPXHOCTIMHU, OOBSICHITH CIIOCOOBI
MOJIYYEHMUS;

ONEPUPOBATH MOHATUAMH, CBA3aHHBIMH C TEJIAMU BPAILLCHUS . HHJIUHIPOM,
KOHyCOM, c(hepoit u mapow,

pacrio3HaBaTh Tejia BpamieHus (IWIUHIP, KOHYC, cdepa W 1iap) H
OOBSCHSATH CIIOCOOBI MOTYUYCHUS TEJ BpaIllCHUS;

KJIacCU(UIIUPOBATH B3aUMHOE PAaCIoIokeHHe chephl U TNIOCKOCTH,
BBIUUCIISATH BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHUKOB W TEJI BpaILCHUS,
00BEMBI W TUIOMIAAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpAIICHUS,
T€OMETPUYECKUX TeJ C MPUMEHEHUEM (HOpMYIT;

CBOOOJIHO OIEPUPOBATH MOHSTHSAMHU, CBS3aHHBIMU C KOMOWHAIUSIMHU T
BpallleHUss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHHK, BIHCAHHBIN B chepy u
OMHUCaHHBIN 0KOJI0 cdepsrl, chepa, BIUCAHHAS B MHOTOTPAHHUK WU TEJIO
BpalCHUS;

BBIYUCIISITh COOTHOIICHUSI MEXIY TUIOMIAIMU IMOBEPXHOCTEN U 00bEMamMu
MOJAOOHBIX TEJI;

n300pakaTb H3ydaeMble (HUIYpbI, BBIMOJIHATH (BBIHOCHBIE) ILUIOCKHE
YEPTEeXKH U3 PUCYHKOB IMPOCTHIX OO0BEMHBIX (UTYDP: BHI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEYCHUS TEJ BPAILLCHUS;

W3BJIEKAaTh, HWHTEPIPETUPOBATH M TPEOoOpa3oBbIBaTh HWH(OOpPMALUIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTrekax U pUCYHKax;

CBOOOJIHO ONIEPUPOBATH MOHATUEM BEKTOP B IMPOCTPAHCTBE,
BBITNIOJIHATHOIIEPAUUHAIBEKTOPAMU;

3a71aBaTh MJIOCKOCTh YPABHEHUEM B J€KAPTOBOM CUCTEME KOOPAUHAT;
peliaTh reOMETPUUECKUE 3aJ]a4l HA BBIYMCIICHUE YIJIOB MEXIY MPSIMBIMU
M IUIOCKOCTSIMH, BBIYMCIICHUE PACCTOSHUKW OT TOYKH JI0 IUIOCKOCTH, B
LI€JIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METOA IPU PELICHUH;
CBOOOJIHO OMEPUPOBATh TOHATHUAMH, CBS3aHHBIMH C JBHXKEHHEM B
MPOCTPAHCTBE, 3HATH CBOMCTBA JIBUKECHUM;

BBITIOJTHATh M300pKEHUS MHOTOTPAHHUKOB U TeJl BpAIllCHHS TIpU
MApaJUIEIbHOM  IEPEHOCE, LEHTPAIBHOW CUMMETPUM, 3€pPKaJIbHOM
CUMMETPUH, TPU TTIOBOPOTE BOKPYT MPSMOM, peoOpa3oBaHus moa00us;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB U TEJI BPAIICHHUS: CEUYCHUs LIWIMHIPA
(MapaieNIbHO U MEPICHIUKYIIIPHO OCH), CeUeHHUs KoHyca (mapaiebHble
OCHOBAHHIO M MPOXOJISIINE Yepe3 BEPIINHY), CCUCHHUS I1apa;
HCTIOJIB30BATh METOAbI TOCTPOCHUS CEYECHUW. METOJ CIIEAOB, METOJ
BHYTPEHHETO IMTPOCKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH TIIOCKOCTH;



JOKa3bIBaTbr€OMETPUUECKUEYTBEPKICHHUS;

MPUMEHATh TeoMeTpuueckre (akTbl JUIsl PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, MNPEeAnoJaraloluX HECKOJIbKO INAaroB pEUICHUs, €CIU YCIOBHS
MPUMEHEHUS 3a/IaHbl B IBHOM U HESIBHOM G opme;

pemaTh 3aJayd Ha JI0Ka3aTEeIbCTBO MAaTEMAaTHYECKUX OTHOUIEHUN U
Hax0KJICHUE T€OMETPUYECKUX BEJIUYMH;

MIPUMEHSTh MPOTPAMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKHX 3a/1a4;

MPUMEHATh  TIOJIyYEHHbIE  3HAHUA HA  NPAKTUKE.  CPaBHUBATH,
aHAJIM3HMPOBATH U OLIEHUBATh PEAIbHBIE CUTyallH, IPUMEHSATh U3YUYEHHBIE
MOHATHS, TEOPEMBI, CBOWCTBA B IpPOLECCE TOUCKA  PEIICHUs
MaTeMaTuyecku  CHOPMYJIUPOBAHHOW  MPOOIEMBbI,  MOJAEIUPOBATH
peanbHbIE CUTYyallUH Ha S3bIKE T'€OMETPHM, HCCIEI0BAaTh MOCTPOCHHBIC
MOJENN C WCIOJb30BaHUEM TE€OMETPHUUECKUX TMOHIATUH M TEOpEM,
anmapara anreOpbl, pemaTh MPAKTUYECKUE 3a/ayd, CBS3aHHBIE C
HaX0XKJI€HUEM T€OMETPUUECKHX BEJINYNH;

UMETh MpeACTaBiIeHUs] 00 OCHOBHBIX AdTalax pPa3BUTHUS TEOMETPUH Kak
COCTaBHOW YacTH pyHIAMEHTa Pa3BUTHUS TEXHOJIOTUH.
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IHOYPOYHOE NINTIAHUPOBAHUE
10 KJIACC

Ne

~

Temaypoka

KosnuecTBouyacoB

Bce
ero

KounrtpoabHbl
epaboThI

IIpakTH4eckn
epadoThI

Jaransy
YyeHus

JJ1eKTpoHHBIenHPPOBLICOOPA30B
aTeJIbHbIEPeCYpChl

OcHOBHbIE NIPaBUIIa H300paKeHUS
Ha PHCYHKE IJIOCKOCTH,
HapajieIbHbIX IPSMBIX (OTPE3KOB),
CepeHbI 0Tpe3ka

IIonsTHS CTEpEeOMETpUHU: TOUKA,
npsiMasi, INOCKOCTh, IIPOCTPAHCTBO.
OcHOBHbIE TIpaBUiIa U300pasKeHUs
Ha PUCYHKE IUIOCKOCTH,
HapajieIbHbIX IPSIMBIX (OTPE3KOB),
CepeaIMHbI OTpEe3Ka

Tlonstus: nepecekarommecs
IUIOCKOCTH, IEPECEKAFOLIHECS
MpsAMast U TII0CKOCTD;
HOJIyIPOCTPAHCTBO

Tonstus: nepecexaronmecs
IUIOCKOCTH, IEPECEKAFOLIHECS
HpsiMasi ¥ MII0CKOCTb;
HOJIyIPOCTPAHCTBO
MHororpaHHuKH, H300pakeHHE
MPOCTEHIINX TPOCTPAHCTBEHHBIX
(uryp, HecylecTBYIOINX 00HEKTOB




MHOrorpaHHHUKH, H300paKeHHe
HPOCTEHIINX TPOCTPAHCTBEHHBIX
(uryp, HecylecTBYIOINX 00HEKTOB

AKCHOMBI CTEPEOMETPUU U IEPBLIE
CJICACTBHUA U3 HUX
AKCHOMBI CTEPEOMETPHUU U IEPBLIC
CJICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPHH H TIEPBBIC
caenctBust u3 HuX. CrocoObl
3aJJaHusl IPSIMBIX U TIOCKOCTEH B
MPOCTPAHCTBE.
O003HAYCHHUSATIPSIMBIX U TIOCKOCTEN

10

N300paxkeHne ceYeHH MHpaMHUIbl,
Ky0a 1 PU3MBbI, KOTOPBIE TPOXOIAT
4yepe3 ux péopa.
N300paxeHunenepeceyeHUsmoyIeH
HBIXIUTOCKOCTEH.
PackpaiinBaHHENOCTPOCHHBIXCEUCH
Mipa3HBIMHUIIBETAMH

11

N300paxenune ceueHU it mupamu/Ipl,
Ky0a ¥ pU3MBbI, KOTOPBIE TPOXOIAT
yepe3 ux péopa.
N300paxeHunenepeceyeHUsoNyIeH
HBIXIIJIOCKOCTEH.
PackpainBaHuenoCTpOSHHBIXCEUEH
HUHpa3HBIMUIIBETAMH

12

N300paxenune ceueHnit mupamu/Ipl,
Ky0a ¥ TIPU3MBI, KOTOPBIC TIPOXOISAT
gepes ux péopa.




M3o6pakeHnenepeceYeHUATIONYYCH
HBIXIZIOCKOCTEH.
PackparnBanrenocTpoeHHBIXCEYEH
nipa3HBIMUIBETAMH

13

14

N3o0paskeHne ceueHuit TMPaMUIBI,
Ky0a ¥ TIPU3MBI, KOTOPBIE TIPOXOISAT
yepe3 ux péopa.
N3o0paxeHnenepeceyeHUsoyIeH
HBIXIIJIOCKOCTEH.
PackpamnBaHHenoCTpOECHHBIXCEYEH
Hpa3HBIMUIIBETAMH

Metoa cneoB Al MOCTPOCHHUS
CECUCHHI

15

Mertoz c1e10B st TOCTPOCHHUS
ceueHuil. CBolicTBa nepeceyeHui
HPSIMBIX U TIIIOCKOCTEM

16

Merox cnenoB IS TOCTPOCHHS
ceuenuii. CBolCTBa repeceyeHuit
MPSMBIX U TIIOCKOCTEN

17

TlocTpoenue ceuennii B mupamuze,
KyOe 1o TpéM TouKkaM Ha p&Opax.
Co3naHne BEIHOCHBIX YepTexeil n
3aIHCh NIar0OB IIOCTPOCHUS

18

Tloctpoenue cedeHunit B upaMuze,
KyOe 1o TpéM ToukaM Ha pEOpax.
Co3zpmanue BEIHOCHBIX depTexeil 1
3aIIHCh [Iar0B MOCTPOCHHS

19

Iloctpoenue ceuenuit B mupamue,
KyOe 1o TpéM ToukaM Ha pEOpax.




CosziaHre BEIHOCHBIX YEPTeXKel 1
3aUCh IIAaroB MOCTPOCHHUS

20

21

22

IlocTpoeHue ceuenunii B nupamue,
KyOe 1o TpéM ToukaM Ha p&Opax.
CosznaHne BEIHOCHBIX YEPTEXKEH 1
3aITMCh IIATOB TIOCTPOCHUS

TloBTOpEHHUE TITAHUMETPHH:
TeopemMa 0 POIOPLUOHATEHBIX
orpeskax. [lonoOueTpeyroabHIKOB

TloBTOpEHHUE TITAHUMETPHU:
Teopema Menenas. Pacuerst B
CEYCHHSX HA BEIHOCHBIX YEPTEkKAX.
Hcropusipa3BUTHATIIAHUMETPUH K
CTEPEOMETPUH

23

KonrposbHast padota "'AKCHOMBI
crepeomerpun. Ceuenus'”

24

25

Bsaunmnoe pacrnosnoxxeHue npsiMbIx B
npoctpaHcTBe. CKpeluBaroIuecs
TIpSIMBIC. an/BHaKPI
CKPCHIMBAIOIIUXCA MTPAMBIX.
HapaJTJTeJ'ILHBICHpﬂMHC B
MPOCTPaHCTBE

Teopema o cymiecTBOBaHUH U
CIUHCTBECHHOCTH HpﬂMOﬁ
MapajuIeIbHON JaHHOM MPSIMOH,
MIPOXOISAIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXalei Ha
JTaHHOH TpsiMoi. Jlemma o
NnepeceHCHUUNAPATIICIbHBIXITPSIMBIX




IIJIOCKOCTBIO

26

27

28

[lapanienbHOCT TpeX NpsSMBIX.
Teopema o Tpéx napasuienbHbIX
npsmsbix. Teopema o
CKPEIINBAIOIIUXCSTPSIMBIX
IlapannenbHoe NPOEKTHPOBAHHME.
OCHOBHBIE CBOICTBA MapalIeIbHOTO
MIPOEKTUPOBAHUSL.
N3o6paxkeHnepasHbIXGUryp B
napajulenbHOUIPOSKIUHT
LlenTpanpHast mpoekus. YTou ¢
COHAIPABJICHHBIMH CTOPOHAMH.
YronMexxaynpsiMbIMu

29

3ajauu Ha TOKa3aTENbCTBO U
HCCIIeIOBAHNE, CBS3AaHHBIE C
PacIoIOKEHHEM TIPSIMBIX B
HPOCTPAHCTBE

30

TlonsTHS: MapauIeIbHOCTD IPIMON
1 TIOCKOCTH B POCTPAHCTBE.
IIpu3Hak mapaieIbHOCTH IPIMOH U
IUIOCKOCTH.
CaoifcTBanapanienbHOCTHIIPSIMON 1
IUIOCKOCTH

31

T'eomerpuueckue 3agaun Ha
BBIYHUCIICHHE U JOKA3aTeIbCTBO,
CBSI3aHHBIC C MMAPAJUIETBHOCTHIO
HPSIMBIX U TIOCKOCTEH B
MIPOCTPAHCTBE

32

IToctpoenue ceuenus, MpOXOISLIETO




gepes3 JaHHYIO IPSMYIO Ha YepTexe
Y TIapajIeNIbHOTO APYrod IPsSIMOMA.
PacuéroTHomenuit

33

34

35

TlapannenbHas npoexuus,
MPUMEHEHHE JUTS TIOCTPOCHHUS
CeueHUH Ky0a M mapasuielieuIe/ia.
CBoiicTBarapauieyenuIeaa u
MPU3MBI

[TapasienbHbIe MIIOCKOCTH.
TIpu3Haky napaniesbHOCTH ABYX
IJTIOCKOCTEH

Teopema o mapaniebHOCTH |
€TMHCTBEHHOCTH IIOCKOCTH,
MIPOXOSIIEH yepe3 TOUKy, He
MIPUHAIIISKAITYIO TaHHOW
IJIOCKOCTH U CJIC/ICTBUS U3 HEE

36

CBo¥icTBa MapajuIeIbHBIX
IUIOCKOCTEH: O apajuieIbHOCTH
MPSMBIX TIEpeceUCHHs TIPU
NepecevueHH! IBYX MapajieIbHbIX
IUIOCKOCTEH TpeTbel

37

CBoiicTBa napajuienbHbIX
IUIOCKOCTEH: 00 OTpe3Kax
HapajieNbHbIX IPAMBIX,
3aKIIOYEHHBIX MEXITY
HapajyIeNbHbBIMU IUIOCKOCTSAMH; O
NEPECEUEHUH NIPSIMOH € ABYyMS
HapajIeNbHbIMU IIOCKOCTAMH

38

TloBTopenue: Teopema Iludaropa Ha




TIJIOCKOCTHU

39

IloBTOpEHUE:
TPUTOHOMETPUAIPAMOYTOJIbHOTOTPE
YroJbHHKa

40

CaoiicTBa Ky0a ¥ IPSIMOYTOJILHOTO
HapaJuiesenurena

4

Brruucnenue e OTpPE3KOB B KyGe
U IPsAMOYT'OJIbBHOM
napauiejienumneae

42

IlepnenaukynsipHOCT IPAMOi U
mwiockoctu. ITpusHak
HepreHMKYIAPHOCTH NPIMOH U
IUIOCKOCTH

43

IlepneHauKynsIpHOCTD IPAMOIL U
miockoctu. Ilpusnax
HEepIeHMKYIIPHOCTH NPIMOH U
IUIOCKOCTH

44

45

Teopema 0 CylecTBOBaHUH U
©IMHCTBEHHOCTH TIPSIMOH,
HPOXOAsIIEeH uepe3 TOUKy
MPOCTPAHCTBA M IEPICHANKYIIAPHOI
K TJIOCKOCTH

IlnockocTH ¥ NepreHANKYIPHEIE
UM TIpSMbIE B MHOTOTPaHHIKaX

46

IIimockocTu u NEePpHEeHAUKYJIAPHBIE
UM [PpsAMbIE€ B MHOI'OTpaHHHUKaX

47

[NeprieHAMKYISAp ¥ HAKJIOHHASL.
[TocTpoeHue NepreH IMKYIsIpa 13




TOYKH Ha PAMYIO

48

TepnienuKkynsip ¥ HaKJIOHHASI.
Toctpoenue nepneHauKyspa U3
TOYKH Ha NPIMYIO

49

Teopema o TpEx nepneHaUKyIsApax
(psimast 1 o6patHasi)

50

Teopema 0 TpEX NMepHeHAUKYIApax
(upsimast 1 0OpaTHast)

51

YronmexaycKpemyBaoIUMHUCATIPS
MBIMHU

52

Tlouck nepneHIuKyIIpHBIX MPSIMBIX
C MOMOILBIO NEPIEHUKYISPHBIX
IJTIOCKOCTEH

53

OpTOFOHaJIBHOGHpOGKTPIpOBaHI/Ie

54

TlocTpoenue cedyenuii ky6a, mpU3MBI,
MPaBUIIbHON NUPAaMUJBI C TIOMOILBIO
OPTOTrOHAJIBEHON MPOEKIHN

55

TlocTpoenue ceuenuii ky6a, mpU3Msl,
MPaBUIJIbHON NUPAaMU[bI C TIOMOILBIO
OPTOTOHAJIBHOM NMPOEKLUU

56

CumMeTpus B IPOCTPAHCTBE
OTHOCHUTENIBHO ILIOCKOCTH.
IInockoctTucumMMmeTpuii B
MHOT'OIpaHHUKAxX

57

IIpu3Hak neprneHauKyIspHOCTH
HPsIMOM M IUIOCKOCTH KaK CIEICTBUE
CUMMETPHHU

58

IIpaBunbHbBIE MHOTOTPDAHHHKH.




Pacuér paccrostHU# OT TOUKH 10
IJIOCKOCTH

59

60

61

IIpaBunbHbBIE MHOTOTPAHHHUKH.
Pacuér paccrosiHuii oT TOUKH 10
TJIOCKOCTH

Crioco0b! OIYCTUTH
HEePICHUKYIISPEI: CHMMETPHS,
C/IBHT TOYKH IO TTapaslieIbHOM
psIMOi

CrBur 1o HenapaieIbHOU IPsSIMO,
HW3MEHEHHE PaCCTOSHHUIA

62

KonTposbhast pabora "B3anmHoe
PAcCIIONIOKEHHE MPSMBIX 1
TUIOCKOCTEH B mpocTpaHcTie”

63

TToBTOpEHHUE: Yroi MeXIy NPSIMBIMH
Ha TUIOCKOCTH, TPHTOHOMETPHS B
MPOHM3BOIEHOM TPEYTOJIbHHUKE,
TeopeMa KOCHHYCOB

64

65

TToBTOpeHue: yron Mexay
CKPEIIMBAIOIIIMICS IIPSMBIMU B
MPOCTPAHCTBE

T'eomeTpuueckre MeTO b
BBIUHCIICHUS YI1a MEXKIy HPSIMBIMU
B MHOTOTPaHHUKAX

66

JByrpannsiii yron. CBOHCTBO
JIMHEWHBIX YIJIOB IBYTPAHHOTO yria

67

[eprieHMKYSIPHBIE TIOCKOCTH.
CBoiicTBa B3aHMHO




NEPHNEHAUKYISAPHBIX IJIOCKOCTEH

68

69

70

IIpusHak nepneHAuKyIIpHOCTH
IIJIOCKOCTEH; TeopeMa O NpsAMOn
nepecedeH s IByX III0CKOCTeH
NEePIEeHANKYISPHBIX TPETheH
IIOCKOCTH

IIpsiMoyroyibHBIN apaenenunes;
Ky0; M3MEpeHs, CBOHCTBA
HPsIMOYTOJIBHOT'O TapalielleNnunesaa
Teopema o quarosanu
HPsIMOYTOJIBHOTO Tapaliellenunesaa
U CIIEJICTBUE U3 HEE

71

CTepCOMCTpI/I‘IGCKI/IG " NPpUKJIaJHBIC
3aJa4H, CBA3aHHBIC CO B3aUMHBIM
PacoJIOKEHUEM NTPAMBIX U
TIJIOCKOCTH

72

73

74

TloBTOpeHue: ckpemuBaomuecs
npsiMble, NapajjenbHble ITOCKOCTH
B CTaH/JapTHBIX MHOTOI'paHHUKAX
Ilapa napannenpHbIX IIOCKOCTEH Ha
CKPEIINBAIOIIUXCSI MPSAMBIX,
paccTosiHuE MEX Ly
CKPEIIMBAIOIMMHUCS MTPSIMBIMU B
MPOCTBIX CUTYaLUAX

PaccrosiHue OT TOYKM 0 MJIOCKOCTH,
paccTostHUE OT MPSIMOH 110
IIOCKOCTH

75

Brrancienne paccTosHU MEXITy




CKPENIMBAIOLIMMHUCS IPSMBIMU C
MOMOILBIO HEPIICHANKYIAPHOM
IUIOCKOCTH

TpéxrpaHHblii yroj, HEpaBeHCTBA
JUIsl TPEXTPaHHbIX YIII0B. Teopema

76
ITudaropa, TeopeMbI KOCHHYCOB U
CHHYCOB JUISl TPEXTPaHHOTO yriia
DjieMeHThI chepryIecKoit

77 | TEOMEeTpHHU: reoIe3nICCKUE JINHHU
Ha 3emiie

78 KonTponbHas padoTa "Yriisl u
paccTrosiHus"

79 CucreMaTn3anus 3HaHUH
"MHOTOrpaHHHUK U €r0 JIEMEHTHI"

80 IInpamuna. Buasl nupamun.
IIpaBuibHas mupamuna

81 IIpusma. [Ipsimast u HaKkJIOHHAs
npusmsl. [IpaBribHasIpr3Ma
IIpsimoii napannenenunen,

82 | mpsMOYroJbHBIN MapauieenuIeN,
KyO

83 BEImyKineIeMHOTOTpaHHUKH.
TeopemaDdiinepa
Beinmykiibie MHOrOTpaHHHKH.

84 | Teopema Diinepa. [IpaBuiibHbIC U
MOJTyIPaBHIbHBIC MHOTOTPAHHUKH

85 Konrtponbhasipabora

"MHororpaHHuku"




[TonsiTHE BEKTOpa Ha IJIOCKOCTU U B

86 1
HPOCTPAHCTBE

87 | CymmaBekTopoB 1

88 | Pa3HOCTBEBEKTOpOB 1

89 | IlpaBunonapamnenenumnesna 1

90 | YMHOXEHHEBEKTOPAHAYUCIIO 1
Paznoxxenue BexTopa o 6azucy

91 | TpéX BEKTOPOB, HE JEXKAIINX B 1
OJHOM IIOCKOCTH

92 CKasIpHOCTIPOM3BEICHHE 1

93 Boruncnenue yrina Mmexay 1
BEKTOPaMH B IPOCTPAHCTBE

94 TIpocreiimesagayu ¢ BEKTOpaMu 1

95 TIpocreiimesagayu ¢ BEKTOpaMu 1

96 TIpocreiimesagayuu ¢ BEKTOpaMu 1

97 | TIlpocreiimresagayu ¢ BEKTOpaMU 1

98 O0o61EeHne U . 1
cHCTeMaTH3alsI3HAaHUH

99 O06o61IeHNE U ) 1
CHCTeMaTH3alUsI3HAHUH

10

0 HroroBaskonTponbHaspadoTa 1

10

1 HroroBaskonTponbHaspadoTa 1

10 O060611IEHNE U 1

2 CHUCTEMATU3ALUS3HAHNUI




OBIIEE KOJIMYECTBO YACOB I10
TIPOI'PAMME

10




11 KJIACC

No KosmmuecTBoyacos
Jarauzyd | DiiekTpoHHbIeHH(POBBICOGPa3OBAT
n Temaypoka Bce | Kourtposbnbie IIpakTH4eckne
eHus1 eJIbHbIePecypChbI

/ ro padoTbI padoTsI
n

[ToBTOpEHUE TEMBI

"KoopnuHatsl BeKTOpa Ha 1

IUIOCKOCTHU U B IPOCTpaHcTBE"

[ToBTopenue temsl "CkassipHoe 1

[IPOU3BENICHUE BEKTOPOB"

[ToBTOpEHUE TEMBI

"Bbluncienue yria Mexmay 1

BEKTOPaMH B IIpocTpaHcTBe"

IToBTOpenue Temsl 'Y paBHEHHE

IpSMOM, IPOXOAAIIeH Yepes ABe 1

TOYKH"

‘YpaBHEHUE MIOCKOCTH,

HOpMaJlb, ypaBHEHHE II0OCKOCTH 1

B OTpE3Kax

YpaBHEHHUE MIOCKOCTH,

HOpMaJlb, ypaBHEHHE IIOCKOCTH 1

B OTpE3Kax

BekropHoernpousseneHue 1

JIuneliHbIeHEpaBEHCTBA, 1

JMHEHHOETIPOrpaMMHUPOBAHHE

JIuHeliHbIEHEpaBEHCTBA, 1




JIMHEHHOETIPOrpaMMHUPOBaHHE

10

AHaJIMTHYECKHE METOIbI
pacuéTa yria MeX1y IpsIMBIMHU B
MHOTOIpaHHUKAX

11

AHaIIMTHYECKIE METOIbI
pacdéTa yria Mexmry
TIOCKOCTSIMH B
MHOTOTPaHHUKAX

12

qDopMyna pacCcTosAHuA OT TOYKHU
J10 TNIOCKOCTH B KOOpAHWHATax

13

Haxoxnenue paccTostHUl OT
TOYKH JI0 TUIOCKOCTH B KyOe

14

Haxoxnenue paccrosiHuii ot
TOYKH JI0 IIJIOCKOCTH B
MIPaBUIIBHOM MUpamMuje

15

KourponpeHaspadora
" AHanMTHYeCcKasreomerpus'”

16

Ce‘{eHI/IHMHOFOFpaHHHKOB .
CTaHAApPTHBIEMHOI'OI'PaAaHHUKH

17

CeueHUSIMHOTOIPaHHUKOB.
METO/ICIIEI0B

18

CeueHusI MHOTOIPaHHUKOB!
CTaHJapTHBIE INIOCKOCTH,
nepecedeHus NPsSIMbIX U
IJI0CKOCTEN

19

[NapannenbHble npsMble U
IUIOCKOCTHU: NapajieabHble
CeueHus




20

Hapannem,HLIe IIpsAMBIC U
TIOCKOCTH. paC‘IéT OTHOIICHUH

21

HapannenLHLIe IpsAMBIC U
MJIOCKOCTHU: YTJIbI MEXKIY
CKpCIINBAIOIIUMHUCH ITPAMBIMUA

22

IMepreHaMKYISPHBIE TIPSIMbIE 1
TUIOCKOCTH: CTaHAAPTHEIE Mapkl
HepHEeHIUKYISPHBIX IIOCKOCTeH
U IPSIMBIX, CHMMETPHHI
MHOTOTPaHHUKOB

23

INepneHaMKyYISPHBIE TIPSIMbIE 1
IUIOCKOCTH: TEOpeMa O Tpex
HepHIeHIUKYIspax

24

[NeprieHIMKyIApHBIE TPSMEIE H
IUTOCKOCTH: BEIYUCIICHUS JUIMH B
MHOTOTPaHHHKaX

25

IoBTOpEHUE: TLIOIAIN
MHOTOYTOJIBHUKOB, (DOPMYIIBI
JUTSL TUTOMIAZIEH, COOOpaKeHUS
noxoous

26

IMoBTOpeHHE: IUIOMAAN
MHOTOYTOJIBHUKOB, (JOPMYJIBI
JUISL TUTOLIJIeH, COOOpaXKEeHUsI
nono6us

27

[ToBTOpEHUeE: MIOMAIN
MHOTOYTOJIBHUKOB, (DOPMYIIBI
JUTSL TUTOLIAJICH, COOOPaXKEeHUS
nooous




28

TTnomanu ceueHmit
MHOTOTPaHHHUKOB: IJIONIAIH
MOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHHs TTOA00US

29

ITnomanu ceueHmit
MHOTOTPaHHHUKOB: TIJIONIAIH
MOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpakeHHs TTOA00US

30

KoHTponkHas pabota
"[ToBTOpEHME: MHOTOT pPAaHHUKH,
CEUCHHUSI MHOTOTPAaHHUKOB"

31

O0béM Tena. O6beM
MPSIMOYTOJIEHOTO
napajiesenumesna

32

3anaun 00 yABOCHHH Kyba, 0
KBaJparype Ky0a; 0 TPUCEKIHH
yria

33

CTepeOMeTpI/I‘{eCKI/Ie 3aj1a4u,
CBSI3aHHBIE C 00BEMOM
IPAMOYT'OJIBHOTO
Tapauieaenurena

34

IIpuxagaeie 3axa4n,
CBSI3aHHBIC C BHIYMCICHAEM
00bEMa MPSIMOYTOJILHOTO
HapajIeNnenuena

35

OOBEMIIPAMOIIPU3MBI

36

CTepeOMeTpI/IquKI/Ie 3a1a4u,
CBA3aHHBIC C BEIYUCIICHUEM




00BEMOB IPSIMOI TIPU3MBL

37

[puknanssle 3anauy,
CBsI3aHHBIC ¢ 00BEMOM NPSAMOA
IPU3MBI

38

Beruncnenne 066EMoB Tex ¢
MOMOIIBIO OIPEENIEHHOTO
UHTerpana.
O0BEMHAKIIOHHOWTIPU3MBI

39

Brruncnenue 006EMOB Tel ¢
MOMOIIBIO OIPEIEIEHHOTO
unTerpana. OobEMIupaMuIb!

40

Dopmyna 06bEMa MTHPAMUJIBL.
OrHoureHne 06bEMOB TUPAMUJT
¢ OOLIMM yriioM

41

dopmyna 00bEMA MUPaMUIbIL.
OtHomureHne 00BbEMOB TUPAMUJL
¢ O0LIMM yriioM

42

CTCpeOMeTpI/I'{CCKI/Ie 3aJ1a4u,
CBSI3aHHBIE C 00bEMaMU
HaKJIOHHOM TIpU3MbL

43

CTepCOMeTpI/I‘IeCKI/Ie 3a1a4H,
CBSI3aHHBIE C 00BbEMaMHU
IMpaMu/ibl

44

IMpukiagHble 3a0a4u [0 TeMe
"O0BEMBI TN, CBA3aHHBIE C
00BEMOM HAKIIOHHO# IPU3MBI

45

IMpukiagHble 3a0a4H [0 TEMe
"O0BEMBI TeN", CBA3AHHBIE C




00BEMOM TTHPAMHIBI

46

[puMeneHne 06bEMOB.
Beraucnenue paccTosiHus 10
IUIOCKOCTH

47

KontpossHaspabora
"O6bEMMHOTOrpaHHHKA"

48

LunuHApUYecKast OBEPXHOCTB,
o0pasyronye IIIHHAPUISCKON
MOBEPXHOCTH

49

HMununnp. IpsaMoii kpyroBoit
wHap. [Inomans
MOBEPXHOCTH LIWINHIpA

50

KoHnueckast TOBEpXHOCTS,
o0pa3yronye KOHHIECKO
noBepxHocTH. KoHyc

51

CeueHue KOHYCa IJIOCKOCTBIO,
HapaﬂJ'[CJ'[BHOﬁ IIJIOCKOCTH
OCHOBaHUA

52

VYceu€HHbIH KOHYC.
N300paxkeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

53

IIiomans 60KOBOM
MOBEPXHOCTH H IIOJIHOM
MOBEPXHOCTH KOHYCa

54

[Tnomans 60KOBOIM
[MOBEPXHOCTHU U MOJIHON
MOBEPXHOCTH KOHYCa

55

CTCpCOMCTpH‘{ecKI/IC 3aJa4yd Ha




JI0OKA3aTeIbCTBO U BEIYHCIICHUE,
MOCTPOCHHEM CEUCHHI
LHUJIMHIpa, KOHyca

56

CrepeoMeTpuyecKue 3a1aui Ha
JTIOKA3aTEeIBCTBO U BEIYHCIICHUE,
MOCTPOCHUEM CEUCHHI
HUIMH]IPa, KOHyca

57

[MpukiaaHble 3312499,
CBsI3aHHBIC C IWIUHIPOM

58

[MpukiagHele 3312499,
CBSI3aHHBIC C IWIUHIPOM

59

Coepa u map

60

Tlepeceuenue cdeps! u mapa c
mockocTeio. Kacanue mapa u
cepsl mockocThio. Bun n
n300paXkeHnerapa

61

ITepecedenne chepsl U mapa ¢
mockocTeo. Kacanue mapa u
cepsl mockocTbio. Bun n
n3o0paxxeHnemapa

62

VYpaHenue chepsl. [Inomans
cdepsl u e€ yacreit

63

Cummerpusicdeps! 1 mapa

64

CrepeoMeTpuuecKue 3a1auu Ha
JI0Ka3aTeJIbCTBO M BBIYUCIICHUE,
CBSI3aHHBIE CO cepoil U MmapoM,
MOCTPOCHHEM HX CeUeHHIt
TIOCKOCTEIO




65

CrepeoMeTpryecKue 3a/1aul Ha
JIOKA3aTeIbCTBO U BEIYHCIICHHUE,
CBsI3aHHBIE CO chepoil U mapom,
MOCTPOCHHEM UX CCUCHUH
IUTOCKOCTBIO

66

[NpukagHsle 331249y,
CBsI3aHHBIE CO chepoil U mapom

67

[ToBTOpEHUE: OKPY)KHOCTB Ha
IJIOCKOCTH, BBIYMCIICHHS B
OKpPYXXHOCTH, CTaHAapTHBIE
moxo0us

68

Paznuunbie KOM6I/IH8.LII/II/I TEI
BpallCeHusA U MHOTOTPaHHHUKOB

69

3agayu o teMe "Tena u
MMOBEPXHOCTH BpaiieHus "

70

3agayu o teMe "Tena u
MOBEPXHOCTH BpalieHus "

71

KonTponbHas pabota "Tena u
[IOBEPXHOCTH BpaeHus "

72

O06bém muuHapa. Teopema 06
00BEME TIPSIMOTO [IMIIMHAPA

73

Brruncnenue 066EMOB Tel ¢
MOMOIIBIO OIPEIENIEHHOTO
uHTterpana. O0bEMKOHyCa

74

ITnomaau OOKOBOI ¥ MMOJHOM
[IOBEPXHOCTH KOHYcCa

75

CTCpCOMCTpH‘{ecKHC 3aJa4yu,
CBA3aHHBIC C BEIYUCIICHUCM




00BEMOB LIIIMHAPA, KOHYCA

76

[TpukiagHble 3aJa4H O TEMe
"OO0BEMBI U IUIOLIAAN
noBepxHocrei Ten"”

7

78

OO0BEM 11apa U MapoBoOro
cektopa. Teopema 06 00bEMe
mrapa. [Tnomans chepsr.
CrepeoMeTpruIeCcKUe 3a1a4H,
CBSI3aHHBIC C BHIYMCICHAEM
00BEMOB 111apa, IIAPOBOTO
CerMEHTA U IIapOBOTO CEKTOpa
[NpukiagHbIe 331294 1O TEME
"O0BEMBI TeN", CBA3AHHBIE C
00BEMOM IIapa ¥ IIOMa b0
cdepsl.

COOTHOMEHMSIMEX TYTIIOMIA M
WIIOBEPXHOCTEN 1
00BEMaMUIIO JOOHBIXTEN

79

ITonoGHBIE TENA B
npocTtpancTBe. V3meHeHne
00b&Ma Ipu 000U .
CrepeoMeTpryecKue 3a1auH,
CBsI3aHHBIC C BBIYHCICHUEM
00BEMOB TeJ U IIOMAAeH
MOBEPXHOCTEH

80

KonrponpHas padota "Ilnomaau
MOBEPXHOCTH U 0OBEMBI
KpYIJIbIX Tel"

81

JIBM3KEHMS IPOCTPAHCTBA.




OTtobpakeHus. [IBrKeHUS U
paBeHCTBO (HUryp.
OO01MEeCBONCTBAABHKEHUIA

82

Buapl 1BUKEHMINA:
napaenbHbIH epeHoc,
LEHTpaJIbHas CHMMETPHS,
3epKaJbHasi CHMMETPHS,
ITOBOPOT BOKPYT MPSMOM

83

[TpeobpasoBanus nomoowHs.
[psmast u cdhepa Ditnepa

84

FeOMeTpI/I'-IeCKI/IC 3a1a4yud Ha
TMPUMCEHCHUE ABUKCHUSA

85

KoHTponbsHas padoTa "BekTops
B IpocTpaHcTie'

86

O6o0mmaroiee nopropenue 11
HOHATHH 1 METO/IOB Kypca
reomerpun 10-11 kiaccos,
CHCTEMAaTH3alMs 3HAHUI1:
"[TapamiebHOCTH MPSIMBIX U
IUIOCKOCTEH B mpocTpaHcTBe”

87

O6o0marommee nopropenne 11
MOHATHI ¥ METOJIOB Kypca
reomerpun 10-11 kiaccos,
CHCTEeMaTU3aIHsI 3HAHHH
"BekTopsl B mpocTpaHcTBe”

88

Obo6mratomee nmosropenne 11
MTOHATHH ¥ METOJIOB Kypca
reometpun 10-11 kiaccos,
CHCTEMaTHU3aIHsl 3HAHUI!




"BekTopsl B mpocTpaHcTse”

89

90

91

O6o0maroiee nopropenue 11
MOHSTHI 1 METOIOB Kypca
reomeTpuu 10-11 knaccos,
CHUCTEMAaTHU3AIMs 3HAHUI:
"O6beM MHOTOTpaHHUKA"
O6o06maroiee nopropenue 11
MOHSATHH U METOJIOB Kypca
reomerpun 10-11 xiaccos,
CHCTEMAaTHU3aIMs 3HAHUM:
"O6beM MHOTOTpaHHUKA"
O6o0maromee nmopropenue 11
MOHSATHI ¥ METOJIOB Kypca
reomerpun 10-11 kiaccos,
CHCTEMaTH3alns 3HAHUMH
"[Inomany MOBEPXHOCTH U
00BEMBI KPYIJIBIX Te'

92

Oo6o0maroiee nopropenne 11
MTOHATHH ¥ METOJIOB Kypca
reomerpun 10-11 knaccos,
CHCTEMaTHU3alMs 3HAHUMN
"[Tnomany MOBEpXHOCTH U
00BEMBI KPYIIbIX Tel"

93

HroroBaskoHTponpHaspaboTa

94

95

HroroBaskoHTponbHaspaboTa

[ToBTopenue, 0600IICHIE U
CHCTEMaTHU3alNs 3HAHHI

96

HWcropus pa3BuTHs




CTepeoOMEeTpUH KaK HayKH U €€
POJIb B pa3BUTHH COBPEMEHHBIX
HWHKEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI

97

98

Ucropus pazsutust
CTepeOMETPHH KakK HayKd U e
POJIb B pa3BUTHH COBPEMEHHBIX
WH)XCHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOT U

Ucropus pazsutus
CTepeOMETPHH KaK HayKd U e
POJIb B pa3BUTHH COBPEMEHHBIX
WH)XCHEPHBIX ¥ KOMITBIOTEPHBIX
TEXHOJIOT U

99

Hcropus pa3Butus
CTEPEOMETPUH KaK HayKH U eé
POJIb B pa3BUTHUU COBPEMEHHBIX
WHXCHECPHBIX U KOMIBOTEPHBIX
TEXHOJIOT Ui

10

Hcropus pa3Butus
CTEPEOMETPUH KaK HAyKH U €&
POJIb B pa3BUTHUH COBPEMEHHBIX
WHXXCHECPHBIX U KOMIBIOTEPHBIX
TEXHOJIOT Ui

10

Hcropus pa3sutus
CTEPEOMETPUH KaK HAyKH U €€
pOJib B pa3BUTHU COBPEMEHHBIX
HH>KEHEPHBIX U KOMIBIOTEPHBIX
TEXHOJIOT Ui




HWcropus pa3BuTus

10 CTEPEOMETPHUH KaK HayKu U e€
POJIB B Pa3BUTHH COBPEMEHHBIX 1
WHXKCHEPHBIX M KOMITBIOTEPHBIX

TEXHOJIOT U

OBUIEE KOJIMYECTBO YACOB

110 TTIPOI'PAMME 102







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

Martemaruka: anreOpa 1 Hagajia MaTeMaTHYECKOTO aHaIn3a, TeOMETPHSI.
I'eometpus. 10-11 knaccel: yueOHHK A1 00111e00pa30oBaT. OpraHu3auii: 0a30BbIil
u yriryon. ypouwu/ [JI.C.Atanacsu u ap.]-7 usa.nmepepad. u gor. - M.

[Ipocsemenue, 2022. - 287 c.

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

HNUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHBI CETH
MHTEPHET

https://resh.edu.ru/office/user/profile/

https://www.yaklass.ru/

https://ege.sdamgia.ru/
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