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HOACHUTEJIBHAA 3AIIMCKA

I'eomeTrpus sBasieTcs OogHMM W3 0a30BBIX KYPCOB Ha YPOBHE CpEIHErO
obmiero oOpa3oBaHusl, TaK KaKk 00€CTIeYMBAET BO3MOXKHOCTh M3YUEHHS AUCLUTLINH
€CTECTBEHHO-HAYYHOW HAIMpPaBICHHOCTH U MPEIMETOB T'YMAaHUTAPHOTO IIHMKJIA.
[TockonmbKy  JIOTHYECKOE  MBIIUIEHHE,  (QopMHUpyeMOoe MNpU  HU3YYEHUH
OOYYarOIIMMUCST TOHSITUHHBIX OCHOB T'€OMETPUHU, TIPHU JI0KA3ATEIBCTBE TEOPEM U
MOCTPOCHHUU LIETIOYKH JIOTMUECKUX YTBEPKICHHUM MPU PELUICHUH T€OMETPUUYECKUX
3a7a4, YMEHHE BBIJIBUTaTh W ONPOBEpPraTh THUIOTE3bl HEMOCPEACTBEHHO
UCIIONIB3YIOTCSl TIPU PEIICHUM 3aJlay €CTECTBEHHO-HAYYHOr'0 IMKJIA, B YACTHOCTHU
dbusznueckux 3amay.

[lens ocBOeHUS mporpaMMbl yaeOHOTO Kypea «['eomerpus» Ha yriayOnéHHOM
YpOBHE — pa3BUTUE HWHIUBUAYAIbHBIX CIIOCOOHOCTEH oOOydYaromuxcs Mpu
U3Y4YEHUH T€OMETPHUHU, KaK COCTABIISIONICH mpeaMeTHON obiactu «MaTtemaTuka u
uHpopMaTHKa»  4epe3  O0EeCIeYeHHE  BO3MOXKHOCTH  IPUOOPETCHHS U
UCIIOJIb30BaHUsl 0Oosiee TIyOOKUX TEOMETPUYECKUX 3HAHUNW U JIEUCTBUH,
crieu(PUYHBIX TEOMETPUHU, U HEOOXOIUMBIX JJIsI YCIEIIHOT0 MPOodheCCUOHAIIBLHOTO
o0pa3zoBaHus, CBA3aHHOTO C UCITOJIb30BAaHUEM MAaTEMaTHKH.

[IpuopuTeTHRIMU 3a7adyaMyd Kypca TeOMETpHH Ha YIrIyOJIEHHOM YpPOBHE,
paCIIMPSIONIMMYU U YCWIMBAIOIIUMU Kypc 0a30BOr0 YPOBHS, SIBJISIOTCS:

pacuiMpeHue npeacTaBieHus: 0 TeOMETPUU KaK 4acTH MUPOBOM KYJIbTYPhl U
dbopMupoBaHUE OCO3HAHMS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIITUM MHUPOM;

dbopMupoBaHHE TIPEACTABICHUS O TPOCTPAHCTBEHHBIX (UIypax Kak o
BOKHEUIIIMX MAaTEeMaTUYECKUX MOJIESAX, MO3BOJISIONIMX OMUCHIBATH M HM3y4aTh
pa3HbI€ SABJICHUSI OKPY’KAIOIIEr0 MUPA, 3HAHUE MTOHATUIHOTO armapara 1o pa3jaeny
«CtepeomMeTpus» yaeOHOr0 Kypca T€OMETPHUH;

dbopMupoBaHue  yMCHHS  BJIAJCTh OCHOBHBIMH  TOHSTHUSMHU O
MPOCTPAHCTBEHHBIX (UTrypax M HMX OCHOBHBIMM CBOMCTBaMHU, 3HAHUE TEOPEM,
dbopMysl U yMEHHE MX MNPUMEHSATHb, YMEHHS JOKa3bIBaTh TEOPEMbl M HAXOJUTh
HECTaHJIapTHBIE CITIOCOOBI PEIICHUS 3a1aY;

dbopMupoOBaHUE YMEHHsI PaCliO3HABATh HA YEPTEKAX, MOJIECTSAX U B PEATHHOM
MHpE MHOTOIPAHHUKM M Teja BpalleHUs, KOHCTPYUPOBATh T'€OMETPHUUECKHUE
MOJICIIH;

dbopMupoBaHre MOHUMAHHUS BO3MOXXHOCTH AKCHOMATHYECKOT'O IMOCTPOCHUS
MaTEMaTUYECKUX TEOopui, (popMUpOBaHWE TOHMMAHUS POJIU AKCHOMATHKH TPHU
IIPOBEJECHUN PACCYKIACHUN;

dbopMupoBaHrue yMEHHs BJIaJeTh METOJAaMHU JOKa3aTeIbCTB U aJITOPUTMOB
pelIeHUsl, YMEHUsI UX NPUMEHSTb, MPOBOJUTH JOKA3aTElIbHbIC PACCYKICHHUS B
XOJI€ PEUICHUS CTEPEOMETPUUECKHUX 3a/1a4 U 3aa4 C MPAKTUYECKUM COJCPKAHUEM,
dbopMupoBaHUe TPEACTABICHUS O HEOOXOJUMOCTH  JOKA3aTelIbCTB  IPHU



000CHOBaHWUHY MaTEeMAaTHYECKUX YTBEPXKICHUN U POJIM aKCMOMATUKU B MIPOBEICHUN
JENYKTUBHBIX PAcCy>KIECHUM;

pa3BUTHE M COBEPLICHCTBOBAaHUE MHTEUIEKTYaJbHBIX W  TBOPYECKHUX
CIOCOOHOCTEN 00yUaromMXCsl, MO3HABATEILHOW aKTUBHOCTH, MCCIIEIOBATEIbCKUX
YMEHU, KpUTHUYHOCTH MBIIUICHHSI, UHTEpeca K U3YYCHHUIO T€OMETPHH;

(dopmMupoBaHue (YHKIMOHATBHOW TI'PAaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHUS pAacloO3HaBaTh IMPOSBICHUS T'€OMETPUYECKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIlUSX U TPU H3YyUYEHUH IPYTHX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIIUPOBAHMs pEaIbHbIX CHUTYyallMif, HCCIEAOBAHUSA IOCTPOEHHBIX MOJEIEH,
WHTEPIPETAIUN TTOIYICHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIbHBIMH JIMHUSMH y4eOHOro Kypca «I['eomerpus» B
10-11 «knaccax sBuswoTcs:  «lIpsiMble W TMJIOCKOCTM B IPOCTPAHCTBEM,
«MHororpanauku», «Tema Bpamenus», «BekTopel ¥  KOOpAMHATHI B
POCTPAHCTBEY, «/IBIXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSIMUY», PEIEBAHTHBIMM T'€OMETPUU Ha YIIIYOJIEHHOM ypOBHE OOY4YEeHHs B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEpKaTeIbHBIM JUHUSM y4eOHOTO Kypca, a
dopmMupoBaHHE  JIOTHYECKMX YMEHHH  pacmpenensieTrcss He TONbKO IO
CoJlep KaTeNIbHBIM JIMHUSM, HO U 10 Togam o0yuenusa. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoii padoueit
OporpaMMBbl, paclpeneiaéHHbIM O TofaM OOY4YeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPHUHIMITHAIBHBIM BOIPOCaM O0yYaroIIHecs
oOpamajuch  HEOJHOKpaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
reOMETPUYECKUMU MOHSATUSIMUA U HaBbIKAMU MOCIIEIOBATEIBHO U MOCTYNATENbHO, C
cOOJII0ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUYECKUX MPEACTABICHUIN 00ydYalolUXCsl, paCIIUPsIs U yrayOuiss
e€, oOpa3ys MpoYHbIE MHO)KECTBCHHBIE CBSI3U.

[Tepexos Kk U3y4EHUIO TEOMETPUU Ha YIIyOIEHHOM YPOBHE MMO3BOJISIET:

co3math  ycnmoBus  ans  AuddepeHuuanuu  o0ydeHus, IOCTPOCHUs
UHAUBUAYAJIBHBIX 00pa30oBaTENbHBIX MpOrpamMM, OOECHEeUUuTh YriyOJE€HHOE
U3Yy4YEeHHE T€OMETPHUH KaK COCTaBJIsIoIEl yueOHoro npenamera «MaTemaTukay;

MOJITOTOBUTh OOYYAIOIIUXCS K TMPOAODKCHUIO H3YYEHUSI MATEMaTHKH C
yaéTtoM BbIOOpa Oymymied mpodeccuu, obecrieunBas MPEEMCTBEHHOCTh MEKIY
o01uM ¥ npoeccuoHanbHBIM 00pa30BaAHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpusi» Ha yriayOiIEéHHOM YpOBHE
orBoautcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B Hegento), B 11 xmacce — 102
yaca (3 yaca B HEZIeII0).



COILEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHOMAaTHYECKOM IOCTPOCHHHM CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOoe pacnonoxeHue TMpsSMBIX B NPOCTPAHCTBE: IE€pPECEKaroIIHecs,
napajielibHble W CKpemuBaromuecss mnpsimbie. [IpU3HakKu CKpenyBaroluxcs
npsaMbIX. [lapamienbHOCT IPSMBIX U IVIOCKOCTEN B IIPOCTPAHCTBE: MapaJuIeIbHbIe
IPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, MAPAJUIENBHOCTD MTPAMON
u 1uiockoctd. [lapamienbHoe M UEHTpaJbHOE MPOEKTUPOBAHHUE, H300paKeHue
¢uryp. OCHOBHbBIE CBOICTBa MapauIENbHOIO NPOEKTHpoBaHuA. M300pakeHue
¢Guryp B nmapauieabHOW MPOEKIUHU. YTJbl C COHANPABIECHHBIMU CTOPOHAMM, YIOJ
MEXIy NPSMBIMH B IIPOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapajuieIbHbIe
IIJIOCKOCTH, CBONCTBA IapaljIeIbHbIX IIJIOCKOCTEMN. IIpocreiimue
OPOCTPAHCTBEHHbIE (UTYpbl Ha IUIOCKOCTU: TETpadJlp, NapasuleienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISIPHOCTDh NPSIMOM M TJIOCKOCTH: NMEPIEHINUKYJISPHBIE MPSMbBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUIEIbHbIE W IEPHNEHAUKYJAPHBIE K IUIOCKOCTH,
NPU3HAK TEPNEHANKYISIPHOCTH MPSAMOA M IUIOCKOCTH, TEopeMa O NpsIMOH
NEPIEHANKYJIAPHON IJIOCKOCTH. OpTtoronansHoe IIPOCKTUPOBAHME.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSIHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  TPOEKIUs  (QUIypbl Ha  IUIOCKOCTb.
[lepneHaAUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJIAPHOCTH  JIBYX
II0cKocTer. TeopeMa 0 TpEX MEePIEHAUKYIISIpax.

Yriael B IpOCTPAHCTBE: YIroJd MEXAY NPSIMOM M IUIOCKOCTBIO, ABYI'DAHHBIN
yIOJI, JUHENHBIN YroJ JBYTPAHHOTO yrila. TpEXTpaHHbIA U MHOTOIPAHHBIE YTJIbI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX H
JNBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO yIJja.

MHororpaHHuKH

Buapl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma, NpsMas 1 HaKJIOHHAsl IpHU3Mbl, OOKOBasl U MOJIHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunien, nOpsAMOYTOJbHBIA  MAPAUIENECHIUIIE] ©U  €ro0  CBOMCTBA.
Kparuailiune mnyTd Ha TIOBEpXHOCTM MHOrOrpaHHuKa. Teopema Oiliepa.
[IpoctpanctBennass Teopema Iludaropa. I[lupamuma: n-yrompHas nupamuaa,
npaBuiabHas W yced€HHas mnupamuabl. CoiictBa pébep M OOKOBBIX TIpaHeit
NpaBUJIbHOW mHUpamuzbl. [IpaBuiIbHBIE MHOTOIpAHHUKH: IpaBUJIbHAS TpU3Ma U



NpaBUJbHAS TNUpPaMUlA, TNPAaBWIbHAs TPEYrojibHAas MUpPAMHUIA W IPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHre O NpaBWIBHBIX MHOTOTPaHHHUKAaX: OKTajap,
JNOEKadAP U UKOCAdP.

BblunciieHne 31€MEHTOB MHOTIOTPaHHUKOB: pEOpa, [MaroHaiu, YIJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIA/Ib OCHOBaHWi, TeopeMa O OOKOBOM TOBEPXHOCTH MPSAMOU MPHU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH TNPABUIBHOW MHpPaMUbI,
TeOpeMa O IUIOLIAAN YCEUEHHON MTUPaMUIbI.

CummMmerpuss B HOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM  MPABUIIBHBIX
MHOTOrpaHHUKOB. CHUMMETpUsi B IPaBUIBHOM MHOIOIPAaHHHMKE: CHMMETPUS
napajuleNIelnNea, CUMMETPHs IPABWIBHBIX IPU3M, CUMMETPUS NPABUIBLHOU
IMPaMU/IbI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOI'O
BEKTOpPA, BEKTOPBl KOJUIMHEAPHBIE, COHAINPABIEHHBIE W  IPOTUBOIIOJIOKHO
HaIIPaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[eMCTBUS C BEKTOPAMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHO)KCHHE BEKTOpa Ha
yuciio. CBOMCTBA CI0KEHMSI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. lIpuM3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TPEM
HEKOMIUIAaHapHBIM  BeKTopaM. IIpsmoyronpHas cucrtema  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBsI3p MEXAY KOOpAMHATAMU BEKTOpa U
KOOpAMHATAaMU TOYEK. YTON MeEx)Ay BekTopamu. CKanspHOE IPOU3BENCHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenust

[TonsTua: UWIMHAPUYECKAss TOBEPXHOCTb, KOHHUYECKAs IOBEPXHOCTb,
chepudeckas TOBEpXHOCTh, oOOpasyiomue TMoBepxHocTe. Tema BpalieHus:
WIMHIAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3auMHoe pacnonoxxeHue
chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cgepe. M3o00paxenue ten
BpallleHus] Ha IUIocKOocTU. Pa3BépTka nmnuHapa u konyca. Cummerpust chepsl
mrapa.

O6béM. OcHoBHbIE cBoilcTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsMOYTOJIBHOTO Mapajulefienunena u cieactsuss u3 He€. OO0bEM mnpsMoll u
HAKJIOHHOW MPU3MBI, IWIMHAPA, MUpaMUIsl U KoHyca. OOBEM IIapa U HIAPOBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTrOrpaHHUKOB. [Ipu3ma, BhucaHHas B
IWIKHAP, OINKCaHHAas okoio IpuinHApa. llepecedyenue cdepbl U mapa c
wiockocThio. Kacanue mapa u chepsl miockocThio. [loHSATHE MHOrOrpaHHUKa,



OMMCAHHOT'O OKOJIO cdepbl, cdepbl, BNUCAHHONW B MHOTOTPAHHUK WJIH TEJO
BpaLlCHUS.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, IUIOaab chepbl U e€ yacTel.
[Tonobue B mnpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAIEH MMOBEPXHOCTEH
nonoousix Quryp. IlpeobpazoBanue mnogoOusa, romorerus. PemeHue 3agady Ha
IJIOCKOCTH C UCIIOIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoeHue ceueHnii MHOIrOTPaHHUKOB U TEJl BPAIICHUS: CEYEHUS [IWINHAPA
(mapannenbHO Y TMEPHEHAMKYJISIPHO OCH), CEUEeHHS KOHyca (mapajuieibHble
OCHOBAHUIO U MIPOXOJISIINE YepPEe3 BEPIINHY), CEUCHUS I11apa, METOAbl TOCTPOCHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ IEpeHoca
CEeKyIIEH MIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bekrtopel B mpoctpancTtBe. Omnepauuu HajJ BEKTOpamMu. BekTopHoe
YMHOKEHUE BEKTOpOB. (CBoiicTBa BEKTOPHOro yMHOXEHUS. [IpsmoyronbHas
cUcTeMa KoopauHaT B mpocTtpancTBe. Koopaunartsl Bektopa. PaznoxkeHnue BekTopa
no Oazucy. KoopaWHATHO-BEKTOPHBIA METOA MPU PEHICHUU TEOMETPUUYECKUX
3aaad.

JIBMKeHUsI B IPOCTPAHCTBE

JIBwxenust npoctpancTBa. OrtoOpaxkeHus. J[BUKeHUST U paBEHCTBO (Guryp.
OOurue cBoicTBa JBWKEHUM. Buasl JBWXEHUN: TapauiebHBIM MEepeHoc,
LEHTpaldbHasl CHUMMETPHS, 3€pKaJibHasi CUMMETpHUsS, IMOBOPOT BOKPYT HPSIMOM.
[TpeoOpazoBanus nogodus. [Ipsmas u cepa Diinepa.



IVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUUCKOro  OO0IIecTBa,  MPEJACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
poLEeyp TPaXAAHCKOrO oOIecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE
B3aHMOJICICTBOBAaTh C COLMAIBHBIMU HWHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'pakIaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPOIUIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHHUE K
JOCTUKECHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU IIKOJIbI,
UCIIOJIb30BaHUE DJTHX JOCTIDKCHMM B JIPYTUX HayKaxX, TEXHOJIOTHSX, cdepax
3KOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOro Hapojaa, chOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOrO MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTMIKEHUM HAYKH U JEITEIbHOCTBIO YYEHOrO, OCO3HAHHUE
JUYHOTO BKJIa/Ja B TOCTPOCHUE YCTOMYUBOTO OYYIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0OBEKTOB, 3a/1ad, PELICHUH, pacCyXIECHUNH, BOCIPUUMUYUBOCTh
K MAaTEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocIUTAHHE:

c(OPMHPOBAHHOCTh yYMEHUS TMPUMEHSATh MAaTeMAaTHYeCKUE 3HAHUA B
MHTEpecax 3I0pOBOro 1 0e30macHoro oopasa *Ku3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTJIbIXa, peryispHas ¢usnueckass akTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN JAEATENBHOCTBIO;

6) Tpy10BOE BOCTIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJAOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JAESATENILHOCTH,  CBA3aHHBIM  C
MaTEMaTUKOW M €€ MTPWIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBINA BHIOOP
Oynymeid mpodeccurt W Ppearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caM0o0Opa30BaHUI0 Ha TPOTSHKEHWU BCEM JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUYECKUX 3a/1a4 MaTEMaTUUYECKON HApaBIeHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-?)KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOU
Cpellbl, 0OCO3HAHHE TJI00ATILHOTO XapaKTepa dKOJIOTHYECKUX MPOOTIEM, OpUCHTAIIHS
Ha TPUMEHEHHE MAaTEMaTHMYeCKMX 3HAaHWWA IS pElIeHWs 3aaad B 00JacTu
OKpY’)Karoliel cpelbl, IUJIAHUPOBAHUE IIOCTYNKOB U OIICHKM HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH U  OOIIECTBEHHOM  MPAKTUKH, TMOHHUMaHUE
MaTEMaTUYECKON HayKHh Kak cQepbl YeIOBEUECKOW JIeATeNIbHOCTH, 3TarloB €&
pPa3BUTUS W 3HAYUMOCTH IS PA3BUTUS IUBUIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KYJIbTYpOW KakK CpEACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO AEATEIbHOCTD
UHAUBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE el CTBUSA

ba3oBble jjornueckue aeiicTBMs:

BBISIBIISITh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKA MATEMATHYECKUX
OOBEKTOB, TIOHATHH, OTHONIEHWH MEXKAY TOHATHIMH, (DopMyIupoBaTh
OTIpe/IeNIeHHs] TIOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiaccU(pUKAIIH,
OCHOBAHMSI /1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIUMOI0 aHAIHN3A;

BOCIIPHHUMATh,  (HOPMYyIUpOBaTh W  TPEOOpPa3OBBIBATH  CYKICHHUS:
YTBEPAUTEIBHBIC M OTPUIIATEIIbHBIC, CIMHUYHBIE, YACTHBIC M OOIIHE, YCIOBHEIC,

BBISIBJISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUAX W YTBEPXKICHUSX, MpeAsiaraTh KPUTEPUU IS
BBISIBIICHHS 3aKOHOMEPHOCTEN ¥ IPOTUBOPEUNN;

JIeNIaTh BBIBOJABI C HWCIOJIL30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOSITENILHO JIOKA3aTeIbCTBA MATEMATUYECKUX YTBEPIKICHUM
(IpsIMBIE ¥ OT MPOTHBHOTO), BRICTPAUBATh apTyMEHTAITUIO, PUBOAUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYKICHHS M BBIBOIBI,

BBHIOMpATh CMOCOO perieHus ydyeOHOM 3ajmayu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  pEIIEHUs, BbIOMpaTh HamOoOJee MOAXOMANUHA C  YIETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckue AeiicTBUS:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUNA WHCTPYMEHT TO3HAHMUS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIEMY,
yCTaHABJIMBATh UCKOMOE M JIaHHOEe, (OPMHPOBATH THUIOTE3Yy, apTyMEHTHUPOBATh
CBOIO MMO3UIIMI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIILHO CIUITAHUPOBAHHBIM IKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAHOBJIEHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro o0beKTa, sIBICHUs, MpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy O0OBEKTaMU, SIBICHUSMU, ITPOIIECCAMU;

CaMOCTOSITETLHO (HOpMYNIHpPOBaTh OOOOIIEHUS W BBIBOJABI IO pPE3yjIbTaTaMm
NPOBEAEHHOTO  HAOIIOJICHUS, UCCJICIOBAaHMS, OLIEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 000OIIEHHIA;

POTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMpOIECCa, a TaKkKe BbIJABUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBHUSX.

PabGora ¢ unpopmanmei:

BBISIBIISITH ACPUIIUMTHI UH(OpMAIMKU, TaHHBIX, HEOOXOAUMBIX NJisi OTBETa Ha
BOIIPOC U JIJI PELICHUS 3a]1a4u;

BBIOMpaTh MH()OPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIIM3UPOBATD,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(OOPMAIUIO PA3JIMYHBIX BHUIOB U
dbopm IpecTaBICHNUS,

CTPYKTYpHUpPOBaTh HH(OpPMAIMIO, MPEACTABISITh €€ B pa3auyHBIX (dopmax,
WLUTIOCTPUPOBATh TpaduyecKy;

OLICHUBATh HaJEKHOCTh uHbopMau o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBUSA

OO0menne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYK/I€HHSI B COOTBETCTBUU C YCIOBUSMU U
HensMu OOIIEHMsI, SICHO, TOYHO, T'PAMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, JaBaTh ITOSICHEHMs 110 XOMy pELIeHUs 3aJayu,
KOMMEHTUPOBATh MOIYy4YECHHBIA pE3yJIbTarT;

B XOZI€ OOCYXJI€HHUsI 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOJyieMbl, pelraeMod 3aJayd, BbICKA3bIBaTh MWJEH, HAIlEJICHHbIE Ha IOUCK
peuIeHns, COIOCTaBJIATh CBOU CYXACHUSA C CYXKICHUAMH JAPYIMX YYaCTHHKOB
auanora, oOHapyKMBaTh Pa3MuM€ M CXOACTBO MO3ULMUH, B KOPPEKTHOM (opme
(GbopMyIHpoOBaTh pa3HOIACHs, CBOM BO3PAKEHUS;

IPEICTABIATh PE3YJIbTAThl PELICHUS 33J1a4y, SKCIIEPUMEHTA, UCCIIEN0BaHMs,
IOPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (opMar BBICTYIUICHUS € YYETOM 3aaay
IpE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuzanus:



COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHHS 3a/1a4d, BEIOMPATh CIIOCOO PEIICHUS C
y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, YMOIIMOHAJIbHBII HHTEJJIEKT:

BJIQJCTh HABBIKAMHM  TIO3HABAaTEIBHOW  pEQUIEKCUHU KaK  OCO3HAHUS
COBEPINAEMbIX JIEUCTBUI U MBICIHUTENBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJIETh
croco0aMu CaMOTPOBEPKU, CAMOKOHTPOJISI TpoIlecca M pPe3ysibTara PEIIeHUs
MaTeMaTH4YeCKOM 3a1auu;

NPEIBUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MU PEIICHUM 3aadH,
BHOCUTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJCHHBIX OIMUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBUSAM, OOBSICHATH MPUUHHBI
JOCTHXKEHHUS WA HEJIOCTHXKEHHS pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OLINOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIbHOCTD:

MOHUMATh W HCIIONH30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBUIYaJIbHOU
paboThl mNpu pelleHuH Y4YeOHBIX 3aJa4y, MPUHUMATh 1€lb COBMECTHOMU
JIeSITENbHOCTH, TUIAHUPOBATh OpPTaHU3AIMI0 COBMECTHOM paloThl, pacHpeneNsTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXAAaTh MPOLECC U Pe3yiabTaT padoTHI,
000011aTh MHECHMS HECKOJILKHX JIIOICH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBHIOIHATH CBOIO 4YacTh pabOTHl W
KOOPJIWHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIE€HAMH KOMAaHBI, OIICHUBATH
Ka4ecTBO CBOETO BKJaJa B OOMIMN MPOMYKT MO KPUTEPHUIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSI.

HNPEAMETHBIE PE3YJIBTATDI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCS:

e CBOOOJIHO OINEpPUPOBATh OCHOBHBIMU TMOHSTUSMU CTEPEOMETPUU TIPHU
pElIeHUH 3a/1a4 U MPOBEICHUN MAaTEMAaTHUECKUX PACCYKJICHHUIA;

e TMPUMEHSATH AKCHOMBI CTEPECOMETPUU U CJECACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIIOIIOKEHUE TMPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMNEpPUPOBATH TMOHATHSMU, CBS3aHHBIMH C yIJlaMd B
MPOCTPAHCTBE: MEXYy MPSMBIMU B MPOCTPAHCTBE, MEXKIY NPSIMOA H
IUIOCKOCTBIO;

e CBOOOJHO OMIEPUPOBATH MOHSATUAMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTb OCHOBHBIE BHJbI MHOTOI'PaHHUKOB (TIpHU3Ma,
nupaMuaa, NPSMOYTOJIbHBIN Mapajienenunes, Kyo);

e KJacCU(pUIMPOBATh  MHOTOIPDAHHUKH, BbIOMpas  OCHOBaHUS I
KJIacCU(pUKAIUK;

e CBOOOJHO OINEPUPOBATH MOHATUSIMH, CBSI3AHHBIMU C  CEYEHUEM
MHOT'OI'PaHHHUKOB INIOCKOCTBIO;

e BBIIIOJIHATH napajuienbHOE, LEHTPAIILHOE U OpPTOrOHAJIBHOE
POEKTUPOBaHKUE (UTYp HA IJIOCKOCTh, BBIIIOIHATH M300pakeHUus (puryp
Ha TUIOCKOCTH;

e CTPOWUTH CEUYEHHS MHOIOTPAHHUKOB PAa3JIMYHBIMU METOJAMH, BBIIIOIHATH
(BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOMIAAM  TOBEPXHOCTEH  MHOTOIPAaHHHMKOB  (TpH3Ma,
nupamMuia), FEOMETPUUYECKUX Tell ¢ TPUMEHEHUuEM (HOpMYIT;

e CBOOOJHO ONEPUPOBAThH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHUH, LEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
uryper;

e CBOOOJHO OMNEpPUPOBATH MOHATHAMH, COOTBETCTBYIOLUIMMH BEKTOpaM U
KOOpJMHATaM B IMPOCTPAHCTBE;

e BBINOJHATH ACUCTBHS HaJl BEKTOPAMHU;

e pewmarh 3aJa4d Ha JOKa3aTeIbCTBO MATEMATUYECKUX OTHOLICHUN H
HaXOXJEHUE T€OMETPUYECKUX BEIWYMH, NMPHUMEHSS WU3BECTHBIE METO[BI
IPYU PEIIEHNH MAaTeMAaTHYECKHUX 3a7a4 MMOBBIIIEHHOIO0 U BBICOKOI'O YPOBHSI
CJI0KHOCTH;

e TMPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKHX 3a]1a4;

e WU3BIEKaTh, MpPEOOpPa3OBbIBATH U HUHTEPIPETUPOBATH HH(OPMALHMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpPeACTABICHHYIO Ha
YepTekKaX U PUCYHKAX;

e IMPUMEHATHh IIOJYYEHHbIE 3HAaHUS HA NPAKTUKE: CPABHUBATh U
aHAJIM3UPOBATH pPEaJbHBbIE CUTYAIMH, MPUMEHATh H3YYECHHbIE MOHSITHUS B
mpolecce IMOMCKa  peHIeHUus MaTeMaTH4YecKd CcHopMyTupoBaHHOM
npoOJIeMbl, MOJEIUPOBATh pEATbHBIE CUTyallMd Ha SA3BIKE T€OMETPHH,
UCCJIEIOBAaTh MTOCTPOEHHBIE MOJEIHN C UCHOJb30BAHUEM T'€OMETPUUECKUX
NOHATUH W TEOpeM, ammapaTta ajareOpbl, pelaTh MpPakTUYECKHe 3a]1ayH,
CBSI3aHHBIE C HAX0XK/ICHUEM T€OMETPUUECKUX BEJINYNH;

e UMETh NPEACTAaBICHUS 00 OCHOBHBIX 3Tallax pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTu (yHIAMEHTA PAa3BUTHUS TEXHOIOTUH.

K xonmy 11 kiaacca oOyJaromuiicss HAyIUTCS:



CBOOOZHO ONEPUPOBATH MOHATUSIMHU, CBA3AHHBIMU C ILMJIUHIPUUECKOM,
KOHUYECKOM U Cc(hepuyecKod TMOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
HOJyYEHUS;

OIEpUPOBATH MOHATUSAMHM, CBA3aHHBIMH C TE€JIaMH BpPALEHUS: LIMIIUHIIPOM,
KOHYCOM, c(hepoit u mapom;

pacmo3HaBaTh Tela BpamieHus (IWIMHAP, KOHYC, cdepa W map) u
OOBSICHATH CTIOCOOBI MOJTYYEHHUS TNl BPAIICHHUS;

KJIacCCU(UIIUPOBATHh B3AMMHOE PACIIOJIONKEHUE CPEePhl U MITOCKOCTH;
BBIUMCIISITh BEIMYMHBI DJIEMEHTOB MHOTOIPAHHUKOB W TEJ BpallCHHS,
00BbEMBI U IUIOMIAM MOBEPXHOCTEH MHOTOTPaHHUKOB W TEJN BpallleHus,
reOMETPUYECKUX TEN C MPUMEHEHUEM (hopMy;

CBOOOJHO ONEPUPOBATH MOHATHUAMH, CBS3AHHBIMU C KOMOWHALUSAMH TEI
BpalleHUs] 1 MHOTOTPaHHUKOB: MHOTOIPAHHHK, BIUCAaHHBIA B cdepy U
OINMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOIOTPAHHUK WIIU TEJIO
BpaIllCHUs;

BBIYKCIIATh COOTHOLLICHUS MEXY IUIOIIAIMU TOBEPXHOCTEN U 00bEMaMu
MOJTOOHBIX TEN;

n300pakaTb H3y4yaeMble (QUIypbl, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEXHU U3 PUCYHKOB IMPOCTBIX OOBEMHBIX (PUTYp: BHUJI CBEpPXY, COOKY,
CHHU3Y, CTPOUTH CEUECHHUSI TEJl BpaAIlCHUS;

U3BJIEKaTh, WHTEPIPETUPOBATH W MPeoOpa3OBbIBATh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (QUrypax, TMpeACTaBICHHYI0 Ha
YyepTexax U pUCyHKax;

CBOOOIHO ONEPUPOBATH MOHATHUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJIHATH ONEPAIIMK HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JEKapTOBOM CHCTEME KOOPIHUHAT;
pelaTh reOMETPUYECKHE 3a/1a4l Ha BBIUYMCICHUE YTJIOB MEXY MPSMBIMU
U IJIOCKOCTSIMHU, BBIYHMCIIEHHE PACCTOSHUM OT TOYKH 1O IUIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOa IIPU PEIICHHH;
CBOOOIHO OMNEpUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHNN;

BBINIOJIHATh M300paKEHUSI MHOTOTPAaHHUKOB W TeJd BpallleHHs MpH
napajjieIbHOM — [EpeHOCe, IEHTPAIbHOW CUMMETPHUH, 3€pKaIbHOM
CUMMETPHH, IIPU TOBOPOTE BOKPYT MPSAMOM, IpeoOpa3zoBaHus MOA00US;
CTPOUThH CEYEHUSI MHOTOTPAaHHUKOB M TEIl BPAILICHUS: CEUEHUS LMIUHAPA
(mapasienbHO U MEePIEHIUKYISIPHO OCH), CeYeHUs! KOHYyca (MapajuieibHble
OCHOBAHHMIO M MPOXOALINE YEPE3 BEPUINHY), CEUEHUS 111apa;
UCIIOJIb30BaTh METOABl MOCTPOEHHSI CEYEHUH: METOJ CJIEAO0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIEN MIIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

NPUMEHATh TeOMETpUYecKre (aKThbl ISl PEIICHUS CTEPEOMETPUUECKUX
3a7a4, MPEANOJIararolluXx HECKOJbKO IIAaroB pPEUICHUs, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SIBHOW U HEABHOU (opme;

pemarh 3ajJadyd Ha JI0Ka3aTeIbCTBO MATEMaTUYECKUX OTHOLICHUH U
HaXO0XJCHUE T€OMETPUYECKUX BEIINYUH;

IIPUMEHATH MPOrPAMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPU PEHICHUHU CTEPEOMETPUUECKUX 33/1a4;

NPUMEHATh  TOJIYYEHHBICE  3HAHUSI HAa  IPAKTUKE:  CPABHUBATS,
AHAJIN3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYAllUH, IPUMEHATh U3YUYCHHBIE
MOHATHUS, TEOPEMBI, CBOWCTBA B MPOILECCE MOUCKA  PELICHUS
MaTeMaTU4ecku  CPOPMYJIUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
pealbHbIE CHUTYallUM Ha SI3bIKE T'€OMETPHUM, UCCIEAOBAaTh MOCTPOCHHBIC
MOJENH C UCIOJb30BAHUEM TEOMETPUUYECKUX TOHSITUH UM TEOPEM,
anmapaTta anreOpbl, peniaTh MPAKTUYECKUE 3a/1aud, CBSI3aHHBIE C
HaXO0XJCHUEM F€OMETPUUECKUX BEIINYNH;

UMETh TpPEACTAaBICHUS] 00 OCHOBHBIX J3Talax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu GyHIAMEHTA PAa3BUTHUS TEXHOIOTUH.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undpoBbie)
n/n NMPOrpamMMblI Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/IbHbIE
padoThbI padoTsbI pecypenI

BBenenue B ctepeoMeTpuio 23 1

B3aumHoe pacmnonoxeHue npsMbIx B 6 1

MIPOCTPAHCTBE

[NapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3

MIPOCTPAHCTBE

HepneHz(mimepHOCTb MPSIMBIX U o5

IJIOCKOCTEH B MPOCTPAHCTBE

VYTIIBI ¥ pacCTOSTHUS 16

MHororpaHHuku 7

BekTopsl B mpocTpaHCcTBE 12

HOBTOPGHI/IC, 0000I11IeHrE U CUCTEMATH3ALHS 5 5

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
No n/n HanmenoBaHue pa3iesioB U TeM Komrponnsre Mpaxrmueckie (undposbie)
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI pecypesI
1 AHanutuyeckas reoMeTpHst 15 1
5 [ToBTOpEHwue, 0606meHPvIe u 15 1
CUCTEeMaTH3allMs 3HaHU
3 O0BEM MHOTOTPaHHHKA 17 1
Tena Bpamenus 24 1
5 [Tnomanu MOBEpXHOCTH U O0BEMBI 9 1
KPYTJIBIX TE
6 JIBrokeHuUs 5 1
2 [ToBTOpenue, 0606H1€HI:IG u 17 5
CUCTEeMaTH3alMs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Jara nzyyenus

Bcero

KonTpoabHbie
padoThbI

Ilnanupyemas | ®akTuveckas

DJIeKTPOHHBIE
mudpoBbIe
o0pa3oBaTe/ibHbIE

pecypcbl

OcHoBHbIE TpaBUiIa U300paKeHNS Ha
PHUCYHKE IIJIOCKOCTH, NapaljiebHbIX
NpAMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka

[ToHsITHS CTEpEeOMETpUH: TOUKA, TIPsIMas,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
IIpaBHJIa U300paXKEHMsI Ha PUCYHKE
TUIOCKOCTH, MApaJuIeIbHbIX MPSMBIX
(OTpe3KOB), CepeIMHbI OTPE3Ka

[ToHsATHA: IepeceKarouecs MI0CKOCTH,
nepeceKaronyecs npsimasi ¥ miocKocCTh;
MOJIYTIPOCTPAHCTBO

[MoHsTHS: IepeceKarIuecs MIOCKOCTH,
nepeceKaronIuecs mpsiMasi v TUIOCKOCTH;
HOJIYTIPOCTPAHCTBO

MHoOrorpaHHuKH, H300paKeHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX 00HbEKTOB

MHoTOrpaHHUKH, U300paKCHHE
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00bEKTOB

AXCHOMBEI CTCPCOMECTPHH U IICPBBIC




CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIEACTBUSA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBbIE
cienctBus u3 HUX. CiocoObl 3a1aHUs
MPSAMBIX U IJIOCKOCTEHN B MTPOCTPAHCTBE.
O603HaueHus NPSIMBIX U IIOCKOCTEN

10

N3o00paxkeHue ceueHuil nmupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT UEPE3 UX
p€6pa. M3o0paxeHue nepecedeHus
IIOJIY4EeHHBIX TUIOCKOCTEN. PackpammBanue
[IOCTPOECHHBIX CEYEHUH pa3HbIMM LIBETaMU

11

N3o00paxkeHne ceueHuil nmupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOAT UEPE3 UX
p€6pa. M3o0OpaxeHue nepecedeHus
IIOJIY4EHHBIX IUIOCKOCTEN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMU LIBETAMU

12

N300pakeHue ceyeHuil nupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEpe3 UX
p€6pa. M3obOpaxenue nepecedeHus
MIOJIY4EHHBIX IUIOCKOCTEH. PackpammBanue
IIOCTPOEHHBIX CEYEHUN pa3HbIMH LIBETAMU

13

N3o6pakeHne ceueHni mupaMuibl, Kyoa u
MPU3MBIL, KOTOPBIE IPOXOJAT Yepe3 ux
p€opa. M3obOpaxenue nepecevueHus
IIOJIY4EHHBIX IUIOCKOCTEH. PackpaminBanue
MOCTPOCHHBIX CEUEHHUH pa3HBIMU LIBETAMH

14

Mertoj cinenoB s TOCTPOCHUST CEUCHUM




15

Merton cnenoB 1S TOCTPOCHUST CEUCHMUIA.
CBoiicTBa nepecedeHuii MpsIMbIX U
IJIOCKOCTEH

16

Mertoa cnefoB A IOCTPOSHUS CEUEHUH.
CBolicTBa nepecevyeHuil MpsIMbIX U
IIJIOCKOCTEN

17

[TocTpoeHue cevueHnid B mUpaMue, Kyoe 1mo
TpéM Toukam Ha pE€Opax. Co3gaHue
BBIHOCHBIX YEpPTEXKEH U 3aMHCh 1Iar0B
MIOCTPOEHHUS

18

[TocTpoenue ceuenuit B nupamue, Kyoe mno
TpéM Toukam Ha péOpax. Co3gaHue
BBIHOCHBIX YEpPTEKEN U 3aMKCh 11aroB
MIOCTPOEHUS

19

[TocTpoenue ceuenuit B mupamue, Kyoe mo
TpéM Toukam Ha péOpax. Co3gaHue
BBIHOCHBIX YE€pPTEXKEH U 3aMUCh 11ar0B
MIOCTPOEHUS

20

[TocTpoenue ceuenuit B mupamue, Kyoe mo
TpéM Toukam Ha péOpax. Co3ganue
BBIHOCHBIX ‘-IGpTC)KCﬁ " 3aI1MCh HI1aroB
MIOCTPOEHUS

21

[ToBTOpenue manumerpun: Teopema o
MIPOMOPLUMOHANIBHBIX OoTpe3kax. [logobue
TPEYTOJIbHUKOB

22

IloBTOpenue mianuMerpuu: Teopema
Menenas. PacdyeTsl B cedeHUIX Ha
BBIHOCHBIX 4epTexax. McTtopus pazputus
IJTAHUMETPUU U CTEPEOMETPHUH




23

KoHntponbHas padoTa "AKCHOMBI
crepeomeTpun. CeueHus"

24

B3auMHOe pacnosioKeHue NpsMbIX B
npoctpancTBe. CKpelnBaronecs npsMeble.
[Tpu3Haky CKpeUMBAOIUXCS TPSIMBIX.
[TapannenbHble IpsMble B IPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBAHUU U
€JUHCTBEHHOCTH IIPSIMOM MapajuIeIbHON
JIaHHOM IIPSIMOM, NPOXOIALIECH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAILEH Ha TaHHOU
npsMoii. Jlemma o nepeceyeHuu
MapaJUICIIbHBIX MPSAMBIX INIOCKOCTBIO

26

[TapanmnensHOCTH Tpex NpsAMbIX. Teopema o
TpEX mapajuieabHbIX IpAMbIX. Teopema o
CKPELUBAIOIINXCS IPSIMBIX

27

[NapannensHoe npoektupoBanue. OCHOBHBIE
CBOICTBA MapaJIICTBLHOTO POSKTUPOBAHUS.
N300paxenne pa3HbIX GUTYD B
napauIeJIbHON MPOEKINH

28

LlenTpanbHas npoeKkus. YTomi ¢
COHAIIPaBJICHHBIMU CTOPOHAMH. YTOII
MEXY NPSMbIMHU

29

3amauM Ha JOKa3aTEIbCTBO U MCCICA0BAHUE,
CBSI3aHHBIE C PACIIOJI0KEHUEM TPSMBIX B
MIPOCTPAHCTBE

30

IlonsTHsA: NapauIeIbHOCTD IPSIMON U
IUIOCKOCTH B npocTpaHcTse. [IpusHak
NapaJUICIBHOCTH MIPSIMOU U IUNIOCKOCTH.
CBoiicTBa napamieabHOCTH NPSIMON U




IIJIOCKOCTH

31

['eomeTpuueckue 3a1a4un Ha BHIYUCICHHUE U
JI0Ka3aTeNbCTBO, CBSI3AHHBIE C
MapaieIbHOCTHIO MPSMBIX U IJIOCKOCTEHN B
MIPOCTPAHCTBE

32

[TocTpoenune ceuenus, TPOXOISILEro Yepes
JTAHHYIO IIPSIMYIO Ha 4ePTEkKe U
[apajuIeIbHOTO APYroy npsimoii. Pacuér
OTHOILLIEHUN

33

[TapannenpHas npoeKLys, IPUMEHEHUE 1S
MIOCTPOCHHUS CEUEHHH KyOa U
napauienenunena. CpoiicTBa
napasJiesienunea 1 mpu3Mbl

34

HapaJ'IJ'IeJ'ILHBIe IIITOCKOCTH. HpI/ISHaKI/I
napaji€JIbHOCTH JIBYX IUIOCKOCTEH

35

Teopema 0 napasienbHOCTH U
€MHCTBEHHOCTH ITUIOCKOCTH, IPOXOASIIEH
Yyepe3 TOUKY, He MIPUHAIICKAIYI0 JTaHHOM
IUIOCKOCTH U CIIEACTBUS U3 HEE

36

CaolicTBa napasuieabHbIX IIIOCKOCTEN: O
napajICJIbHOCTH NPAMBIX NICPCCCUCHUA TTPU
IIEPECEUCHUH JIBYX NapaJlIeIbHBIX
IJIOCKOCTEH TpeTher

37

CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH: 00
OTPEC3KaxX MapavICIbHBIX IMPSAMBIX,
3aKJIIOYEHHBIX MEXKy NTapajuIeIbHBIMU
IJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOIL C
JBYMsI MapajieIbHbIMU TUIOCKOCTSIMU




[ToBTOopenue: Teopema Iudaropa va

38
IIJIOCKOCTH

39 IloBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYT OJIbHUKA

40 CBoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajuienenunesa

41 Beruucnenue JuMH OTpE3KOB B Ky0e U
IIPSIMOYTOJIBHOM MapajuieIeuIe e
[TeprieHAMKYASPHOCTH NPAMOUN U

42 II0CKOCTH. [IpU3HaK NepneHIuKyIIpHOCTH
MIPSIMOM U TNIOCKOCTH
IlepnieHAUKYIISIPHOCTD IPSAMOM U

43 10cKOoCTH. [Ipu3Hak nepneHuKyIspHOCTH
IIPSIMOM U TUIOCKOCTH
TeopeMa o CylIeCTBOBaHUH U

44 €MHCTBEHHOCTH MPSIMOM, TPOXOAALIEH
4yepe3 TOUKY IPOCTPAaHCTBA U
NEPIEHIUKYIIPHON K IIIIOCKOCTH

45 [InockocTH 1 epreHINKYISIPHBIE UM
IIPsIMbIE B MHOTOTpaHHHUKaX

46 ITnockocTy U NEPNEHIUKYIPHBIE UM
IIPSIMbIE B MHOTOTpPaHHHUKaX

47 [Tepnienaukynsip u HakinoHHas. [locTpoenue
NEePIEeHINKYIIApa U3 TOUKU Ha MPSMYIO

48 Ilepnenaukynsp u HaknoHHas. [loctpoenue
NEPIEHINKYIIIpa U3 TOYKU Ha NPSMYIO

49 Teopema o Tpéx neprneHaAuKysapax (npsmas

u oOpaTHast)




Teopema o TpEx neprneHAuKyIsIpax (mpsmas

>0 u oOpaTHasi)

ol VYroa Mexay CKpelMBaroIMMUCS IPSIMBIMU

52 ITouck nepneHAUKyYISAPHBIX MPSIMBIX C
MOMOILBIO IEPHEHIUKYIISPHBIX MIOCKOCTEH

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceueHuit Kyda, IpU3MBI,

54 IIPABWJIBHOM NMHUPaMH/IbI C TIOMOIIBIO
OpPTOrOHAJILHOM MPOEKINH
ITocTpoeHue ceueHnii Kyda, MpU3MBl,

55 MPaBWJIBLHON MUPaMHUJIBI C TOMOUIBIO
OPTOrOHAJILHOW MPOEKIUU
CummeTpHst B IPOCTPAHCTBE OTHOCUTENIBHO

56 m1ockocTH. [ImockocT cummeTpuii B
MHOTOTpaHHUKAX

57 IIpu3Hak neprneHuKyIIpHOCTH IPAMON U
IUIOCKOCTH KaK CJI€ICTBUE CUMMETPUU

58 [IpaBriibHBIE MHOTOTpaHHUKH. Pacyér
PacCcTOSHUN OT TOYKHU 0 IIIOCKOCTH

59 IIpaBunpHbBIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUIN OT TOYKHU 10 IJIOCKOCTH
CrniocoObl OIyCTUTh MEPIEHIUKYIISAPBI:

60 CUMMETpHS, CABUT TOYKHU IO MapaiebHON
IpsIMOI

61 CaBur no HenapasuleaIbHON IPSIMOH,
U3MEHEHHE PACCTOSHUIM

62 KonTponbhas pabora "B3aumuoe

pPacMoJIOKEHNUE MPSIMBIX U MNIOCKOCTEN B




npoctpaHcTae"

63

IloBTOpEHME: Yroa MeXay NPSIMBIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYIOJIbHUKE, TeOpeEMa
KOCHHYCOB

64

[ToBTOpEHME: yroa Mexny
CKPCIIMBAOIINMHUCS MTPAMBIMHA B
IIPOCTPAHCTBE

65

FCOMeTpI/I‘-IeCKI/Ie MCETOJbI BBIYMUCJICHUA YIJIa
MCXKAY MPSAMBIMHA B MHOT'OI'PAaHHHUKAX

66

JByrpanssblii yroa. CBoOMCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOTO yrja

67

68

[Tepnienaukynsipublie maockoctu. CBOKCTBA
B3aMMHO NEPIEHIUKYISPHBIX ITOCKOCTEN

IIpu3HaK neprneHIuKyIIpHOCTH
IJIOCKOCTEM; TeOpEMa O MPSAMOU
nepecedeHust IByX MI0CKOCTeN
HEPIEHANKYIIPHBIX TPEThEeH MIIOCKOCTH

69

[IpsiMoyToNbHBIN Napaiienenunes; Kyo;
U3MEPEHMS], CBOMCTBA IPSIMOYTOJIBHOTO
napajuiesenunea

70

TeopeMa 0 AnaroHajiu ImpAaMoOyroJibHOTO
napajmieiacnuicaa u CICACTBUC U3 Heé

71

CrepeomeTpuyuecKkue u IpUKIaIHbIE 33/1a4H,
CBSI3aHHBIE CO B3AaUMHBIM PACIIOJI0KEHUEM
MPSMBIX U IJIOCKOCTH

72

[ToBTOpEeHUE: CKpeuBarouIecs npsmeble,
napajuieNbHbIC TUIOCKOCTH B CTaHIAPTHBIX




MHOTI'OI'paHHHUKAaX

[Tapa mapasienbHbIX IUIOCKOCTEN Ha
CKPEILUBAIOIINXCS MPSAMBIX, PACCTOSTHUE

73 MEXy CKPEIMBAIOIIMMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUsIX

74 PaccrosiHME OT TOYKM 10 TUIOCKOCTH,
paccTosiHue OT NMPSMOM A0 MJIOCKOCTH
Beruncnenue paccTosHUN MEXKIY

75 CKpEIIMBAIOIIMMHUCS MPSIMBIMH C TIOMOIIBIO
NEPIEHIUKYIIPHON INIOCKOCTH
TpéxrpaHHslil yrosi, HEpaBeHCTBA AJIs

76 TpexrpaHHbix yrinos. Teopema Iludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JIJIs
TPEXTPAHHOTO yria

77 DneMeHTHI chepruuecKoi TeOMEeTpUu:
reoJIe3nYeCKue JIMHUYU Ha 3emiie

78 Konrponbnas padora "Yrisl u paccTostHUA"

79 CucreMaru3zanus 3HaHuM "MHOTOrpaHHUK U
€ro 3JIeMeHTH!"

80 [Tupamupga. Buael nupamun. [lpaBunbHas
MpaMuia

81 [Tpusma. [Ipsimast 1 HaKJIOHHAS PU3MBI.
[IpaBmiibHasA npu3zMa

82 IIpsamoit napannenenunes, NpsMOyroJIbHBIN
napasuiesnenunes1, Kyo

83 Brimykiible MHOrorpanHuky. Teopema
Ditnepa

84 Beinykiele MHOrorpaHHuku. Teopema




Oinepa. [IpaBunbHbIE 1 OTyIPaBUIIbHbBIC
MHOTOTPaHHUKH

85 Konrponbnas padora "MuororpaHHuku" 1
86 [TonsaTue BeKTOpa Ha TUIOCKOCTH U B 1
MPOCTPAHCTBE
87 CymMa BEKTOPOB 1
88 Pa3zHoCTh BEKTOPOB 1
89 [TpaBuio mapamienenurena 1
90 YMHOKEHUE BEKTOpa Ha YHCIIO 1
o1 PasnoxxeHnue BekTopa mo 6aszucy Tpéx 1
BEKTOPOB, HE JIEKAIUX B OJHOU TUIOCKOCTH
92 CkansipHOE MPOM3BEICHUC 1
93 Beruncnenue yriia Mexry BEeKTOpaMu B 1
MIPOCTPAHCTBE
94 IIpocTeiine 3ajauu ¢ BEKTOPAMH 1
95 [Ipocreiimme 3a1a4u ¢ BEKTOpAMH 1
96 [pocTeiimme 3a7a4un ¢ BEKTOPAMH 1
97 [pocreiimue 3a1auu ¢ BEKTOpaMHU 1
98 O06o0011IeHre U CUCTeMAaTHU3aIHs 3HAHUIA 1
99 O00011eHNE U cUCTEMATH3aIHs 3HAHUNA 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 HToroBast KOHTpOJIbHAs paboTa 1
102 O00011IeHre U cUCTEMATU3AaLMs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOI'PAMME




11 KVIACC

KoauuecTBo yacoB JIeKTPOHHBIE
Hara uudposBbIe
Ne ni/m Tema ypoka KonTpoabHbie
Bcero U3ydeHusi | oOpa3oBaTe/ibHbIE
padoTbI
pecypchbl
1 [ToBTOpenue Tembl "KoopauHaTel BeKTOpa 1
Ha MJIOCKOCTH U B MPOCTpaHCTBE"
5 IToBTOpenue temsl "CkanspHoe 1
IIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpenue Tembl "Beruucienue yria 1
MEX/1y BEKTOpaMu B IPOCTpaHCTBE"
4 IloBTOpEeHME TeMbI Y paBHEHNE NPSIMOH, 1
MPOXOASAIICH uepe3 1B TOUKHU"
5 YpaBHEeHHE IIJI0OCKOCTH, HOPMAJlb, 1
ypaBHEHUE IUIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IIOCKOCTH B OTpE3Kax
7 BekTopHoe npousBeneHue 1
3 JInHeliHbIE HEPABEHCTBA, TMHENHOE 1
IIPOrpaMMHpOBaHKE
9 JIuHeiiHbIe HepaBeHCTBA, IMHEIHOE 1
MIPOrpaMMHUPOBaHHE
10 AHaIUTHYECKUE METOJbI pacyéTa yria 1
MEXY NPSMbIMH B MHOTOI'PaHHUKAX
11 AHanuTHYECKHE METOJIbI pacyéra yria 1
MEXY IJIOCKOCTSMH B MHOTOI'PaHHUKAX
12 @opMyIta pacCTOSTHUSA OT TOYKH 10 1




INUIOCKOCTHU B KOOpJAHHATAaXxX

HaxoxneHne pacCTOSIHUM OT TOYKH 10

13
IJIOCKOCTH B KyOe

1 HaxoxneHnue paccTostHui OT TOUKH 10
IJIOCKOCTH B MPABUJILHON TUPAMU/IE

15 KonTponbhas pabora "Ananuruyeckas
reoMerpus"

16 CeueHUst MHOTOTPAaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/T CJIE/IOB
CeueHust MHOTOIPaHHUKOB: CTaH1apTHbBIE

18 MJIOCKOCTH, TIEPECEUEHUs MPSMBIX U
IIJIOCKOCTEN

19 [TapannenpHble MpsIMbIE U TNIOCKOCTHU:
napasjiesibHbIe CEYEHUS

20 [lapannenbHble NpsAMbIe U IIOCKOCTH:
pacu€T OTHOLIECHUM

21 [TapannenbHble MpsIMbIE U TUIOCKOCTH: YTJIbI
MEXKy CKPEIIUBAIOITUMUCS MPSIMBIMU
[lepnenaukynsipHbIe MPSIMBIE U INIOCKOCTH:

29 CTaH/IapTHBIE TapbI MEPIEHAUKYISIPHBIX
IUIOCKOCTEH U MPSIMBIX, CAMMETPUU
MHOTOTPaHHUKOB

93 [lepnenaukynsipHbIC TIPSMBIE U TNIOCKOCTH:
Teopema O TpeX MepPIEeHIUKYISIpax

24 [leprieHquKyNISpHBIE MIPSIMBIE U TUIOCKOCTH:
BBIYHCJICHHSI IJTMH B MHOTOTPaHHUKAX

25 IloBTOpEHME: MIOLAAN MHOTOYTOJIbHUKOB,




dbopMyIBI 1S TUTOITAACH, COOOpaKEeHUS
moxoous

26

[ToBTOpEHME: IO MHOTOYTOJILHUKOB,
dbopMyIbI 1S IO, COOOpaskeHus
noxoous

27

[ToBTOpEHME: TIIOMIAIM MHOTOYTOJILHUKOB,
(dhopMyITBI IS TUTOIAEH, COOOpasKeHUS
o00ust

28

[Inomaau ceyeHnii MHOTOrPaHHUKOB:
IJIOIIaAY TOBEPXHOCTEN, pa3pe3anus Ha
Y4acTH, COOOpakeHUs MOa00us

29

30

[Inomaamn ceyeHnii MHOrOrpaHHUKOB:
IJI0IA 1M TOBEPXHOCTEN, pa3pe3aHus Ha
94acTH, COOOpaKeHUsI MOA00US
KonTponbhas pabora "[loBTopenue:
MHOT'OTpaHHUKH, CEUEHUS
MHOTOTpaHHUKOB"

31

O0BEM Tema. O0BeM PSIMOYTOJILHOTO
napa’suiesienure sa

32

3amaum 00 yaBoeHUHU Ky0a, 0 KBaipaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpHUYEeCKUE 3a/1a4H, CBSI3aHHBIC C
00BEMOM MPSMOYTOJIBHOTO
napasuiesenurnesa

34

HpI/IKJIa,Z[HBIC 3aga4u, CBA3aHHBIC C
BBIYHCIICHHEM 00bEMA MpAMOYT'OJIBHOT'O
mapaiIcjiClmIicaa

35

OO0BEM MPSIMOI TPU3MBI




CTCpeOMeTpI/I‘IeCKI/Ie 3aJa4u, CBA3aHHBIC C

36 BBIYHCIICHHEM 00BbEMOB TIPSIMOM TIPHU3MBI

37 [TpuknanHeie 3a1a4u, CBsI3aHHBIC C
00BEMOM MIPSAMOI TPU3MBI
Brruncnenue 00bEMOB Te ¢ TOMOUIBIO

38 omnpeaenéaHoro uarerpaga. O0sEmM
HAKJIOHHOM NPU3MBI
Brruncnenue 00bEMOB TN ¢ TOMOIIBIO

39 ornpenenéHHoro uHrerpaita. OosEm
MTUPAMHU/IBI

40 ®opmyna 06béMa nupamuabl. OTHOILIEHUE
00BEMOB MUPAMHU/ C OOIIUM YIIIOM

41 ®opmyna 06béma nupamuabl. OTHOLIEHUE
00bEMOB MUPAMHU/IL C OOIITUM YTIJIOM

42 CrepeoMeTpHUeCKHE 3a]]a9H, CBI3aHHBIC C
00BbEMaMU HAKIIOHHOM MPHU3MBI

43 CrepeoMeTpHuuecKkue 3aa4u, CBSI3aHHBIC C
00BEMaMU MHUPAMUJIBI
[Tpuknagueie 3anaun mo Teme "OO0BbEMBI

44 Ten", CBA3aHHbIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0BbEMBI
Ten", CBSI3aHHBIE C 00BEMOM TUPAMUJIBI

46 [Tpumenenne 00bEMOB. Beruncienue
PacCTOSIHUSA J0 TIOCKOCTH

47 KontponbHas padota "O0bEM
MHOTOrpaHHuKa"

48 [umHIprYecKas MIOBEPXHOCTD,




o0pa3ymolye WINHIPUIECKOI
MMOBEPXHOCTH

HMumuaap. [IpsMon KpyroBon HUIMHAP.

49 [Tnomank MOBEpXHOCTH IIIUHIPA

50 Konunueckas HOBepXHOCTh, 00pa3yroIiue
KOHHYECKOU MoBepxHOCcTH. KoHyc

51 CeueHnue KoHyca MJIOCKOCTBIO,
napayiesIbHOM MITOCKOCTH OCHOBAHUS

52 Yceu€nnsiii konyc. M3o00pakeHne KOHYCOB
1 YCEYEHHBIX KOHYCOB

53 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJIHOMN
MOBEPXHOCTH KOHYCA

54 [Tnomaas GOKOBOM MOBEPXHOCTH U MTOJTHOM
MOBEPXHOCTU KOHYCa
CrepeomeTpuuecKkue 3a1a4u Ha

55 JI0Ka3aTeNbCTBO M BHIYHCIICHUE,
MMOCTPOCHHUEM CEYECHUI IIMINHIPA, KOHYyCa
CrepeoMeTrpuueckue 3aJauu Ha

56 JI0Ka3aTeJILCTBO M BEIYKMCIIEHUE,
MMOCTPOCHHUEM CEUYCHUI IIMIIMHPA, KOHYCa

57 [Tpuxnanueie 3a1a4u, CBsI3aHHBIC C
HWIHHIPOM

58 [TpukmanHbie 3a/1a49u, CBsI3aHHBIC C
[UIHHPOM

59 Codepa n map
[lepeceuenue cdepsl u mapa c

60 tockocThio. Kacanue mapa u cepsl

IUIOCKOCTBIO. Buj 1 n3o0paxenue mapa




61

Ilepeceuenue chepsl u mapa ¢
wiockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. Buj 1 n3obpaxeHnue mapa

62

VYpaBuenue cgepsl. [Inomans chepst u eé
qacTen

63

CummMmetpust cdepsl 1 mapa

64

CrepeomeTpuueckue 3a1a4u Ha
JI0Ka3aTeNIbCTBO M BHIYHMCIICHUE, CBSI3aHHBIC
co cepoii 1 mapom, MOCTPOCHUEM UX
CEUYEHHM MIOCKOCTHIO

65

66

CrepeomeTpuuecKkue 3a1a4i Ha
J0Ka3aTCIbCTBO U BBIYMCIICHUC, CBA3aHHBIC
co cepoii u mapom, MOCTPOCHUEM UX
CCUCHUI MIIOCKOCTHIO

[IpukmanHelie 3a1a4M, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTD Ha MJIOCKOCTH,
BBIUHCJICHHS B OKPY)KHOCTH, CTaHIaPTHBIC
moxoous

68

Pazauunnie KOM6I/IHaHI/II/I TCJI BpallICHUSA U
MHOT'OI'paHHUKOB

69

3agauu 1o TeMe "Tena u mOBEpXHOCTH
BpaieHus"

70

3agaun o Teme "Tena U MOBEPXHOCTH
BpalieHus"

71

Kontponbhas padota "Tena u
MOBEPXHOCTH BpalieHus"

72

O06béM mummHIpa. Teopema 006 00bEMeE




MIpsAMOro nujinHIApa

73

Brruucnenue o05EMOB TEJ C TOMOIIIBIO
onpeaenéuHoro uarerpaita. O0bpEM KoHyca

74

[Tnomaau 60KOBOM U MOJIHOWM MOBEPXHOCTH
KOHycCa

75

CrepeoMeTpHuuecKkue 3aJauu, CBS3aHHbIE C
BBIUHCIICHHEM 00bEMOB IIWIIMH/PA, KOHYCa

76

[Tpuxnanueie 3anayn mo Teme "OOBEMBI U
IJI0MIaau oBepxXHOCTEN Ten"

77

78

O0BEM 1Iapa U apoBOro CeKTopa.
Teopema 06 00bEéMe mapa. [Lnomans
cdepsl. CTepeoMeTpuyecKue 3a1a4u,
CBSI3aHHBIC C BEIYMCIICHUEM OOBEMOB TI1apa,
[IIAPOBOT'O CETMEHTA M IIIAPOBOTO CEKTOpa

[Tpuknagueie 3agaun mo Teme "OO0BbEMBI
Ten", CBA3aHHBIE C 00BEMOM I1apa u
wiomaapio cepbl. COOTHOMICHUS MEKIY
IJIOIIA ISIMK TIOBEPXHOCTEH B 00bEMaMu
MMOIOOHBIX TEI

79

[TonoGHBIE TENa B MPOCTPAHCTRE.
N3menenne o6bwEMa mpu mo100uu.
CrepeoMeTpHuuecKkue 3aauu, CBSI3aHHbIE C
BBIUKCJICHHEM 00BbEMOB Tell U TUIOIIA e
MMOBEPXHOCTEH

80

Kontponbnas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIbIX Ten"

81

JIBrokeHus mpocTpaHcTBa. OTOOpakeHus.
JIBvxeHust 1 paBeHCTBO duryp. O6mme




CBOICTBA IBUKECHUN

82

Buasl nBrkeHuid: napajuiebHbINA EPEHOC,
LICHTPAJIbHAsl CHMMETPUS, 3€pKaJIbHAS
CUMMETPHS, IOBOPOT BOKPYT MPSAMOUN

83

[IpeoOpazoBanus nomoous. [Ipsmas u
ctepa Diinepa

84

FCOMeTpI/IquKI/IC 3aJa4u Ha IPUMCHCHUC
JABUXKCHU A

85

KontponbHas padota "BekTopbl B
npoctpaHcTse"

86

O6o6maromee noroperue 11 moHsTHil U
MeTo10B Kypca reomerpun 10—-11 knaccos,
cucTeMaTH3alus 3HaHUM:
"[TapannenbHOCTh NPSIMBIX U IUNIOCKOCTEH B
IpocTpaHcTBe"

87

O6o6maromee noroperue 11 mousTuii u
MeToA0B Kypca reometpun 10—11 knaccos,
cucTtemaTusanus 3Hanuii: "BekTopel B
npoctpaHcTae"

88

Oo6o6maromee nopropenue 11 nonaruii u
MeTo10B Kypca reomerpun 10—11 knaccos,
cucTtemaTusanus 3Hanui: "BekTopsl B
npoctpaHcTse"

89

O6o0matomiee nmopropeHue 11 moHsTHI 1
MeTo10B Kypca reomerpun 10-11 knaccos,
cucTeMaTu3anys 3HaHuii: "O0beM
MHOTOrpaHHuKa"

90

Oo6o0matomee moBTopeHue 11 moHITHI 1




MeTOJ10B Kypca reomeTpun 10—11 kimaccos,
cucteMartuzarus 3Hanui: "O0bemM
MHOrOrpaHHuKa"

91

O6o6marommee noroperue 11 nousTuit u
MeTo10B Kypca reometpun 1011 kaccos,
cucteMatusanusg 3Hagui: "Ihnomann
MMOBEPXHOCTU U 00BEMBI KPYTJIIBIX Te"

92

O6o6maromee noroperue 11 nmousTuit u
MeTo10B Kypca reometpun 10—-11 knaccos,
cucteMatusanug 3Hagui: "Inomann
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX TE"

93

HToroBast KOHTpOJIbHAs paboTa

94

Hrorosas KOHTPOJIbHAasA pa6 oTa

95

[ToBTOpenwue, 0600IIEeHNE 1
cUcTeMaTU3alus 3HaHuH

96

UcTtopust pa3BuTHsI CTEPEOMETPUM KaK
HAyKH U € poJib B Pa3BUTHUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

97

UcTtopust pa3BuTHsI CTEPEOMETPUN KaK
HayKU U €€ poJIb B Pa3BUTUH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

98

Uctopust pa3BuTHsI CTEPEOMETPUN KaK
HayKHd U €€ poJIb B PA3BUTUH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

99

Hcropus pa3BuTHs CTEPEOMETPUM KaK




HaYKH U €€ POJib B pa3BUTHU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

100

Hctopus pa3sButus crepeoMeTprun Kak
HAyKU U €€ poJib B PA3BUTUH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHH

101

UcTtopust pa3BuTHSI CTEPEOMETPUH KaK
HayKU U €€ poJIb B PA3BUTUH COBPEMEHHBIX
WHXEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHI

102

UcTtopust pa3BuTHsI CTEpEOMETPUM KaK
HayKHU U €€ poJIb B Pa3BUTUH COBPEMEHHBIX
WHXCHEPHBIX M KOMITBIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

102







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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