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HOACHUTEJIBHAA 3AIIMCKA

I'eometpust sBhsieTcs ogHUMM U3 0a30BBIX KYPCOB Ha YPOBHE CPEIHErO
oOurero oopa3oBaHusi, TaKk Kak 00ECIEeYMBAET BO3MOKHOCTh U3YUE€HUS JUCIUIUIMH
€CTECTBEHHO-HAYYHON HAIPABICHHOCTH M MPEIMETOB T'YMAaHHUTAPHOIO IIHMKJIA.
[TockonmpKy  JOrmueckoe  MbIIUICHHE,  (QopMuUpyeMoe TpH  H3yYCHUU
00y4YaroMMUCS TOHATHIHBIX OCHOB I'€OMETPHUH, MPHU J0Ka3aTeIIbCTBE TEOPEM U
MOCTPOCHHUH LIETIOYKHU JIOTMYECKUX YTBEPKICHHUI MPU PELICHUH T'€OMETPUUYECKUX
3a7a4, YMEHHE BBIIBUTaTh W ONPOBEpPraTh THUIOTE3bl HEMOCPEACTBEHHO
UCITONIB3YIOTCS IIPU PELICHUH 3aJ1a4 €CTECTBEHHO-HAYYHOr'O LMKJIA, B YaCTHOCTH
(du3znyecKux 3aaay.

[ens ocBoeHUs mporpaMMbl yueOHoro kypca «l'eomerpus» Ha yriayoinéHHOM
YPOBHE — pa3BUTHE WHIMUBHUIYAJIbHBIX CIOCOOHOCTEH O0OydYarouuxcsi Mpu
U3YYEHUU T€OMETPHUHU, KaK COCTABISIONICH mpeaMeTHO obnactu «MaTtematuka u
uHpopMaThka»  4epe3  O0ECleUeHHE  BO3MOXKHOCTH  NPUOOpETEeHUs U
UCIIONIb30BaHUsl Oojiee TIayOOKMX TEOMETPUYECKUX 3HAHUW U JICHCTBUH,
cnenupUIHBIX TEOMETPUHU, U HEOOXOMUMBIX JIJISl YCIIEUTHOTO MPOodeCCHOHATBHOTO
00pa30oBaHusl, CBI3aHHOIO C UCIIOJb30BAaHUEM MAaTEMATUKH.

[IpuoputeTHBRIMU 3aJa4yaMy Kypca TE€OMETpPUU Ha YriayOJEHHOM YypOBHE,
PACHIMPSAIONIMMH M YCUIMBAIOIIUMHU Kypc 0a30BOT0O YPOBHSI, SIBIISIOTCSI:

paclMpeHue MnpeaCcTaBieHus: 0 TEOMETPUU KaK 4acTH MUPOBOM KYJIbTYphl U
dbopMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOITUM MUPOM;

dbopMupoBaHre TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIIMX MAaTEeMaTUYECKUX MOJIENAX, MO3BOJISIOMIMX OINUCHIBATH M HM3Yy4aTh
pa3HbIE SABJICHHS OKPYXKAIOLIETO MUPA, 3HAHUE MOHATHUINHOIO aIapara o pasaeiny
«CtepeoMeTpus» yueOHOr0 Kypca reOMETpUH;

dbopMuUpoBaHME  YMEHHMS ~ BJAaJIETb  OCHOBHBIMH  MOHSTUSMHU 0
NPOCTPAHCTBEHHBIX (PUTrypax M WX OCHOBHBIMU CBONCTBaMH, 3HAHHE TEOPEM,
dbopMyll U yMEHHE MX MNPUMEHSATHb, YMEHHS JOKa3bIBaTh TEOPEMbI M HAXOJUTh
HECTaHAAapTHbIE CIIOCOOBI PEIIeHUS 3a/1aY;

dbopMUpoBaHUE YMEHHs PAClO3HABATH HA YEpTEkKaxX, MOJIETSAX U B pealbHOM
MHpPE MHOTOIPAaHHUKM M Te€la BpalleHUs, KOHCTPYUPOBAaTh TI€OMETPHUUYECKHUE
MOJIEIIH;

dbopMupoBaHUE MOHUMAHUS BO3MOXXHOCTH AKCHMOMATHYECKOI'O IMOCTPOCHUS
MaTEeMaTUYECKUX TeOopui, (popMUpOBaHHE MOHUMAHHUS POJIU AKCHOMATUKHU MPH
IIPOBEJICHUH PACCYKICHUN;

dbopMupoBaHUE YMEHHS BIAJETh METOJAMU JI0KA3aTEIbCTB U aJIrOPUTMOB
pelieHus, yMeHUs MX TPUMEHATh, MPOBOAWUTH JOKa3aTeIbHbIC PACCYXICHUS B
XOJI€ PEUIECHUS CTEPEOMETPUUECKHUX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COAECPKAHHUEM,



dbopMupoBaHUE TPEACTABICHUS O HEOOXOJUMOCTH  JIOKA3aTeIbCTB  IPH
000CHOBaHUY MAaTEMAaTUYECKUX YTBEPKICHUN U POJIM aKCUOMATHUKH B MPOBEIACHUU
NEAYKTUBHBIX PACCyKICHUM;

pa3BUTUE U COBEPIICHCTBOBAHUE MHTEIUICKTYaJIbHBIX U  TBOPUYECKUX
CcrocoOHOCTEeW 00y4aronIMXcs, MO3HABATEIbHON aKTUBHOCTH, MCCIIEOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIILJICHUS, THTEPECA K U3YYEHUIO T€OMETPUU;

dbopmupoBanue (HYHKIIMOHATBLHON TPAMOTHOCTH, PEICBAHTHOW TE€OMETPUH:
YMEHHUS paclo3HaBaTh TMPOSIBICHUS TEOMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B PEaIbHBIX KU3HEHHBIX CUTYAIMSIX U MPU U3YUYCHUH JPYTUX
y4eOHBIX MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSL PEANbHBIX CUTyalluid, HCCIEAOBAHUSI TOCTPOEHHBIX MOJIETEH,
UHTEPIPETAIUU MMOJTYyUYCHHBIX PE3YIbTATOB.

OCHOBHBIMH COZIEpKATEIbHBIMU JIMHUAMH y4eOHOro kypca «l'eomerpusi» B
10-11 «xmaccax sBusroTcs:  «lIpsiMble W IMJIOCKOCTM B IPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BeKTOppl HW  KOOpPAWHATHI B
POCTPAHCTBEY, «J[BIXKEHUSI B MPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHSTUSMUY», PEICBAHTHBIMH T'€OMETPUU HA YIIIYOJIEHHOM ypOBHE OOYYECHHS B
10-11 kmaccax, OTHOCHTCS KO BCEM COJEPKATEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTUYECKUMX YMEHHMM  pacmpenensiercs He TOJbKO IO
coJlep KaTeNIbHbIM JIMHUSM, HO M 10 Togam o0yudenusa. Cojepxkanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE TNPEIMETHBIM pe3yibTaTaM ocBoeHus dDenepanbHoil paboueit
IporpaMMbl, pacrpeAci€éHHbIM MO TojaM OOy4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOIPOCaM O0yUaroIIuecs
oOpamajuch  HEOJHOKpaTHO. JTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
F€OMETPUYECKUMU MOHATHUAMHU U HaBBIKAMH MOCJIEI0BATEIbHO U MOCTYMATENbHO, C
COOJTIO/IECHEM MPUHITAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMS BKJIFOYATh B OOIIYIO
CHUCTEMY IeOMETPUYECKUX MPEACTABICHUN O0YJarOUIUXCs, paciupsis U yriayosss
e€, 00pa3zys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon k U3y4EHUIO TEOMETPUH HA YII1yOJIEHHOM YPOBHE MTO3BOJISET:

co3math  ycioBus s auddepeHunanuu  O0Oy4eHus, IMOCTPOEHUS
UHAUBUIYAIbHBIX 00pa30BaTENbHBIX MpOrpamMM, OOECHEeYUTh YriyOJE€HHOE
U3Yy4YCHHE Te€OMETPHUH KaK COCTaBJIsIoNIEeH yueOHoro npenmera «MaTemaTukay;

MOJATOTOBUTHh OOYYAIOIIUXCSA K MPOJOKEHUIO HU3YYEHUS MaTEMaTHKU C
yu€toM BbIOOpa Oynyuied mpodeccuu, obecreunBasi MPEEMCTBEHHOCTh MEXIY
o01muM 1 npodeccuoHanbHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpus» Ha yriayOnEHHOM YpOBHE
orBoautcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEIO).



COILEPKAHUE OBYYEHUA
10 KIIACC

IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE

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

B3anMmHOe pacnonokeHue TMpsSMBIX B NPOCTPAHCTBE: IEpPECEKAOLINECS,
napajielibHble W CKpemuBaromuecss mnpsimbie. [IpU3HakKu CKpenyBaroluxcs
npsaMbIX. [lapamienbHOCT IPSMBIX U IVIOCKOCTEN B IIPOCTPAHCTBE: MapaJuIeIbHbIe
IIPSIMBIE B IPOCTPAHCTBE, MAPAIIIENBHOCTD TPEX MPAMBIX, TAPATUIEIIBHOCTD IPAMOU
u 1iockoctd. [lapamiensHoe M UEHTpabHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OCHOBHbBIE CBOICTBa MapauIENbHOIO NPOEKTHpoBaHuA. M300pakeHue
¢Guryp B nmapauieabHOW MPOEKIUHU. YTJbl C COHANPABIECHHBIMU CTOPOHAMM, YIOJ
MEXIy NPSAMBIMHA B IIPOCTpPaHCTBE. [lapajienbHOCTh TUIOCKOCTEN: NapajuieIbHbIe
IIJIOCKOCTH, CBOWCTBA HapaijIeIbHbIX IIJIOCKOCTEH. [Ipocreiimue
OPOCTPAHCTBEHHbIE (UTYpbl Ha IUIOCKOCTU: TETpadJlp, NapasuleienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISIPHOCTDh NPSIMOM M TJIOCKOCTH: NMEPIEHINUKYJISPHBIE MPSMbBIE B
IIPOCTPAHCTBE, MPSIMBIE MAPAJUIEIBHBIE W MEPIECHIUKYISIPHBIE K IIOCKOCTH,
NPU3HAK TEPNEHANKYISIPHOCTH MPSAMOA M IUIOCKOCTH, TEopeMa O NpsIMOH
NEPIEHANKYJIAPHON IJIOCKOCTH. OpTtoronansHoe IIPOCKTUPOBAHME.
[leprieHIUKYISIp U HAKJIOHHBIE: PACCTOSSHUE OT TOYKH 0 IUIOCKOCTH, PACCTOSIHUE
OT  TOpsMOM 10  IJIOCKOCTH,  TpoeKiuss  GUrypel  Ha  IUIOCKOCTb.
[lepneHaAUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJIAPHOCTH  JIBYX
II0cKocTer. TeopeMa 0 TpEX MEePIEHAUKYIISIpax.

Yrael B IPOCTPAHCTBE: Yrojl MEXAY NPSIMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIoJ, JUHENHBIN YroJd JIBYTPAHHOTO yriia. TPEXTpaHHBIA U MHOTOTPAHHBIC YTJIBI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX H
JNBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO yIJia.

MHororpaHHuKH

Buapl MHOrorpaHHukoB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma, npsMasl 1 HaKJIOHHAsl IPU3Mbl, OOKOBasl U MOJIHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunien, nOpsAMOYTOJbHBIA  MAPAUIENECHIUIIE] ©U  €ro0  CBOMCTBA.
Kparuvailine mnyTM Ha TOBEpXHOCTM MHOrorpaHHuka. Teopema Oilnepa.
[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 TNUpPaMUA, TNPAaBWIbHAS TPEYTrOJbHAsI NUpaMulia W TPaBUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHne O NpaBWIBHBIX MHOTOIPAaHHUKAX: OKTa’dp,
JNOEKadAP U UKOCAdP.

BblunciieHne 31€MEHTOB MHOTIOTPaHHUKOB: pEOpa, [MaroHaiu, YIJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIA/Ib OCHOBaHWi, TeopeMa O OOKOBOW TOBEPXHOCTH TPSIMOM MPU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTM U TMOBEPXHOCTH MPABUIBHOM MHUPaMUIBL,
TeOpeMa O IUIOLIAAN YCEUEHHON MTUPaMUIbI.

CummMmerpuss B HOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM  MPABUIIBHBIX
MHOTOrpaHHUKOB. CUMMETpUS B IPaBWIBHOM MHOIOTPAHHUKE: CUMMETPHS
napajuleNIelANe1a, CUMMETPHs IPABWIBHBIX IIPU3M, CHUMMETpUS IPaBUIBHOU
IMPaMU/IbI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOI'O
BEKTOpPA, BEKTOPBl KOJUIMHEAPHBIE, COHANPABICHHBIE M IPOTHUBOIIOJIOXKHO
HaIIpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMMU: CI0KEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHO)KCHHE BEKTOpa Ha
yuciio. CBOMCTBA CI0KEHMSI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YHUCIIO.
[lonATHE KOMIUTaHApHBIE BEKTOPHI. lIpuM3HAK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
[IpaBmio mapamnenenunena. Teopema O pa3IoKEHUMHM BEKTOpAa MO TPEM
HEKOMIUIAaHapHBIM  BeKTopaM. IIpsmoyronpHas cucrtema  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBsI3p MEXAY KOOpAMHATAMU BEKTOpa U
KOOpAMHATaMU TOYEK. YTOI Mexay BekTopamu. CKaasipHOE NPOU3BENCHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenust

[TonsTua: UWIMHAPUYECKAsE TOBEPXHOCTb, KOHHUYECKAs IOBEPXHOCTb,
chepudeckas TOBEpXHOCTh, oOOpasyiomue TMoBepxHocTe. Tema BpalieHus:
WIMHIP, KOHYC, YCEU€HHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cgepe. M3o00paxenue ten
BpallleHus] Ha IUIOCKOCTU. Pa3BépTka nunuHapa u konyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoilcTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsMOYTOJIBHOTO Tapajuiesenunena v cieactBuss u3 He€. OOBEM mpsiMol U
HAKJIOHHOM MpU3MBI, WIKHAPA, MUpaMHUIbl U KOHyca. O0BEM mIapa U I1apoBOTO
CerMEHTa.

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



OMMCAHHOT'O0 OKOJIO c(depbl, cdepbl, BNUCAHHOW B MHOTOI'PAaHHUK WM TEJO
BpaLlCHUS.

[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, IUIOaab chepbl U e€ yacTel.
[Tonobue B mnpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAIEH MMOBEPXHOCTEH
nonoousix (uryp. IlpeobpazoBanue mnogoOus, romorerus. Pemenue 3agad Ha
IJIOCKOCTH C UCIIOIb30BAHUEM CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHue ceueHnii MHOIrOTPaHHUKOB U TEJl BPAIICHUS: CEYEHUS [IWINHAPA
(mapannenbHO Y TMEPHEHAMKYJISIPHO OCH), CEUEeHHS KOHyca (mapajuieibHble
OCHOBAHHUIO U TIPOXOSIIUE Yepe3 BEPIIUHY), CEUCHUS I11apa, METOAbl TOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ] BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ IEpeHOca
CEeKyIIEH MIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

Bekrtopel B mpoctpancTtBe. Omnepauuu HajJ BEKTOpamMu. BekTopHoe
YMHOKEHUE BEKTOpoB. (CBOWCTBA BEKTOPHOTO YMHOXeHHs. [IpsmoyronbHas
cUCTeMa KoopAuHaT B mpocTtpancTBe. Koopaunarsl Bektopa. Paznoxxenue BekTopa
no Oazucy. KoopaWHATHO-BEKTOPHBIA METOA MPU PEHICHUU TEOMETPUUYECKUX
3aaad.

JIBMKeHUsI B IPOCTPAHCTBE

JIBwxenust npoctpanctBa. OtoOpaxkeHus. J[BH>KEHUSI U paBEHCTBO (Quryp.
OOuue cBolcTBa JBWKEHUN. Buasl JBWKEHUN: TapaluieNbHbIA MEPEeHOoC,
LEHTpaldbHasl CHUMMETPHS, 3€pKaJibHasi CUMMETpHUsS, IMOBOPOT BOKPYT HPSIMOM.
[TpeoOpazoBanus nogodus. [Ipsmas u cepa Diinepa.



IVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA YYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIMNA 00YUaAIOMIEroCs KaK aKTUBHOTO H
OTBETCTBEHHOTO  4WJIE€HAa  POCCHUUCKOro  OO0IIecTBa,  MPEJACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBIICHUH,
IpoLEayp TpaXxAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl W JIPYroe), yMeHHue
B3aHMOJICICTBOBAaTh C COLMAIBHBIMU HWHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIUSIMUA U HA3HAYCHUEM;

2) naTpuoTH4YecKOe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTh POCCUHCKOM T'pakTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPOIIUIOMY M HACTOAILIEMY POCCHUUCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOIIEHUE K
JOCTUKECHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU IIKOJIbI,
UCTIOJIb30BaHUE DJTHX JOCTIDKCHUHM B JIPYrUX HayKaxX, TEXHONOTusX, cdepax
3KOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUMCKOTo Hapoja, chOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOrO MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTMIKCHUM HAYKH U JEITEIbHOCTBIO YYEHOrO, OCO3HAHHUE
JUYHOTO BKJIa/Ja B TOCTPOCHUE YCTOMYUBOTO OYYIIIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

3CTETUYECKOE OTHOLICHUE K MHPY, BKIIOYAs O3CTETUKY MaTeMaTHUYECKHUX
3aKOHOMEPHOCTEM, 0O0OBEKTOB, 3a/1ad, PELICHUH, pacCyXIECHUNH, BOCIPUUMUYUBOCTh
K MaTEMAaTUYECKUM ACIIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puzuyeckoe BocIUTAHHE:

c(OpMHPOBAHHOCTh yMEHHUS TPUMEHATh MaTeMaTUYeCKUE 3HAHUSA 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/I0POBUTEIBHOMN JIESITENBHOCTBIO;

6) Tpy10BOE BOCTIUTAHME:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJAOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JAESATENILHOCTH,  CBA3aHHBIM  C
MaTEMaTUKOW M €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymelr mpodeccnrt W Ppealn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



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

7) 3K0JI0TUYeCKOe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKOM KYJIbTYpbl, TOHUMAHHE BIMSIHUSA
COIMATbHO-?)KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOTHON M COIMATBLHOU
Cpellbl, 0OCO3HAHHE TJI00ATILHOTO XapaKTepa dKOJIOTHYECKUX MPOOTIEM, OpUCHTAIIHS
HA NPUMEHEHHE MAaTEeMaTHUYeCKUX 3HAaHMM [JIs pelieHust 3ajad 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 W  OOIIECTBEHHOW  MPaKTUKH, TMOHUMaHUE
MaTEMaTUYECKON HayKHh Kak cQepbl YeIOBEUECKOW JIeATeNIbHOCTH, 3TarloB €&
pPa3BUTUS W 3HAYUMOCTH IS PA3BUTUS IUBUIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU U MaTeMaTUYECKOW KYJIbTYpOW KakK CpEACTBOM MO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBJISATh MPOEKTHYIO U UCCIEAOBATEIBCKYIO JAEATEIbHOCTD
UHAUBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE el CTBUSA

ba3oBble jjornueckue aeiicTBMs:

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

BOCIIPHHUMATh,  (HOPMYyIUpOBaTh W  TPEOOpPa3OBBIBATH  CYKICHHUS:
YTBEPAUTEILHBIC M OTPHUIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

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

JIeNaTh BBIBOJBI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTHH;

IPOBOJIUTH CAMOCTOSITENILHO JIOKA3aTeIbCTBA MATEMATUYECKUX YTBEPIKICHUM
(IpsIMBIE ¥ OT MPOTHBHOTO), BRICTPAUBATh apTyMEHTAITUIO, PUBOAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBECHHBIC 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 KakK HCCIEAO0BATEIbLCKUN HHCTPYMEHT IO3HAHUSA,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIEMY,
yCTaHABJIMBATh UCKOMOE M JIaHHOEe, (OPMHPOBATH THUIOTE3Yy, apTyMEHTHUPOBATh
CBOIO MMO3UIIMI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEIILHO CIUITAHUPOBAHHBIM IKCIIEPUMEHT, UCCIEIOBAHUE
10 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTHuuecKoro 00beKTa, sIBIICHUs, MpoIecca,
BBISIBIICHUIO 3aBUCHMOCTEN MEXIy O0OBEKTaMU, SIBICHUSMU, ITPOIIECCAMU;

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

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 JIJIS pEUICHUS 3a]1a4H;

BBIOMpaTh MH()OPMAIIMIO U3 UCTOUHUKOB PA3IMYHBIX THUIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(OOPMAIUIO PA3JIMYHBIX BHUIOB U
dbopm IpecTaBICHNUS,

CTPYKTYpHUpPOBaTh HH(OpPMAIMIO, MPEACTABISITh €€ B pa3auyHBIX (dopmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHUBATh HaJEKHOCTh uHbopMau o CaMOCTOSITETTLHO
c(hOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIe JeHCTBUSA

OO0menne:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYK/I€HHSI B COOTBETCTBUU C YCIOBUSMU U
nensMu OOLIEHMsI, SICHO, TOYHO, T'PAaMOTHO BBIpa)kKaTb CBOK TOYKY 3pEHUS B
YCTHBIX M IMCBMEHHBIX TEKCTAX, aBaTh IOSICHEHMs I10 XOMY PELICHHs 3aJayH,
KOMMEHTUPOBATh MOIYy4YECHHBIA pE3yJIbTarT;

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

IPEICTABIATh PE3YJIbTAThl PELICHUS 33J1a4y, SKCIIEPUMEHTA, UCCIIEN0BaHMs,
IPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (popMaT BBICTYIUIEHHS C Y4€TOM 3ajad
IpE3EHTAlMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIE YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranuzanus:



COCTaBJISAThH IJIaH, aJITOPUTM PEIICHUS 3a7a4M, BBIOUPATh CIIOCOO PEIICHHUS C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUN C y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI NHTEJJICKT:

BJIQJICTh ~ HABBIKAMHU  TO3HABATEIbHOM  pediiekcuu Kak  OCO3HAHUSA
COBEpIIAEMBIX JAEHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJETh
croco0aMu CaMOTPOBEPKU, CAMOKOHTPOJISI TpoIlecca M pPe3ysibTara PEIIeHUs
MaTeMaTH4YeCKOM 3a1auu;

peABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTh IPHU PEIICHUU 3a7a4H,
BHOCUTH KOPPEKTHBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JIAHHBIX,
HaWJICHHBIX OMIUOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IIEN U YCIOBUSIM, OOBSICHATH MPUYUHBI
JOCTHXKEHHUS WA HEJIOCTHXKEHHS pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTH OLINOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAasl 1eATEJIbHOCTD:

MOHUMATh U HCMOJb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBUAYAJIbHOU
paboThl mNpu pelleHuH Y4YeOHBIX 3aJa4y, MPUHUMATh 1€lb COBMECTHOMU
JIeSITENbHOCTH, TUIAHUPOBATh OpPTaHU3AIMI0 COBMECTHOM paloThl, pacHpeneNsTh
BUJIbI palbOT, JOroBapuBaThCs, OOCYXAaTh MPOLECC UM Pe3yJdbTaT padoThI,
000011aTh MHECHMS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBHIX opmax paboTel (0OCYyXaeHus, 0OMEH MHEHHI,
«MO3TOBbIE€ IITYPMBI» W HWHBIE), BBHIOIHATH CBOIO 4YacTh pabOTHl W
KOOPJMHUPOBATh CBOM JCHCTBUS C JPYrUMHU 4Yi€HaAMU KOMAaHJbl, OIICHUBATH
KayeCTBO CBOEro BKJIaJa B OOLIMU MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSI.

HNPEAMETHBIE PE3YJIBTATDI

K xonmy 10 kiaacca oOyJaromuiicss HAyIUTCS:

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

e TMPUMEHSTH AKCHOMBI CTEPEOMETPUHU U CJICJICTBUS W3 HUX MPHU PEUICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMNEpPUPOBATh TMOHATHSMHU, CBSI3@HHBIMH C  yIJlaMd B
MPOCTPAHCTBE: MEX]Yy MPSAMBIMU B TPOCTPAHCTBE, MEXAY MNPSIMOUA H
IUIOCKOCTBIO;

e CBOOOJHO OMIEPUPOBATH MOHSATUAMH, CBSI3aHHBIMU C MHOTOTPAaHHUKAMU;



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

e KJAacCU(pUIMPOBATH  MHOTOIPAaHHUKH, BbIOMpas  OCHOBaHMS  JJiA
KJIacCU(pUKAIUK;

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

e BBIIIOJIHATH napajuienbHOE, LEHTPAIILHOE U OpPTOrOHAJIBHOE
NPOEKTUPOBaHKUE (UTYp Ha IMJIOCKOCTh, BBIIOJIHATH M300pakKeHUsT PUryp
Ha TUIOCKOCTH;

e CTPOWUTH CEUYEHHS MHOIOTPAHHUKOB PAa3IMYHBIMU METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH  IUIOMIAAM  TOBEPXHOCTEH  MHOTOIPAaHHHMKOB  (TpH3Ma,
nUpaMuia), FTEOMETPUUECKUX Tell ¢ TpUMEHEHUuEM hopMyT;

e CBOOOJHO ONEPUPOBATH 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 JACUCTBHS HaJl BEKTOPAMH;

e pewmarh 3aJa4d Ha JOKa3aTelIbCTBO MATEMATHYECKUX OTHOILICHHM 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  BJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI [IPU PEILIEHUN CTEPEOMETPUUECKUX 3a/1a4;

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

e IMPUMEHATHh TIOJYYECHHbIE 3HAHUS HAa NPAKTUKE: CpaBHUBATh U
aHAJIM3UPOBATH pPEAJbHBIE CUTYAllMH, MPUMEHATh HU3YYECHHbIE MOHSATHUS B
mpolecce IMOMCKa  peHIeHUus MaTeMaTH4YecKd CcHopMyTupoBaHHOM
npoOJIeMbl, MOJEIUPOBATh pEATbHBIE CUTyallMd Ha SA3BIKE T€OMETPHH,
UCCJIEI0BAaTh MOCTPOEHHBIE MOJEIH C MCIOJb30BAaHUEM T'€OMETPHYECKUX
NOHATUN WU TEOpeM, ammapara ajareOpbl, pelarh MPaKTUYECKHE 3aJ1aud,
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 HAy9UTCs:



CBOOOJIHO ONEPHUPOBATH MOHITHSIMH, CBS3aHHBIMU C HWJIHHIPHYECKOH,
KOHUYECKOM U Cc(hepuyecKod TMOBEPXHOCTSIMHU, OOBACHITH CIOCOOBI
HOJyYEHUS;

ONEepPUPOBATh MOHITHIMH, CBA3aHHBIMH C T€JIaMH BPAIICHUS: [IWIUHIPOM,
KOHYCOM, c(hepoit u mapom;

pacmo3HaBaTh Tela BpamieHus (IWIMHAP, KOHYC, cdepa W Imap) u
OOBSICHATH CIIOCOOBI MTOJTYYEHHUS TNl BPAIICHHUS;

KJIacCCU(UIIUPOBATHh B3AMMHOE PACIIOJIONKEHUE CPEePhl U MITOCKOCTH;
BBIUMCIISITh BEIMYMHBI DJIEMEHTOB MHOTOIPAHHUKOB W TEJ BpallCHHS,
00BbEMBI U IUIOMIAM MOBEPXHOCTEH MHOTOTPaHHUKOB W TEJN BpallleHus,
reOMEeTPUYECKUX TeN C MPUMEHEHHEM (popMy;

CBOOOJIHO OIEPHUPOBATh MOHATUSIMHU, CBS3AHHBIMH C KOMOWHAIMSIMHU Tell
BpalleHUs] 1 MHOTOTPaHHUKOB: MHOTOIPAHHHK, BIUCAaHHBIA B cdepy U
OINMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOIOTPAHHUK WIIU TEJIO
BpaIllCHUs;

BBIUMCIISITH COOTHOIICHHS] MEXTY TUIOIIAISIMU TOBEPXHOCTENH U 00bEMaMu
MOJTOOHBIX TEN;

n300pakaTb H3y4yaeMble (QUIypbl, BBIIOIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEXHU U3 PUCYHKOB IMPOCTBIX OOBEMHBIX (PUTYp: BHUJI CBEpPXY, COOKY,
CHH3Y, CTPOUTH CEUEHUS TEJ BPAICHUS;

U3BJIEKaTh, WHTEPIPETUPOBATh W MpPeoOpa3oBbIBaTH HHGOPMAIHUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, MpeACTaBICHHYI0 Ha
yepTeKax U PUCYHKAX;

CBOOOJIHO OTIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATH ONEPAIIMK HAJl BEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JEKapTOBOM CHCTEME KOOPIHUHAT;
pelaTh reOMETPUYECKHUE 3a/1a4l Ha BBIYUCICHUE YTIIOB MEXKIY MPSIMBIMU
U TUIOCKOCTSIMH, BBIYHCIICHHE PACCTOSHUN OT TOYKH 1O IIOCKOCTH, B
1[EJI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOa IIPU PEIICHHH;
CBOOOIHO OMNEpUPOBATH TOHATUSMHU, CBSI3aHHBIMU C JBHKCHHEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JABUKCHHU;

BBINIOJIHATh M300paKEHUSI MHOTOTPAHHMKOB W TeJl BpallleHUs TIpH
napajjieIbHOM — [EpeHOCe, IEHTPAIbHOW CUMMETPHUH, 3€pKaIbHOM
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TIpeoOpa3oBaHus OJ00uS;
CTPOHUTH CEYEHUS] MHOTOTPAaHHUKOB U TEN BPAIICHUS: CEUYCHUS UIUHAPA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYeHHs KOoHyca (TapaijiebHbie
OCHOBAHUIO U MPOXO/SIIUE Yepe3 BEPIINHY), CEUECHUS 111apa;
UCTIOJIb30BaTh METOJbI TIOCTPOEHUS CEUYEHHI: METOJ CIEOB, METO[
BHYTPEHHETO MPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYIIEH TUIOCKOCTH;



JIOKa3bIBaTh T€OMETPUYECKUE YTBEPKICHUS;

MPUMEHATh T€OMETpUYECKHe (PaKThl JUIsl 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€OMETPUUYECKUX BEIINYUH;

MIPUMEHATH MPOrPAMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPU PEHICHUHU CTEPEOMETPUUECKUX 33/1a4;

NPUMEHATh  TOJIYYEHHBICE  3HAHUSI HAa  IPAKTUKE:  CPABHUBATS,
AHAJIN3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYAllUH, IPUMEHATh U3YUYCHHBIE
MOHATHUSI, TEOPEMBI, CBOWCTBA B IMPOLECCE TIOUCKA PELICHUS
MaTeMaTU4ecku  CPOPMYJIUPOBAHHOW  MPOOJIEMBbI,  MOJEIUPOBATH
pealbHbIE CHUTYallUM Ha SI3bIKE T'€OMETPHUM, UCCIEAOBAaTh MOCTPOCHHBIC
MOJENH C UCIOJb30BAHUEM TEOMETPUUYECKUX TOHSITUH UM TEOPEM,
anmapata anreOpbl, pemarh MPaKTUYECKUE 3a/aud, CBSI3aHHBIE C
HaXO0XJCHUEM F€OMETPUUECKUX BEINYNH;

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 (undposbie)
n/n NMPOrpamMMblI Bcero Konrporbiibie | IpakTireckire o0pa3oBaTe/IbHbIE
padoThbI padoTsbI pecypenI

BBenenue B ctepeoMeTpuio 23 1

B3aumHoe pacmnonoxeHue npsMbIx B 6 1

MIPOCTPAHCTBE

[NapannenbHOCT 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 reoMeTpHs 15 1
5 [ToBTOpEHwue, 0606H1€HI:I€ 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 i/

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTtpoabHble
padoThI

IIpakTH4eckue
padoThI

OcHoBHbIE TpaBUiIa U300paKEHUS Ha
PHUCYHKE IIJIOCKOCTH, NapaljIeIbHbIX
IpSAMBIX (OTPE3KOB), CEPEUHBI OTpe3Ka

[ToHATHS CTEpeOMETPHH: TOYKA, TIPSIMas,
MJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBHJia U300paKESHHS HA PUCYHKE
TUIOCKOCTH, MapaIeNbHBIX MPSIMBIX
(OTpe3KOB), CepenHbI OTpe3Ka
[ToHSATHS: TTIepeceKaroNUecs IOCKOCTH,
MepeCceKaroNIuecs MpsMas ¥ IIIOCKOCTh;
MOJYTIPOCTPAHCTBO

[NonsiTus: Mepecekaromuecs MI0CKOCTH,
HepeceKaronnecst MpsMasi v INIOCKOCTB;
HOJIYIIPOCTPAHCTBO

MHororpaHHuKH, H300paKeHHE
HPOCTEHINNX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOMINX 00BEKTOB

MHororpaHHuKH, H300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIUX 00bEKTOB

AXCHUOMBEI CTCPCOMCTPHH U IICPBBIC
CJIICACTBHA U3 HUX




AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
CJICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbIE
cnenctBus u3 HUX. CiocoObl 3a1aHus
MPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaueHUs MPSMBIX U ITIOCKOCTEH

10

N300pakeHne ceueHuii mupaMuIsl, Kyoa u
[IPU3MBI, KOTOPBIE IPOXOIAT Y€pe3 UX
pEbpa. M3obpakeHne nepeceyeHus
HOJTYYSHHBIX IJIOCKOCTeH. PackpammBanue
IIOCTPOEHHBIX CEYCHUI Pa3HbIMHU IBETAMHU

11

N300pakeHne ceueHuii mupaMusl, Kyoa u
MPU3MBI, KOTOPbIE IPOXOIAT Yepe3 ux
pEdpa. M3o0OpakeHne nepeceyeHus
HOJTYYSHHBIX IUIOCKOCTeH. PackpammBanue
MOCTPOCHHBIX CEUCHUH Pa3HBIMH [IBETAMH

12

N300pakeHne ceueHuii nmupaMusl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOIAT Yepe3 ux
p€6pa. M3o0paxenue nepecedeHus
IIOJIY4EHHBIX IUIOCKOCTeN. PackpammBanue
MOCTPOCHHBIX CEUCHUH Pa3HBIMH LIBETAMH

13

N3o00paxkeHue ceueHuii nupaMusl, Kyoa u
MPU3MBI, KOTOPBIE TPOXOJIAT Yepe3 ux
p€6pa. M3o0paxeHue nepeceueHus
IIOJIY4EeHHBIX TUIOCKOCTEN. PackpammBanue
MOCTPOCHHBIX CEUCHHUI Pa3HBIMH LIBETAMH

14

MeTtoa ciaeaoB O MMOCTPOCHUA CEUYCHMI

15

Merton cnenoB 11 TOCTPOCHUST CEUCHHUI.
CBoiicTBa nepece4eHuii MpsIMbIX U




IUIOCKOCTEHN

16

Mertoz cie1oB Uit TOCTPOCHUS CEUCHUI.
CBolicTBa nIepeceueHui NpsMbIX U
IIJIOCKOCTEN

17

[TocTpoeHue ceueHuii B mupamuje, Kyoe
o TpéM ToukaM Ha pébpax. Co3manue
BBIHOCHBIX qepTemeI‘/’I " 3aI1iCh HIaroB
MOCTPOCHHUS

18

[TocTpoeHue ceueHuii B mupamue, Kyoe
o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemeﬁ " 3aI1iCh HIaroB
MOCTPOCHHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIHCh IIaroB
ITOCTPOEHHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
1o TpéM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEIKEH U 3aIIUCh I1aroB
ITOCTPOEHHUS

21

[ToBTOpenue manumerpun: Teopema o
MPOMOPIMOHANLHBIX O0Tpe3kax. [logobue
TPEYroJbHUKOB

22

[ToBTOpenue mianumerpun: Teopema
Menenas. PacueTsl B ceUeHUSAX Ha
BBIHOCHBIX uepTexax. Mcropust pazsutus
IJIAHUMETPUH U CTEPEOMETPUH

23

KoHnTtponbHas padoTa "AKCHOMBI




crepeomeTpun. Ceuenus"

24

B3anMHOe pacnonoxeHue npsMbIX B
npoctpancTBe. CKpeluBaroImuecs
npsimble. [Ipu3Haku ckpemuBarommxcs
npsamMbix. [lapamiensHble npsmble B
IPOCTPAHCTBE

25

TeopeMa 0 CylIeCTBOBAHUU U
€JUHCTBEHHOCTH IPSIMON NMapauieIbHON
JIaHHOH IIPSIMOM, MPOXOAALICH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAILEH Ha JaHHOU
npsMoii. Jlemma o nepeceyeHuu
MapaJUICIbHBIX MPSAMBIX INIOCKOCTBIO

26

[TapamnensHOCTB Tpex NpsAMbIX. Teopema o
TpEX mapajuleabHbIX IpAMbIX. Teopema o
CKPELUBAIOIINXCS TPSIMBIX

27

[TapannenpsHOE MPOEKTHPOBAHUE.
OCHOBHBIE CBOICTBA NapaJUICILHOTO
npoekTupoBanus. 300paxkeHne pa3HbIX
buryp B napaysienbHON MPOSKIIUN

28

LenTpanbHas npoeKkus. YTomi ¢
COHAIIPaBJICHHBIMU CTOPOHAMH. YTOII
MEXY NPSMbIMHU

29

3aauu Ha NOKAa3aTeILCTBO U
HCCIIEI0BaHNeE, CBI3aHHEIC C
pacCIIONOXEHUEM MIPSIMBIX B IIPOCTPAHCTBE

30

IlonsTusA: NapauIeIbBHOCTD IPSIMON U
IUIOCKOCTH B npocTpaHcTBe. [Ipu3Hak
[IapaAJUICIBHOCTH MIPSIMOU U TUIOCKOCTH.
CaolicTBa napayuieTbHOCTH IPSIMON U




IIJIOCKOCTH

31

F€OM€TpI/I‘ICCKI/I€ 3aJa4Y1 Ha BBIYHMCICHUC H
J0Ka3aTCJIbCTBO, CBA3aHHBIC C
napalICJIbHOCTBIO IMMPAMBIX U IUIOCKOCTEM
B IIPOCTPAHCTBEC

32

ITocTpoenune ceuenus, TPOXOISILEro Yepes
JTAHHYIO IIPSIMYIO Ha 4EPTEkKE U
[apajuIeIbHOTO APYroy npsimoii. Pacuér
OTHOILIEHUN

33

[TapannenpHas NpoeKUus, IPUMEHEHUE
JUTS TIOCTPOEHUSI CEUeHUM Kyba 1
napauienenunena. CpoiicTBa
napasJiesienune1a U mpu3Mbl

34

HapaJ'IJ'IeJ'ILHBIG IIIIOCKOCTH. HpI/ISHaKI/I
napajjICJIbHOCTH JIBYX IUIOCKOCTEH

35

TeopeMa 0 napasienbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTH, TPOXOSIIEH
4yepe3 TOUKY, He MIPUHAITIC)KAIYI0 JaHHOM
IUIOCKOCTH U CIIEACTBUA U3 HEE

36

CBolicTBa napasuIeIbHbIX MIIOCKOCTEN: O
napajjiICJIbHOCTH NPAMBIX IEPCCCUCHUA
IIPY [IEPECEUEHUN ABYX NapaljIeJIbHbIX
MJIOCKOCTEH TpeThen

37

CBoiicTBa mapaJyIeIbHBIX TUIOCKOCTEH: 00
OTPEC3Kax MapauICIbHBIX IMMPSAMBIX,
3aKJIIOYEHHBIX MEXKy NTapaJuIeIbHbIMU
IJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
JBYMsI MIapajieIbHbIMU TUIOCKOCTSIMU




38

[ToBTopenue: Teopema Iudaropa va
IJIOCKOCTH

39

IloBTOpEHME: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOI'O TPEYTrOJIbHUKA

40

CgoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napajJiesienunea

41

Brrancnenue 1uMH OTpe3KOB B KyOe U
MPSIMOYTOJIBHOM NIapajuiesIeUIIe e

42

[leprieHAMKYASIPHOCTH NPAMOUN U
mrockocTH. [Ipusnax
MEePIEHIUKYIISIPHOCTH TIPSIMOM U
IIJIOCKOCTH

43

[TeprieHAMKYASIPHOCTH NPAMOUN 1
wiockocTy. [Ipu3nak
MEePIEHIUKYIISIPHOCTH TIPSIMON |
IUIOCKOCTH

44

Teopema o CyIiecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOU, TPOXOAAIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHANKYISIPHOHN K TIIOCKOCTH

45

IInockocTy U NeprEeHIUKYISPHBIE UM
IIPsIMbIE B MHOTOTpaHHHUKaX

46

[InockocTr ¥ EpPHEHUKYIAPHBIE UM
MMpAMbIC B MHOTI'OI'paHHUKax

47

IlepnieHAUKYIISAp U HAKIIOHHAS.
IlocTpoeHue nepneHauKyIsApa U3 TOYKU HA

PSIMYIO

48

[lepnenaAUKyIISIp ¥ HAKJIIOHHAS.




[TocTpoeHue neprneHauKynsapa U3 TOUYKU Ha
MIPSIMYTO

TeopeMa 0 TpEX NepPHEHAUKYISAPAX

49
(nmpsimast u oOpaTHast)

50 Teopema 0 TpEX NepHEHAUKYIAPAX
(npsiMas 1 oOpaTHas)

51 Yron mexay CKpelrBarIUMUCS
PSIMBIMU
[Touck nepneHANKYISIPHBIX MPSIMBIX C

52 MTOMOIIBIO TIEPIICHANKYISIPHBIX
IJIOCKOCTEN

53 OproroHanbHOE IPOESKTUPOBAHHE
[TocTpoenune ceuenuit Kyoa, MPU3MBI,

54 MPABUJIBHOM MUPaMU/IBI C TIOMOIIBIO
OPTOTOHAJILHOM IPOEKINU
[TocTpoenue ceueHuit kyda, NpU3MBI,

55 MPABUJILHOM MUPAMUJIBI C IOMOIIBIO
OpPTOTOHAIILHOM MPOEKINH
CuMMeTpus B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO IJI0cKocTU. ITnockocTn
CUMMETPUN B MHOTOTpaHHHUKAX

57 [Ipu3Hak nepneHauKyIIpHOCTH MPAMOMN 1
IUIOCKOCTH KaK CJIEICTBUE CUMMETPUU

58 IIpaBunpHbIE MHOTOTpaHHUKH. Pacuér
pPacCTOSHUI OT TOYKHU J0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacuér
PacCcTOSHUN OT TOYKHU J0 MIIOCKOCTH

60 Crioco0Obl OITyCTHTh NEPIICHAUKYIISPHI:




CUMMETPHS, CABUT TOUKH I10
MapajuieIbHON IPSIMON

61

CaBur no HenapasuieabHON IPSIMOH,
U3MECHEHUE PACCTOSHUM

62

KoHntponbHas padota "B3anMHoe
pacrnojoKeHue MPSMbIX U TUIOCKOCTEH B
npoctpaHcree”

63

[loBTOpEHME: Yyroa MeXAYy NPSIMbIMHU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOM3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMa
KOCHUHYCOB

64

65

IloBTOpEHME: Yyroi MeXILY
CKPEILIUBAIOIIMMUCS IIPIMBIMU B
IIPOCTPAHCTBE

FeOMeTpI/I‘-ICCKI/Ie METOAbI BBIYUCIICHUA
yria MCXKAy NpsAMbBIMA B MHOT'OI'PaHHUKAX

66

JByrpansslil yroa. CBOMCTBO JINHEHHBIX
YIJI0B JBYTPaHHOIO yIjia

67

[lepnienqukynspHeie miockoctu. CBoiicTBa
B3aUMHO MEPIECHIUKYISPHBIX IUIOCKOCTEN

68

[Ipu3Hak neprneHIuKyaspHOCTH
MJIOCKOCTE; TeopemMa o mpsiMOoi
MepecevyeHus JByX MIOCKOCTEN
MEePIEHIUKYIISIPHBIX TPEThEH MI0OCKOCTH

69

[TpssMOyTONIBbHBIN Napasienenunesn; Kyo;
U3MEPEHMS], CBOUCTBA MPAMOYTOJIbHOTO
napajuiesienunena

70

Teopema 0 aAuaroHaau NpsIMOYTOJIBHOTO




napajjiciacnuicaa u CICACTBUC U3 Heé

71

CrepeoMeTpuieCcKre U TPUKIIATHBIC
3aJla4M, CBS3aHHBIC CO B3AMMHBIM
PacTONIOKEHUEM MPSMBIX U TNIOCKOCTH

72

HOBTOpeHI/IeZ CKpPCIIUBAOIIHECCA IIPAMBIC,
napajICJIbHBIC ITNIOCKOCTH B CTAHAAPTHBIX
MHOI'OrpaHHUKax

73

Hapa napaJiICJIbHBIX ILIOCKOCTEH Ha
CKPCHIMBAIOIINXCS NPAMBIX, pAaCCTOSAHUC
MCXKAY CKPCIINBAOIMUMHACA ITPSAMBIMHA B
MMPOCTBIX CUTyallUAX

74

PaccrosiHue OT TOUKH A0 IINIOCKOCTH,
pacCTosIHUEC OT HpﬂMOfI J0 IIITOCKOCTH

75

Boiunciienue paccTossHUN MEXIY
CKPEIIMBAIOIIUMHUCS TIPSIMBIMU C
MOMOIIBIO NEPICHAUKYISIPHON MIIOCKOCTH

76

TpéxXrpaHHbIil yroJl, HEpaBEHCTBA JJIst
TpexrpaHHbixX yrioB. Teopema [Tudaropa,
TE€OPEMBI KOCHHYCOB U CUHYCOB JJISI
TPEXTPAHHOIO yIJIa

77

DneMeHTHI c(hepruIecKoi TeOMETPUH:
reoJIe3nYecKue JIMHUYU Ha 3emiie

78

KontponbHas pabota "Yrisl u
paccTosiHus"

79

CucremaTtu3zanus 3HaHuil "MHOrorpaHHuk
U €T0 DJIEMEHTHI"

80

[Tupamuaa. Bunaer nupamun. [IpaBuibHast
nupamua




[Tpuszma. IIpsimast U HaKIOHHAS! IPU3MBIL.

81 1 0 0
IIpaBunpHas npuzma

82 [Ipsimoii HapaJIJIVeJIeHI/IHeﬂ, 1 0 0
IpSAMOYTOJIbHBIN Napaienenunes, Kyo

83 BEIHYKJ'ILIC MHOTOrpaHHHUKH. Teopema 1 0 0
Ditnepa
Beinykibie MHOTOrpaHHuKU. Teopema

84 Oiinepa. [IpaBunbHBIE U OTYTIpaBUIIbHBIE 1 0 0
MHOTOT PaHHUKH

85 KonTponbHas padorta "MHOrorpaHHUKH" 1 1 0

86 [TonsiTHEe BeKTOpa HA TUIOCKOCTH U B 1 0 0
IPOCTPaHCTBE

87 CyMMa BEKTOpOB 1 0 0

88 PasHOCTBH BEKTOPOB 1 0 0

89 [TpaBuiio mapaenenureaa 1 0 0

90 YMHO)KEHUE BEKTOpa Ha YUCIIO0 1 0 0
Paznoxenne BexTopa mo 6aszucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OTHOM 1 0 0
TUIOCKOCTH

92 CkansipHoe pOU3BEICHHE 1 0 0

03 Brruncienue yria Mexy BEKTOpaMH B 1 0 0
MIPOCTPAHCTBE

94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1 0 0

95 IIpocTeiine 3agauu ¢ BEKTOPAMH 1 0 0

96 [IpocTeiiimme 3aa4u ¢ BEKTOpaMu 1 0 0

97 [Ipocreiimue 3a1auu ¢ BEKTOpaMHU 1 0 0

98 O06001IeHe U cUCTeMaTU3alus 3HAaHUN 1 0 0




99 O00011eHre U cUCcTEMATU3aLMsl 3HAHUN 1 0 0
100 HToroBast KOHTpOJBHAs paboTa 1 1 0
101 HToroBast KOHTpoOJIbHAs paboTa 1 1 0
102 O06001eHne U cucTEMATH3a U 3HAHUN 1 0 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KoauvecTBo yacoB DJIeKTPOHHbIE
Hara nu@posBbIe
Nenn/m | Tema ypoka Konrtpoabnbie | IlpakTuuyeckue
Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoTbI padoTbI
pecypchbl
1 [ToBTOpenue Tembl "KoopauHaTel BeKTOpa 1
Ha TJIOCKOCTH U B MMPOCTPAHCTBE"
5 [ToBTOpenue tems! "CkansipHoe 1
IIPOU3BEIEHNE BEKTOPOB"
3 [ToBTOpeHue Tembl "Brruncienue yria 1
MEX1y BEKTOpaMH B POCTpaHCTBE"
4 [loBTOpEeHME TeMBI "YpaBHEHHE MIPSIMOH, 1
MPOXOJSIIEH uepe3 ABE TOUKH"
5 YpaBHeHHE IJI0OCKOCTH, HOPMAJIb, 1
ypaBHEHHUE TUIOCKOCTH B OTpe3Kax
6 YpaBHEHHE IIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHUE IUIOCKOCTH B OTpe3Kax
7 BexropHoe mpousBeneHue 1
3 JInneliHbIe HEPABEHCTBA, JIMHENHOE 1
IPOrpaMMUpPOBAHUE
9 JIuHeitHble HEpaBEeHCTBA, TMHEITHOE 1
IpOrpaMMHUPOBAaHUE
10 AHanutuyeckue MeTo/Ipl pacuéra yria 1
MEXy MPSMBIMH B MHOTOI'PaHHUKAX
11 Ananutuyeckue METopl pacuéra yria 1
MEXy IJIOCKOCTSAMU B MHOTOTPaHHUKAX
12 dopMya pacCTOSHHAS OT TOYKH J10 1




IIJIOCKOCTH B KOOpJMHATax

HaxoxneHnue paccTosiHUANA OT TOUKHU 0

13
TUTOCKOCTH B KyOe

1 HaxoxneHnue paccTossHUi OT TOYKU A0
IUIOCKOCTH B MPaBUJIBHON MTHUPaMUIE

15 KounTponbhas pabora "Ananutnyeckas
reometpus"

16 CeueHusi MHOTOTPAaHHUKOB: CTaHJIapTHBIC
MHOTOTPaHHUKHU

17 CedeHusi MHOTOTPAHHUKOB: METO/T CJIE/IOB
CeueHusi MHOTOTPAHHUKOB: CTaH/IapTHBIC

18 TUIOCKOCTH, TIePEeCceUeHus MPSIMbIX U
IJIOCKOCTEMN

19 [TapanenbHbIe PSIMBIEC U TIIOCKOCTH:
napajuieJIbHbIE CEUCHUS

20 [NapannensHbie MPsSMBIC U TUIOCKOCTH:
pacy€T OTHOLICHUI
[TapannensHble TPSIMbIE U TNIOCKOCTHU

21 YTIIBI MEXKTY CKPEITUBAIOITIMUCS
IPSIMBIMU
[leprienquKyNApHBIEC TIPSIMBIE U

29 IUIOCKOCTH: CTaHAApTHBIE Maphbl
MEPIICHIUKYISPHBIX TIOCKOCTEH U
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[lepnieHauKysIpHBIE IPSIMBIE U

23 MJIOCKOCTH: TE€OpEMa O Tpex
HEePIEeHIUKYIIIpax

24 [leprieHIUKYISIpHBIC IPSIMBIC U




IIJIOCKOCTH: BBIYHUCIJICHHUA NJIHH B
MHOI'OrpaHHUKax

25

[loBTOpenue: mwomanu
MHOTOYTOJILHUKOB, (POPMYJIBI AJIst
10 e, COOOpaKeHUS TOA00US

26

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, ()OPMYITBI JJISI
TUTOIIAIel, COOOpaKeHUS TTOT00sI

27

[ToBTOpeHwue: muomaau
MHOTOYTOJILHUKOB, ()OPMYITBI JJISI
TI0IAIeH, COOOpaKeHUSI IO 00U

28

29

[Imomaam ceyeHnii MHOTOrpaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaXKeHUsI OO0
[TImomaau ceyeHnii MHOTOTPaHHHUKOB:
TJIOIIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUsI OO0

30

KontposnbHas padota "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOTOTpaHHUKOB"

31

O06BéM Tena. O6beM NPSMOYTOIHLHOTO
napasuieNenurne/ia

32

3amaun 00 yaBoeHUH Ky0a, 0 KBajipaType
Ky0a; 0 TpUCEKLIUU yIiia

33

CrepeoMeTpuuecKHe 3a/1a4M, CBA3aHHBIE C
00BEMOM MPSMOYTOIILHOTO
napasuieNienumnena

34

[Ipuknaguelie 3a1aun, CBI3aHHBIE C




BBIUKCIICHHEM 00BEMA MMpsAMOYT'OJIbHOT'O
napajjicjacnuicaa

35 O0BEM psAMON IPU3MBI

36 CrepeoMeTpuiecKue 3a/1auu, CB3aHHbIE C
BBIUMCIICHHEM 00bEMOB IPSIMON TIPU3MBI

37 [Ipuknagueie 3a7a4n, CBI3aHHBIE C
00BEMOM MPSIMON TIPU3MBI
Brruncnenue 00bEMOB TN ¢ TOMOIIBIO

38 onpenenéHHoro uaterpana. OopEm
HaKJIOHHOUW MPU3MBbI
Brruncnenue 00bEMOB TN ¢ TOMOIIBIO

39 omnpenenaéHHoro uaTerpaiga. OobémM
MUPAMUIBI

40 ®dopmyna 00bEMa mupamuel. OTHOIIICHUE
00BEMOB MUpaMu ¢ OOLIUM YTIIOM

41 ®dopmyna 00béma nupamuabl. OTHOIIEHHE
00BEeMOB MUpPaMUJ ¢ OOLTUM YTIIOM

42 CrepeoMeTpHUECKHE 3a/1a4H, CBA3aHHBIE C
00BbEMaMu HaAKJIOHHOM NMPU3MBbI

43 CrepeoMeTpuiecKUe 3a/1auu, CBA3aHHbBIE C
00BEMaMu TUpaMUIbI
[Tpuknagaeie 3agaun 1o Teme "OO0BEMBI

44 Ten", CBsA3aHHBIE C 00BEMOM HAKIIOHHOM
PU3MBI

45 [Tpuxnanueie 3aaauu o Teme "OOBEMBI
Ten", cBsI3aHHBIE ¢ 00BEMOM MHUPAMUIBI

46 [Ipumenenne o0bEMOB. Borunicienue

PaCCTOAHUA N0 IMIIOCKOCTH




KonTtposnbsHas padota "O0bEM

47 |
MHOTOT'paHHHUKA
Hunuuapudeckasi MOBEPXHOCTb,

48 o0pa3yrolye WIHHIPHIECKON
MTOBEPXHOCTH

49 Humuaap. [IpsMoit kpyroBoi HUIMHIP.
[Imomaae MOBEPXHOCTU LHUIIMHAPA

50 Konundeckast moBepXHOCTh, 00pa3yroliue
KOHUYECKOU noBepxHocTU. KoHyc

51 Cedenue KOHyca MIOCKOCTHIO,
napajuieIbHOM TNIOCKOCTA OCHOBAHUS

59 Yceuénnslit konyc. M3o0paxenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas GOKOBOM MOBEPXHOCTH H
IIOJIHOM ITOBEPXHOCTU KOHYCA

54 [Tnomanb 60KOBOM MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTU KOHYCa
CrepeoMeTprUeCcKre 3a1a4l HA

55 JIOKA3aTeJIbCTBO M BHIYHCIICHHE,
MOCTPOEHUEM CEUEHUM UWINHPA, KOHyCa
CrepeomeTpuyuecKkue 3aj1a4i Ha

56 JIOKA3aTeJIbCTBO M BEIYMCIICHHE,
MOCTPOEHUEM CEUCHUH ITUINH/IPA, KOHyCa

57 [Ipuknaguelie 3a7a4n, CBsI3aHHBIE C
[WIHHIPOM

58 [TpuknagHbie 3a1a91, CBSI3aHHBIE C
TATUHAPOM

59 Cdepa u map




60

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 u3o6pakeHue mapa

61

[lepeceuenue cdepsl u mapa ¢
wiockocThio. Kacanue mapa u chepbr
TUTOCKOCTBIO. Bun 1 n300pakeHue mapa

62

Ypasaenwne chepsl. [Lnomans chepsl u eé
yacreu

63

CummeTpus cdepsl u mapa

64

CrepeoMeTprUECKHUE 3a/1a41 Ha
JI0Ka3aTeIbCTBO U BBIYHMCIICHHE,
CBSI3aHHBIE CO Cepoii U mapom,
HOCTPOCHUEM MX CEUEHHH MIOCKOCTHIO

65

CrepeoMeTpHuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIUMCIICHHE,
CBSI3aHHBIE CO Cepoii U mapom,
MOCTPOCHUEM HX CEUEHHH MIOCKOCTHIO

66

[IpuknanHbie 3aa9u, CBSI3aHHBIC CO
chepoit u mapom

67

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIUMCIICHHSI B OKPY>KHOCTH, CTaHIapTHBIE
rnmogoous

68

Paznuunple KOMOWHAIIMM TEJT BPAIICHUS U
MHOTOT'PaHHUKOB

69

3anaun no teme "Tena ¥ MOBEPXHOCTH
BpalueHus"

70

3agauu 1o Teme "Tena u MOBEpXHOCTH
BparieHus"




71

KonTtposnbHas padota "Tena u
MIOBEPXHOCTHU BpauieHus"

72

O06bém nmnuaIpa. Teopema 06 00BEME
NPSIMOTO IMJIMHAPA

73

Beruunciienne 00bEMOB TeJ ¢ TIOMOIIBIO
onpenenéHHoro uHTerpaga. OobpémM
KOHYCa

74

ITnomaau OOKOBOM ¥ OJHOM
ITIOBEPXHOCTU KOHYCA

75

CrepeoMeTprUECKHUE 3a/1a41, CBSI3aHHBIC C
BBIUMCIICHHEM 00BbEMOB ITWIIMHIPA,
KOHYcCa

76

77

[Tpuknagaeie 3aaaun 1o Teme "O0BEMBI 1
IJIOIIAAM TOBEpXHOCTEH Ten"

O06BEM mIapa U IapoOBOrO CEKTOpA.
Teopema 06 00béme mapa. [Lnomans
cdepbl. CTepeoMeTprUUECKUE 3a/1aUH,
CBSI3aHHBIC C BHIYHCIICHUEM 00BEMOB
mrapa, rapoBOTro CErMEeHTa M MIapOBOTO
ceKTopa

78

[Mpuxnanueie 3agaun mo Teme "OOBEMBI
Ten", CBA3aHHbIE C 00BEMOM II1apa u
wiomapio ceprl. COOTHOIICHUS MEXKIY
IUIOMIA/IIMU [TOBEPXHOCTEN U 00bEMaMHU
MOJO0HBIX TEJ

79

[Tono6HbIE TeNna B MPOCTPAHCTBE.
N3meHenue o0bEMa mpu mo00uu.
CrepeoMeTpHYCCKHE 3aJIa4H, CBSI3aHHBIC C




BBIUMCIICHHEM 00BEMOB TeJl U IUIOIAeH
MMOBEPXHOCTEN

80

KonTponbaas padora "[Tnommaau
MIOBEPXHOCTH M 00BEMBI KPYTIIBIX TN

81

JBuxxenus npoctpancTBa. OToOpaskeHusl.
JBmxenus u paBeHCTBO uryp. O6mme
CBOICTBA JBHKCHUI

82

Buapl nBukeHunii: napauieIbHbI
IIEPEHOC, LEHTPAJIbHAs! CUMMETPUS,
3epKaJibHasi CAMMETPHUS, IOBOPOT BOKPYT
IPSIMOI

83

[IpeobpazoBanus mogobus. [Ipsmas u
cdepa Ditnepa

84

FGOMCTpI/I‘IeCKI/Ie 3aa41 Ha IPUMCHCHHUEC
JABUXXCHUS

85

KonTponbaas padora "BekTopsl B
npoctpaHcTee"

86

O6o6matoriee moBropeHue 11 noHATHI 1
MeTOJI0B Kypca reomeTpuu 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHMUIA:
"ITapamienbHOCTb NPSIMBIX U IIIOCKOCTEN
B MpocTpaHcTBE"

87

O6o06matomiee nmosropeHue 11 nonsaTuii u
MeTOJI0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTEMaTH3allMs 3HAHHUI:
"BekTopsl B pocTpaHcTBE"

88

O6o6matotiee mosropeHue 11 noHATHI 1
MeTOA0B Kypca reomeTpun 10-11




KJIACCOB, CUCTEMAaTU3alsl 3HAHU:
"BekTopsl B ipocTpaHCcTBE"

89

Ob6o6marommee noroperne 11 nmoHsTuit u
MeTOA0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aLUsl 3HAHHM:
"O6BeM MHOTOTpaHHHUKA"

90

Ob6o6marommee noroperne 11 moHsTHH U
METOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3aLUsl 3HAHUI:
"O6BeM MHOTOTpaHHHUKA"

91

O6o6maromiee nmosropeHue 11 nonstuii u
MeTOJI0B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"[Tnommany moBEpXHOCTH U 00BEMBI
KpyIJibIX Ten"

92

Ob6o6maromee nosroperne 11 moHsTHH 1
METOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTEMAaTU3alsl 3HAHU:
"TTnomaay MOBEPXHOCTH U 00 BEMBI
KpYIJIbIX Ten"

93

Wrorosas koHTposibHas paboTa

94

Hroropas KOHTPOJIbHAA pa60Ta

95

[ToBTOpEeHME, 0000IIEHNE 1
CUCTeEMaTH3alus 3HaHUI

96

HcTopus pa3BuTHs CTEpEOMETPUM KaK
HayKd U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOIMH




97

HcTopus pa3BUTHS CTEPEOMETPUN KaK
HAYKHU U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX MHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUIA

98

Hcropus pa3BuTUs CTEPEOMETPUH KaK
HAYyKHU U €€ POJIb B Pa3BUTHU
COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT U

99

Hcropus pa3BuTHS CTEPEOMETPUH KaK
HAyKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH

100

HcTopus pa3BuTHs CTEpEOMETPUH KaK
HAayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTH

101

HcTopus pa3BuTHs CTEpEOMETPUM KaK
HayKd ¥ €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Uil

102

HcTopus pa3BuTHs CTEpEOMETPUH KaK
HayKU ¥ €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHXEHEPHBIX U
KOMITbIOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102







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

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






