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MMOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OJHUM K3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETO
oOuiero o0pa3zoBaHus, Tak Kak 0OECIIEYNBAET BO3MOYKHOCTh U3yUEHUS TUCLUUIUIMH
€CTECTBEHHO-HAYYHON HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHMTAPHOIO ILIMKJIA.
[lockonbky  JOrMYecKOe  MbIIUICHHE,  (GopMUpyeMOe  TNpH  H3YYCHHUHU
00y4arIUMHUCs TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKICHUM NPU PELICHUH N€OMETPUYECKHUX
3a1a4, yMEHHUE BBIABUIaTb M ONPOBEpPrarb THIIOTE3bl HENOCPEICTBEHHO
VCIIOJB3YIOTCS IIPU PELICHUM 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YACTHOCTHU
duznyueckux 3aaay.

I{enb ocBoeHus nporpaMmmsl yueOHOro kypea «I'eomerpusk» Ha yriyOnéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
W3YYCHUU TE€OMETPHUH, KaK COCTABIISIONICH MpeaMeTHON obnactu «MaremaTuka u
uHbpopMaTUKa»  4yepe3  OOecleueHUE  BO3MOXKHOCTH  NPUOOpETeHHS U
UCIIONb30BaHusl Oosee TIHyOOKMX TIEOMETPHUYECKMX 3HAHUM U JCHCTBHIA,
CHEU(PUYHBIX TEOMETPUH, U HEOOXOIUMBIX ISl YCIEIIHOTO NPOPECCUOHATBHOIO
o0pa30BaHMsl, CBSI3aHHOTO C UCIOJIb30BAaHUEM MAaTEMATHUKH.

[TpuopureTHbIMH 3a7auaMu Kypca T€OMETPUU Ha YIIyOJIEHHOM YPOBHE,
pPaCIIMPSIONIMMH U YCUITUBAIOIIUMH Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacuIMpeHne NMPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KyJIBTYpPBI U
(opMUpPOBaHKE OCO3HAHUS B3aUMOCBS3H F€OMETPUU C OKPYKAIOLIUM MHPOM;

(opMHUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUIYpax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJSIOUIMX OIKCHIBATH M U3Yy4aTb
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUMHOTO aImapara no pasiaeiny
«CtepeomeTpus» yueOHOro Kypca reoMeTpuu;

(GopMupOBaHHE  yYMEHHUS  BJAJETh  OCHOBHBIMM  HOHATUSIMH O
IPOCTPAHCTBEHHBIX (UTYypaX U HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dopMynT U yMeHHE UX MPUMEHSTb, YMEHHs OKa3bIBaTh TEOPEMBbI M HAXOIUTH
HECTaHJIapPTHBIE CIIOCOOBI peIIeHUs 3a/1a4;

(opMUpOBaHKME YMEHUS PacllO3HABATh HAa YepTEXkaxX, MOAEIAX U B peaJIbHOM
MUpPE MHOIOTPaHHUMKM M Teja BpallCHUs, KOHCTPYHMPOBATH I'€OMETPUYECKUE
MOJENH;

dbopMupOBaHHE NMOHWMAaHHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS
MaTeEMaTHYECKUX TEOpHUil, (OPMUPOBAHME NOHMMAHHUS POJM AKCUOMATUKU IpU
IIPOBEICHUM PACCYKICHUH;

(opMUpOBaHHE YMEHHMs BIAJAETh METOJAMHU J0Ka3aTeIbCTB M AITOPUTMOB
peleHns, YMEHUs UX IPUMEHSTh, NMPOBOJAUTH JI0KA3aTENIbHBIE PACCYKICHHS B
XOJI€ PELICHHs CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUYECKUM COJIEPKAHUEM,
(opMUpOBaHHE MPEICTaBICHUs O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpHU



000CHOBAaHWY MAaTEeMAaTHUECKUX YTBEPKICHUN M PO AKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCYKICHUN;

pa3BUTHE U COBEPUICHCTBOBAHWME MHTEJUIEKTYyaJIbHBIX M  TBOPYECKUX
CIOCOOHOCTEN 00yYaroumxcsi, MO3HABATEIbHON aKTUBHOCTH, MUCCIIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHUS, UHTEPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanre (PYHKITMOHATILHONW TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PAClo3HABATh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHbIX KU3HEHHBIX CUTYaAlUsX U MPU HU3YUYCHUH JIPYTUX
y4eOHBbIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl PEATBHBIX CHUTYAllMi, HCCIEAOBAHUS TOCTPOCHHBIX MOJEINEH,
WHTEPIPETALNN ITOTYYECHHBIX PE3YIIHTATOB.

OCHOBHBIMH COZIEp’KaTEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «['eomeTpus» B
10-11 xmaccax sBuswoTcs: «lIpsiMble M IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

CohopmynupoBanHoe Bo ®PI'OC COO TpeboBaHME «yMETh OMNEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMU TEOMETPHHM Ha YriayOJEHHOM YpPOBHE OOydYeHUS B
10—-11 kyaccax, OTHOCHTCSI KO BCEM COJIEpKaTEJIbHBIM JIUHUSAM Y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHUH  pacmpeaensercds He  TOJbKO IO
COJIepKaTeNbHBIM JIMHUSAM, HO U 10 rojgaM oOyuenusi. Conepkanue o0pa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3ysibTaTaM ocBoeHHS DenepalibHON paboueit
IpPOrpamMMbl, pacHpeleNEHHbIM MO TojaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MMPUHIUITHAIBLHBIM BOIIPOCAM 00yYaroluecs
oOpamayiuich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHMW30BaTh  OBJAJICHUE
F€OMETPUUYECKUMU MOHATUSIMU U HABBIKAMU MOCJIEIOBATENBHO U TOCTYMATENBHO, C
coOJTI0/IeHNEeM TIPUHITUIIA TPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKIIIOYATh B OOIIIYIO
CUCTEMY T€OMETPUYECKUX MPEACTABICHUN O0yUYarOIIMXCs, PACIIUPSIS U yrayOmsis
e€, 00pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUH Ha yTIIyOJIEHHOM YPOBHE TIO3BOJISIET:

co3math  ycnoBus g auddepeHnmanu  oOyd4eHHS, TOCTPOCHUS
WHIUBUYAIbHBIX ~ 00pa30BaTeNbHBIX MPOTPAaMM, OOECTIEUUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOIIEH yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TMPOJOJIKEHUIO M3YyUYEHUS MATEeMaTHKU C
yaéToM BbIOOpa Oymymiedr mpodeccun, oOecreunBas NMPEEMCTBEHHOCTh MEXKIY
o0muM 1 poeccroHaTLHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOGHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Henento), B 11 kitacce — 102
yaca (3 yaca B HEJIEJIIO0).



COJEPKXAHME OBYUYEHUA
10 KITACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  CTepeoMeTpuH. Touka, mpsAMas, IUIOCKOCTD,
npocTpaHcTBo. IloHsATHE 00 aKCMOMaTHYECKOM IOCTPOEHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUH U CIIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsAMBIX B NPOCTPAHCTBE: IEPECEKAIOLINECH,
NapajulesIbHble M CKpelIMBarolmuecss npsmeie. [Ipu3Hakum CKpemumBaromuxcs
npsameIx. [lapamiensHOCTh NPSMBIX U INIOCKOCTEN B MPOCTPAHCTBE: NTapaJlJICIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, NapAIUICIIBHOCTD TPEX MPAMBIX, IAPAJUIEIbHOCTD IPAMOU
U 1ockocTH. [lapamienbHO€ W LEHTpPaNbHOE MPOEKTUPOBAHUE, N300paKEHUE
¢uryp. OcCHOBHbIE CBOWCTBa MapajlIeNbHOTO MPOEKTUpOBaHuUsA. I300pakeHue
buryp B mapayuieqbHON MPOEKUUHU. YTl C COHANPABICHHBIMH CTOPOHAMH, yTOJI
MEXIy NPSAMBIMH B IPOCTpaHCTBE. [lapaiienbHOCTh IIIOCKOCTEN: NapajljiebHbIC
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IJIOCKOCTEHN. IIpocrenmue
IPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTH: TETpaj’ap, NapajuleNenunen,
MMOCTPOCHUE CEYCHUM.

[lepnenaAuKyJISIPHOCTD IPSIMOM U IJIOCKOCTH: MEPIIEHIUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, MpsAMbBIC MAPAJUICIbHBIE W NEPHEHAMKYJISAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPHECHAMKYJIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsIMOHU
NIEPIECHINKYJIAPHON IIJIOCKOCTH. OpTtoronajibHoe IIPOEKTUPOBAHUE.
[leprieHaMKyISp M HAKJIIOHHBIE: PACCTOSHUE OT TOYKM JI0 INIOCKOCTH, PACCTOSHUE
OT MNOpsAMOM 10  IUIOCKOCTH,  MpoeKuMss  (GUrypsl Ha  IIOCKOCTb.
[lepneHAMKYJISAPHOCTD  IUIOCKOCTEW: IPU3HAK  NEPHEHAMKYJIAPHOCTH  ABYX
I0CKoCcTer. Teopema o TpEX NePHEHIUKYISPax.

Yrael B IPOCTPAHCTBE: YroJl MEXAY INPSMOW U INIOCKOCTBIO, JBYTPAaHHBIN
yTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXIpaHHBIM U MHOTOIPAHHBIE YTJIBI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYTPAHHBIX YIJIOB TPEXIPAHHOIO yria. TeopeMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO YIia.

MHororpaHHuKHu

Bunabl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yronbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJHAsi IOBEPXHOCTh IPU3MBI.
[Tapaynenenunen, NpsMOYTONbHBIA — IMAapajuleleNuUIE] W €ro  CBOMCTBA.
Kparuaiimmme mnyTd Ha TOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennas teopema Iludaropa. Ilupammpma: n-yroiapHas nUpaMuna,
npaBWIbHas W yceu€HHas nupamuibl. CBoiicTBa péOep M OOKOBBIX TpaHel
IpaBUWIbHOW mnUpaMuibl. IIpaBuibHBIE MHOTOTPAaHHUKM: IPABWIbHAS IPU3Ma U



IIpaBWJIbHAs IHPAMHUIA, NPABUIIbHAA TPEYroJibHAs IHpPAaMHAA W IPaBUJIBHBIN
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOIPAHHUKAX: OKTAadJp,
JNOACKAdIP U UKOCADIP.

Bbrunucinenue 35€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHaju, YIJIbl.
[Tnomaar OOKOBOM MOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MPSMON IPU3MBI,
IUIOMIA/b OCHOBaHUM, TeopeMa O OOKOBOH TOBEPXHOCTH MPSIMOW MPHU3MBIL.
[Inomanr OOKOBOM MOBEPXHOCTH M TIOBEPXHOCTH MPABUIBHOW MHUPaMUJIBbI,
TEOpeMa O IUIOLAAN YCEYEHHOU MUPAMU/IBI.

CuMmMmeTpus B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPHM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBWIBHOM MHOTIOIPDAHHMKE: CHUMMETpUS
napajuleJIenunesa, CUMMETPHUS IPABWIBHBIX NPU3M, CUMMETPHs IPABUIBHOU
IAPAMHUJIBI.

BeKTopbI H KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPbl KOJUIMHEAPHbIE, COHANPABJIEHHBIE U IMPOTUBOIIOIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYATAHME BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
guciio. CBOMCTBA CII0KEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTne KOMILIaHApHBIE BEKTOPHI. lIpU3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O pasjgoKEHUHM BEKTOpA MO TPEM
HEKOMIUIaHAapHBIM  BeKTopaMm. lIpsmoyrompHas  cucrtema  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBs3b MEXIy KOOPAMHATAMM BEKTOPA U
KOOpJIMHATaMH TOYEK. YTOJN Mexay BekTopaMu. CKalsipHOE IpPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tesa Bpaimenus

[MonsiTust: IWIMHAPUYECKAs TOBEPXHOCTb, KOHHMYECKas IOBEPXHOCTD,
chepuueckas TMOBEPXHOCTh, oOOpa3ymoliue MoBepxHocTe. Tenma BpalueHus:
WIMHIpP, KOHYC, yCEU€HHBIH KOHYyC, cdepa, map. B3anMHoe pacmonoxeHue
chepsl U IJIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3o0paxkeHue Tten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka mumHApa U KoHyca. CummeTpus cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
OPSIMOYTOJIBHOTO Mapajuiesienunena u cieactsus u3 Heé. OO0bEM npsMod u
HAKJIOHHOM NpU3MBI, HWIMHJpA, THpaMuabl U KoHyca. O0bEM I11apa U IIapoBOro
CErMEHTA.

KomOunauuu Ten BpaimieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BhucaHHas B
WIMHIpP, ONHCaHHAas okojio uwinHapa. Ilepeceuenue cdepsl u 1mapa c
miockocThro. Kacanue mapa u cdepsl miockocTero. IIoHATHE MHOTrOrpaHHUKA,



OTMCAaHHOTO OKOJIO cdepbl, chepbl, BOUCAHHOW B MHOTOTPAHHUK WIIA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH NMWIMHAPA, KOHyCa, TUIomanas chepsl U €€ JacTew.
[Togobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
noaoOHbIx ¢uryp. IlpeoOpazoBanue mnomoOus, romoretus. Pemienue 3agady Ha
IJIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHUS: CEYEHUS HWIMHAPA
(mapayiuielbHO M NEPHEHAMKYJISAPHO OCH), CEYEHHUsl KOHyca (mapasuielibHbIe
OCHOBAHUIO U MPOXOJSIINE Yepe3 BEpUIMHY), CEUEHHUS 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHHUI: METOJ| CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrtopel B mpoctpaHctBe. Omnepauumym HaJx BEKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXEHUA. lIpsMoyronbHas
CHCTEMA KOOPAMHAT B IIpocTpaHcTBe. KoopamHarel BekTopa. Pasinoxxenue Bekropa
no Oasucy. KoopamHaTHO-BEKTOPHBIH METOJ TPHU PEIICHHH TE€OMETPUUYECKHUX
3a/1ad4.

JABuKEeHHs B IPOCTPAHCTBE

JBuxenus npoctpaHcTBa. OTtoOpakenus. [[BuxkeHUs U paBeHCTBO (UTYP.
OO6mue cBoiicTBa JBMXKEHUH. BuIbl [BUXKEHUN: TMapaulesbHBIM MEepeHoc,
LEHTpaJbHasl CHUMMETPUs, 3€pKajbHas CUMMETpPUS, MOBOPOT BOKPYT MPSMO.
[IpeobpazoBanus nonodus. [Ipsamas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUSA PA3IUYHBIX CTPYKTYp, SIBJICHHIA,
NpoIeAYp TPaKIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJBbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMY ¥ HA3HAYCHUEM;

2) maTpuoTHYeCKOE BOCIIUTAHME:

c(hOpPMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKOW HICHTHUYHOCTH, YBAXKEHUS K
MPOILIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKHU, EHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSAM POCCUUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON IIKOJIBI,
UCIIOJb30BaHUE D3THUX JOCTIKEHHH B JAPYTrUX HayKax, TEXHOJOTHsX, cdepax
YKOHOMMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOro Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUWS, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAaKTHUYECKUM
IIPUMEHEHUEM JOCTW)KCHUNM HAyKHM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYUBOTO Oy IyIIEro;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a7a4, PEUICHUH, pacCy AEHUI, BOCOPUUMYHUBOCTD
K MaT€MAaTHYECKUM acleKTaM pPa3jIu4HbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(hOPpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MAaTeMaTHYEeCKUE 3HAHUS B
MHTEpecax 3/10pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 370POBBIO (30pOBOE THUTAHWE, COATAHCUPOBAHHBIN DPEXKUM 3aHATUU U
OTJIbIXa, peryisipHasl pu3ndecKkasi akTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpyoBOE BOCIUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHWE IIEHHOCTU TPYAOIIO0Us, HHTEpeC K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMHU, YMEHHE COBEpILAaTh OCO3HAHHBIN BbHIOOD
Oynymeit mnpodeccur u peald30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHHUIO U



caM000Opa30BaHUIO HA TMPOTHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYACTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOM  KyJIbTYphl, TNOHUMAHUE BIMSHUS
COIMAJIbHO-?)KOHOMUYECKUX IMPOILIECCOB Ha COCTOSIHHE MPUPOAHOW M COIMAIbHOU
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa IKOJIOTHIECKUX TIPOOIeM, OpUEHTAITNS
HAa TIPUMEHEHHE MATeMAaTHYEeCKUX 3HAHWM [JI pemieHus 3amad B o0iactu
OKpY>Kalollled Cpe/bl, MIAHUPOBAHUE IOCTYNKOB M OLEHKHM HUX BO3MOXHBIX
MOCJIEJICTBUM JIJIs1 OKPYKAIOILIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTEMaTUYeCKOM HayKd Kak cdepbl UYeJOBEYECKOM IesTENbHOCTH, STanoB €€
Pa3BUTUS W 3HAUYUMOCTU JUISI Pa3BUTUS LMBWIM3AIMHU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IO3HAHUSI MHDA,
TOTOBHOCTh OCYUIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TpYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

Bba3oBble JJornueckue A1eiicTBUA:

BBISIBJISITH M XapPaKTEPU30BaTh CYILIECCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
00OBEKTOB, TOHSATUH, OTHOIICHWA MEXIy TOHATHSIMHU, (POPMYIHPOBATH
OTIPE/ICJICHUS] TIOHATUM, yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAILINH,
OCHOBaHMUSI /111 000OIIIEHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (OopMymupoBaTh U  TPEOOpPA3OBBIBATH  CYKICHHS:
YTBEPIAUTEIbHbBIC U OTPUIIATEIbHBIE, EAMHUYHBIEC, YACTHBIEC U OOIIHE, YCIOBHBIE;

BBISIBJISITH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, IpeAsiaratb KpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHI;

JIeNIaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, AEAYKTHBHBIX U
VHIYKTUBHBIX YMO3aKIIOUYEHUN, YMO3AKJIFOUYECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKACHUM
(IpsiMbIE ¥ OT MPOTUBHOTO), BBICTPAUBATh apTyMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC CYKIACHHUS U BHIBOJIBI;

BbIOUpaTh crmoco0 pemieHus ydeOHOW 3amayu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  PEIICHHUs, BBHIOMpAaTh HauOoyiee TMOAXOASAINHMA ¢ y4ETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBble ucciiegoBarejbLCcKue JeHCTBUA:



UCIIOJIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh  BOMPOCH,,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMIMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIEeI0OBaHNE
[0 YCTAaHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUSI, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMyITUpPOBaTh OOOOLICHHUS W BBIBOJABI IO pe3yJbTaTaM
OpOBEAEHHOTO  HAOMIOACHUS, UCCIENOBaHMs, OICHHWBAaTh  JIOCTOBEPHOCTD
MOJY4YEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOLIECCa, a TaKXkKe BbBIABUTATH
IPENOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATh eUIUTH WHPOPMAIMY, TaHHBIX, HEOOXOIUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB Pa3jIMYHbIX THUIOB, aHAIU3UPOBATh,
CHUCTEeMAaTU3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB HU
¢dbopm npencTaBieHus;

CTPYKTYpUpOBaTh MH(POPMALMIO, NPEACTABIATh €€ B pPa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH rpapruecKH;

OLICHUBATH HaAEKHOCTD uHpopMaIuu o CaMOCTOSITEJIbHO
c(OpMYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE IeHCTBUS

OOmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXACHUS B COOTBETCTBHUU C YCIOBUIMH U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BbIpakaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M NMHACBbMEHHBIX TEKCTax, JaBaTh MOSICHEHUS MO XOAY PEIICHUs 3aJauH,
KOMMEHTUPOBATh NOJIYYECHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOM TEMHI,
npoOiemMbl, pelaeMol 3aJaud, BbBICKA3bIBATh WJIEH, HAIICJICHHBIE Ha TOHCK
pELIEHHUsI, COIMOCTABIISTh CBOU CYXIEHUS C CYXKICHHUSIMU JPYTMX YYaCTHUKOB
nuanora, oOHapy>KHBaTh Pa3jIM4Me M CXOJCTBO MO3UIHNA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

NPEACTABIATh PE3YJIBTATHl PELICHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C Y4€TOM 3ajad
MPE3EHTAllMU U OCOOEHHOCTEH ayIUTOPHUHU.

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe NeiCcTBUSA
Camoopranusanus:



COCTaBIISITh IJIAH, aJITOPUTM PELICHUS 33/7a4H, BHIOMPATh COCO0 pELIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATh BAPHAHTHI PEUICHUI ¢ y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb, YDMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJ€Th  HABBIKAMHM  MO3HABATEJIbHOM  pedeKkcud Kak  OCO3HaHUS
COBEpIIaeMbIX JEUCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyIbTATOB, BIAJETh
crocobaMy CaMOIIPOBEPKH, CAaMOKOHTPOJS TMpoliecca M pe3yiabTaTa pelieHus
MaTEeMaTUYECKOH 3a/1au;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, TAHHBIX,
HallICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3ybTaTa LIETU U YCIOBUAM, OOBICHATH TPUUUHBI
JNOCTHXKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIIbHOCTH, HAXOIUTh OIIMOKY,
JaBaTh OLEHKY NPHUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEIbHOCTD:

NOHUMATh U HCIOJb30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaTbHOU
paGoThl TpU pemeHUH Y4eOHBIX 3a4ady, MNPUHUMATh LEJdb COBMECTHOMU
NEeSATEIbHOCTH, IJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiarhb
BUJIbI pabOT, JI0roBapuBaThCs, OOCYX IaTh TMPOIECC U Pe3ylbTaT padoThl,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYNMNOBBIX (Gopmax paboThl (00CyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBIINOJHATH CBOK 4YacTh pabOTBl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMU 4YJIEHAMH KOMAaH]Ibl, OIIEHUBATH
KaueCTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJCHCTBHUSL.

IMPEJMETHBIE PE3YJIBTATDBI

K kony 10 kinacca o0yyaroniuiicss HAy4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMHM MOHSATUSMH CTEPEOMETPUU TIpU
pellIeHNH 3a]1a4 U MPOBEICHINH MAaTeMAaTUYECKUX PaCCykKICHUM;

e TMPUMEHATh AKCUOMBI CTEPEOMETPUU U CIEACTBHS M3 HHUX MPU PEUICHUH
reOMETPUUYECKUX 33/1a4;

e KJIaccu(UIMPOBATh B3aUMHOE PACIIONIOKEHUE MPSIMBIX B MPOCTPAHCTBE,
IUIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEPUPOBATH MOHATHSAMHU, CBS3aHHBIMM C yIJaMH B
IPOCTPAHCTBE: MEXKIY MPSAMBIMH B MPOCTPAHCTBE, MEXAYy MNPSIMOU U
IUIOCKOCTBIO;

e CBOOOJHO ONEPHPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHJIBI MHOTOTPAHHHUKOB (TIpH3Ma,
TUPAMHU/IA, PSIMOYTOJIBHBIN MapaIesieune/, Kyo);

e KIAaCCHU(UIMPOBATL  MHOTOTPDAHHUKH,  BBIOMpAas  OCHOBAHHS  JUIS
KJ1accuuKaIuu,

e CBOOOAHO ONEpUPOBATh TIOHATHUSAMHU, CBS3aHHBIMH C  CEUCHHEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;

e BBHITIOJHSATH napayiebHOE, LEHTPAJIbHOE u OpPTOTOHAIBFHOE
NPOEKTUpOBaHUE (GUTYpP Ha IJIOCKOCTh, BBITIOJIHATh H300pakeHUs QUTyp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHHUS MHOTOTPAHHUKOB PA3IUYHBIMA METOJIAMH, BBHITIOIHSITH
(BBIHOCHBIC) TIOCKUE YEPTSIKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PHTY:
BUJI CBEPXY, COOKY, CHHUBY;

e BBIUHCIATH IUIOMIAAU  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (TIpH3Ma,
UPaMHU/Ia), TEOMETPHUECKUX TeJl C MPUMEHEHHEM (popmyT;

e CBOOOJHO OMEPHUPOBATH MOHATUSIMH: CHMMETPHUSI B MPOCTPAHCTBE, IICHTP,
OChb W IUIOCKOCTh CHMMETPHH, IICHTP, OChb M IUIOCKOCTh CHMMETPHH
buryper;

e CBOOOIHO OMNEPUPOBATH MOHSATHUSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM H
KOOpJMHATaM B ITPOCTPAHCTBE;

e BBINOJHSATH ICUCTBUS HAJ BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTebCTBO MAaTEeMaTHYECKUX OTHOIICHUU U
HaX0XJICHWE TCOMETPHUYECKUX BEIMYUH, TPUMEHSS W3BECTHBIE METOIBI
IIPH PEIICHNH MaTEeMaTHYECKHUX 3a/a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSA
CJIOKHOCTH;

e TPHUMCHATH MPOCTCHINIME TPOTpaMMHBIC CpPEICTBA W  DIJICKTPOHHO-
KOMMYHHKAITHOHHBIC CHCTEMBI ITPH PEIICHUN CTEPEOMETPUICCKUX 3a]1a4;

e WU3BIIEKATh, MPEOOPa3OBBIBATE W WHTEPIPETHPOBATH HHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TMpeACTaBICHHYIO Ha
geprexax U pUCyHKax;

e TNPHMCHATH TOJYYCHHBIC 3HAHWS HAa TPAKTHKE: CpPaBHUBATh W
aHAJIM3UPOBATh pEaJbHBIC CUTYAIlUH, TPUMEHSATh W3YYCHHBIC TIOHATHS B
nporecce TMOWCKAa PEeHIeHWs] MaTeMaTH4ecku  chopMyIrMpoBaHHON
npo0JieMbl, MOJETUPOBATh PEANbHBIE CHUTyallMH Ha SI3bIKE TEOMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJEIU C MCIOJB30BAHUEM T€OMETPUUYECKUX
MOHATUH W TEOpeM, ammapara aireOpbl, peraTh MPAKTUYECKHe 3a/1aqw,
CBSI3aHHBIE C HAXOXKICHHEM I€OMETPUUECKHUX BEIHYHH;

e UWMETh TPEICTABICHUA 00 OCHOBHBIX JTalax pa3BUTHS TEOMETPUHU Kak
COCTaBHOM YacTu (yHIaMEHTa Pa3BUTHS TEXHOJIOTHI.

K koniy 11 kiacca o0yyaroniuiicss HAy4uTCs:



CBOOOJHO OINEPUPOBATh MOHATUSAMHU, CBSI3aHHBIMH C I[MJIMHIPUYECKOM,
KOHMYECKOH U CepruecKoil TMOBEPXHOCTSIMHU, OOBICHITH CIIOCOOBI
MOJTyYEHUS;

OTIEpUPOBATH MOHATUSIMH, CBSI3aHHBIMU C TEJIAMH BPAIICHUS: IIHHIPOM,
KOHYCOM, c(epoii u mapowm;

pacrmo3HaBaTh Tela BpamleHus (UUIUHAP, KOHyc, cdepa u map) H
OOBSACHATH CIIOCOOBI MOTYYESHHS TEJ BPALLICHUS;

KJIaCCU(PUITMPOBATH B3aUMHOE PACTIONIOKEHUE CPEPHI U MIOCKOCTH;
BBIUUCIIATh BEJIWYUHBI AJIEMEHTOB MHOTOTPAHHMKOB WM TEJ BpaIICHHUS,
00BEMBI W TUIOMIAJIM TOBEPXHOCTEH MHOTOTPAHHUKOB M TEJI BpAIICHHUS,
Te€OMETPUUYECKUX TEJl C MPUMEHEHHEM (popmy;

CBOOOJHO ONEpPUPOBATh MOHATUAMM, CBA3AHHBIMU C KOMOMHALUAMHU Te
BpallleHHuss 1 MHOTOTPAaHHWKOB: MHOTOTpPaHHHK, BIHCAHHBIN B cdepy u
ONHMCaHHBIN 0KOJIO cepsl, chepa, BIHCcaHHAS B MHOTOTPAHHUK WJIH TEJIO
BpalllCHUS;

BBIUKCIISTH COOTHOLICHUS MEX/Ty TUIOIIAIIMU TIOBEPXHOCTENH U 00bEMaMu
[IOJOOHBIX TEN;

n3o0paxaTh u3y4daeMble (UTYpPBI, BBIOJHATH (BBIHOCHBIE) IIJIOCKHE
YepTE)KH U3 PUCYHKOB TPOCTHIX OOBEMHBIX (PHUTYp: BHI CBEpXy, COOKY,
CHHU3Y, CTPOUTH CEUEHUS TEJ BPAIICHNUS;

U3BJIEKAaTh, WHTEPIPETHPOBaTh M NPeoOpa3oBbIBaTh HMH(POPMAIHIO O
IIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (UTypax, TMPEeACTaBICHHYIO Ha
4epTe)kax U PUCYHKAX;

CBOOOHO OMEPUPOBATH TIOHATHEM BEKTOP B MTPOCTPAHCTBE;

BBITIOJHATH ONEPalU HaJ BEKTOPaMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B JICKapTOBOI cUcTEME KOOPAMHAT;
pelaTh TeOMETPUUYECKUE 3a/1a4l HAa BBIUYUCIICHHUE YIII0B MEXIY MPSIMBIMU
U TUIOCKOCTSIMHU, BBIUYMCIICHHE PACCTOSHUN OT TOYKM O TUIOCKOCTH, B
1IEJIOM, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METOA MPH PEIICHNH;
CBOOOZHO OMEpPUPOBATh MOHITUSIMH, CBSI3AHHBIMH C JIBDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKECHHU;

BBITIONHATh HM300paKEHHsST MHOTOTPAHHUKOB M TEN BpalleHUS MpH
napajuieTbHOM — TIEpeHOCe, IIEHTPaJbHOW CHMMETPUH, 3€pKaTbHOU
CUMMETPUH, IIPY IOBOPOTE BOKPYT MPSAMOM, TpeoOpa30BaHus MOA00MS;
CTPOUTH CEUYEHHS MHOTOIPAaHHUKOB U TEJ BpAILlEHUS: CEYCHHs IMIMHIpPA
(mapanenbHO U MEePIeHANKYIISIPHO OCH), CeYCHHsI KOHyca (TapauieTbHbIe
OCHOBAaHUIO U TIPOXOSINNE Yepe3 BEPIINHY ), CEUCHHUS 1apa;
UCTIOJIb30BaTh METOJBI TOCTPOCHUS CEUEHUI: METON CIEJ0B, METOJ
BHYTPEHHET0 MPOEKTUPOBAHNUSA, METO]] TIEPEHOCA CEKYIIIEH MI0CKOCTH;



JIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKACHUS;

NPUMEHATh T€OMETPUYECKHE (PaKThl IJISl PELICHUS CTEPEOMETPUUYECKUX
3a/la4y, MPEANOJararolIMX HECKOJIbKO IIAaroB pEHIeHUs, €CIU YCIOBHS
IPUMEHEHHUS 33]1aHbl B SBHOU U HESIBHOU (hopME;

pemiaTh 3aJa4d Ha JIOKa3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOLICHWM U
HaXO0XKJEHUE T€OMETPUYECKUX BEIIHYNH;

OPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4;

IPUMEHATh  IIOJyYCHHbICE  3HAaHMs  Ha  IIPaKTUKE:  CpPAaBHMBATh,
aHAJIM3UPOBATh U OLICHUBATH PEAJIbHBIC CUTYAllMU, IPUMEHATh U3YUCHHBIC
NOHATHUS, TEOPEMBI, CBOHCTBA B  IPOLIECCE IOMCKA  PELICHUS
MaTeMaTH4ecku  CcPOpMYIMPOBAHHOW  MPOOJIEMBI,  MOJIEIUPOBATH
peanbHbBle CUTyallUM Ha $3bIKE I'€OMETPUM, HCCIENO0BATH IOCTPOCHHBIC
MOJEIN C MCIOJIB30BAHUEM TIE€OMETPUYECKUX IIOHATHH U  TEOpEM,
anmapata anreOppl, pemaTrh MNpPAaKTUYECKUEe 3a7aud, CBSI3aHHBIE C
HAXO0KJEHUEM F'€OMETPUUYECKUX BEIUYHH;

UMETh MPEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUU KaK
COCTAaBHOM 4acTu (yHJIaMEHTa Pa3BUTHs TEXHOJIOTUI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosnyecTBO 4yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeEM (undposbie)
n/n NPOrpamMmMbl Bcero Konrpoaenpie  TMpakruieckue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenI
1 BBenenue B crepeoMeTpuio 23 1
) B3anMHOE pacmosioKeHue NpsMbIX B 6 1
MIPOCTPAHCTBE
3 [TapayuienbHOCTB IPSIMBIX U IJIOCKOCTEN B 2
IIPOCTPAHCTBE
4 HepHeHILI/IIEyJ'IﬂpHOCTI) MPSIMBIX U 75
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIIIBI ¥ pacCTOSHUS 16 1
MHoOrorpaHHuKu 7 1
BekTopsl B mpocTpaHcTBE 12
g HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3AIIHS 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3/iejioB U TeEM (uudposbie)
Ne n/m Konrpoabusie IIpakruueckue
NpOrpamMmbl Bcero o0pa3oBare/ibHbIE
padoTsbI padoTsbI pecypen
1 AHaUTHYECKast TEOMETPUS 15 1
) [ToBTOpeHwUE, 0606LueHPUIe " 15 1
CUCTEMaTHu3alusl 3HAHUI
3 O06BEM MHOTOTpaHHHKA 17 1
Tena BpaieHus 24 1
5 [Tnomaau MOBEPXHOCTU U OOBEMBI 9 1
KPYTJIBIX TET
6 JBrxeHus 5 1
. [ToBTOpeHwUE, 0606meHPUIe " 17 )
CUCTEeMaTHU3allusl 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

KosnuecTBO 4acoB

Bcero

KonTtpoabHbie
padoTsbI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

OcHOBHBbIE NpaBWIIa U300pAXKEHUS Ha
PHUCYHKE IJIOCKOCTH, MapaJIEIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, TIpsMas,
TUIOCKOCTB, MPOCTPAHCTBO. OCHOBHBIE
MpaBHjIa U300paKEHUS Ha PUCYHKE
IJIOCKOCTH, MAapaJlJICJIbHBIX IMPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsATHS: TIEpeceKarOIIUECs MIOCKOCTH,
MIEpeCceKaroINecs IMpsiMasi v MIOCKOCT;
MOJTYTTPOCTPAHCTBO

[ToHsATHSA: TIEpeceKarOIINECs IIOCKOCTH,
MIEpeCceKarOINecs MpsiMasi | MIOCKOCTB;
MOJTYTTPOCTPAHCTBO

MHororpaHHUKH, U300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIONINX 0OBEKTOB

MHororpaHHUKH, U300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIMNUX O0HEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
cienctBus u3 HUX. CrocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
O6o03Ha4YeHUs TIPSMBIX U TIJIOCKOCTEH

10

N3o0paxkenune ceueHnii mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MOJYYEHHBIX IIOCKOCTE. PackpammmBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

11

N3o0paxkenune ceueHnii nupamMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MOJYYEHHBIX IIOCKOCTE. PackpammmBanue
MTOCTPOCHHBIX CEYEHUI Pa3HbIMU LIBETaMU

12

N3o0paxkenune ceueHnii mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOJIAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MOJYYEHHBIX IIOCKOCTE. PackpammmBanue
MMOCTPOCHHBIX ceueHuu Pa3HbIMU [IBETAMU

13

N3o0paxkenune ceueHnii mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MTPOXOIAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHus
MOJYYEHHBIX IIOCKOCTEM. PackpammBanue
MMOCTPOCHHBIX ceueHuu Pa3HbIMU [IBETAMU

14

Merton cnenoB 1uisl TOCTPOCHUS CEUYECHMIT




15

Mertoa cnefoB Ajisi MOCTPOEHUS CEYEHUH.
CaolicTBa nepeceyeHnid MPSMBbIX U
IIJIOCKOCTEN

16

Mertopa cieoB /Uit HOCTPOSHUS CEUEHU.
CaolicTBa niepece4eHn MpsSIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpéM Toukam Ha pébpax. Cozmanue
BBIHOCHBIX ‘IepTe)KeI\/'I U 3aII1MCh 111aroB
IIOCTPOEHHUS

18

[TocTpoeHue ceuenunii B mupamu/e, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX ‘IepTe)KeI\/'I U 3aII1MCh 111aroB
IIOCTPOEHHUS

19

[TocTpoeHue ceuenunii B mupamu/e, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YepTEKEW U 3alucCh 11aroB
IIOCTPOEHHUS

20

[TocTpoenue ceuenunii B mupamu/e, Kyoe
o TpémM ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX YepTEKEH U 3aluCh I1aroB
IIOCTPOEHHUS

21

[ToBTOpenue manumerpun: Teopema o
MIPOIMOPLMOHANIBHBIX 0Tpe3kax. [logo0Oue
TPEYroJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B CEUECHHIX Ha
BBIHOCHBIX YepTexax. Mcropus pa3Butus
IUTAHUMETPUH U CTEPEOMETPUN




23

KonTponpHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOE pacrosioKeHue NpsMbIX B
npocTpadcTBe. CKpeluBaromuecs
npsmble. [Ipru3Haky ckpemuBarommxcs
npsmbIx. [lapannenbHble npsMble B
IIPOCTPAHCTBE

25

Teopema 0 CyIlIeCTBOBaHUHU U
€AVMHCTBEHHOCTH IIPSIMOM MMapajuIeIbHON
JAHHOM IPSMOM, MTPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEXKAIEH Ha JaHHOU
npsMoii. Jlemma o nepeceyeHuu
MapajuIeIbHbIX MPSAMBIX INTIOCKOCTHIO

26

[TapamtensHOCTB TpeX MpsAMBIX. Teopema o
TpEX MapajulesIbHbIX NPAMBIX. Teopema o
CKPELIUBAIOIIMXCS MPSAMBIX

27

[TapanensHOE TPOEKTHPOBAHHE.
OcHOBHbBIE CBOMCTBA MAPaIEITHHOTO
pOeKTHpOBaHus. M300paxkeHne pa3HbIX
¢buryp B mapayuieIbHON MPOEKIMN

28

[lenTpanbHas npoekus. Yrou ¢
COHaIpaBJICHHBIMU CTOPOHAMMU. Yron
MEXAY IPAMBIMU

29

3amaun Ha NOKA3aTeILCTBO U
HCCIIE0BaHUE, CBI3aHHEIE C
PaCIoJIOKEHUEM TIPSMBIX B POCTPAHCTBE

30

[TonsATHA: MapauIeIbHOCTD IPSAMON U
IUIOCKOCTH B pocTpaHcTse. [Ipu3Hak
MapaJUIEILHOCTH MPSIMOU U TUIOCKOCTH.




CaolicTBa napamieabHOCTH IPSIMON U
TUIOCKOCTH

31

I'eomeTpuueckue 3a1auy Ha BEIYUCICHUE U
J0Ka3aTeNbCTBO, CBA3aHHBIE C
[apajuIeIbHOCTHIO MPSMBIX U TUIOCKOCTEN
B IIPOCTPAHCTBE

32

ITocTpoeHne ceyeHns, MPOXOIAIIETO Yepes3
JAHHYIO IIPSIMYIO Ha 4EPTEkKe U
MapajuIeJIbHOTO APYrou npsMon. Pacuér
OTHOLIEHUH

33

[MapannensHast MPOEKIHsI, TPUMEHEHUE
IUTSL IOCTPOCHHUS CEUCHHUH Ky0a 1
napauienenumnena. CeoncTaa
napajjiejicnmiicaa U Npru3mMabl

34

[TapannensHble mockocTH. [Ipu3Haku
MapajuIebHOCTH JBYX TIOCKOCTEH

35

Teopema 0 napajuieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAsIIEeH
yepes TOUKY, He MPUHAAIEKAIIYIO TaHHOM
IJIOCKOCTH U CIIEICTBUS U3 HEE

36

CaolicTBa napamienbHbIX INIOCKOCTEN: O
MapajuIeIbHOCTH MPSIMBIX MIEPECCUEHUS
IIPU NEPEeCceUeHNH JBYX MapajuleIbHbIX
IJIOCKOCTEH TpeThen

37

CBoiicTBa mapanienbHbIX MIIOCKOCTEN: 00
OTpEC3Kax MapaJlJICIbHBIX IMMPAMBIX,
3aKITIOYEHHBIX MCKAY NapalyICIbHbBIMUA
IUIOCKOCTSIMH; O TIEPECEUCHUH PSIMOA C
ABYMsI TTapaJlIeTbHBIMH TNIOCKOCTSIMH




38

[ToBTropenue: Teopema [Tugaropa Ha
IUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPHUS
IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

40

CgoiicTBa Ky0a U IPSIMOYTOJTBHOTO
napajuiefnienuneaa

41

Brrurcnenue IMH OTpE3KOB B Ky0Oe U
MPSIMOYTOJIBHOM TapajuieenuIie e

42

IlepneHUKyYISAPHOCTD NPSAMOU U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTH IIPSIMOM U
IIJIOCKOCTH

43

[TeprieHAMKYASAPHOCTH NPAMOUN 1
mrockoctu. [Ipu3Hak
MEePHEHAUKYISIPHOCTH TIPSMOM 1
MIJIOCKOCTH

44

Teopema 0 CylIeCTBOBaHUHU U
€IMHCTBEHHOCTH MPSIMOM, TPOXOSAIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INIOCKOCTH

45

[1n0cKkOCTH ¥ IEpHEHAUKYISIPHBIE UM
MpsiMble B MHOTOTPaHHHUKAX

46

I1110CKOCTH ¥ NEPIICHIUKYIISIPHBIE UM
IIPSIMBIE B MHOTOI'PAaHHHUKAX

47

[lepnieHIUKYISIp ¥ HAKJIIOHHAS.
ITocTpoeHue nepneHauKyispa U3 TOUKU Ha

IPSAMYIO

48

[lepnieHuKyNsIp ¥ HAKIOHHAS.




ITocTpoeHue nepneHauKyspa U3 TOUKU Ha
IPSIMYIO

Teopema o TpEX nmepneHIUKYISIPAX

49
(mpsimast 1 oOpaTHasi)

50 Teopema o TpEX nmepneHIUKYISIpaxX
(mpsimast m oOpaTHas)

51 Yron Mexay CKpeuBarOIUMUCS
MPSMBIMU
[Touck neprieHIUKYASIPHBIX TPSIMBIX C

52 MOMOIIIbIO TEPIEHANKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHaJIbHOE MPOECKTUPOBAHKUE
[TocTpoenue ceueHuii kyoa, IpU3MBbI,

54 IIPaBUJIILHON ITUPAMUJIBI C TIOMOLIBIO
OPTOTOHAJILHOW MPOEKINU
[TocTpoenue ceueHuii kyoa, IpU3MBbI,

55 MPaBUJIBLHOM NMUPAMHJIBI C IOMOLIBIO
OPTOTrOHAJILHOM IPOEKIIUU
CummMmeTpusi B IPOCTPaHCTBE

56 OTHOCHUTEIIBHO II0cKocTHU. [lnockocTu
CUMMETPHUI B MHOTOIPaHHUKAX

57 [Ipu3Hak neprneHIuKyJISIPHOCTH IPSMOU U
IIJIOCKOCTH KaK CJIECTBUE CUMMETPUU

53 IIpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosHUM OT TOUKH JI0 IIIIOCKOCTH

59 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
paccTosHUM OT TOUKH JI0 IIIIOCKOCTH

60 CriocoObI OMyCTUTDH MEPIICHIUKYIISPBI:




CUMMCTpPUA, CABUT TOYKHU I10
NapaieIbHON MPAMON

61

CaBur no HenapaienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

62

Kontponbnas padota "B3zanmuoe
pacrojoKeHue MPSMbIX U TNIOCKOCTEH B
npocTtpaHcTse"

63

[ToBTOpEHME: Yroa MeXAy MpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

IToBTOpEHME: Yyroy MexIy
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

I'eomerpuyeckre METObI BBIYUCICHUS
yrila MEeXIy NPSMBIMUA B MHOIOTPaHHUKAX

66

JByrpanubiii yroj. CBOMCTBO JUHEHMHBIX
YIJI0B IBYTPAHHOTO yIiia

67

IlepnenaukynspHele miockoctu. CBoiicTBa
B3aMMHO MEPINEHAUKYISPHBIX MJIOCKOCTEN

68

[Ipu3Hak nepnesauKyJIsSpHOCTH
IJIOCKOCTEM; TeopemMa 0 NpsIMOM
[IepECEUYCHUs ABYX IIIOCKOCTEN
MEPIEHIUKYISIPHBIX TPEThEH IITOCKOCTH

69

[TpssMoyToBHBIN Mapajuienenunen; Kyo;
U3MEPEHMS], CBOMCTBA IIPSIMOYTOJILHOTO
napajuieienunesa

70

Teopema 0 AHAaroHAIN TPSIMOYTOJIEHOTO




napajjieacnuieaa u CJICACTBUC U3 Hee

71

CrepeoMeTpuyecKre U MpUKIIaIHbIe
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCIOJIOKEHUEM MIPSMBIX U TIJIOCKOCTH

72

[ToBTOpEHME: CKPELIUBAIOLIUECS TPSMBIE,
napajuieNibHbIe MJIOCKOCTH B CTaHIaPTHBIX
MHOTOTpaHHUKAX

73

[Tapa mapannenbHbIX MJIOCKOCTENH Ha
CKPEILMBAOIINXCS MPSMBIX, PACCTOSIHHUE
MEX1y CKPEIIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSAX

74

PaccrostHre OT TOYKH /10 MJIOCKOCTH,
paccTosiHUE OT MPSMOM J0 TIOCKOCTH

75

Brpluncienue paccTosHAN MEXKIY
CKPELIUBAIOIIUMHUCS IPSIMBIMHU C
IIOMOILIBIO NIEPIECHAUKYJIIPHOMN IUIOCKOCTH

76

TpéxrpanHsblil yroyi, HepaBEHCTBA JJIsl
TpexrpanHbIX yrioB. Teopema ITudaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO yria

77

DneMeHThI ChepPUIECKON TeOMETPHH:
reojie3ndecKue JIMHUU Ha 3emiie

78

KonrtponsHast padota "Yrisl u
paccrosgHus"

79

CucremaTtu3zanus 3HaHui "MHOTrorpaHHUK
U €r0 3JIeMEHTHI"

80

[Tupamuna. Buasl nupamug. [IpaBunbHas
nipamMuaa




IIpusma. IIpsAmast u HaKJIOHHAS TIPU3MBI.

81 [IpaBunbHas npuzma !

22 [IpssMolt mapasenenumnen, 1
MPSIMOYTOJIBHBIN Tapaslieenurel, Kyo

23 Brinykisie MHOTOrpanHuku. Teopema 1
Ditnepa
Brinykibsie MHOTOrpanHuku. Teopema

84 Oitnepa. [IpaBuibHbBIE U TTOTYTIPABUIILHbBIC 1
MHOTOTPaHHUKHU

85 KonrtponsHast pabora "MHOrorpaHHUKH" 1

26 [TonsiTHe BeKTOpa HA MJIOCKOCTH U B |
MIPOCTPAHCTBE

87 CyMMa BEKTOpOB 1

88 Pa3zHocTh BEKTOpOB 1

89 [IpaBuno mapasmenenumnena 1

90 YMHOKEHUE BEKTOpa Ha YUCIIO 1
Pa3noxxenue Bekropa o 0azucy Tpéx

91 BEKTOPOB, HE JISKAIIUX B OJHOMN 1
MJI0CKOCTH

92 CkansipHoe Mpou3Be/ICHUE 1

93 Boruncnenue yria Mex;1y BEKTOpaMu B |
MIPOCTPAHCTBE

94 IIpocreiimme 3a1a4u ¢ BEKTOpaMH 1

95 IIpocreiimme 3a1a4u ¢ BEKTOpaMH 1

96 [Ipocreiimue 3a1a4u ¢ BEKTOpaMU 1

97 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1

98 O0001IeHrEe U cCUCTEMaTU3aIlis 3HAHUI 1




99 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1
100 HroroBast koHTpOIBHAS paboTa 1
101 HToroBast KOHTpOJbHAs paboTa 1
102 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME




11 KJIACC

KosnyecTBO 4yacoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m Tema ypoka KonrTpoabubie  IIpakTuueckue
Bcero u3ydeHusi  oOpa3oBaTeJIbHbIEC
padoThI padoTsbI
pecypchl
| [ToBTOpenue Temol "KoopanHaTel BeKTOpa |
Ha IUIOCKOCTH U B MPOCTpaHCTBE"
) IToBTOpenue temsl "CkanspHoe 1
MPOU3BEJICHNE BEKTOPOB"
3 IToBTOpEeHME TeMbI "Bhruncienue yria )
MEX1y BEKTOpaMHU B IPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHUE TIPSIMOM, |
MPOXOISIIECH Yepe3 ABE TOUKH"
5 YpaBHEHHE NIOCKOCTH, HOpMaJlb, )
YpaBHEHHUE IIJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE NIOCKOCTH, HOpMaJlb, )
ypaBHEHHUE IJIOCKOCTH B OTPE3KaX
7 BekTtopHoe npousBeneHne 1
JInHEeNHbIE HEPAaBEHCTBA, IMHEMHOE
8 ’ 1
MpOrpaMMHUpPOBaHUE
9 JIuHeliHbIe HEpaBEHCTBA, IUHEITHOE |
MpOrpaMMHUpPOBaHUE
10 AHanmuTHYeCKHe METObI pacyéra yria |
MEXy NPSMBIMUA B MHOT'OTpaHHUKAaX
1 AHaJIUTUYECKHE METO/IbI pacuéTa yria )
MEXy IIOCKOCTSIMUA B MHOTOTpaHHUKAX
12 dopmylia pacCTOSIHUSA OT TOUYKHU 10 1




IIJIOCKOCTH B KOOpAWHATaxX

Haxoxnenue paccTostHui OT TOUKHU 710

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTostHUl OT TOUKHU J10
IUIOCKOCTH B MPaBUIILHON MUpaMHJIe

15 KonrponbHas paborta "AHanutuueckas
reomeTpus”

16 CeueHusi MHOTOTPaHHUKOB: CTaHAapTHBIE
MHOT'OTpaHHUKH

17 CedeHuss MHOTOIPAHHUKOB: METOJI CIIEA0B
CeueHust MHOTOTPAHHUKOB: CTaHIAPTHBIE

18 IJIOCKOCTH, TIEPECEUEHUS IPSIMBIX U
IIJIOCKOCTEN

19 [TapannenpHble MpsIMbIE U TUIOCKOCTH:
napajvieIbHbIE CEUCHUS

20 [TapanienpHble MpsIMbIE U TUIOCKOCTH:
pacy€r OTHOIIEHUM
[TapannensHble NpsSIMBbIE U TIJIOCKOCTH:

21 YIJIBI MEXKAY CKPELIUBAIOIIUMUCS
PSIMBIMU
[lepnieHIuKynsipHbIE MIPSIMBIE U

2 IJIOCKOCTH: CTaHJIapPTHBIE Maphl
MePHEeHUKYISIPHBIX TIOCKOCTEN U
MPSIMBIX, CHMMETPUHA MHOTOTPaHHUKOB
[lepnieHIuKyNsipHbIE MIPSIMBIE U

23 TJIOCKOCTH: TEOpPEMA O TPeX
MepHeHIuKYIsIpax

24 [TepienauKyIsipHBIE IPSIMBIE U




IIJIOCKOCTHU: BBIYUCJIICHHUA OJIMH B
MHOTI'OrpaHHUKax

25

[ToBTOpEHuME: TOIAaAN
MHOTOYTOJIEHUKOB, (DOPMYJIIBI TSI
Iomaaen, cCooopaxeHust moao0us

26

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJIEHUKOB, (DOPMYJTBI JIJIst
Ioaaen, CoOoopakxeHust moa00us

27

[ToBTOpEHME: TIIOIIAAN
MHOTOYTOJILHUKOB, (POPMYJIBI IS
TJI0Ia e, COOOpaKeHUsI TIOTO0MS

28

[Inomanu ce4eHnii MHOTOIPaHHUKOB:
IUIOLIAIA TOBEPXHOCTEN, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MOJ00Us

29

[Inomanu ce4eHnii MHOTOI'PaHHUKOB:
IIOLIaIA TOBEPXHOCTEN, pa3pe3aHus Ha
9acTH, COOOpaKEeHUsI TOA00MS

30

Kontponbras padota "[loBTopenue:
MHOTOTPaHHUKH, CEUYEHUS
MHOTOTPaHHUKOB"

31

O65BEM Tena. O6beM NMPSIMOYTOILHOTO
napauiesienurnesa

32

3anaun 00 yABOCHHUH Ky0a, O KBaJpaType
Ky0a; 0 TPUCEKITUH yriia

33

CrepeoMeTpHUecKHe 3a/1aull, CBI3aHHbIE C
00BEMOM MPSIMOYTOJILHOTO
napaJuiesnenunena

34

[IpuknagHbie 3a1a4n, CBSI3aHHBIE C




BBIYHCIICHHEM 00bEMa IIPSIMOYTOJIBHOTO

napajuiefenumneaa

35 O0BEM npsMOit TPU3MBI

16 CrepeoMeTpHuyecKre 3aJa4l, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IPSIMOMN PU3MBI

37 [Ipukiaguelie 3aa4u, CBI3aHHbBIE C
00BEMOM TMPSIMOM TPU3MBI
Boruncnenue 00bEMOB TeN ¢ TOMOIIIBIO

38 ornpenenéHHoro uHTerpana. O0bsEM
HAaKJIOHHOH IPU3MBbI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

39 onpenenéHHoro uaTerpaia. OobéM
MU PaMHU/IbI

40 ®opmyna 00béMa mupamuiel. OTHOILIEHHE
00BEMOB MUPaMU/I C OOIITUM yTIIOM

41 dopmyna o0béMa mupamuiel. OTHOIIEHHE
00BEMOB MUPAMHUJ C OOIIHM yTIIOM

4 CrepeoMeTpHUyecKre 3aJJa4l, CBS3aHHBIE C
00BEMaMK HAKJIIOHHOW MTPU3MBI

43 CrepeomeTpuuecKkue 3aJa4u, CBsI3aHHbIE C
00BbEMaMH MHUPAMHUIBI
[Tpuxnanueie 3ana4uu mo Teme "OObEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHOM
MIPU3MBI

45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 00BEMOM TUPAMHUIBI

46 [Ipumenenne 00bEMOB. Beruncnenue

pacCToAHUA A0 IMIIOCKOCTU




KonTponbras padota "O0bEM

47 MHOTOrpaHHUKa"
Hunuuapuyeckasi MOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Humuaap. [pssmoit KpyroBoil UIUHIP.
[Tnouianp MOBEPXHOCTH UIMH]IPA

50 Konnyeckas noBepXxHOCTh, 00pazyroliue
KOHUYECKOW MmoBepXHOCTH. KoHyc

51 CeueHue KOHYyca IIOCKOCTBIO,
napajuieIbHOMN TIOCKOCTH OCHOBaHUS

5 VYceu€nnsiii konyc. M3o0paxeHune
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MTOBEPXHOCTH U
MOJTHOM MTOBEPXHOCTH KOHYCA

54 [Tnomaas 60KOBOM TOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKkue 3ajauu Ha

55 JIOKa3aTeJIbCTBO 1 BEIYHCIICHHE,
MMOCTPOCHUEM CEUEHUN HUITUHAPA, KOHYCa
CrepeoMeTpuuecKkue 3ajauu Ha

56 JIOKa3aTeJIbCTBO 1 BEIYHCIICHHE,
MMOCTPOCHHUEM CEUEHUN UIMHIpPA, KOHYyCa

57 [Ipuknagnelie 3aa4u, CBI3aHHbBIE C
UUAITUHIPOM

58 [Ipuknannelie 3a1a4m, CBSI3aHHBIE C
UUAITUHIPOM

59 Cdepa u map




60

[epecedenue cdepsl u mapa ¢
iockocThio. Kacanue mapa u cepbl
TUTOCKOCTRIO. By u m300pakenue mapa

61

[lepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. By u n3o0paxenue mapa

62

VYpasuenue chepsl. [Lnomans chepst u e
yacTeu

63

CummeTtpust cdepsl U mapa

64

CrepeomeTpuueckue 3aa4u Ha
J0Ka3aTCjIbCTBO U BHIYHUCIICHUC,
CBsI3aHHBIE cO chepoit U mapom,
MOCTPOSHHEM UX CEUCHHI TIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYHMCIICHUE,
CBsI3aHHBIE cO chepoit U mapom,
IIOCTPOCHUEM UX CEYEHUH ITUIOCKOCTBIO

66

[MpuksaaHbIe 3a7a49u, CBSI3aHHBIE CO
cdepoit u mapom

67

[ToBTOpEHME: OKPY)KHOCTH HA IJIOCKOCTH,
BBIYHCJICHHS B OKPY>KHOCTH, CTaHAapTHBIC
nmoxoous

68

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpallICHUS U
MHOTI'OIr'paHHUKOB

69

3anaun o teme "Tena U MOBEPXHOCTH
BpaieHus"

70

3agaum o Teme ""Tena u MOBEpXHOCTH
BpaiieHus"




71

KonrponsHas padora "Tena u
MOBEPXHOCTH BpamieHus"

72

O6béM mumuHapa. Teopema 006 00bEMe
npsAMOro nuJInHApa

73

Brranciienne 00bEMOB TeIT C TOMOIIIBIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

74

ITmomany OOKOBOI U ITOJTHON
MTOBEPXHOCTH KOHYCa
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CrepeomeTpruecKue 3aJja4u, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIWIIHHIIPA,
KOHYyCa
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[Tpuknagueie 3agaun mo Teme "OO0bEMBI U
IJIOIA M TOBEpXHOCTEN Ten"

77

OO0BéM 11apa ¥ MmapoBOTO CEKTOpa.
Teopema 06 o6vEMe mapa. [Tmomane
chepsl. CTepeoMeTpUIECKUe 3aa4H,
CBSI3aHHBIE C BBIYMCIIEHHEM 00BEMOB
Iapa, mapoBOTro CETMEHTA U IapOBOTO
CeKTopa
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[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 0OBEMOM TI1apa 1
wionaapio cgepbl. COOTHOIICHUS MEXKIY
IUIOMIA/ISIMH TTOBEPXHOCTEH U 00BEMaMH
MOTO0HBIX TET
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[TogoOHEbIE TeNa B IPOCTPAHCTBE.
N3menenne o6bEéMa rpu mo100muu.
CrepeoMeTpHUYECKHE 3a]1a9H, CBA3AHHBIC C




BbBIYUCIICHUEM OG’béMOB TCI U HJIOH.I&I[Gﬁ
MOBEPXHOCTEH
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KonrtponsHast padora "[1nomanu
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX Ten"
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JIBrxenus npoctpancTBa. OTOOpakeHUsI.
JIBrokeHus u paBeHCTBO (uryp. O6rme
CBOICTBA IBW)KECHUH
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Buabl niBukeHnil: napamienbHbIiI
MepPEHOC, IEHTPpaIbHas CHMMETPHS,
3epKabHasi CHMMETPHSI, TOBOPOT BOKPYT
MpAMOi1

83

[TpeobpazoBanus mompoodwus. [Ipsmast u
chepa Diinepa

84

['eomeTpuyeckue 3a1aun Ha TPUMEHEHUE
JIBIKCHUS
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Kontponbras padota "BekTopsl B
npoctpaHcTae"
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Oo6o6mtaromee nosropenue 11 nmoHsTHit u
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aI1sl 3HAHUI:
"[TapayienbHOCTh MPSMBIX M TIIIOCKOCTEH
B MpoCTpaHcTBe"
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Oo6o6mutaromiee nosropenue 11 nmoHsTHH 1
MeTOJ10B Kypca reomerpun 1011
KJIACCOB, CUCTeMAaTHU3aI1sl 3HAHUI:
"BekTopsl B mpocTpaHcTBe"
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Oo6o6mtaromee nosropenue 11 nmoHsTHi 1
MeTOJI0B Kypca reometpun 10-11




KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI
"BekTopsl B mpocTpaHcTBe"
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O6o06maromiee nosropenue 11 moHsTHit 1
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMAaTH3allNs 3HAHM:
"O6beM MHOTOTrpaHHUKa"
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O6o6maromee moTopenue 11 moHsTHii 1
MeTOJI0B Kypca reomerpun 10-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUIH
"O6beM MHOTOTrpaHHUKa"
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O6o6maromee moBTopenue 11 moHsTHiA 1
MeTOJ1I0B Kypca reomerpun 1011
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI
"ITnomaau MOBEPXHOCTH U O0BEMBI
KpyIJibIX Ten"
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O6o6maromee moTopenue 11 moHsTHiA 1
MeTOJI0B Kypca reometpun 1011
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUIH
"ITnomaau MOBEPXHOCTH U O0BEMBI
KpyIJibIX Ten"
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HroroBast koHTpOIBHAS paboTa
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HToroBast KOHTpOJIbHAs paboTa
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[ToBTOpeHmE, 0600IIEHNE 1
cucTeMaTHu3alus 3HaHui

96

Hcropus pa3BUTHS CTEPEOMETPHUM KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN
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Hcropust pa3BUTHSL CTEPEOMETPUH KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN
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Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX HH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojIb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
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Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN
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Hcropust pa3BUTHSA CTEPEOMETPUH KaK
HayKU U €€ pojIb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH
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Hcropust pa3sBUTHSA CTEPEOMETPUH KaK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH
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