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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 MHAMBUIYAIBHBIX CIIOCOOHOCTEW OOyyaroumxcs 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 B3aMMOCBS3H FT€OMETPUU C OKPYKAIOLIUM MHPOM;

(opMHUpOBaHME TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUIYpax Kak o
BAKHEMIIMX MAaTEMaTUYECKUX MOJEIAX, MO3BOJSIOUIMX OIKCHIBATH M U3Yy4aTb
pa3HbIE SBJICHUS OKPYKAOLIEr0 MUPA, 3HAHUE MTOHATUIHOTO aImapara mno 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, MO3HABATEILHON aKTUBHOCTH, UCCIIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHUS, UHTEPECA K U3YUEHUIO T€OMETPUU;

dbopmupoBanre (PYHKITMOHATILHONW TPAaMOTHOCTH, PEJICBAHTHOW TEOMETPHH:
YMEHUSI PAClo3HABATh TMPOSBICHUS TEOMETPUUYECKUX TMOHSATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBbIX KU3HEHHBIX CUTYyalUsX 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 «['eomerpus» 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
MOHATUSMIY», PEICBAHTHBIMU TEOMETPHHM Ha YriayOJaEHHOM YpPOBHE OOydYeHHUS 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 pe3ysibTaraM ocBoeHHS DenepasbHON paboueii
IpPOrpamMMbl, pacHpeleNEHHbIM MO TojaM OOy4YeHHs, CTPYKTYpUPOBAHO TaKUM
00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MMPUHIUITHAIBLHBIM BOIIPOCAM 00yYaroluecs
oOpamayiuich ~ HEOJHOKpPATHO. ITO  TMO3BOJSET OpPraHMW30BaTh  OBJAJICHUE
F€OMETPUYECKUMU MOHATUSIMU U HABBIKAMU MOCJIEIOBATENBHO U TOCTYNATENBHO, 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 TEOMETPUHU 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 M3YyYEHUS 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 gaca (3 gyaca 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, TAPAJUIEIbHOCTD NPAMON
U 1ockocTH. [lapamienbHO€ W LEHTpPaNbHOE MPOEKTUPOBAHUE, N300paKEHUE
¢uryp. OcCHOBHbIE CBOWCTBa MapajlIeNbHOTO MPOEKTUpOBaHuUsA. I300pakeHue
buryp B mapayuieqbHON MPOEKUUHU. YTl C COHANPABIEHHBIMH CTOPOHAMH, yTOJI
MEXIy NPSAMBIMH B IPOCTpaHCTBE. [lapaiienbHOCTh IIIOCKOCTEN: NapajljiebHbIC
IIJIOCKOCTH, CBOWCTBA IapajijIeIbHbIX IJIOCKOCTEHN. IIpocrenmue
IPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTH: TETpaj’ap, NapajuleNenunen,
MMOCTPOCHUE CEYCHUM.

[lepnesaAMKYIJISIPHOCTD NPSIMOU U IJIOCKOCTH: MEPIIEHIUKYJISIPHBIEC MIPSIMBIE 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 INPSMOUW M INIOCKOCTBIO, IBYTPAaHHBIN
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 MHOrOrpaHHMKOB, pa3BEpPTKa MHororpaHHuka. Ilpusma: n-yronpHas
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. Ilupammpa: n-yroiapHas mDUpaMuna,
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. IlpeacraBmeHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadJp,
JNOACKAdIP U UKOCADIP.

Bbrunucinenue 35€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHaju, YIJIbl.
[Tnomaar OOKOBOM MOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MPSMON IPU3MBI,
IUIOMIA/b OCHOBaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH 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
napajuleJIenunea, CUMMETPHUS IPABWIBHBIX NPU3M, CHUMMETPHs IPAaBUIIBHOU
IAPAMHUJIBI.

BeKTopbI H KOOPAMHATHI B IPOCTPAHCTBE

[ToHsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHbIE, COHANPABJICHHBIE U  IMPOTUBOIIOIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. [[€UCTBUSA 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 KOMIUIAaHAPHOCTH 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. CKalasipHOE 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
chepbl M TJIOCKOCTH, KacaTelibHas INIOCKOCTh K cdepe. M3o0paxkeHue Tei
BpalleHusi Ha iockocT. Pa3BépTka muimHapa u konyca. Cummetpust chepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
IPsIMOYTOJILHOTO Tapajuienenunena M ciaeactBuss u3z He€. OO0bEM mpsMoil u
HAKJIOHHOW MpU3MBbI, [MWIMHpA, TUpamMuabl U kKoHyca. O0OBEM 1apa u mapoBOro
CerMeHTa.

KomOunauuu Ten BpaimieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BhucaHHas B
WIMHIpP, ONHCaHHAas okojio uwinHapa. Ilepeceuenue cdepsl u 1mapa c
miockocThio. Kacanue miapa u cdepbl miockocTbio. [loHSTHE MHOrorpaHHUKA,



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

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

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHUS: CEYEHUS HWIMHAPA
(mapayiuielbHO M NEPHEHAMKYJISAPHO OCH), CEYEHHUsl KOHyca (mapasuielibHbIe
OCHOBAHMIO U MPOXOJSIINE Yepe3 BEPUIMHY), CEUEHHUS 1Iapa, METOJIbI MOCTPOEHHUS
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. KoopauHatel BekTopa. Pasinoxkenue BekTopa
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: TMapauleNbHBIM 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 (PYHKIIMOHUPOBAHHUSA DPA3JIUYHBIX CTPYKTYp, SIBJICHHH,
NpoIeAYp TPaKIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJBbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMY ¥ HA3HAYCHUEM;

2) maTpuoTHYeCKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKOW HICHTHYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKHU, EHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSAM POCCUUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON IIKOJIBI,
UCIIOJb30BaHUE DJTHUX 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) acTeTH4YecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a7a4, PEUICHUH, pacCy AEHUI, BOCOPUUMYHUBOCTD
K MaT€MAaTHYECKUM acleKTaM Pa3jJu4HbIX 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, peryisipHasi pu3nyeckasi akTUBHOCThH), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATHUAX 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 BHIOOD
Oynymeit mnpodeccur u peald30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4ecKoMy  OOpa3oBaHHUIO U



caM000Opa30BaHUIO HA TMPOTHKCHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYACTHIO B PEIICHUHU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOM  KyJIbTYphl, TNOHUMAHUE BIMSHUS
COIMAJIbHO-?)KOHOMUYECKUX IMPOILIECCOB Ha COCTOSIHHE MPUPOAHOW M COIMAIbHOU
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa IKOJIOTHICCKUX TTPOOIeM, OpUEHTAITNS
HAa TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM [JI pemieHus 3amad B o00yactu
OKpY>Kalollled Cpe/bl, MIAHUPOBAHUE IOCTYNKOB M OLEHKHM HUX BO3MOXHBIX
MOCJIEJICTBUM JIJIs1 OKPYKAIOILIEH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMUPOBAHHOCTh 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
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IO3HAHUSI MUDA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIbHO U B TpYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

Bba3oBble JJornueckue A1eiicTBUA:

BBISIBJISITH M XapPaKTEPU30BaTh CYILICCTBCHHBIE MPHU3HAKH MATEMATHYECKUX
O00OBEKTOB, TOHSATHUH, OTHOIICHWA MEXIy TMOHATHSIMHU, (POPMYIHPOBATH
OTIPE/ICJICHUS] TIOHATUM, yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(UKAILINH,
OCHOBaHMUSI /111 000OIIIEHUS U CPAaBHEHUS, KPUTEPUHU MPOBOJUMOI0 aHAJIN3A;

BOCIIPUHUMATh,  (opMymupoBaTh U  TPEOOpPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHbBIE U OTPUIIATEIbHbIE, EAMHUYHBIE, YACTHBIEC U OOIIHE, YCIOBHBIE;

BBISIBJISITH MATEMAaTUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPXKICHUSIX, IpeAsiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y 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 CYKACHHUS U BHIBOJIBI;

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

Bba3oBnle ucciiegoBarejbLCcKue 1eHCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNH WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh  BOMPOCH,,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMIMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

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

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

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

Pa6ora ¢ unpopmanmeii:

BBISIBIIAATh eUIUTH WHPOPMAIMY, TaHHBIX, HEOOXOIUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 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 Pa3sNUYHBIX (opMmax,
WLTIOCTPUPOBATH TpapuvecK;

OLICHUBATH HaAEKHOCTD uHpopMaIuu o CaMOCTOSITEJIbHO
c(OpMYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE IeHCTBUS

OOmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXACHUS B COOTBETCTBHUH C YCIOBUIMH U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BbIpakaTh CBOIO TOYKY 3pPEHUS 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,
npoOsiemMbl, pelaeMol 3aJaud, BbBICKA3bIBATh WJICH, 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, UCCIICIOBAHMS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Y4€TOM 3ajad
MPE3EHTAllMU U OCOOEHHOCTEH ayIUTOPHUHU.

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe NeiCcTBUSA
Camoopranusanus:



COCTaBIIAITh IJIAH, aJITOPUTM PELIECHUS 33/Ja4H, BHIOMPATh CIOCO0 pELIeHUs C
y4€TOM HMMEIOIIUXCS 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 OOCTOSITENLCTB, TAHHBIX,
HallICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

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

CoBMecTHasi 1eATEIbHOCTD:

NOHMMATh U MCIOJb30BAaTh 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
pelIeHNH 3a]1a4 U MPOBEICHINHN MAaTeMAaTUYECKUX PacCyXICHUM;

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

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

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

e CBOOOJHO ONEPHPOBATH MOHATUSIMH, CBI3aHHBIMU C MHOTOTPAHHUKAMU;



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

e KIAaCCHU(PUIMPOBATL  MHOTOTPDAHHUKH,  BBIOMpAas  OCHOBaHHUS  JUIS
KJ1accuuKaIuu,

e CBOOOAHO ONEpUPOBATh TIOHATHUSAMHU, CBS3aHHBIMH C  CEUCHHEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;

e BBHITIOJHSATH napayiebHOE, LEHTPAJIbHOE u OpPTOTOHAIBFHOE
NPOEKTUpOBaHUE (GUTYpP Ha IJIOCKOCTh, BBIMIOJIHATH H300pakeHus QUryp
Ha TUIOCKOCTH;

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

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

e CBOOOJHO ONEPHUPOBATH MOHATUSIMH: CAMMETPHUSI 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 JOKA3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHUU U
HaX0XJICHWE TCOMETPHUYECKUX BEIMYUH, TPUMEHSS W3BECTHBIE METOIBI
IIPH PEIICHNH MaTEeMaTHYECKHUX 3a/a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSA
CJIOKHOCTH;

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

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

e TPHMCHATH TOJYYCHHBIC 3HAHWS HA TPAKTHKE: CpPaBHHUBATh W
aHAJIM3UPOBATh pEaJbHBIC CUTYAIlUH, TPUMEHSATh W3YYCHHBIC TOHATHS B
nporecce TMOWCKAa PEeHIeHWs] MaTeMaTH4ecku  chopMyIrMpoBaHHON
npo0JieMbl, MOJETUPOBATh PEANbHBIE CHUTyallMH Ha SI3bIKE TEOMETPHH,
UCCIIEIOBATh MOCTPOCHHBIE MOJEIU C MCIOJB30BAHUEM T€OMETPUUYECKUX
MOHATUH W TEOopeM, 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 kony 11 kiacca o0yyarouiuiicss HAy4uTCs:



CBOOOJHO OINEPUPOBATh MOHATUSMHU, CBSI3aHHBIMH C IMJIMHIAPUYECKOM,
KOHMYECKOH U CepruecKoil TMOBEPXHOCTSIMHU, OOBICHITH CIIOCOOBI
MOJTyYEHUS;

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

pacrmo3HaBaTh Tela BpamieHus (UUIUHAP, KOHyC, cdepa u Mmap) H
OOBSACHATH CIIOCOOBI MOTYYESHHS TEJ BPALLCHUS;

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

CBOOOJHO ONEpPUPOBATH MOHATHUAMM, CBA3AHHBIMU C KOMOWHALUAMHU TE
BpallleHHuss 1 MHOTOTPAaHHWKOB: MHOTOTpPaHHHK, BIHCAHHBIN B cdepy u
ONHMCaHHBIN 0KOJIO cepsl, chepa, BIHCcaHHAS B MHOTOTPAHHUK WJIH TEJIO
BpalllCHUS;

BBIUKCIISATH COOTHOLICHHS 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, TMPEACTaBICHHYIO 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/1a4M HAa BBIUYMCIICHHUE YIII0B MEXIY MPSIMBIMH
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 IMINHIPA
(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 CEKYIIIEeH MI0CKOCTH;



JIOKa3bIBATh FT€OMETPUUYECKHUE YTBEPKACHUS;

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

pemiaTh 3aJa4d Ha JIOKa3aTeJIbCTBO MAaTEMAaTUYECKUX OTHOIICHWM 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, pemaTh MNpPAKTUYECKUE 3a7aud, CBSI3aHHBIE C
HAXO0XKJEHUEM 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 pacnonoxeHue npsmbIX B 6 1
MIPOCTPAHCTBE
3 [TapayienbHOCTB IPSIMBIX U IIOCKOCTEN B 2
IIPOCTPAHCTBE
4 HepHeHILI/IIEyJ'IﬂpHOCTI) MPSIMBIX U 75
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYTIIIBI ¥ pacCTOSHUS 16 1
MHoOrorpaHHuKu 7 1
BexkTtopsl 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 MOBEPXHOCTH U OOBEMBI 9 1
KPYTJBIX TET
6 JBrxeHus 5 1
. [ToBTOpeHwUE, 0606LueHPUIe " 17 )
CUCTEeMaTHU3allusl 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTtposabHbie
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

OcHOBHBIE TIpaBWIIa U300PAKEHHS HA
PUCYHKC IIJIOCKOCTH, MAPAJUICIIBHBIX NPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsATHS CTEpeOMETpHUH: TOUKa, TIpsMas,
TUIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBHjIa U300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, MAapaJlJICIIbHBIX MIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsATHS: IepeceKaroIuecs MIOCKOCTH,
MIEpeCceKaIOINecs psiMasi v IIOCKOCT;
MOJTYITPOCTPAHCTBO

[ToHsTHS: TIepeceKarouecs MIOCKOCTH,
MIepeCceKaroINecs MpsiMasi v IIOCKOCT;
MOJTYITPOCTPAHCTBO

MHororpaHHuKH, H300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHUKH, U300paKeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX (QUTYP,
HECYIIECTBYIOIMNUX O0BEKTOB

AKCHOMBI CTEPEOMETPUH U TIEPBHIE




CIICACTBHUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBHS U3 HUX

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

10

N3o0paxenune ceueHnii mupaMuibl, Kyoa u
MIPU3MBI, KOTOpBIE TPOXOIAT Uyepe3 ux peodpa.
N306paxeHue nepeceueHus MoIyueHHbIX
IJIOCKOCTEH. PackpammBanie mOCTPOCHHBIX
CeueHHUi pa3HbIMU [[BETaMU

11

N3o0paxenune ceueHnii mupaMubl, Kyoa u
MIPU3MBI, KOTOpBIE TPOXOIAT yepe3 ux peodpa.
N306paxeHue nepeceveHns MoJTyueHHbIX
IJIOCKOCTEH. PackpammBanie mOCTPOSHHBIX
CeueHHUi pa3HbIMU [[BETaMU

12

N3o0paxkenune ceueHnii mupaMuibl, Kyoa u
MIPU3MBI, KOTOpBIE TPOXOAT yepe3 ux peodpa.
N306paxeHne nepeceueHus MoIyueHHbIX
IJIOCKOCTEH. PackpammBanie mOCTPOCHHBIX
ceueHuu Pa3HbBIMH IBETAMU

13

N3o0paxenune ceueHnii mupaMuibl, Kyoa u
MIPU3MBI, KOTOpBIE TPOXOAT yepe3 ux péodpa.
N306paxeHue nepecevyeHns MoIyueHHbIX
IJIOCKOCTEH. PackpammBanie mOCTPOSHHBIX
ceueHuu Pa3HbBIMH IBETAMU

14

Merton cnenoB 1uisl TOCTPOCHUS CEUECHHI




15

Meroa cneqoB Asisi MOCTPOSHHUS CEUYEHUH.
CaolicTBa nepeceyeHnid MPSMbIX U
IIJIOCKOCTEN

16

Mertoza cieoB /Uil HOCTPOSHUS CEUEHUH.
CBolicTBa niepece4eHn MpsSIMbIX U
IIJIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX ‘-IGpTG)KGfI U 3aI1MCh 111aroB
IIOCTPOCHHUS

18

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX qepTencel‘/’I M 3aI1MCh 111aroB
IIOCTPOCHHUS

19

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YepTeXKel U 3aruch 11aroB
IIOCTPOEHHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Co3naHue
BBIHOCHBIX YepTeXKel U 3aruch 11aroB
IIOCTPOEHHUS

21

[ToBTOpenue manumerpun: Teopema o
MIPOIMOPLHOHANBHBIX oTpe3kax. [lomobue
TPEYrOJIbHUKOB

22

[ToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B cEUECHHIX Ha
BBIHOCHBIX 4yepTexax. Mcropus pazButus
IUTAHUMETPUH U CTEPEOMETPUN




23

KonTpomnpHas padora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmMbIX B
npoctpancTBe. CKpenMBaomuecs npsmoie.
[Tpu3HAKH CKPEIIMBAIOIIUXCS MPSIMBIX.
[TapannensHblie TpsSMbIE B IPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBaHUHU U
€AMHCTBEHHOCTH IIPSIMOM IMapajuIeIbHON
JAHHOM IPSIMOM, MTPOXOAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEXKAIIEH HAa JaHHOU
npsMoi. JlemMma o nepecedeHuun
MapAJUIEIBHBIX IPSAMBIX IIJIOCKOCTBIO

26

[TapamiensHOCTB TpeX MpsMBIX. Teopema o
TpE€X mapajuIeNIbHBIX NpAMBIX. Teopema o
CKPELIUBAIOIINXCA NPSMBIX

27

[TapannensHoe poekTrpoBaHue. OCHOBHBIE
CBOICTBA NapaUIEIBHOTO IPOEKTUPOBAHMSL.
N3o0pakenue pa3sHbIX Guryp B
NapajuIeIbHOMN IIPOEKIIUU

28

[lenTpanbHas npoekus. Yroiu ¢
COHAIIPaBJICHHBIMHU CTOPOHAMH. YTOJ MEXIY
NpsMbIMHA

29

3amauM Ha JOKa3aTeIbCTBO U MCCIEI0BaHNE,
CBSI3aHHBIE C PACIIOJIOKEHUEM TPSMBIX B
MPOCTPAHCTBE

30

[TonsATHA: MapauIeIbHOCTD MIPSAMON U
IIJIOCKOCTH B IIpocTpaHcTie. [Ipu3Hax
MapaJUIEIbHOCTH MPSIMOU U TUIOCKOCTH.
CaolicTBa mapajuieIbHOCTH IPSIMOU U




IIJIOCKOCTH

31

I'eomeTpuueckue 3a/1auy Ha BBIYUCIICHUE U
J0Ka3aTeNbCTBO, CBA3AHHBIE C
[apaJUIEIbHOCTBIO MPSMBIX U TUIOCKOCTEN B
IIPOCTPAHCTBE

32

ITocTpoeHne cedeHns, MPOXOIALIETO YePE3
JaHHYIO MIPSIMYIO Ha YEPTEXKE U
MapajuIeIbHOTO APYrou npsMoi. Pacuér
OTHOLIEHUH

33

[TapannenpHas mpoeKUys, IPUMEHEHUE s
MMOCTPOCHHUSI CEUeHU Ky0a u
napaenenunena. CBoiicTBa
napajjiejcnmicaa U Npru3mMabl

34

[TapannensHble mockocTH. [Ipu3Haku
MapajuIebHOCTH JBYX TIOCKOCTEH

35

Teopema o0 nmapauieIbHOCTH U
CAMHCTBCHHOCTH IIJIOCKOCTH, HpOXOI[HIJ.IGfI
yepes TOUKY, He MPUHAAIEKAIIYIO TaHHOM
IJIOCKOCTH U CIIEICTBUS U3 HEE

36

CaolicTBa napamienbHbIX MIIOCKOCTEN: O
[apaJuIeIbHOCTH MPSIMBIX MIEPECEUEHUs IPU
[IEPECEUEHUH JIBYX MapaljIesIbHbIX
IJIOCKOCTEH TpeThen

37

CBoiicTBa mapaienbHbIX MJIOCKOCTEN: 00
OTpEC3Kax MapaJlJICIbHBIX IMMPAMBIX,
3aKITIOYEHHBIX MCKAY NapalJICIIbHBIMA
TUIOCKOCTSIMH; O TIEPECCUSHHUH TPSIMOIi ¢
ABYMSI TTapaJIeTbHBIMH TIOCKOCTSIMH




IToBTropenue: Teopema [Tugaropa Ha

38
IIJIOCKOCTH

39 IToBTOpEHME: TPUTOHOMETPHUS
MIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

40 CgoiicTBa Ky0a U IPSIMOYTOJILHOTO
napajienenunena

41 Brruucnienue JuiMH OTpE3KOB B KyOe U
MPSIMOYTOJIBHOM TapajuieeuIe e
IlepneHUKYIAPHOCTD NPSMOM U IIIIOCKOCTH.

42 [Ipu3Hak neprneHauKyJIIPHOCTH IPSIMOU U
IJIOCKOCTH
[TeprieHAMKYASAPHOCTH MPSIMOM U TIJIOCKOCTH.

43 [Ipu3Hak neprneHIuKyJISIPHOCTH IPSMOU U
IJIOCKOCTH
Teopema 0 CylIeCTBOBaHUHU U

44 €IMHCTBEHHOCTH MPSIMOM, TPOXOAIIEH
4yepe3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYISIPHON K INIOCKOCTH

45 [InockocTH U NepNEHANKYISIPHBIE UM
MPSIMBIE B MHOTOI'PAHHUKAX

46 [InockocTH ¥ NepNEeHANKYISIPHbIE UM
MPsIMbIE B MHOTOTPaHHHUKAX

47 [Tepnienaukynsip u HakinoHHas. [loctpoenue
MEPIEHAUKYISIPA U3 TOUKH Ha MPSAMYIO

43 Ilepnennukynsap u HaknoHHas. [loctpoenue
MEPIEHAUKYISIPA U3 TOUYKHU Ha MPSIMYIO

49 Teopema o TpEx nepneHaUKYIsIpax (mpsmas

u oOpaTHast)




Teopema o Tpéx nepneHANKyIspax (mpsmas

50 u oOpartHas)

51 YTroi Mexay CKpeIUBAOIUMUCS PSIMBIMU

5 [Touck neprneHauKyIIPHBIX MPSIMBIX C
MTOMOIIBIO MEPIIEHIUKYISIPHBIX TUIOCKOCTEH

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyoa, MpU3MBI,

54 MPaBWILHON MUPAMHJIBI C IOMOIIBIO
OPTOTrOHAJILHOM IPOEKIIUU
[TocTpoenue ceuenuii kyoa, MpU3MBI,

55 MPaBWILHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAJILHOM MPOEKINU
CuMMeTpHsl B IPOCTPAHCTBE OTHOCUTEIBHO

56 mwiockocty. [Inmockoctr cummerpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak neprneHAuKyJISPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUHI

58 [IpaBuibHBIE MHOTOTPAaHHUKH. Pacuér
paccTosiHUM OT TOUKH JI0 TIIOCKOCTH

59 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
paccTosiHUM OT TOYKH JI0 TIIOCKOCTH
CriocoObl OIYCTUTD MEPIICHAUKYIISAPHI:

60 CUMMETpPHUS, CABUT TOYKH 110 MapAIICIIbHON
IpsIMOI

61 CaBur no HenapauieIbHON IpsMOH,
W3MEHEHUE PACCTOSHUI

6 Kontponbnas padota "B3zanmuoe

pacrojoKeHue MPSMbIX U TIIOCKOCTEH B




npocrpaHcTae”

63

[ToBTOpEHME: Yroa MeXAy NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

[ToBTOpEHME: YyTOI MEKTY
CKPEIIMBAIOIIMMUCS IPSIMBIMU B
MPOCTPAHCTBE

65

FGOMeTpI/I‘IeCKI/IG MCTOJBI BEIYUCIICHUSA yIJia
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

66

JIByrpanHbIil yroa. CBOMCTBO JIMHEHHBIX
YIJIOB JBYTPAHHOIO yria

67

[Tepnienaukynsipubie maockocTu. CBOMCTBA
B3aUMHO IIEPIEHANKYJIPHBIX INIOCKOCTEN

68

[Ipu3Hak neprneHIUKYISIPHOCTH TIIOCKOCTEN;
TeopeMa O MPsIMON MepeceyeH sl IByX
IJIOCKOCTEM NEPNEHIUKYIISIPHBIX TPEThEU
MJI0CKOCTH

69

[IpssMoyTOBHBIN Mapajuienenunen; Kyo;
U3MEpEHUs, CBOMCTBA IPAMOYTOJIEHOTO
napajuiesienuneaa

70

Teopema o auaroHaau IpsIMOYIrOJIBHOIO
napajuleJIenUIe a U CIEICTBUE U3 HEE

71

CrepeoMeTpuuecKre U NpUKIIaTHbIE 3aa4H,
CBSI3aHHBIE CO B3aUMHBIM PACIIOJI0KEHUEM
MPSIMBIX ¥ ITIOCKOCTH

72

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napajuieNibHbIe MJIOCKOCTH B CTaHIaPTHBIX




MHOT'OrpaHHUKax

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPCHIMBAIOIHUXCA NPSAMBIX, PACCTOAHUC

73 MEXy CKPEIIUBAIOIIUMUCS MPSIMBIMU B
MPOCTBIX CUTYaLUSIX

74 PaccrosiHne OT TOUKH 10 TNIOCKOCTH,
paccTostHuE OT MPSIMOM J0 MIIOCKOCTH
Brrunciienue paccToSHUI MEXITY

75 CKPEIIMBAIOIIMMUCS TPSIMBIMHU C TOMOIIBIO
MEePIEHIUKYISIPHON IIJIOCKOCTH
TpéxrpaHHblil yroj, HEpaBeHCTBA AJIs

76 TpexrpaHHbIX yrioB. Teopema Iudaropa,
TEOpPEMBbI KOCUHYCOB U CHHYCOB JJIs
TPEXTPAHHOIO yTIIa

77 DneMeHTHI ChepruIecKoil reoMeTpuu:
reo0JIe3N4eCcKue JIMHUU Ha 3eMIie

78 Kontponbnas padota "Y1l u pacctossus"

79 CucremaTtu3zanus 3HaHui "MHOrorpaHHUK U
€ro AJIeMeHTHI"

20 [Tupamupa. Bunsl nupamuy. [lpaBunbnas
nupamMuaa

21 [Tpusma. [Ipsimasi u HaKJTOHHASI TPU3MBI.
[IpaBuibHas npuszma

22 [IpssMolt napaienenunes, NpsMoyroabHbI
napaiesienumnes, Kyo

23 Brinykisie MHOTOrpanHuKkH. Teopema
Ditnepa

84 Brinykisie MHOTOrpanHuKkH. Teopema




Olinepa. IIpaBunbHbIE U TOTYNIpaBUIIbHBIE
MHOTOTpaHHUKHU
85 KonrtponsHast padbora "MHOrorpaHHUKHT" 1
26 [TonsiTre BeKTOpa HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3zHocTh BEeKTOpOB 1
89 [IpaBuno mapasienenumnena 1
90 YMHOKEHUE BEKTOPa Ha YUCIIO 1
91 Paznoxenue BekTopa 1o 6a3nc3uf TpEX 1
BEKTOPOB, HE JIeXKAIHUX B OJHOU MIIOCKOCTH
92 CkansipHO€ NMpOU3BE/ICHUE 1
93 Brruncnenue yria Mex1y BEKTOpaMu B 1
MIPOCTPAHCTBE
94 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
95 [Ipocreiimme 3a1a4u ¢ BEKTOpaMU 1
96 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
97 [Ipocreiimme 3a1a4u ¢ BEKTOpaMU 1
98 O06o01ieHne U cucTeMaTu3alus 3HaHUK 1
99 O0001IeHrEe U CUCTEMAaTU3aIlNs 3HAHUI 1
100 HToroBast KOHTpOJIbHAs paboTa 1
101 HToroBast KOHTpOJIbHAs paboTa 1
102 O0001IeHre U cCUCTEMaTU3aIlis 3HAHUI 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




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 IToBTOpeHue TeMbl "Bbhruncinenue yria )
MEX1y BEKTOpaMHU B IPOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHUE TIPSIMOM, |
MPOXOISIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE NIOCKOCTH, HOpMaJlb, )
YpaBHEHHUE IIJIOCKOCTH B OTPE3Kax
6 YpaBHEHHE NIOCKOCTH, HOpMaJlb, )
ypaBHEHHUE MJIOCKOCTH B OTPE3KaX
7 BektopHoe npousBeneHne 1
JInHEeNHbIE HEPAaBEHCTBA, IMHEMHOE
8 ’ 1
MpOrpaMMHUpPOBaHUE
9 JIuHeliHbIe HEpaBEHCTBA, IUHEITHOE |
MpOrpaMMHUpPOBaHUE
10 AHanmuTHYeCKHe METObI pacyéra yria |
MEXy NMPSMBIMU B MHOT'OTpaHHUKAX
1 AHaJIUTUYECKHE METO/IbI pacuéTa yria )
MEXy IIIOCKOCTSIMA B MHOTOTpaHHUKAX
12 dopmylia pacCTOSIHUSA OT TOUYKHU 10 1




IIJIOCKOCTH B KOOpAWHATaxX

HaxoxaeHnne paccTostHui OT TOYKHU J10

13
IJIOCKOCTH B KyOe

14 HaxoxaeHnne paccTostHui OT TOYKHU 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
MePHEHIUKYISIPHBIX TUIOCKOCTEN U
MPSIMBIX, CAMMETPUA MHOTOTPAaHHUKOB
[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
Ioaaen, CoOoopakxeHust moa00us

26

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

27

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

28

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

29

[Inomanu ce4eHnii MHOTOI'PaHHUKOB:
IUIOLIaIA TOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKEHUSI 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

[Ipuknagueie 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
Brruncnenne 00bEMOB TeN ¢ TOMOIIBIO

38 ornpenenéHHoro uHTerpana. O0bsEM
HAaKJIOHHOH IPU3MBbI
Brruncnenme 00bEMOB Tel ¢ TOMOIIIbIO

39 onpenenéHHoro uaTerpaia. OobéM
MU PaMHU/IbI

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

41 dopmyna 00béMa mupamuisl. OTHOILIEHHE
00BEMOB MUPAMHUJ C OOIIHM yTIIOM

4 CrepeoMeTpHUyecKre 3aJa4l, CBS3aHHBIE C
00BEMaMK HAKJIIOHHOW MTPU3MBI

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

44 Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHOU
MIPU3MBI

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

46 [Ipumenenne 00bEMOB. Brruncnenue

pacCToAHUA A0 IMIIOCKOCTU




KonTponbras padota "O0bEM

47 MHOTOrpaHHUKa"
Hunuuapudeckasi MOBEPXHOCTb,

48 o0pa3yroIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Humuaap. [pssmoit KpyroBoil UITUHIP.
[Tnouianp MOBEPXHOCTH HUJIMH]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 MOBEPXHOCTH 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

[Tepecedenue 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 CEUEHHI TIIOCKOCTHIO

65

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeJIbCTBO U BBIYHMCIICHUE,
CBsI3aHHBIE cO chepoit U mapom,
IIOCTPOCHUEM HUX CEYEHUH ITUIOCKOCTHIO

66

[MpuksaaHbIe 3a7a49u, CBSI3aHHBIE CO
cdepoit u mapom

67

[ToBTOpEHME: OKPY)KHOCTH HA IJIOCKOCTH,
BBIYHCJICHHS B OKPY)KHOCTH, CTaHIapTHBIC
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

Brrunciienne 00EMOB Tell C TOMOIIIBIO
onpenenéHHoro uaTerpaia. OobéM
KOHYycCa

74

ITmomany OOKOBOI U ITOJTHON
MTOBEPXHOCTH KOHYCa

75

CrepeomeTpruecKue 3aJa4u, CBsI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIWIIHHIIPA,
KOHYyCa

76

[Tpuknagueie 3agaun mo Teme "OO0BbEMBI U
IJIOIA M TTOBEpXHOCTEN Ten"

77

OO0BéM 11apa ¥ MmapoBOTO CEKTOpa.
Teopema 06 o6vEMe mapa. [Tmomane
chepsl. CTepeoMeTpUIECKUe 3aa4H,
CBSI3aHHBIE C BBEIYMCIIEHHEM 00BEMOB
Iapa, mapoBOTro CETMEHTA U IapOBOTO
CeKTopa

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBsI3aHHBIE C 0OBEMOM TI1apa 1
wionaapio cgepbl. COOTHOIICHUS MEXKIY
IUIOMIA/ISIMH TTOBEPXHOCTEH U 00BEMaMH
MOOOHBIX TET

79

[TogoOHEbIE TENa B MPOCTPAHCTBE.
N3menenne o6bEéMa rpu mo100muu.
CrepeoMeTpHUYECKHE 3a]1a9H, CBA3AHHBIC C




BbBIYUCIICHUEM OG’béMOB TCI U HJ'IOH_IaI[GI\/'I
MOBEPXHOCTEMN

80

KonrtponsHast padora "[1nomanu
MOBEPXHOCTU M 0OBEMBI KPYTIIBIX Ted"

81

JIBrxenus npoctpancTBa. OTOOpakeHUsI.
JIBrokeHus u paBeHCTBO (uryp. O6rme
CBOICTBA IBW)KECHUH

82

Buael niBukeHnil: napamiebHbII
MepPEeHOC, IEHTpaIbHas CHMMETPHS,
3epKabHasi CHMMETPHSI, TOBOPOT BOKPYT
MpAMOi1

83

[TpeobpazoBanus mompoodwus. [Ipsmast u
chepa Diinepa

84

['eomeTpuyeckue 3a1aun Ha TPUMEHEHUE
JIBIKCHUS

85

Kontponbras padota "BekTopsl B
npoctpaHcTae"

86

Oo6o6mtaromee nosropenue 11 nmoHsTHit u
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aI1sl 3HAHUI:
"[TapayienbHOCTh MPSIMBIX U TIIIOCKOCTEH
B MpoCTpaHcTBe"

87

Oo6o6mutaromiee nosropenue 11 nmoHsTHH 1
MeTOJ10B Kypca reomerpun 1011
KJIACCOB, CUCTeMAaTHU3aI1sl 3HAHUI:
"BekTopsbl B mpocTpaHcTBe"

88

Oo6o6mtaromee nosropenue 11 nmoHsTHi 1
MeTOJI0B Kypca reometpun 10-11




KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI
"BekTopsbl B mpocTpaHcTBe"

&9

O6o06maromiee nosropenue 11 moHsTHit 1
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMAaTH3allNs 3HAHMMN:
"O6beM MHOTOTrpaHHUKa"

90

O6o6maromee moTopenue 11 moHsTHii 1
MeTOJI0B Kypca reomerpun 10-11
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUIH
"O6beM MHOTOTrpaHHUKa"

91

O6o6maromee moBTopenue 11 moHsTHiA 1
MeTOJ1I0B Kypca reomerpun 1011
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUI
"ITnomaau MOBEPXHOCTU U O0BEMBI
KpYyIJibIX TN

92

O6o6maromee moTopenue 11 moHsTHiA 1
MeTOJI0B Kypca reometpun 1011
KJ1aCCOB, CUCTEMaTH3allMs 3HAHUIH
"ITnomaau MOBEPXHOCTU U OOBEMBI
KpyIJibIX TN

93

HroroBast koHTpOBHAS paboTa

94

HToroBast KOHTpOJIbHAs paboTa

95

[ToBTOpeHmE, 0600IIEHNE 1
cucTeMaTHu3alus 3HaHui

96

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN




97

Hcropust pa3BUTHSL CTEPEOMETPUH KaK
HAyKU U €€ POJIb B pA3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

98

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

99

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojIb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

100

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojIb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

101

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HayKU U €€ pojIb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUH

102

Hcropust pa3sBUTHSA CTEPEOMETPUH KaK
HayKU U €€ pojIb B Pa3BUTUHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHON MIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NMpoBepsieMoro .
00pa3oBaTeIbHON MPOrpaMMbl CpeIHEro o01ero 0dpa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MpsMasi, INIOCKOCTh
79 [IpuMeHsITh aKCHOMBI CTEPEOMETPUH M CIEICTBUS W3 HUX TPU PEIICHUU
' reOMETPUYECKHX 3aa4
73 OnepupoBaTh MOHATHSAMH: MapPAICNBHOCTh U NEPIEHIUKYISIPHOCTH
' HPSAMBIX U IJIOCKOCTEN
74 KnaccudunupoBars B3auMHOE pPACIONIOKEHHE MPSIMBIX U IJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBarh MOHSATUSMU: JABYTPAaHHBIM YTOJ, TPaHU ABYTPAHHOTO YIIIa,
7.5 peOpo ABYrpaHHOTO yria, JIMHEHHBIN yroj JBYTpaHHOTO yIJja, TpalycHas
Mepa JBYTpaHHOTO yria
76 OnepupoBaTh MNOHSTUSAMU: MHOTOTPAHHUK, BBIMYKJIBIH M HEBBITYKIBINA
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAaHHHKA, TPaBUIIbHBI MHOTOTPAHHUK
77 Pacno3naBaTh OCHOBHBIE BHIbl MHOTOTPAHHHUKOB (MHpamMyAa, MpPU3MA,
' MPSIMOYTOJIBHBIN TTapajuieenumne, Kyo)
KnaccudpunupoBare ~ MHOTOTpDAaHHUKH,  BbIOMpass  OCHOBAaHUS IS
7.8 KJIacCU(UKAUU (BBITYKIbIE U HEBBIMYKIIbIE MHOTOTPAHHHUKH, TPAaBUILHBIC
MHOTOTPaHHUKH, MPSMbIC U HAKJIOHHBIE MIPU3MBI, TapaJIICIICIIUTIC B )
7.9 OnepupoBaTh NOHATUAMU: CEKYLIas IIOCKOCTh, CEUEHNE MHOTOTPaHHUKOB
710 OOBSICHIATh MPUHIUIIBI TIOCTPOSHUSI CEYCHUN MHOTOTPAaHHUKOB, HCIOJNB3Ys
’ METOJI CIEI0B
Ctpouth ceyeHHS] MHOTOTPAHHHKOB METOJOM  CIIEJOB, BBITIONHSATH
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEXH W3 PHUCYHKOB MPOCTBHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3aaun Ha HaxXOXXJEHHE T'€OMETPUYECKUX BEIMYMH IO oOpasuam
WIA alTOpPUTMaM, MPUMEHsS M3BECTHBIC AaHAJUTHYECKHE METOIbI TIpHU
7.12 pEelIeHHH  CTaHAApPTHBIX MaTeMaTHYeCKMX 3aJad Ha  BBIYKCICHHE
pacCTOSIHUN MEXIy ABYMsI TOYKAMH, OT TOYKU JO TMPSMOM, OT TOUYKHIO
TUTOCKOCTH, MEXIY CKPEIINBAIOIIUMUCS TPSIMBIMU
Pemarp 3amaun Ha HaxXoOXXIEHHE T'€OMETPUYECKUX BEIMUYMH IO oOpasuam
713 WIH alTOpPUTMaM, MPUMEHsSI M3BECTHBIC AaHAJTUTHYECKHE METONbI TIpHU

pELIEHUN CTaHJApPTHBIX MATEMAaTHMYECKUX 3a1ad Ha BBIYMCIICHUE YIJIOB
MEXIY CKPEIIMBAIOIUMUCA MNPAMBIMHA, MEXKIY IPSIMOM M IUIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYT'PAHHBIX YIJIOB

Boruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEN MHOTOTPAaHHUKOB (MIpU3Ma,

7.14 nupamMpzia) ¢ NpUMEHEHHEM (OpMyJ, BBIYUCIATH COOTHOLICHHUS MEXKIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAMHU MTOTOOHBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh NOHSATUSAMU: CHUMMETPHUSI B TMPOCTPAHCTBE, LEHTP, OCh U
’ IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPbI
W3Bnekath, mnpeoOpa3oBbIBaTh W HWHTEPIPETHPOBATH HHPOPMAIMIO O
7.16 MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (QUTrypax, TMPEACTABICHHYIO Ha
yepTexax U pUCyHKaX
[MpumensaTs TeomeTpudeckue (GakThl AT PEIMICHUS CTEPEOMETPUUECKUX
7.17 3a7a4, MPEINONArallluX HECKOJIbKO IIAroB pELICHUs, €CIH YCJIOBUS
NPUMEHEHHUS 3a/IaHbl B SBHOU (hopme
718 [IpumeHnsTh mOpocTeWlre NPOrpaMMHBIE CpPEACTBA W AJIEKTPOHHO-
’ KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4
719 [TpuBoauTH HpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B Mpupoae u
’ YKU3HHU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHsTh MONydYeHHbIE 3HAHUS HA MPAKTUKE: aHAIU3UPOBATh PEATIbHbBIE
CUTYyallMU U NPUMEHSITh U3YYCHHBIC MOHATUS B MPOIIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu cPOpMYyITUPOBAHHON MPOOJIEMBI, MOJEIUPOBATh pealbHbIC
7.20 CUTyallUM Ha S3bIKE TEOMETPHH, HCCIEI0BATh MOCTPOCHHBIE MOIEIH C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, ammapara anreOpsl,
pemiatb ~ NpakTUYeCKHWEe  3aJauyd,  CBA3aHHbIE C  HAXOXICHHEM
FeOMETPUUYECKUX BEIUYUH
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yabTAThl 0CBOEHHS] OCHOBHOM
NpoBepsieMoOro .
00pa30oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero od0pa3oBanusi
pe3yjabTara
6 I'eomerpus
OnepupoBaTh MOHATHSAMH: LUIMHAPUYECKas MOBEPXHOCTb, OOpa3yollne
6.1 UWIMHAPUYECKON TMOBEPXHOCTH, UWJIHHAP, KOHUYECKAas MOBEPXHOCTb,
o0pa3yronire KOHUYeCKOi MOBEPXHOCTH, KOHYC, ChepruyecKasi HOBEpXHOCTh
6.2 Pacnio3naBats Tena BpaieHus (IMIIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHSI TEJ BPALLICHHS
6.4 KnaccudumupoBars B3auMHOE pacmofioKeHHE CPephl U TIIOCKOCTH
OrnepupoBaTh NOHATUSAMU: IIAPOBOM CErMEHT, OCHOBAHHE CETMEHTA, BHICOTA
6.5 CerMeHTa, 1IapoBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA LIAPOBOIO
CJ1051, IaPOBOM CEKTOP
6.6 Beruncnsate  00BEMBI M TUIOMIAAM TOBEPXHOCTEH TEJI  BpaIlCHHS,




Te€OMETPHUUECKUX TeJl C MPUMEHEHUEM (HopMy

6.7

OnepupoBaTh NOHATHUSAMM: MHOTOIPaHHMK, BIIMCAaHHBIH B cdepy U
OTNHCAaHHBIN OKOJIO c(epbl, chepa, BIUCaHHAsT B MHOTOIPAHHUK MU TEJIO
BpallleHus

6.8

BBIYHCIAATE COOTHOMICHHS MEXKY IIOMAISIMK TOBEPXHOCTEH M 00bEMaMu
IMOOOOHBIX TEN

6.9

N3obpaxxaTh u3yyaemble (GUTYpbl OT PYKH U C HPUMEHEHHEM MPOCTHIX
YEepTEKHBIX HHCTPYMEHTOB

6.10

BoimonHATh  (BBIHOCHBIC) IIJIOCKHE YEPTEXKU W3 PHCYHKOB MPOCTHIX
00BEMHBIX (QUTYp: BUI CBEpXY, COOKYy, CHHU3Y,; CTPOUTh CEUCHHUS Tel
BpalleHus

6.11

W3Bnekatb, WHTEpIpETHPOBaTH M MpeoOpa3oBbIBaTh HH(OpPMALHUIO O
IMPOCTPAHCTBEHHBIX TEeOMETpUYEeCKHX (GUrypax, TMpeACTaBICHHYI0 Ha
YepTexax U pUCYHKAX

6.12

[TpumensaTy reomeTrpuueckue (GakThl IS PEUICHUS CTePEeOMETPHUUYECKHUX
3aj1a4, MPEINoJaraloliuX HECKOJIbKO MIaroB pelIeHus, €CId YCIOBUS
MPUMEHEHHUS 3a/1aHbl B IBHOU (hopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BBIMONHATE  JAEWCTBUS  CIIOKEHUS BEKTOPOB, BBIUUTAHHUS BEKTOPOB U
YMHO)KGHI/IH BeKTOpa Ha 4YucCio, O6’b$ICH$ITB, KaKHUMH CBOfICTBaMPI OHHA
o0J1agaroT

6.15

[TpumeHsTH MpaBUIIO Napaslieenunea Npu CI0KEeHUH BEKTOPOB

6.16

OnepupoBaTh MNOHATHSAMM: JEKApTOBbI KOOPAMHATBl B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI
MEXIy BEKTOpaMU, CKaJSIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPBI

6.17

HaxomuTe cymmy BEKTOPOB M NPOM3BEJIEHUE BEKTOpa Ha YHCIO, YTroll
MEXYy BEKTOpaMH, CKaJSpPHOE IMPOU3BEACHME, PACKIAIBIBATH BEKTOP I10
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

6.18

3aaBaTh IVIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CUCTEME KOOpIUHAT

6.19

Pemate mpocreifiine reoMeTpuyeckre 3aaud Ha MPUMEHEHHUE BEKTOPHO-
KOOPJIMHATHOTO METO/a

6.20

Pemarn 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTCMAaTHYCCKHUX OTHOILICHUH U
HaXO0XXIACHUC TCOMCTPHUYCCKUX BCJIIMYUH I10 06pa3uaM WK aJIroOpuTMam,
IMPUMCHSA HU3BCCTHBIC METOABI npu peHICHUU CTaHAAapTHBIX
MAaTEMATUYCCKUX 3aJa4

6.21

[IpuMeHnsTh mpocTeWIre NpPOrpaMMHBIE CpPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMETPUUCCKUX 3a1a1

6.22

[TpuBoauTH HpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B Mpupoae u
YKU3HHU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

6.23

HpI/IMeHSITB IMOJIYYCHHBIC 3HAHHWA Ha IMPAKTHKE: aHAJIM3HUPOBATH PCAJILHBIC




CUTYyallMu ¥ NPUMEHITh U3YYCHHbBIE MOHATUS B MPOIIECCE MOUCKA PEIICHUS
MaTeMaThu4ecku cQopMyIUPOBaHHOIN MPOOJIEMbI, MOJEIUPOBATh pealbHbIe
CUTyallul Ha S3bIKE T€OMETPUH, HCCIEAOBAaTh IMOCTPOCHHBIE MOJENIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, ammapaTa anreOpsl,
pematb  NpakTUYeCKHMEe  3aJauyd,  CBA3aHHbIE C  HAXOXICHHEM
r€OMETPUUYECKHUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KIIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomeTpus

7.1

OcHoBHbIE MNOHATUS cTepeoMeTpuu. Touka, mnpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[Tonarue 06 akCMOMAaTUYECKOM MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

B3aumMHoe pacnonokeHue IpsiMbIX B MMPOCTPAHCTBE: MEPECEKAIONINECS, MTapaliieTbHbIE
U cKpewmuBarouecs npsaMmsle. [lapamuienbHOCTE NpsAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE: NApaJIEIbHBIE IPSIMBIE B IPOCTPAHCTBE, IAPAJLIEIBHOCTh TPEX
IOPSMBIX, MApPAUICIBHOCTh IPSIMOM M IUIOCKOCTH. YTIBIC COHAIPABICHHBIMU
CTOPOHAMHU, YTOJI MEXIy MNPSAMBIMH B mpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEH:
napajulesibHble TIJIOCKOCTH, CBOMCTBA MapajUleNbHBIX IWIOCKocTeil. [Ipocreitmme
IPOCTPAHCTBEHHbIE (GUIYpbl Ha IUJIOCKOCTH: TeTpadap, KyO, mapauiesenunen,
MOCTPOEHUE CEYEHUI

7.3

[lepnieHAUKYASIPHOCTh NPSIMOM M IUIOCKOCTU: TMEPIEHAUKYJISPHbIE TPsIMbIE B
IPOCTPAHCTBE, MpsIMbIE MapajuieibHble U NEPIEeHIUKYISIPHbIE K MIOCKOCTH, MPU3HAK
MEePIECHANKYJISIPHOCTH MPSIMOM M IUIOCKOCTH, TE€OPEMA O MPAMOUN MEepNEeHIUKYIIPHOU
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJl MEXKIY MPSAMOU U IUIOCKOCTBIO, TIBYTPaHHBIN
yroJi, TIMHEHHBIN yroj AByrpaHHoro yria. [lepneHauKynsp U HaAKIOHHBIE: PacCTOSIHHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOMN 10 TUIOCKOCTH, MPOEKIUs (PUTypHI Ha
MJI0CKOCTh. [leprneHIuKyasspHOCTh IUIOCKOCTEN: MPHU3HAK MEPIEeHIUKYISIPHOCTH JIBYX
mockocTel. Teopema 0 TpEX MepHIeHIUKYISIpax

7.4

[TonsiTHE MHOTOTpPaHHHMKA, OCHOBHBIE DJIEMEHTBI MHOTIOIDAHHUKA, BBIIYKIBIE U
HEBBINTYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. llpmsma: n-yrompHas
npu3Ma, TpPaHM U OCHOBAHMS TNPHU3MBI, HpsMas ¥ HAKIOHHAs MpPU3MbI, OOKOBas W
[I0JIHAsl IOBEPXHOCTH Mpu3Mbl. [lapannenenunen, npsMoyroibHblil Napaielenunes 1
ero cporcrBa. [Iupammpa: n-yrojgbHas NUpaMuaa, I'PaHU U OCHOBAaHHUE IMHUPAMUIBI,
OOoKOBasi M TOJHAs MOBEPXHOCTb MHUPAMUJbI, NPaBWIbHAA U yCeu€HHAs MUPaMUA.
OnemMeHTBl NpuU3Mbl M nupamunabl. [IpaBuibHBIE MHOTOIDAaHHUKH: IOHSTHE
IIPABWJIBHOTO MHOTOTPAHHMKA, IPAaBWIbHAs IIpU3Ma M IpaBWIbHAS IHPaMHUIA,
IpaBUiIbHAS TPEYroibHas MUpaMKia U IpaBUIbHBIA TeTpadp, ky0. IlpeacraBienue o
IIPABWIBHBIX MHOTOIPDaHHUKAX: OKTa’Ap, AOAEKa’aAp u ukocadapyrue CedeHus
HIPU3MBbl U TUPAMMU/IBI

7.5

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOH, TJIOCKOCTH.
DOneMeHThl  CUMMETpUM B THpaMujax, Mapajuielenunenax, MpaBUIbHBIX
MHOTOTpaHHHKaX

7.6

Brruncnenue »1eMEHTOB MHOTOTPAaHHUKOB: p&Opa, nuaroHanu, yriel. Ilmomans
OOKOBO TOBEPXHOCTH U MOJHON OBEPXHOCTH MPSMON IPU3MBI, TUIOIIAb OCHOBAHHIH,




TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM Tpu3Mbl. [L1omaas 60KOBOM MOBEPXHOCTH U
MIOBEPXHOCTU MPABWIBHOW MUPAMHABI, T€OpEMa O IUIOMIAJAA YCEYEHHON MHPaMHUIbI.
[Tonsitue 06 06bEMe. OOBEM MUPAMUIBI, TPU3MBI

7.7

[MomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUS MEXy IUIOIMAASIMUA TTOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon
6

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

I'eomerpus

6.1

[Hunuaapuyeckasi MOBEPXHOCTh, 00pa3yoline UINHIPUUECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MOBepXHOCTH. LlunmuHap: ocHoBaHHA U OOKOBas MOBEPXHOCTD,
o0pa3yrolas 1 0Chb, TUIOMIAIb OOKOBOH U MOTHON MOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTb, 00pa3yrolye KOHUYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHUYecKkoi moBepXxHOCTH. KoHyc: ocHOBaHMe M BeplIMHA, oOpasyromias U OcCh,
momaas OOKOBOM M TOJHOW TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyromue u
BBICOTA, OCHOBaHUS U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paguyc, IuameTp, IUIOMIalb MoBepxXHOCTU ceprl. B3anmuoe
pacnosoxeHue cdepbl U IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IO

chepsl

6.4

N300pakeHue Tes BpalleHUs Ha IMJI0CKOCTU. Pa3BépTka muuimHapa U KOHyca

6.5

KomOunammu Ten BpaiieHuss 1 MHOTOTpaHHUKOB. MHOTOTrpaHHUK, OTUCAHHBIN OKOJIO
cdepsl, cepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BPALICHUS

6.6

[Tonste 06 o06béMe. OcHOBHBIE cBOicCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TIapajuiesienunena u ciaeactsus u3 He€. O0bEM MUITMHIPA, KOHYCA.
O0BEM mapa u wiomaab cheps

6.7

[Tomo6HbIe Tena B nmpoctpancTBe. COOTHOIICHUS MEXIY IIJIOMIAIIMH TTOBEPXHOCTEH,
00bEMaMU TOIOOHBIX TENI

6.8

Ceuenusi muiIMHIpa (MapajjieIbHO W TMEPHEeHIUKYISIPHO OCH), CEYeHHs] KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILNHY), CEUEHHUS L1apa

6.9

Bektop Ha miockocté M B mpocTtpaHcTBe. ClOK€HHE W BbIUMTAHUE BEKTOPOB.
YMHO)XeHue BeKTopa Ha yucio. PasnoxkeHue BekTopa Mo TpEM HEKOMIUJIaHAPHBIM
Bektopam. [IpaBuio napamnenenumnena. Pemenue 3anad, cBsI3aHHBIX ¢ IPUMEHEHHEM
MpaBWJI IEUCTBUM C BEKTOpAMH

6.10

[IpssiMmoyronbHasi cucTteMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaThl BeKTOpa.
[Ipocreiimne 3amaum B KOOpAWMHATAaX. YTroll MexIy BekTopamu. CkanspHoe
MPOM3BEICHNE BEKTOPOB. BblUMciieHHE YIIIOB MeXAYy HPSIMBIMH U TJIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METOA MPH PELICHUH T€OMETPUUYECKUX 3a7a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA30OBAHUS

Kon
NMpPoBePSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHMSA K NIPEAMETHBIM Pe3yJIbTATAM OCBOCHUSA
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPeJHEro 0011ero
o0pa3oBaHus

Brnagenne MeromaMu JOKa3aTENbCTB, AIrOPUTMAMHU pELICHHS 3a7ad;
yMeHue (GOpMYJIHpPOBATh W ONEPHPOBATH MOHATHUSMH: ONpEICIICHHE,
aKkcuoma, TeopeMma, CIEACTBHE, CBOMCTBO, NpPHU3HAK, J0Ka3aTeIbCTBO,
PaBHOCWIIbHBIE (POPMYITHPOBKH; MPUMEHSITh UX; yMEHHE (HOPMYIHPOBATH
oOpaTHOE W MPOTHUBOIOJIOKHOE YTBEPKACHHE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, HCIIOJIB30BaTh METOJ MaTeMaTH4YecKOW HHIYKIUH;
MPOBOJIMTH JI0KA3aTeNbHbIC PACCYKICHHS TP PEUICHUH 3a7a4, OIECHUBATh
JOTHYECKYI0  TMPAaBWIBHOCTh  PAcCYXIEHHWI; YMEHHE OIEepHpOBATh
MOHSITHSIMHA: MHO>KECTBO, TIOJMHOKECTBO, OINEpaIiil HaJ MHOKECTBAMU;
YMEHHE UCIOJB30BaTh  TEOPETUKO-MHOXKECTBCHHBIM  ammapar s
OTHMCAHUS PEATbHBIX MPOIECCOB U SBJICHUM U MPU PEIICHUH 3a7ad, B TOM
YHCcIie U3 IPYTHX YU4eOHBIX MPEJAMETOB; YMEHHE ONEPHPOBAThH MOHSATHIMU:
rpad, cBs3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHUE 3a/1aBaTh
M ONHUCHIBATh Ipadbl pa3IMUHBIMU CIIOCOOAMH; MCIIOJIB30BaTh rpadbl Mpu

peuieHuu 3aa4y

VYMmenne OIICpHUPOBATH TIOHATUAMMU: HATYPAJIBbHOC 4YHCIIO, LEJI0C YHUCIIO,
CTETIeHb C IIeJBIM ITOKa3aTesieM, KOpEeHb HAaTypalbHOW CTENEHH, CTEIIEHb C
paluOHAaJIbHBIM IOKAa3aTeJICM, CTCIICHL C HCﬁCTBHTeHLHBIM IIOKa3aTcJIeEM,
JorapuM dUYHCIa, CHHYC, KOCHHYC M TaHT€HC NPOHM3BOJIHHOTO YHCIIA,
OCTaTOK IO MOIYJIO, PAalMOHATIBHOE YHCIIO, HPPAIMOHATIBHOE YHCIIO,
MHOXCCTBA HATypaJbHBIX, ICJbIX, PAlUOHAJIbHLIX, HeﬁCTBHTCHBHBIX
YKCeN, yMEHHE MCIIOJIb30BaTh MPU3HAKU JIEIIMMOCTH, HAUMEHBIINH 00
JenUuTeNh W HauMeHblllee oOliee KpaTHoe, anroput™ EBkiamma npu
pelleHNH 3a7a4; 3HAKOMCTBO C pPa3IMYHBIMU MO3WIIMOHHBIMH CHCTEMaMHU
CUUCJICHUSA, YMCHHUC BBIIIOJIHATH BHIYHUCIICHUC 3HA4YCHUU U HpeO6p330BaHHH
BBIPOKEHUM CO CTEeNEeHsSMU W Jorapudmamu, npeoOpazoBaHHs APOOHO-
palnuOHaJIbHBIX BI:Ipa)KeHPIﬁ; YMCHUC OIICpHUPOBATH IIOHATUAMMU:

MIOCJIEIOBATENIBHOCTD, apudMeTHdecKass Mporpeccusi, TeOMeTpHUYECKas




nmporpeccusi, OCCKOHEYHO YOBIBAIOIIass TeOMETPUYECKas MPOTPECCHs;
YMGHI/IG 3aJgaBaTrb II0CJICAOBATCIbHOCTH, B TOM 4YHCIC C IIOMOIIBLIO
PEKYPPEHTHBIX (DOPMYJI; YMEHHUE ONEePUPOBATH MOHATHUSIMU: KOMIIJICKCHOE
qucio, COHpSDKéHHBIe KOMIIJICKCHBIC 4HCJIa, MO,Z[y.]Ib nu apFYMeHT
KOMIUIEKCHOTO  4ucia, (opma  3amMcu  KOMIUIGKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anreOpamueckas); YMeETh
MPOU3BOJAUTE apu(PMeTHUEeCKHEe NEHUCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
HpI/IBO,Z[I/ITB HpI/IMepBI HUCIIOJIB30BaHUA KOMIIJICKCHBIX YHCCII, OHepI/IpOBaTI:
MOHATUSAMU:  MaTpuna 2X2 u  3x3, onpeneiauTenb  MaTpULbL,

I‘COMGTpH‘-I@CKI/Iﬁ CMBICJI OTIPCACIIUTECIIA

YMeHue onepupoBarh MOHATUSAMU: palMOHAJIbHBIE, HPPALMOHAIBHBIE,
MoKa3aTelbHble, CTENEHHbIe, JIOTapu(pMUUYECKHe, TPUTOHOMETPUUYECKUE
YpPaBHEHHS M HEPABEHCTBA, HX CHCTEMbl, YMEHHE OIEpUPOBATH
MOHATUSIMH: TOXJAECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHUE,
HEPAaBEHCTBO, CHUCTEMAa YpPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCThb
YpaBHEHU, HEPABEHCTB M CHCTEM; YMEHHME penlarb YpaBHEHHS,
HEPAaBEHCTBA U CHCTEMbl C IIOMOLIbKO Ppa3JIMYHBIX IMPUEMOB; pEIIATh
YpAaBHEHUs, HEPABEHCTBA W CHCTEMBbl C [apaMeTpoOM; IPUMEHATH
YpaBHEHHUs, HEPABEHCTBA, MX CUCTEMBI JUIsl PEIIEHUS MaTEMaTU4YECKHX

3a[a4 U 3a]1a4 U3 pa3IM4HbIX 00JacTeil HayKH U pealbHOM JKU3HU

YMeHue omepupoBaTh HOHATHUAMH: (YHKIOUS, YETHOCTh (YHKIUH,
NEPUOTUYHOCTh (DYHKIIMHM, OTPAaHUYEHHOCTb (PYHKIIMH, MOHOTOHHOCTH
byHKIMHA, dKCTpeMyM (DyHKIUH, HauOoJbIllee W HAaMMEHBIIEE 3HAYCHUS
(GyHKIMN Ha MPOMEXYTKE, HempepbIBHAs (DYHKIUSA, aCUMIITOTHI rpaduka
GyHKIMH, TIepBas W BTOpas NPOM3BOAHAS (YHKIMH, TEOMETPHUECKHNA U
¢u3uueckuif CMBICT TMPOU3BOJHOHM, TEepBOOOpa3Has, ONpeaenEHHbII
MHTErpaj; YMEHHE HaXOAWUTh AaCUMITOTHI rpaduka (GyHKIHH; yMEeHHE
BBIYUCIIATh  MPOU3BOAHBIE CYMMBI, IPOU3BEJCHMS, YACTHOTO U
KOMITO3MIMY (YHKIMH, HAaXOMUTh YpaBHEHHE KacaTelbHOH K TpaduKy
(GyHKIMU; YMEHHME HaXOIUTh MPOU3BOJAHBIE 3JIEMEHTAapHBIX (QYHKUUH;
YMEHHE HCIIOJIb30BaTh MPOM3BOAHYIO ISl HWCCIEIOBaHUS (YHKIUH,
HaXOJUTh HAWOONbIINE W HAUMEHBIIUE 3HAYCHUS (DYHKIUI, CTPOUTH
rpaguK MHOTOYICHOB C HCIIOJIB30BAaHHEM armapara MaTeMaTH4ecKoro
aHanu3a; MPUMEHATh TMPOM3BOJHYIO [UIS HAXOXICHHUS HAWITy4IlIero
pemieHnss B NPUKIAJHBIX, B TOM YHCJIE COLHAIbHO-’KOHOMUYECKUX H

bu3MYECKUX 3aavax; HaXOJUTh TUIOMIAIN U 00BEMBI QUTYP C TIOMOIIBIO




HHTErpaga;, HNpUBOAWUTL HNPUMEPLI MATCMATHUYCCKOro MOACIUPOBAHUA C

noMoIsio A depeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh MOHATUAMU: TpaduK QYHKIUHU, oOpaTHas QyHKIIHS,
KOMITO3HIMS (YHKIMKA, JUHEHHas (yHKIUSA, KBaapaTudHas QYHKIHS,
paumoHanbHas (QYHKLIMSA, CTerneHHas (QYHKIHA, TPUTOHOMETPHUYECKHUE
byHKIIMH, OOpaTHBIE TPUTOHOMETpPUYECKHE (PYHKIMHU, TOKa3aTeslbHAs W
jgorapupmuueckass (yHKIHH; yMEHHE CTPOUTh TpapuKH H3yYEHHBIX
GyHKIMA,  BBIMOJHATH  TIpeoOpa3zoBaHus  TpadukoB  (QYHKIUH,
UCTIOJIb30BaTh TPaQUKH IS W3YYEHHUS MPOLIECCOB W 3aBUCHUMOCTEH, IpHU
peleHny 3a1ad U3 APYruX Y4YeOHBIX MPEIMETOB W 33134 U3 pPeaNbHOU
KU3HU; BBIpAXaTh (OpMyllaMHd 3aBUCUMOCTH MEXIY BEITUYHHAMU;
WCIIOJIH30BaTh CBOWCTBA M Tpaduku (GYHKIHMA 171 PEIICHHS ypaBHEHHM,
HEpaBEHCTB M 3a/ady C MapaMeTpaMu; U300pakaTb Ha KOOPAMHATHOU

IJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB U UX CHCTEM

YMeHue pemiatb TEKCTOBbIE 3aJauyd pa3HBIX THUMOB (B TOM YHCIE Ha
IPOILICHTHI, JOJM U 4YacTW, Ha JABIKEHHE, paboOTy, CTOMMOCTh TOBApOB U
yCIIyT, HaJOTH, 33aJlaud U3 O0JIaCTH YNpaBiIEHUS JTUYHBIMU U CEMEHHBIMU
¢uHAHCAMH); COCTaBJIATH BBIPAXKECHUS, YpaBHEHMs, HEPAaBEHCTBA M HX
CHUCTEMBl N0 YCIOBHIO 33/1a4d, HUCCIENOBATHh IOJYYEHHOE pEUIEHUuE H
OLIGHUBATh MPaBAONOJAOOHOCTh pE3yJbTATOB;, YMEHHE MOJEIUPOBATH
peanbHble CUTyallud Ha $3bIKE MATEMATHKH; COCTaBIIATH BBIPAXKECHMS,
YpaBHEHHs, HEPAaBEHCTBA U UX CUCTEMBI [10 YCIOBUIO 33/1a4y, UCCIEA0BATh
MOCTPOCHHBIE ~ MOJEJIM C  HUCIOJb30BaHWEM  ammapara  aireOpsl,

UHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATHAMHU: CpeaHee apuPMeTHYecKoe, MeIuaHa,
HauOoJpIllee U HaMMEHbIIee 3HAUEHUs, pa3Max, JUCIEePCUs, CTaHJapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHe H3BIIEKaTh, WHTEPIPETUPOBATH
UH(OpPMaLMIO, IPEJCTABICHHYIO B Ta0NMIIaxX, HAa JUarpaMmmax, rpadukax,
OTPaXKAIOIYI0 CBOWCTBA PEaJbHBIX MPOLECCOB M SBICHHI; MPEICTaBIATh
UHPOpPMALIMIO C TOMOIIbIO TaOMUI] M JAMarpamMM; HCCIIEIO0BaTh
CTaTHCTUYECKHE [aHHbIE, B TOM YHCIIE C IMPUMEHEHHEM TpadHUecKHX
METO/IOB U AJIEKTPOHHBIX CPENCTB; rpa)uuecKu UCCIEeI0BaTh COBMECTHBIE

HAOJI0/IEHUS C TIOMOILBIO JUarpaMM pacCceUBaHUs U JIMHEHHON perpeccuu

YMenue onepupoBaTh MOHATUSAMHU: CIYYalHBIM ONBIT M CIIy4alHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYUCIATH




BEPOSITHOCTh C HCIIOJIb30BAaHHEM TpaQHUUECKUX METOMIOB; INPHUMEHSTh
(GOpMyNbI CIOXKEHUS W YMHOXXEHHUS BEpOSTHOCTEH, (Gopmyny MOIHOM
BeposTHOCTH, hopmyny beprysmm, koMOuHaTOpHBIE (AKTHI U (HOPMYIIBI;
OLICHUBATh BEPOSTHOCTH pEAbHBIX COOBITHH; yMEHHE OIepUpPOBAThH
NOHATUSMH:  CIIydaiiHass BEIIMYMHA, paclpelesieHHe BEpOSITHOCTEH,
MaTeMaTHYeCKOe OXHJIaHWEe, IUCIEPCHs W CTaHJAPTHOE OTKIOHEHHUE
CIyuallHOW  BENWYHMHBI, (QYHKIHH  paclpenesieHus] ¢ IUIOTHOCTH
PaBHOMEPHOTO, MOKa3aTeIbHOTO0 U HOPMAIBHOTO PaCHpeIeICHHI; YMCHHE
UCTIOJIF30BaTh CBOMCTBA M3YYCHHBIX pacHpeAeieHUI Il PElICHUs 3ajad;
3HAKOMCTBO C HNOHATUAMHU:. 3aKOH 6OJII>H_II/IX YHUCCJ1, MCTOAbI BBIGOpO‘IHBIX
UCCIIC/IOBAaHMIA;, YMEHHE TPUBOJIUTH IPHUMEPHI TPOSIBICHUS 3aKOHA
6OJII>H_II/IX YUuCCll B MNPUPOJHBIX H O6IJ_[€CTBCHHBIX SABJICHUAX, YMCHUC
OTIEPHPOBATH TOHATHUAMHU: COUETAHWE, MEPECTAHOBKA, YHCIO COYCTAHHIA,
YUCIIO  TEPecTaHOBOK; OwmHOM  HpOTOHA; yMeHHME  TPUMEHATH
KOMOWHATOPHBIE (aKThl U PACCYKACHUS IUIsI PEHICHUs 33a]a4; OI[CHUBATh
BCPOATHOCTU PCAIBHBIX COGBITHﬁ; COCTAaBJIATh BECPOATHOCTHYIO MOJCIIbL U

MHTEPIPETUPOBATH MOTYUSHHBIN pe3ybTaT

YMeHue onepupoBaTh IOHATHSAMH: TOYKA, MpsiMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEIMYHMHA yIia, IJIOCKUN YroJjl, [BYIPAHHBINA
yroJI, TPEXTPAaHHBIM Yroj, CKPEeIUBAOIIUECS NPSIMbIE, apalIeIbHOCTh U
NEPHEHAUKYIIAPHOCTD IPSAMBIX M IIJIOCKOCTEM, Yroa MEXKIy MpPSIMbIMH,
yroJl MeXAy TMpsAMOM M IUIOCKOCTBIO, YIOJI MEXAY IUIOCKOCTAMH,
paccTrosiHue OT TOYKU [0 IUIOCKOCTH, PACCTOSHHUE MEXKAY IIPSMBIMH,
pacCTOsIHUE MEXAY IUIOCKOCTAMH; YMEHHE HCIIOJIB30BaTh IIPU PEUICHUH
3aa4 M3ydeHHbIe (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE OILECHHBATDH
pa3Mepbl OOBEKTOB OKpPY)KAIOLIEr0 MHpa; CTPOUTh MaTeMaTH4ecKHe
MOJEINA C IIOMOILIBIO TE€OMETPUYECKUX IOHATHM M BEJIMYUH, pELIaTh

CBA3aHHBIC C HUMHU IMPAKTUYCCKUE 3a1a4n
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YMeHne onepupoBaTh MOHATHIAMH: IUIOMIAAb (UTYPHI, 00BEM (QUTYPHI,
MHOTI'OrpaHHUK, HpaBHHBHBIﬁ MHOT'OrpaHHUK, CCYCHHC MHOI'OI'paHHHUKA,
Ky0, mapajuienenuresn, Npu3Ma, NHpamuna, (Gurypa W TOBEPXHOCTh
BpallleHus, LUIMHIpP, KOHYyc, map, chepa, miomanb cdepsl, IMIIOMIATL
MOBEPXHOCTH THPAMUIBI, MPHU3MBI, KOHyCa, HWIHHIApA, O00BEM KyOa,
IPsAMOYTOJIBHOIO Mapajulelenunena, NUPaMUuAbl, IPU3MBI, LUIUHIPA,
KOHYycCa, Imapa, pa3BEPTKa IMOBEPXHOCTH, CEUCHHS KOHYca W IMJIMHIPA,

napaujiC/ibHbIE OCH HWJIX OCHOBAHWIO, CCYCHHUC 1Iapa, IIJIOCKOCTbD,




Kacaromasicss cdepbl, MWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CeueHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpalCHUs, UX CEUYEHHUs], B TOM YHCJIE C TOMOIIBIO AIEKTPOHHBIX CPEJICTB;
yYMEHHUE IMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (PUTYp, CAMOCTOSTETHHO
dbopMynupoBaTh ONpeAeNeHUs] U3y4aeMbIX (UTYp, BBIABUTATh THUIIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX TI'EOMETPUYECKUX (HUTyp, OOOCHOBBIBATH HIIU
OmpoBepraTb HX; YMEHHE NPOBOAUTH KiaccHpUKanuioo Guryp Imo
pa3IMYHBIM TPU3HAKaM, BBIOJHATH HEOOXOJUMBIE JIOTIOJHUTENIbHBIC

TIOCTPOCHHSI
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YMeHne onepupoBaTh MOHATHUSMH: JBIDKEHHE B MPOCTPAHCTBE,
napanneanblﬁ MNEepeHOC, CUMMCTPHA HaA IJIOCKOCTH W B IMPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHUE TOMOOMS, TMMOJ00HBIE (QUTYPBI, YMEHHUE
pacro3HaBaTh paBHbIE U TMOAOOHbIE (UTYpHI, B TOM YHCIE B HpPUPOJE,
UCKYCCTBE, apXUTEKTYpE; HCIIOJIH30BaTh T€OMETPHUECKUE OTHOIICHHS TIPU
peuieHrun 3aJiad4; HaXOAUThb TICOMCTPHUYCCKUC BCIMYUHLI ([[.HI/IHa, yroua,
JI01ab, 00BEM) TIPH PEIICHUH 3a7ad U3 APYTUX YYEOHBIX MPEIMETOB U
u3 peaHLHOﬁ KU3HU; YMCHUC BBIUYUCIIATL T'COMCTPUUCCKHUEC BCINMYUHLL
(nmuHa, yroiy, IUIOMANAL, OOBEM, IUIONIAAL TOBEPXHOCTH), HCIIOIB3YS
HN3YUCHHBIC (bOpMy.HBI U MCTOAbI, B TOM 4YHUCJIC: IUIOIIAZb IMOBCPXHOCTU
MUPaMHJIBI, TIPU3MBI, KOHYyCa, IWIMHIpA, TUiomanab chepsl; o0béM Kyoa,
IpAMOYT'OJIBHOI'O  HIapajiiCiCruieaa, IMupaMubl, I[IPU3MbI, OUWIWHAPA,

KOHYCa, 1l1apa; yMEHHUEe HaXOAUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX (HUTYDP
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YMeHue ornepupoBaTh MOHATHUAMHU: MPSMOYTOJIbHAsI cHUCTeMa KOOpAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPIWHATHI BEKTOpPA, CyMMa BEKTOPOB,
IPOM3BEICHNE BEKTOpa Ha 4YHUCIO, pa3lIoKeHHWE BeKTopa Mo 0a3ucy,
CKaJsipHOE TMPOW3BEJCHHE, BEKTOPHOE TMPOU3BEACHHUE, YIOJd MEXIY
BEKTOpPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIH U KOOPAMHATHBIM METO[

AJId pCHICHU Tr€OMCTPHUICCKUX 3ada4 U 3a/la4 ApYTUux y‘IGGHBIX npeamMeToB
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YMeHne BRIOMpATh MOAXOMSIIAA METO JJIS PEIICHUS 3a/1auu; TOHUMaHHE
3HAUMMOCTH MAaTE€MAaTHKA B W3YYCHHU MPHUPOJHBIX U OOIIECTBEHHBIX
MPOIIECCOB W SIBIICHUM, YMEHHWE pAaclo3HaBaTh IMPOSIBJICHHUE 3aKOHOB
MaTE€MaTUKU B UCKYCCTBE, YMEHHE MPUBOJUTH MPUMEPHI MATEMATUUECKHUX

OTKPBITUIA POCCUUCKON U MUPOBOW MaTEMAaTUUYECKON HAYKH




INEPEYEHD 2JIEMEHTOB COJAEP KXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblil 3JIeMEHT COIepP/KAHUA

Yucna ¥ BEIUHCIIEHUSA

1.1

HaTypaJIBHBIe U OCIbIC YHCIIa. HpI/I3HaKI/I JACIIMMOCTH LCJIBIX YHUCCII

Pammonanbubie  yncna. OOBIKHOBEHHbIE W JIECATHYHBIE JApPOOHM, MPOLEHTHI,

12 OeCcKOHEeUHbIE TIEPUOUUECKUE IpOOH
13 Apudmernueckuil KOpeHb HATypaJIbHOW cTerneHu. JleHCTBUS ¢ apuMeTHIECKUMHU
' KOPHSIMU HaTypaJbHON CTENEHH
L4 Crenens c 1enbIM okaszaresieM. CTeneHb ¢ pallMoHabHBIM NTOKa3aTeneM. CBoicTBa
' CTENEHU
L5 CuHyC, KOCMHYC M TaHI'€HC 4YMCIOBOIO aprymeHTa. ApKCHHYC, apKKOCHUHYC,
' ApPKTaHI'€HC YHMCIIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTuuHble U HaTypajabHbIE JOrapu(MbI
JletictButenbHble 4ucia. ApupMETHYECKHE OIepalud ¢ JICUCTBUTEIbHBIMU
1.7 yucinamu. [IpubnuxEHHbIEe BHIYUCICHUS, TPaBUiIa OKPYTJICHHs, TPUKHUIKA U OLEHKa
pe3yJibTaTa BBIYMCICHUMN
1.8 [IpeoOpazoBanue BeIpaKEHHIA
1.9 KommiekcHbie uncna
2 YpaBHEHUs U HEPABEHCTBA
2.1 Llenbie U APOOHO-PAIIMOHAIBHBIC YPABHEHUSI
2.2 HppannonalibHbIC YpaBHEHHUS
2.3 TpuroHomeTpuyeckre ypaBHEHUS
2.4 [TokazaTenbHbIC U JOTapUMUUECKUE YPABHEHHUS
2.5 [{ensie 1 poOHO-palMOHATILHEIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEeHCTBA
2.7 [TokazaTenbHbIC U JOoTapuhMUUECKIE HEPABCHCTBA
2.8 TpuronomeTpuyeckre HEpaBEeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C IapamMeTpaMu
2.11 Marpuna cucTeMbl TMHEHHBIX YpaBHEeHUH. OnpeaenuTenb MaTPULbI
3 OyHKIUHU U TpaduKu




Oynkuus, cnocoObl 3amanus ¢yHkuuu. ['padux dynxknumu. B3ammsao oOpartHbie

> ¢yukunu. YétHeie n HeuéTHBIe QyHKUMU. [lepruoanueckue GpyHKINHN
OOnactp ompeneneHuss U MHOXKECTBO 3HadeHMi ¢yHkuuu. Hymn ¢dyHkmmm.
39 [IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl 1 MUHUMYMBI (yHkuuu. HauGomnbliee M HauMeHblee 3HAaYCHHE
GYHKIIMH Ha IPOMEKYTKE
13 CrenenHass (yHKOHMS C HaTypajdbHBIM M IIeJbIM IOKa3aTeneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduK KOpHS 1-0i CTETIEHU
34 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oxa3zaTtenpHas u norapudmuyeckast QyHKIHH, UX CBOWCTBA U IpaduKu
16 Touku paspeiBa. AcumMnToThl rpadukoB Qynknuii. CpoiicTBa  QyHKIHIH,
' HETpEPHIBHBIX HA OTPE3Ke
3.7 ITocnemoBaTenbHOCTH, CIIOCOOBI 3aJaHUS IIOCIIEI0BATCILHOCTEH
3.8 Apudmernueckas 1 reomeTpuueckas nporpeccuu. opmysa CI0XXHBIX IPOLIEHTOB
4 Hauana matemaTudyeckoro aHaausa
4.1 [TpousBoanas pynkmuu. [Ipon3BoiHBIE 2JIEMEHTAPHBIX (PYHKITAN
[Ipumenenre TPOU3ZBOAHONW K UCCIENOBaHMIO (PYHKIIMA HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoxaeHrne HanOONbIIEro U HaMMEHbIEro 3HaueHus (QyHKIUU Ha
oTpe3Ke
4.3 [TepBooOpaznas. Uaterpan
5 MHoxecTBa 1 JOTHUKA
5.1 MHoXxecTBO, onepanuu HajJ MHOKecTBamu. J(uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposITHOCTD M CTaTHCTHKA
6.1 OnucareyibHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KomMOunaropuka
7 I'eomeTpus
7.1 OuUrypsl Ha MIOCKOCTH
7.2 [TpsiMble ¥ MJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena 1 MOBEPXHOCTHU BpaIICHUS
7.5 KoopaunaTsl 1 BEKTOpBI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Maremaruka. ['eometpust; 10 knacc. yriyoneHHoe o0yduenne Mepsisik AT,
Homuposckuii [I.A., ITonskoB B.M.; nox penakuueit [Togonsckoro B.E.
OOG11ecTBO ¢ OrpaHUYCHHOM OTBETCTBEHHOCTHIO M3aaTeabCcKkuit IIeHTP
«BEHTAHA-I'PA®»; AkunonepHoe o6miecTBo «M31aTenscTBo
«IIpocsenieHue»

» Matematuka. ['eomerpus; 11 kiacc. yrinyonennoe ooyuenne Mepsmsik A.L.,
Homuposckuii [[.A., ITonskoB B.M.; nox penakuueit [Togonsckoro B.E.
OO011ecTBO ¢ OrPaHUYCHHOM OTBETCTBEHHOCTHIO M3aaTeIbCcKuil IIEHTP
«BEHTAHA-I'PA®y; AxuronepHoe o611ecTBo «M3marenbeTBo

«IIpocBenieHue»

METOJUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

Meronnueckue pa3paboTKu

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

https://uchi.ru/teachers/lk/main

https://math-ege.sdamgia.ru/
https://multiurok.ru/index.php/files/gicomietriia-na-ghotovykh-

chiertiezhakh.html



