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HHOACHUTEJBHAA 3AIIUCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YPOBHE CpEAHEro OOIIero
o0pa3oBaHus, TaKk Kak 00eCrieunBaeT BO3MOXKHOCTh U3YUCHHUS AUCHUIUINH €CTECTBEHHO-HAyUYHOU
HaIpPaBJIIEHHOCTH M MPEAMETOB I'yMaHUTApHOro LuKJa. [I0CKONBbKY JIOrMYecKOe MBIIIEHHE,
¢dopmupyeMoe MpH H3Y4EHHH OOYy4yarOIIMMHUCS TOHSATHMHBIX OCHOB TI'€OMETPUM, NpHU
JI0KAa3aTeNIbCTBE TEOPEM M IOCTPOCHHMM LEMOYKU JIOTMUECKHUX YTBEP)KICHUM IpH pEIIeHUN
reOMETPUYECKUX 3aJlad, YMEHHE BBbIIBUTaTh W OMNPOBEPraTh T'MIOTE3bl HEMOCPEACTBEHHO
UCHOJB3YIOTCS MPHU PEIICHUH 3a/lad €CTECTBEHHO-HAYYHOTO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aj1ad.

Iens ocBoeHus mporpammbl yueOHoro kypca «l'eomeTpusi» Ha yriayOJ€HHOM YpPOBHE —
pa3BUTHE WHIUBHYaJbHBIX CIIOCOOHOCTEH OOYy4aloOIIMXCsl TNPU H3YUYEHHUM TE€OMETPUH, Kak
COCTaBIAIONICH mNpeamMeTHO obnactn «MaremaTnka W MHPOpPMATHKa» dYepe3 oOecredeHne
BO3MOXHOCTH NPHOOPETEHHs. M MCIOJIb30BaHUS Oosiee NIyOOKHMX TeOMETpUYECKHX 3HaHUN U
JeHCTBUH, CHeUU(UYHBIX T€OMETPUH, U HEOOXOAMMBIX Ul YCIEUIHOTO MPO(EeCCHOHATHLHOIO
00pa30BaHusl, CBA3aHHOIO C MCIIOJIb30BAHUEM MATEMAaTHKH.

[IpuopuTeTHBIMHU 3a1a4aMH Kypca T€OMETPUU Ha YIIyOJIEHHOM YPOBHE, PACHIMPSIOIINMU
U YCWJIMBAIOIIMMU Kypc 0230BOT0 YPOBHS, SIBIISIFOTCS:

pacmMpeHue MpeACTaBI€HHs O TeOMETPUM KaK 4YacTh MHPOBOH KYJIbTYpPHl H
(opMHpOBaHKE OCO3HAHMS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MHPOM;

(dbopMHUpOBaHHE TPEICTABICHUS O NPOCTPAHCTBEHHBIX (HUTypax Kak O Ba)KHEUIIHX
MaTeMAaTUYEeCKUX MOJENAX, MO3BOJIOIIMX ONKMChIBATH W H3ydaTb pa3Hble  SIBJICHUS
OKpY’KaloIIero MHupa, 3HaHHE MOHATHHHOro amnmapata mo paszaeny «CtepeoMeTpus» yueOHOro
Kypca FreOMeTpHH;

(opMHpOBaHHE YMEHUs BJIAJETh OCHOBHBIMM IOHATUSAMHU O IPOCTPAHCTBEHHBIX (PUTYpax
U HUX OCHOBHBIMH CBOWMCTBaMH, 3HAaHUE TeOpeM, (OpPMyT MU yMEHHE UX NPUMEHSTb, YMEHHUs
JIOKa3bIBaTh TEOPEMBI 1 HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUS 3a/ay;

(dbopMHpOBaHHE YMEHHs paclO3HaBaTh HAa YepTEeXkax, MOJENAX M B PEaJbHOM MHpe
MHOTOTPAaHHUKU U Tejla BPALLEHUs, KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJIETIH;

(dopmHpoBaHue NOHUMAaHMUA  BO3MOXKHOCTHM  aKCHMOMAaTH4ECKOIO  IIOCTPOEHUS
MaTeMaTU4YeCKUX Teopui, (pOpMHUpPOBaHUE MOHMMAHUS POJIM AKCUOMATHKHU INPU MPOBEIECHUU
paccyXJIeHH;

(dbopMHpOBaHHE YMEHMs BIaJE€Th METOJAMHU JI0Ka3aTEJIbCTB M AJITOPUTMOB PpEIICHUS,
YMEHMSI HX [PUMEHATh, MPOBOJUTH JIOKA3aTEIbHBIE PACCY)KIEHUS B XOAE pEIICHHUSA
CTEpPEOMETPUYECKUX 33Jad U 3aJad C I[PAKTUYECKUM CojAepk aHHeM, (popMHpOBaHHUE
IPEICTaBICHUs O HEOOXOAUMOCTH JI0Ka3aTeNbCTB IpU OOOCHOBAaHMM MaTeMaTHYECKUX
YTBEPKACHUM U POJIM aKCHOMAaTUKU B IPOBEJEHUM JI€AYKTUBHBIX PacCyKIACHU;

pa3BUTHE U COBEPIICHCTBOBAHME MHTEUIEKTYaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH
oOyyaromuxcs, IO3HABAaTEJbHOW aKTUBHOCTH, HCCIIEOBATENbCKUX YMEHUH, KPUTHUYHOCTH
MBIIJIEHNSI, UHTEPECA K U3YYEHHUIO T€OMETPUH;

¢dopmupoBaHue (QYHKIMOHAJIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOM TIE€OMETPUU: YMEHUS
pacro3HaBaTh IMPOSBICHUS TE€OMETPHUUECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peanbHbIX KU3HEHHBIX CUTYallUAX W IPHU U3YYEHUH JAPYTUX yYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEAJbHBIX CHUTyallud, HCCIeIOBaHUA
IIOCTPOECHHBIX MOJIEJIEN, MHTEPIPETALIMH IT0JIyYEHHBIX PE3YyJIbTaTOB.



OCHOBHBIMHU COJIep)KaTeIbHBIMU JHHHUSIMU yueOHoro kypca «l'eomerpusi» B 10-11
Kinaccax sBISAOTCA: «lIpsmMbple M TIIIOCKOCTH B TPOCTPAHCTBE», «MHOrorpanHukmn», «Tema
BpalleHus», «BEKTOpbl 1 KOOPAUHATHI B TPOCTPAHCTBEY, «J{BUKEHUS B TPOCTPAHCTBEY.

Cdopmynupoannoe Bo ®PI'OC COO tpeboBaHHME «yMETh OINEPUPOBATH MOHATHIMU,
peJIeBaHTHBIMU T€OMETPUU Ha yriayOiaEéHHOM ypoBHe 0O0yuenus B 10—11 kiaccax, OTHOCUTCSI KO
BCEM COJepXKaTelbHbIM JIMHUAM Yy4eOHOro Kypca, a (QOpMHUpPOBAHUE JIOTHYECKHX YMEHUU
pacmpesessieTcss HE TOJBKO IO COJEpXKATEIbHBIM JIMHUSM, HO W 1O TrojaM OOydueHHs.
Conmepxanne  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIAMETHBIM  pe3yibTaTaM  OCBOCHUS
®enepanbHO pabouell MPOrpaMMbl, paclpeneNEHHbIM M0 rojiaM O00y4YeHHs], CTPYKTYPHUPOBAHO
TaKUM 0O0pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIMIIHAIBHBIM BONPOCAM OO0YyYarolIrecs
oOpalagiuch HEOJHOKpAaTHO. OTO TMO3BOJISIET OPraHUW30BaTh OBJIAJIEHUE TE€OMETPUUECKUMU
MOHATUSIMU U HaBBIKAMHU IIOCJIEJIOBATEIbHO M IOCTYHATEIbHO, C COONIOJEHHEM NpPUHIIHIIA
MPEEMCTBEHHOCTH, a HOBBIE 3HAHMSA BKJIIOYaTh B OOLIYI0 CHCTEMY TE€OMETPHUYECKUX
MpeICTaBICHUI 00yJaroumxcs, pacmpss 1 yrayomsis e€, oOpaszysl MpoYHble MHOXKECTBEHHbBIE
CBSI3U.

[epexox K U3y4eHUIO TE€OMETPHUHU Ha YIITyOJIEHHOM YPOBHE ITO3BOJISIET:

co3aatk ycnoBus s nuddepeHnmanyu  00ydeHHs, TOCTPOCHHUS WHAMBHUIYaIbHBIX
0o0pa3oBaTEeNIbHBIX  IpOTrpamMM, OOecreunTh yriIyOJAEHHOE M3yyeHHEe TIeOMETpPUM  Kak
COCTaBIIAONIEH yueOHOTO MpenMeTa «MaTemMaTukay;,

MOJIFOTOBUTh OOYYAIOIIMXCS K MPOAODKEHUIO M3yYeHHMsS MaTeMaTHUKU ¢ Y4ETOM BbIOOpa
Oymymieit mpodeccuu, obecreunBasi MPEEMCTBEHHOCTh MEXKIY OOmuUM U MpodeccHOHATBHBIM
oOpa3zoBaHuEM.

Ha wu3yuenmne ydeOHOro kypca «l'eomerpus» Ha yriyOia€HHOM ypoBHe oTBoauTcs 204
yaca: B 10 kimacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 yaca B Hefienio).



COJEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE NOHATUSA CTepeoMeTpuu. Touka, npsmasi, IJIOCKOCTh, MpocTpaHcTBO. IIoHsATHe
00 aKCMOMaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHHU U CIESICTBHS U3 HUX.

B3anMHOe pacrnosnoxkeHue NpsMbIX B IMPOCTPAHCTBE: MEPECEKAIOIIUECS, MTapalIeIbHbIE 1
CKpeluBaromuecs npsamele. IIpuzHaku ckpemmBaromuxcs npsaMbix. [lapainensHoCTs IpAMbIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE: IAPAJUICIIBHBIC IIPSIMbIE B IIPOCTPAHCTBE, MAPaJUICIBHOCTh TPEX
OpSMBIX, MNApaJUICJIBHOCTh HpsIMOM M IulockocTd. [lapamnensHoe M LEHTpajabHOE
MIPOEKTHUPOBaHUE, U300paxkenue Guryp. OCHOBHBIC CBOWCTBA MapajuIeIbHOIO MPOESKTUPOBAHMS.
N3006paxenue ¢puryp B napajuiesibHOM MPOEKUHUU. YTJIbl C COHANPABICHHBIMU CTOPOHAMM, YIrOJl
MEXAY IpsMBIMU B NpocTpaHCTBE. IlapamienbHOCTh MIIOCKOCTEN: MapajliesIbHbIE TUIOCKOCTH,
CBOWCTBA MapauiesIbHBIX IockocTel. [IpocTeiine npocTpancTBEHHBIE (PUTYPHI HA MIIOCKOCTH:
TETPadap, NapajuIeICIHUIIE], IOCTPOCHUE CEYCHUM.

[lepneHOUKYNApPHOCT NPAMOM M IUIOCKOCTH: IEPHEHIUKYJISIPHBIE IpPSMBIE B
IIPOCTPAHCTBE, IMpsIMbIE MAPAJUICIIbHBIE U IMEPIECHAMKYISAPHbIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYISIPHOCTH TIPSIMOM M IJIOCKOCTH, TeopemMa O MpsAMOM NEPIECHIUKYIIPHOU
m10ckocTd. OpTOroHaabHOE NPOEKTUpOBaHME. llepneHauKynsap U HAKIOHHBIE: PACCTOSHUE OT
TOUYKH JIO0 TUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 710 MIOCKOCTH, MPOEKIHs (PUTYphl HA IIIOCKOCTb.
[lepnieHIUKyYIAPHOCTD IUIOCKOCTEW: IPU3HAK NEPIECHAUKYISIPHOCTH ABYX ILNIOCKOCTEH. TeopeMa
0 TpEX MEPIECHIUKYIApaX.

VYTIuBl B IPOCTPAHCTBE: YIOJ MEXAY IPSIMOM U INIOCKOCTBIO, IBYTPaHHBIN yroOJl, JUHEWHBIN
yroJl IBYrpaHHOro yria. TpéxrpaHHeli W MHoOrorpassele yribl. CBONCTBa IUIOCKMX YIJIOB
MHOrorpaHHoro yria. CBOHCTBa MJIOCKUX M JIBYTPaHHBIX YIJIOB TPEXTPAHHOIrO yria. Teopemsl
KOCHHYCOB M CUHYCOB JUUISl TPEXTPAaHHOTO YIJIA.

MHororpaHHMKH

Bunbl MHOrOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yrompHas npusMma,
npsiMas ¥ HaKJIOHHAs NpU3Mbl, OOKOBas M TOJHAas MOBEPXHOCTb NpusMsbl. [lapamnenenunen,
IPSIMOYTOJIBHBIN Napajulesienunes W ero csodcrsa. KpaTwaiilime InyTM Ha IOBEPXHOCTHU
MHororpannuka. Teopema Diinepa. IlpoctpanctBennas teopema I[ludaropa. IMupamuma: n-
yrojibHasi IMpaMuia, IpaBuibHasg U yceu€HHas nupamuabl. CBoiicTBa pédep U OOKOBBIX IpaHel
NIpaBUIBHON nupamuibl. lIpaBuibHBIE MHOTOIPaHHUKH: NPAaBWIbHAs NPU3Ma W IPaBUIIbHAs
nupamMuia, npaBuibHasl TPEYroibHAsl MUpaMUia U NMpaBUIbHBIN TeTpasap, KyO. Ilpencrasienue
0 ITPaBWJIBHBIX MHOTOTPaHHHUKAX: OKTa’Ap, NOACKad AP U UKOCAdAP.

Bbruncienue 371eMEHTOB MHOTOTPAHHUKOB: pEOpa, AuaroHanu, yriel. [lnomans 6okoBoi
IIOBEPXHOCTH M IIOJHOW IIOBEPXHOCTH MNPSMOM IPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema o
OOKOBOH TOBEPXHOCTH MNpsiMON mpu3Mbl. [lnomans OGOKOBOW MOBEPXHOCTH M MOBEPXHOCTH
MIPaBUJILHOM MUPAMUJIBI, TEOPEMA O IUIOLIAAN YCEUEHHOW MUPAMUIBI.

CuMMeTpust B IPOCTPAHCTBE. DJIEMEHTbl CHMMETPHM IIPAaBUIIBHBIX MHOTIOI'DAHHUKOB.
CuMMeTpuss B MNpaBUIBHOM MHOTOIDAHHUKE: CHMMETpHUS MapajulelieNuIea, CUMMETPUs
MIPaBUJIBHBIX IIPU3M, CHMMETPHS IPABUIIBHOW NTUPaMUBL.

BexkTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[lonsTHSA: BEKTOP B IIPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEApHBbIE, COHAIPABJICHHBIE WM IPOTHUBOIOJIOKHO HAIPABICHHBIE BEKTOpbl. PaBeHCTBO



BEKTOpPOB. [IeHCTBHUS C BEKTOpPAMM: CIIOKEHUE M BBIUUTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHOXEHHME BeKTopa Ha uwucio. CBoicTBa clokeHusi BeKTopoB. CBoiicTBa
YMHOXEHHS BEKTOpa Ha uucio. [lonsatue xomiutanapusle BeKTOpsl. [Ipu3Hak komIutanapHocTn
Tp€X BekTOpoB. [IpaBuno mapamnenenunena. Teopema O pasiIoKEHUM BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BeKTOpaMm. IIpsmMoyrosbHass cucremMa KOOpJAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBA3p MeXAy KOOpAMHAaTAMH BEKTOpPAa M KOOPAMHATAMHU TOYEK. YTOJ
Mexay BekropaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tesa BpaneHus

[loHATHSA: UWIMHApPUYECKAs IOBEPXHOCTh, KOHHYECKash IOBEPXHOCTb, cepuueckas
MIOBEPXHOCTh, OOpa3yrolue noBepxHocTed. Tema BpalleHUs: LWIMHAP, KOHYC, YCEUEHHBIN
KoHyc, cepa, map. Bzaumuoe pacrionokenue chepsl U IIOCKOCTH, KacaTelbHas IUNIOCKOCTh K
cdepe. M300paxeHne Ten BpalleHus Ha IiockocTu. Pa3Béprka munuHaapa u konyca. CummeTpust
ctheps! u mapa.

O06bEM. OcHoBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOIBLHOTO
napayenenunena u cienctsus u3 He€. OOBEM TpsIMOW W HAKIOHHOM MPHU3MBI, MUIUHAPA,
nupamMuibl 1 KoHyca. O0bEM I1apa U apoBOTO CETMEHTA.

KomOuHanuu Ten BpallleHuss M MHOTOrpaHHUKOB. Ilpu3ma, BhnucaHHAass B LMJIMHAID,
onucaHHas okoso IwnHapa. [lepeceuenne cdepsl U mapa c¢ miockoctelo. Kacanue mapa u
cdepsl II0CKOCThIO. [ToHsATHE MHOTOIpaHHUKA, OMIMCAHHOTO OKOJIO cepsl, chepbl, BIUCAHHO B
MHOT'OT'PAaHHUK WJIM TEJIO BpalllEHUS.

[Tnomanp MOBEPXHOCTH HWIMHIpPA, KOHYyca, miomians cdepel u e€ dacteir. [logodue B
npoctpanctBe. OtTHomeHHe O00BEMOB, TIUIOIIA[AEH MOBEpXHOCTEH MOAOOHBIX  uryp.
IIpeoOpa3oBanue momobus, romoTteTus. PemeHue 3agay Ha IUIOCKOCTH C HCIOJIB30BaHHEM
CTEPEOMETPUUYECKUX METOJIOB.

[locTpoeHne ceyeHM MHOTOTPAHHUKOB W TeJ BpalleHUs: CEYEeHHs LHMIAHJIpa
(mapamienbHO M NEPNEHIUKYISIPHO OCH), CEYEHMs] KOHyca (MapajulelbHbIE OCHOBAaHUIO U
MPOXOJALINE Yepe3 BEpLINHY), CEYEHUs IIapa, METOJbl MOCTPOCHUsI CEYEHHI: METO/ CJeNOB,
METOJl BHYTPEHHETO IIPOEKTUPOBAHUS, METO] IEPEHOCA CEKYILEH IUIOCKOCTH.

BekTopbl M KOOpANHATHI B IPOCTPAHCTBE

Bexkrtopsl B npoctpancTBe. Onepanuu HaJ BeKTopaMu. BeKkTopHOE yMHOKEHUE BEKTOPOB.
CBolicTBa BEKTOPHOTO YMHOKEHHA. [IpsmoyronpHas cucreMa KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Paznoxxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOA IpU
pEeLIEHNN TEOMETPUYECKUX 3a]1a4.

JBHKEHHS B IPOCTPAHCTBE

JBwxenus mpoctpanctBa. OtoOpaxkenus. [IBmwxenus u paBeHCTBO ¢uryp. OOmme
CBOMCTBAa JABW)KEHHUH. BHIBl NBWXEHUI: NapajjiesIbHBII NEPEHOC, LEHTpalbHas CHUMMETpHS,
3epKajbHas CHMMETPHS, TIOBOPOT BOKPYT mpsmMoii. [IpeobpazoBanust nogodwus. IIpsimast u cdepa
Ditnepa.



IIJTIAHUPYEMBIE PE3YJIbTATBI OCBOEHMA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

1) rpaxkaanckoe BOCIIUTAHHE:

C(HOPMUPOBAHHOCTh TPAKIAHCKOW TMO3ZHWIMM  OOydJalomerocss Kak AaKTUBHOTO W
OTBETCTBEHHOT'0 WIEHAa POCCHICKOro O0IecTBa, MPEACTABICHHE O MAaTEeMAaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIaHCKOro oOIecTBa
(BBIOOpHBI, OMPOCHI U JAPYroe), yMEHHE B3aUMOJAEHCTBOBATH C COIMAIBHBIMU HMHCTHUTYTaMH B
COOTBETCTBHUH C UX PYHKIHUSIMH U HA3HAYCHUEM;

2) naTpuoTH4YecKoe BOCIIUTAHHUE:

c(OpPMUPOBAHHOCTh POCCUMCKOMN TpaskJaHCKON MIACHTUYHOCTH, YBaXKCHHS K MPOLULIOMY U
HACTOSILIEMY POCCHUMCKONW MAaTEMAaTHKH, LIEHHOCTHOE OTHOILIEHUE K JOCTHMKEHHSIM POCCUUCKUX
MAaTEMAaTHUKOB U POCCHUMCKOW MATEMAaTUYECKON WIKOJbI, MCHOJb30BAHUE ATUX JOCTHUKEHHUN B
JIPYTUX HayKax, TEXHOJOTHUSX, cpepax SKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAHHWE  JIYXOBHBIX IIEHHOCTEH  POCCHUHCKOrO  Hapoja, C(HOopMHPOBAHHOCTH
HPaBCTBEHHOI'O0 CO3HAHMS, 3TUUECKOTO MOBEJICHUS], CBI3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM
JTOCTIDKCHUM HAyKH M JACSATEIbHOCTHIO YUEHOTO, OCO3HAHWE JUYHOrO BKJIaJa B TMOCTPOEHUE
YCTONYHUBOIO OyIyIIETo;

4) 3cTeT4YecKoe BOCIMTAHME:

ACTETUYECKOE  OTHOIICHHE K  MHpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peUIeHUH, pacCyXIeHUH, BOCIHPUUMYHBOCTH K
MaTeMaTHYE€CKUM acleKTaM pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) puzuueckoe BocniuTanme:

c(OpMUPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTHUECKHUE 3HAHUSI B UHTEpecax 3710pPOBOTO
n Oe3zomacHOro o0pasza JKW3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (30pPOBOE
nuTaHue, cOaJaHCUPOBAHHBIN PEXKUM 3aHITHI U OTAbIXA, peryisipHas Gpusnueckas akTHUBHOCTD),
(u3HUecKoe COBEPIICHCTBOBAHUE MPH 3aHATUSX CIIOPTUBHO-03/I0POBUTENBHON IE€SITEFHOCTHIO;

6) TpynoBoe BocniuTanue:

TOTOBHOCTh K TPYIy, OCO3HaHHE LIEHHOCTH TPYIOJIO0US, HHTEPEC K Pa3INuuHbIM cdepam
npodeccuOHANBHON NEeATENbHOCTH, CBSI3aHHBIM C MAaTeMaTUKON U €€ MPUIOKEHUSIMU, YMEHHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiedt mnpodeccuu U pearn30BBIBATH COOCTBEHHBIC
KU3HEHHbIC IUJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO HA MPOTSHKCHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTeMaTHUYECKOW HAITPaBJICHHOCTH;

7) 3K0JI0THYECKO0Ee BOCIIUTAHME:

c(OPMUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYphl, IOHHNMAaHHE BIUSHUS COLUAIBHO-
SKOHOMHUYECKHMX IIPOLECCOB HAa COCTOSHHE IPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAaHHE
rI00AaNbHOTO  XapakTepa  OKOJOTHMYECKMX  IpoOJieM, OpHeHTalus Ha  IpUMEHEHHE
MaTEeMaTUYECKUX 3HAHUU JIJISi pElICHUs 3a7a4 B 00JIACTH OKPYKAIOIIEH Cpeibl, IIIaHUPOBaHUE
MOCTYIIKOB M OLIEHKH X BO3MOKHBIX IMOCIEACTBUMN ISl OKPY>KAIOLIEH CPeJIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:



c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs HAayKd W OOIIECTBCHHOW NMPAKTUKH, MOHUMAaHHE MAaTEMaTHYECKOW HAyKH Kak CQepsl
YeJIOBEYECKOU JEATEIBHOCTH, ITAlOB €€ Pa3BUTHSA U 3HAYUMOCTHU Ul Pa3BUTHs LIMBUIIU3ALINY,
OBJIAJICHUE SI3BIKOM MATEMATUKU U MaTEMATUYECKOU KYJIBTYPOU KaK CPEICTBOM II03HAHUSA MHUPA,
TOTOBHOCTb OCYULIECTBIIATH MPOEKTHYIO U UCCIENI0BATEIBCKYIO JEATEIbHOCTh HHIUBUAYAIbHO U

B TpYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

I[lo3naBaTebHBIE YHHBEpPCAIbHbIE YUeOHbIe 1eHCTBUS

Ba3zoBble Jloruyeckue geicTBuUs:

BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKK MaTEeMAaTUYECKUX OOBEKTOB,
MOHATHIA, OTHOIICHUH MEXIy TMOHATHUAMHU, (OPMYIUPOBATH ONPEACIICHUS TOHSITHIA,
yCTaHABIMBATh CYILIECTBEHHBIM MNpU3HAK KiIacCU(UKALMU, OCHOBaHUS [Jisi 000OIIeHUs u
CpaBHEHHUS, KPUTEPUU TPOBOJMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (OPMYIHPOBATh U MPEOOPA3OBBIBATH CYXKIACHHUS: YTBEPAUTEIbHBIE U
OTpHIIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBJISITh MAaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TPOTHBOpEYHs B (akTax,
JNAHHBIX, HAOMIONCHUSIX W  YTBEPXKACHHUSIX, TpeajiaraTh KPUTEPUU I BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYMIL;

JejaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUCHHI, YMO3aKIIFOUEHHU 110 aHAJIOTUU;

MPOBOJIUTH CAMOCTOSITEIIBHO JOKa3aTeIbCTBA MAaTEMAaTUUECKUX YTBEP KIEHUHN (IIpsSIMbIE U
OT TPOTHUBHOTO), BBICTPAWBATh APTyMEHTAIMIO, MPUBOJIUTH MPUMEPHl U KOHTPIPHUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKJACHUS U BBIBOJIbI,

BEIOMpaTh Ccroco0 pemieHUs y4eOHOU 3amaun (CpaBHHBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HamOoOJiee TMOAXOASAIIMM C y4ETOM CaMOCTOSITEILHO BBIJICIICHHBIX
KpUTEPHEB).

basoBble ucciie1oBaTe/IbCKHeE A1eHCTBHUA:

HCIIOJIb30BaTh BOIMPOCHI KaK HMCCIIEeI0BATEIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BONPOCHL, (DUKCHpYIOIIKUE MPOTUBOpEUYUE, MpoOIeMy, yCTaHABIMBAaTh HCKOMOE M JAHHOE,
(hopMHUPOBATH THUIOTE3Y, APTYMEHTHPOBATH CBOO IMTO3HIINIO0, MHEHUE;

MIPOBOJIUTH  CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIEJIOBAHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTUYeCKOTO OOBEKTa, SIBJICHHS, IMPOLECCa, BBISBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMu, SIBJICHUSIMHU, TTPOIIECCAMHU;

CaMOCTOSITENIbHO (pOPMYTUPOBATH 0000IIEHUSI U BBIBOJBI MO0 pe3ysibTaTaM MPOBEAEHHOTO
HAOJIO/ICHUsI, KCCIIEIOBAHUS, OIEHUBATh TOCTOBEPHOCTh MOTYYEHHBIX Pe3yIbTaTOB, BBIBOJOB U
000011eHHI];

MIPOTHO3MPOBATh BO3MOYKHOE pa3BUTHE MpoOIIEcca, a TAK)KE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmaumeii:

BBISBJIATH JeUIUTHI HHPOPMAIUH, JAaHHBIX, HEOOXOANUMBIX JUIsi OTBETa HA BOIPOC U IS
pelieHus 3a/1a4uu;

BbIOMpaTh MHGOpPMAIMI0O M3 HCTOYHUKOB PA3IUYHBIX TUIIOB, aHAJIU3UPOBATH,
CHUCTEeMATH3UPOBATh W HHTEPIPETUPOBATH HHMDOPMAIMIO pPA3IHYHBIX BHUIOB U  (QopMm
MIPEACTaBICHUS;



CTPYKTYpUpOBaTh  MHPOpPMALIMIO, MpPEICTaBIATh €€ B  pa3iuyHbBIX  (opmax,
WLTIOCTPUPOBATH I'PaUIeCKH;

OLICHMBATh HAA&KHOCTH HHPOpPMAIMKM IO CAMOCTOSTEIBHO  CHOPMYIHPOBAHHBIM
KPUTEPHSIM.

KoMMyHHKaTHBHBbIEC YHUBEPCAJIbHbIC Y4eOHbIE AeliCTBUSA

OO0menue:

BOCIPUHHUMATh U (OPMYJIMPOBATH CYXKACHHUS B COOTBETCTBUU C YCJIOBHUSIMHU U IENISIMU
o0I1eHus, SICHO, TOYHO, IPAMOTHO BBIPAXKaTb CBOIO TOYKY 3PEHHUS B YCTHBIX U HMUCbMEHHBIX
TEKCTaX, JaBaTh IIOSICHEHUs II0 XOAYy pEUIeHUs 3aJayd, KOMMEHTUPOBATh IIOJY4YECHHBIN
pe3yJbTart;

B Xo/1€ OOCYX/IEHHUs 3a7aBaTh BOIMPOCHI MO CYILECTBY OOCYXIaeMOM TeMbl, MPOOJIEMBI,
pemaeMon 3a1a4yu, BbICKA3bIBaTh WJIEU, HALCJICHHBIC HA IOMCK PELICHUS, COIOCTaBIATH CBOU
CYXJIEHUS C CYXKACHUSAMHU APYTrUX YYaCTHUKOB JUaJlora, oOHapy>KUBaTh PaziINuue U CXOJCTBO
MO3UIMH, B KOPPEKTHOU opme GopMyTupoBaTh pa3HOIIACHUS, CBOM BO3PAKEHHUS,;

MPEACTABIATh PE3yJAbTaThl PEIICHMS 3aadM, JKCIEPUMEHTA, HCCIEIOBAHMS, IPOEKTA,
CaMOCTOSATENIbHO BbIOMpaTh (QopMarT BBICTYIJIEHHS C Y4€TOM 3ajJad NpPE3eHTAlUu U
0COOEHHOCTEH ayTUTOPUH.

PeryasiTuBHble yHHMBEpPCcAIbHbIE YUeOHbIE 1elCTBHS

Camoopranusanus:

COCTaBIISITh IUIAH, AJITOPUTM pEILICHUS 3a7aud, BbIOUpaTh CIOCOO peleHUs ¢ y4EToM
UMEIOIINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI PEUICHUH C Y4ETOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJ/Ib, IMOIIUOHAIbHBIH HHTEJIEKT:

BJIaJI€Th HAaBBIKAMU TO3HABATENILHOU pe(IeKCUN KaK OCO3HAHUS COBEPIIAEMbIX NeHCTBUI
U  MBICIUTEIBHBIX IPOLECCOB, MX pPE3yJIbTaTOB, BIAJETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS ITpoLiecca U pe3ysbTaTa peleHnss MaTeMaTHIeCKOM 3a1a4u;

MIPEIBUIIETh TPYAHOCTH, KOTOPbIE MOTIYT BO3HMKHYTh IIPM PELIEHUM 3a7a4d, BHOCHUTH
KOPPEKTUBBI B JIESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, JAHHBIX, HAWJACHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE peE3yJbTaTa LEIM M YCIOBUAM, OOBSICHITh NPUUMHBI
JNOCTHKEHHUS] WJIM HEJAOCTH)KEHUS pe3yJIbTaTOB JE€ATEIbHOCTH, HAXOIUTh OIIMOKY, [aBaTh
OLIEHKY TPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eATEJIBHOCTD:

MMOHUMATh M UCMOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W WHIUBUAYATbHONH pabOThHI Mpu
pemieHMH y4eOHBIX 3ajay, NPUHUMATH IIeJIb COBMECTHOH JEsATEeIbHOCTH, IUIAHUPOBATH
OpraHU3aIUI0 COBMECTHOM pabOThI, paclpeesiTh BUABI padOT, JTOTOBapHBAThHCS, OOCYKIATh
MpOIeCC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPYMMOBEIX (hopmax paboTsl (0OCykaeHHs, 0OMEH MHEHHH, «MO3TOBBIC
HITYPMb» U HHBIE), BBIIOJHATH CBOIO 4acTh pabOThl U KOOPAMHHPOBATH CBOU JEHCTBUA C
JIPYTUMH 4IEHAaMH KOMaHJbl, OLIEHUBaTh KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO
KpUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.

INPEIMETHBIE PE3YJIbTATbHI



K koniy 10 knacca oOyyaronmiics Hay4uTCs:

CBOOOJTHO OTIEPUPOBATH OCHOBHBIMH TOHITHSAMHU CTEPEOMETPHH TPH PEUICHUH 33124 U
NPOBEJICHUN MaTEMaTHYECKUX PACCYKICHHH;

NPUMEHSATh aKCHOMBI CTEPEOMETPUH W CJICICTBUS W3 HHUX TMPH  PEHICHUU
reOMETPUYECKUX 3a/1a4;

KJIaccu(UIMpoBaTh B3aMMHOE PACIIOIOKEHHE TPSMBIX B TIPOCTPAHCTBE, TUIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJIHO OTIEPUPOBATH MOHSATHSIMH, CBSI3aHHBIMU C YIJIAMH B MPOCTPAHCTBE: MEXKIY
IPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOM U IJIOCKOCTHIO;

CBOOOJIHO OTIEPHPOBATH TOHSATHIMH, CBI3aHHBIMH C MHOTOT'paHHHKAMH;

CBOOOJIHO pAacro3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAaHHUKOB (IIpU3Ma, MUPaMUAA,
MPSIMOYTOJIBHBIN TIapayiieenumne;], Kyo0);

KJIaccu(UIUpoBaTh MHOTOTPAHHUKH, BEIOMPAst OCHOBaHHS IS KJacCU(UKaIUHY;
CBOOOJIHO ONEpUPOBaTh MOHITHUSMH, CBS3aHHBIMM C CEYEHHEM MHOTOIPaHHUKOB
TUTOCKOCTBIO;

BBINOJIHATH MapaljiesIbHOE, LIEHTPAJIbHOE M OPTOrOHAJIbHOE MPOEKTUpOBaHKUE (GUTYp Ha
TUIOCKOCTB, BBITIOJIHAT H300pakeHHs: (UTYp Ha IUIOCKOCTH;

CTPOUTBH CEYEHUS MHOTOTPAHHHKOB Pa3IMYHBIMH METOAAMH, BBIIOJIHATH (BBIHOCHBIE)
IUIOCKHE YEPTEXKH M3 PHUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIYUCIIAATh  TUIOIIAAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma, NHpPaMHIA),
reOMETPUYECKUX TeJ C IPUMEHEHUuEM (HOpMYIT;

CBOOOJIHO OMNEpUPOBATh TMOHATHAMHU: CUMMETPHUS B NPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M INIOCKOCTh CHMMETPHHU (HUTYPHI;

CBOOOJIHO OTIEPUPOBATH MOHATUSMH, COOTBETCTBYIOLUIMMH BEKTOpAaM U KOOPJMHATAM B
HPOCTPAHCTBE;

BBITIOJIHSATH IEHCTBUS HaJl BEKTOPaMH;

pemaTh 3aJa4d Ha JIOKa3aTeJbCTBO MaTeMaTHUECKUX OTHOILIEHUH M HaXOXKICHHE
TeOMETPUYECKUX  BEIMYMH, MPHUMEHSS M3BECTHBIE METOABl TIPH  PEIICHUU
MaTeMaTH4YeCKUX 33/1a4 MOBBIIICHHOTO M BEICOKOTO YPOBHS CIIOKHOCTH;

NPUMEHATHh MPOCTEUIINE POTPaMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI ITPH PEIICHUH CTEPEOMETPUIECKUX 3a/1aY;

U3BJIEeKaTh,  NpeoOpa3oBbIBATH W HMHTEPIPETHPOBATH  HMHGOPMAIMIO O
INPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (Urypax, MPEACTABICHHYI0 Ha 4YepTexax Hu
PHUCYHKaX;

NPUMEHATh TIOJIydCHHBIC 3HAHMS Ha TPAaKTUKE: CpPaBHUBAaTh M aHAIN3UPOBATH
peanbHble CHUTYaIlMH, IPUMEHITh U3yUCHHBIC MOHSTHS B IPOLIECCE MOMCKA PEUICHUS
MaTeMaTH4ecku CHOPMYIMPOBAHHON MPOOIIEMBI, MOAEIUPOBATh peaibHbIE CUTYalllu
Ha S3bIKE€ TEOMETPUHU, MCCIEN0BATh MOCTPOEHHBIE MOJEIH C MHCIOJIb30BaHUEM
IE€OMETPUYCCKUX TIOHSATHH M TEOpeM, ammapara anreOphl, pemaTh MPaKTHYEeCKue
3a1a4M, CBSI3aHHBIE C HAXOXK/ICHHEM F€OMETPHYECKHUX BEINYHH;

UMETh MpPEJCTaBICHUs] 00 OCHOBHBIX ATanax pa3BUTHS TEOMETPHHM KaK COCTaBHOM
qacTH (QyHAaMEHTa Pa3BUTHS TEXHOJIOTHIL.

K koniy 11 kaacca oOyyaronuiics Hay4uTCs:



CBOOOIHO ONEPUPOBATH MOHSATUSIMH, CBI3aHHBIMH C IMJIUHAPUICCKON, KOHUIECKOU U
cheprudecKoi TOBEPXHOCTIMH, OOBSICHATE CIIOCOOBI TIOTYUSHHS,

OTIepUPOBATh TOHATUSMHU, CBS3AHHBIMU C TeJaMHU BpAIIEHUS: [MUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Telia BpalleHus (IMIUHIP, KOHYC, cdepa U map) U OOBICHATH CIIOCOOBI
TIOJTy9YCHUS TeJl BPAIICHHUS;

KJIaccu(UIUPOBATh B3aUMHOE PACIIONIOKEHHE C(EPhI U TNIOCKOCTH;

BBIUMCIISTh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHHUKOB W Tell BpallleHus, OOBEMBI U
IUTOINAAH MTOBEPXHOCTEH MHOTOTPAHHHUKOB M TeNl BPALICHHS, T€OMETPHUECKUX Tell C
npuMeHeHueM GopMmyir;

CBOOOTHO OMEPUPOBATH MOHSITUSIMU, CBSI3aHHBIMH C KOMOWHAIIMSMU TN BpALICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIM B cepy U ONMUCAHHBIN OKOJIO cepsl,
ctepa, BCaHHAs B MHOTOTPAHHHK HIIM TEIIO BpalCHHUS;

BBIUMCIISITH COOTHOIICHUS MEXAY IUIOMIAISIMU MTOBEPXHOCTEW U 00BEMaMHU MOJOOHBIX
TeN;

n300pakaTh H3y4daeMble (UTYPBHI, BBIMOJHATH (BBIHOCHBIE) IIJIOCKHE YEPTEKH U3
PHCYHKOB HPOCTBIX O0OBEMHBIX (DUTYp: BUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJ BpaIeHHS,

U3BIIEKATb, UHTEPIPETHPOBaTh M MIpeoOpa3oBbiBaTh  WHGOPMAIUIO 0
IPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (HUTypax, MPEICTaBICHHYI0 Ha dYepTekXax u
PHUCYHKaX;

CBOOOJTHO OTIEPUPOBATH TIOHSATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJTHATH ONEPAIMU HAJl BEKTOPAMU;

3aJlaBaTh INIOCKOCTh YpaBHEHHUEM B JEKapTOBOIl cucTeMe KOOpAMHAT;

pemiath TeOMETPUYECKHE 3aJayd Ha BBIUMCICHHE YIJIOB MEXIYy NPSIMBIMU H
IUIOCKOCTSIMHU, BBIYHMCIICHUE PACCTOSHUN OT TOYKH JO IUIOCKOCTH, B II€JIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/A MPU PEIICHHH;

CBOOOJHO OINEpPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C JBHKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA ABMKCHUM;

BBIMOJHATh H300paXK€HHUsS MHOTOTPAHHUKOB M TeJl BpPAILEHUS NpU MapaylieIbHOM
MepeHoce, NEeHTPATbHONH CUMMETPUHU, 3epKaTbHOW CUMMETPHH, MPU TOBOPOTE BOKPYT
npsSMOii, IpeoOpa3oBaHus OO0,

CTPOUTh CEYEHHsS MHOTOTPAaHHUKOB © TeJ BpAILEHUS: CEYCHHs IHIMHApA
(mapanienbHO M NEPIEHANKYISIPHO OCH), CEYCHHUST KOHYca (MapajuiebHbIe OCHOBAHUIO
U TIPOXO/SIIINE Yepe3 BEPIINHY), CEUCHHUS I1apa;

UCTIOJIB30BaTh METOJBI TIOCTPOCHHUSI CEYCHHH: METOJ| CJIEeIOB, METOJ BHYTPEHHETO
POEKTUPOBAHUS, METO]] IIEpEHOCA CEeKYILEH MITOCKOCTH;

JTOKa3bIBaTh T€OMETPUUYECKHE YTBEPIKICHHUS;

NPUMEHATh TeoMeTpuueckue (akThl Ui PEIICHUS CTePEOMETPUYECKHX —3ajad,
IIPEIIOJIaraloIMX HECKOJIBKO IIAroB pelieHus, €CIM YCJIOBUS MPUMEHEHHs 3aJaHbl B
SIBHOW U HEeSIBHOU (hopme;

pemaTh 3aJa4d Ha JIOKA3aTebCTBO MAaTEMaTHUECKUX OTHOIICHUH W HaXOXXICHHE
F€OMETPUYECKHX BEITHYHNH;

MPUMEHSTH IPOTPAaMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHKAITHOHHBIC CHCTEMBI TIPH
pELICHNH CTEPEOMETPUYECKHX 3a/1aY;



IPUMEHSTh IIOJYYEHHbIE 3HAaHUS HA IPAKTHKE: CpPaBHMBATh, AHAIU3UPOBATH U
OILICHUBATh peajibHbIE CUTYAIIUU, IPUMEHATh U3YUECHHbIE MOHSITHS, TEOPEMBI, CBOICTBA
B Ipolecce IOHUCKAa pELIeHUs MaTeMaTH4ecKu C(HOPMYIMPOBAHHOW MPOOIEMBI,
MOJIETUPOBATh peajbHbIE CUTYal[MM Ha S3bIKE F€OMETPHUH, UCCIIEI0BATh IOCTPOCHHbIE
MOJIEJIA C UCHOJIb30BAHUEM I'€OMETPUUYECKUX MOHATUH M TEOpeM, ammapara aiareopsl,
pelaTh NPakTUUECKUE 3aJa4M, CBA3aHHbBIE C HAXOKIECHUEM F€OMETPUUECKUX BEJIINUMH;
UMETh IPEJCTABICHUs] 00 OCHOBHBIX JTanax pa3BUTHS T€OMETPUM KaK COCTABHOM
yacTu (yHJaMeHTa Pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumeHoBaHue pa3aesoB U TeM KoJsnyecTBO 4acoB DJIeKTPOHHbIE
n/n IporpamMmel Bcero Kontpoabubie | Ilpaktnueckne = (UndpoBbie)
padoThI padoThI o0pa3oBaTebHbIE
pecypchbl
1 BBeneHue B cTepeoMeTpuIo 23 1
2 B3anMHOe pacnosiokeHue IpsIMbIX B 6 1
IIPOCTPAHCTBE
3 [NapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 8
IIPOCTPAHCTBE
4 [lepnenquKyIsApHOCTD NPSMBIX U 25
IJIOCKOCTEH B IPOCTPAHCTBE
5 VYTIIBI M pacCTOSTHUS 16 1
6 MHororpaHHUKH 7 1
7 BekTopsl B IpocTpaHCcTBE 12
8 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AIIHS 5 2
3HaHUH
OBHIEE KOJIMYECTBO YACOB I1O ITPOTPAMME | 102 6 0




11 KIIACC

Ne n/m HaunmeHoBaHue pa3iesioB U TeM KonuuecTBo yacoB DJIeKTPOHHbIE
IporpaMMmel Bcero Kontpoabnbie | Ilpaktnueckue | (UH(poBLIe)
paéoThI pa6oThI odpa3oBaTe/bHbIE
pecypchbl
1 AHanutnyeckas reoMeTpHusl 15 1
2 [ToBTOpEeHme, 0600IIEHNE 1 15 1
CUCTEMaTH3allMs 3HAHUH
3 O0BEéM MHOTOTpaHHUKA 17 1
4 Tesna BpalieHus 24 1
5 [Tnomaay moBepXHOCTH U 00BEMBI 9 1
KPYTJIBIX Te
6 JIBrokenus 5) 1
7 [ToBTOpenue, 06061IeHNE 1 17 2
CUCTEMaTH3aIHs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME | 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBo 9acoB

Bcero KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

Jara
U3yYeHUS

DJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

OcHoBHBbIE MpaBUiIa H300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajieibHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3KA

[lonsaTHA cTepeoMeTpUn: TOUKA, psAMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBUJIa U300paKeHUs Ha PUCYHKE
IUIOCKOCTH, NMapaJuIeIbHbBIX IPSAMBIX
(OTpE3KOB), CepeaUHBI OTpPE3Ka

IlonsaTus: NepeCCKaArOmMuecCd MiI0CKOCTH,
MEPECCKAOIMEC MpAMas U IMIO0CKOCTb,
MOJIYIIPOCTPAHCTBO

[lonsaTus: nepecekarouuecs MmIOCKOCTH,
nepeceKaronmecs npsiMasi M miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHHKH, H300pakeHUE
MIPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIIUX 00BEKTOB

MHororpaHHuKH, H300pakeHne
MPOCTEHIINUX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIHNX 00bEKTOB

AxcuoMEbl CTCPCOMETPUH U IICPBLIC
CJIICACTBUA U3 HUX

AXCHOMBI CTEPEOMETPHUHU U TIEPBbHIE
CJIEICTBHS U3 HUX

AXCHOMBEI CTCPCOMCTPHH U IICPBLIC




cnenctBus u3 HuX. CrocoOsl 3a/1aHus
MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
O603HaueHUs! TPSIMBIX U TUTIOCKOCTEH

10

N300pakeHne ceueHnil mupaMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 ux
pé6pa. M3o0Opaxenue nepecedeHus
MOJIyYEeHHBIX IJIOCKOCTeN. PackpammBanue
IMOCTPOCHHBIX ceueHnH Pa3sHbIMH LIBETAMU

11

N300pakeHue ceueHuil nupaMusl, Kyoa u
MIPU3MBIL, KOTOPBIE IPOXOIAT YEpe3 UX
pEbpa. M3o0pakeHue nepeceueHust
MTOJIY4EeHHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOCHHBIX CEYEHUH Pa3HbIMH LIBETaMU

12

N300paxenue ceueHuil nupamubl, Kyoa u
MIPU3MBI, KOTOPbIE IPOXOAT Yepes ux
pé6pa. M3o0Opaxenue nepecedeHus
MOJyYEeHHBIX IJIOCKOCTeN. PackpammBanue
IMOCTPOCHHBIX ceueHnH Pa3HbBIMH IBETAMU

13

N300pakeHue ceueHuil nupaMusl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 uxX
pEbpa. M3obpakeHne nepeceyeHus
IIOJIY4E€HHBIX IUIOCKOCTeN. PackpammBanue
MIOCTPOCHHBIX CEUEHUH pa3HBIMH LIBETAMU

14

Mertoa cieioB i TOCTPOSHUS CEUSHUMN

15

Merton cie10B A1 TIOCTPOCHUS CEYESHHH.
CBolicTBa nepecedeHuil MpsIMbIX U
IIJIOCKOCTEN

16

Merton cnenoB 1Sl MOCTPOCHUST CEUCHHUIA.
CBoiicTBa nepecevyeHnil MPsIMbIX U
IJIOCKOCTEN

17

[TocTpoeHue ceueHuit B mupamuse, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YE€PTEXKEH M 3aMKCh IIAroB




IMOCTPOCHUSA

18

[TocTpoeHue ceveHwmii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEpPTEKEN U 3aIUCh 111aroB
IIOCTPOEHHUS

19

[TocTpoeHue cevueHwmii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MIOCTPOEHHUS

20

[TocTpoenue ceuenuii B mupamue, Kyoe
1o TpéM ToukaMm Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3aIKCh I1aroB
IIOCTPOEHHUS

21

[ToBTOpenue manumerpun: Teopema o
MPOMOPLUOHANIBHBIX oTpe3kax. [logobOue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumetpuu: Teopema
Menenas. PacdyeTsl B ceueHHIX Ha
BBIHOCHBIX UepTexkax. Mcropus pa3Butus
TJIAHUMETPUH U CTEPEOMETPUH

23

KoHnTtponbHas padoTa "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHoe pacrnonokeHue NpsMbIX B
npoctpancTBe. CKpeluBaroIuecs
npsmsble. [IpuzHaku ckpenmBaromuxcs
npsmbix. [lapanenbHble npsMble B
IIPOCTPAHCTBE

25

Teopema 0 CylIeCTBOBaHUH U
€AMHCTBEHHOCTH NIPSIMOM NapaljIeIbHON
JAHHOM NPSMOM, ITPOXOASAIIECH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAILEH Ha TaHHOU
npsMoi. Jlemma o nepece4eHun
IIapaJIeJIbHBIX IPSAMBIX IIJIOCKOCTBIO




26

[TapannenbsHOCTH TpeX NpsAMbIX. Teopema o
TpEX nmapajuleNbHbIX NpAMbIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

27

[TapannenpHOE MPOEKTUPOBAHUE.
OcHOBHBIE CBOICTBA NapaJIEILHOTO
npoekTupoBanus. M300pakeHne pasHbIX
Gburyp B napaienbHON MPOCSKIIUU

28

LlenTpanbHas mpoekuus. Yroi ¢
COHANPABJICHHBIMU CTOPOHAMHU. YTOII
MEXIY IPSMBIMU

29

33)13"11/1 Ha JO0Ka3aTCJIbCTBO U
HUCCIICAOBAHHUC, CBA3aAHHBIC C
PAaCIIOJIOKCHUEM IIPAMBIX B IIPOCTPAHCTBE

30

IlonsTHSA: MapauIeIbHOCTD IPSAMON U
IUIOCKOCTH B npocTpaHcTse. [IpusHak
NapaJJICIIBHOCTH MIPSIMOU U IUNIOCKOCTH.
CaolicTBa napamieaIbHOCTH IPAMON U
IUIOCKOCTH

31

['eomeTpHruecKue 3ajauy Ha BHIYMCIICHUE U
JI0Ka3aTeNbCTBO, CBA3AHHBIE C
napajieIbHOCTBIO MPSIMBIX U MJIOCKOCTEN
B [IPOCTPAHCTBE

32

[locTpoenune ceueHus, MPOXOASILIETO Yepes3
JAHHYIO TPSIMYIO Ha YepTEkKE U
MapajyIeIbHOrO0 IPyrou npsmMou. Pacuér
OTHOILICHU I

33

[lapannenpHas npoeKuus, IPUMEHEHNE
JUTSI IOCTPOCHUS CEUCHHH Ky0a 1
napamienenumnena. CpoiicTBa
napasuieNienumne/1a ¥ Ipu3Mbl

34

HapaJIJ'ICJ'IBHBIC IIJTIOCKOCTH. HpI/ISHaKI/I
napaiJICIbHOCTH ABYX IJIOCKOCTEH

35

TeopeMa O MapaJuICIIbHOCTHU U




€IMHCTBEHHOCTH IJIOCKOCTH, MPOXOAAIIEH
4yepe3 TOUKY, He MPUHAIJICKAIYIO0 TJaHHOM
TJIOCKOCTH | CIIEACTBUS U3 HEE

36

CaoiicTBa napamieabHbIX MJIOCKOCTEN: O
[apaJIJIeIbBHOCTH MPSIMBIX MEPECECUCHUS
IIpU NIEPECEUEHUN ABYX MapajiebHbIX
IJIOCKOCTEMN TPEThEN

37

CBoiicTBa mapaieNbHBIX IJIOCKOCTEH: 00
OTpEe3Kax NapajulesIbHbIX MPSIMBbIX,
3aKJIFOYEHHBIX MEXY MapaljIeIbHBIMUA
IUIOCKOCTSIMU; O NIEPECEUEHUH NIPSIMOI ©
ABYMS MTAapaJlJICIbHBIMU INIOCKOCTAMUA

38

IToropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

[loBTOpEHME: TPUTOHOMETPUS
IPSIMOYTOJIBHOTO TPEYT OJIbHUKA

40

CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO
napasuiesienune1a

41

42

Brruncnenue 1iaMH OTpe3KOB B KyOe U
IIPSIMOYTOJIBHOM Tapasuleenue e

[lepnenaAuKyISIPHOCTD MPAMOM U
mockocTH. [Ipusznak
MEPIEeHIUKYIIPHOCTU MPSIMOU U
IJIOCKOCTH

43

[TeprieHAMKYASPHOCTH NPAMOMN 1
mrockoctu. [IpusHak
MEPIEHAUKYIISIPHOCTH IPSIMOM U
IJIOCKOCTH

44

Teopema o CylieCTBOBaHUH U
€IMHCTBEHHOCTH NPSIMOM, TPOXOISALLIEH
yepes TOUKY MPOCTPaHCTBA U
MEPIEHANKYISIPHOMN K MIIOCKOCTH




45

[TnockocTH U NepreHANKYIIIPHbIE UM
NpSIMbIE B MHOTOTpaHHHKAX

46

[TnockocTH U NepreHANKYIIIPHbIE UM
NpSIMbIE B MHOTOTpaHHHKAX

47

IlepnenauKynsp U HaKJIOHHAS.
IlocTpoeHne nepneHuKyspa U3 TOYKH Ha

IPSAMYIO

48

[lepnenauKysip U HAKJIOHHAS.
IlocTpoeHue nepneHuKyIsapa U3 TOYKU Ha

MIPSIMYIO

49

Teopema o TpéX NepHeHANKYIAPAX
(mpsimast u oOpaTHast)

50

Teopema o TpéX NepHeHANKYIAPAX
(mpsimast u oOpaTHasi)

o1

52

VYron Mexay CKpelrBaroIuMUCs
PSIMBIMU

[Touck nepneHIUKYISAPHBIX TPSIMBIX C
MIOMOIIIBIO IEPIEHANKYIISIPHBIX
IUIOCKOCTEHN

53

OpTOF OHAJIbHOC NTPOCKTUPOBAHUC

54

[TocTpoenune ceuenunii kyoa, MPU3MBI,
[IPaBUJIILHOM MUPAMUJBI C IOMOILBIO
OPTOTOHAJIBLHON MPOEKIINHU

55

[ToctpoeHue ceueHuii Kyda, mIpU3MBbL,
MPaBWJIBHON MUPaMHUJIBI C TOMOUIBIO
OPTOrOHAJIBLHOM ITPOEKLIMHU

56

CummMeTpus B IPOCTPAHCTBE
OTHOCHUTENBHO INIOCKOCTHU. ImockocTn
CHUMMETPHUN B MHOTOI'pPaHHUKAX

57

[Tpu3Hak neprneHAUKYIIPHOCTH MPSIMOK U
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUHN

58

[IpaBunbHBIE MHOTOTPaHHUKU. Pacyér




paCCTOHHI/Iﬁ OT TOYKH A0 IINIOCKOCTH

59

[IpaBunpHbIE MHOTOTpaHHUKU. Pacdér
PacCTOSHUI OT TOYKH 10 IIIOCKOCTH

60

CriocoObI OIYCTHTh MEPIEHIUKYIISAPHIL:
CUMMETpUS, CIABUI TOUKHU 110
[apajuIeIbHON IPSIMOU

61

CrBur 1o HenapaJuieaIbHOU MPSMOH,
M3MEHEHUE PACCTOSHUM

62

Kontponbnas padota "B3anmuoe
pacMoJIOKEHNUE MPSIMBIX U MNIOCKOCTEN B
npocTtpaHcTse"

63

IToBTOpEHME: Yros MeXy NPSIMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOIbHUKE, TEOPEMA
KOCHHYCOB

64

65

66

[loBTOpEHHUE: yroa Mexny
CKPEILMBAIOIIAMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

I'eomeTpuueckre METO bl BEIYUCICHUS
yrila MeXIy NPSIMBIMU B MHOTOI'PaHHUKAX
JByrpanusbIii yroa. CBOMCTBO JIMHEWHBIX
YIJIOB ABYTPAHHOTO yria

67

[Tepnenaukymnsipuble iockoctu. CBOKCTBA
B3aMMHO IEPIECHAUKYIISPHBIX IUIOCKOCTEN

68

[Tpu3Hak nepneHAUKYyIIPHOCTH
IJIOCKOCTEM; TEOpEMa O IMPSIMOK
MepecevyeHus IByX MIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThE! MII0OCKOCTH

69

[TpssMoyTobHBIN TTapauIeNenuIe T; Kyo;
U3MEPEHUS, CBOUCTBA IPSIMOYTOJIbHOTO
napaJuiesienumneaa

70

TeopeMa 0 JuaroHajivu nmpaMoyroJibHOI O




napajuiejacnuiicaa u CJICACTBUC U3 Heé

71

CrepeomeTpuiecKre U IPUKIIATHBIC
3a71a4M, CBA3aHHbBIC CO B3aUMHBIM
pacoJIOKEHUEM NPSAMBIX U TIIOCKOCTH

72

HOBTOpCHI/IeI CKpPCIIHUBAOIIHECCA ITPAMBIC,
napaijICJIbHBIC IIJIIOCKOCTH B CTaAaHAAPTHBIX
MHOI'OI'paHHHUKaX

73

[Tapa napasiesnbHbIX IUIOCKOCTEHN Ha
CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSTHHE
MEXy CKPEIIUBAIOITUMUCS MIPSIMBIMU B
MIPOCTBIX CUTYAITHIX

74

Paccrostaue oT TOUKkH J0 IIIIOCKOCTH,
PacCTOAHUC OT HpﬂMOfI J0 IIIIOCKOCTHU

75

Beruncnenue paccTosHUN MEXKIY
CKPEIIMBAIOIIUMHUCS MIPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIISIPHOMN MNIOCKOCTH

76

77

TpéxrpaHHblil yroJyi, HEpaBEHCTBA JJIs
TpexrpaHHbIx yrios. Teopema Iludaropa,
TEOpEMbI KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAHHOTO yIia

DnemMeHTHI chepuuecKoil reOMeTpuH:
reoJIe3NYeCKue JIMHUYU Ha 3emiie

78

KontponbHas pabota "Y1ibl u
paccTossHus"

79

Cucremaru3zanus 3HaHuK "MHOTOrpaHHHUK
U €r0 dIeMEHTHI"

80

[Tupamupaa. Bunel nupamua. [lpaBunbHas
nupamuia

81

[Ipusma. [Ipsimast u HaKJIOHHASA PU3MBI.
IIpaBunbpHas npusma

82

[Ipsamoit mapannenenunen,
IPSIMOYTOJIbHBIN Napasienenunes, Kyo




83 Brimykiibie MHOTOrpaHHUKH. Teopema 1
Diinepa
84 Brimykiibie MHOTOrpaHHUKH. Teopema 1
Olinepa. [lpaBunbHbIE U TOTYIIPaBUIIbHBIE
MHOTOTPaHHUKHU
85 KonTponbHas pabora "MHororpaHHuku" 1
86 [TonsiTHEe BeKTOpa Ha IJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CymMMa BEKTOpOB 1
88 Pa3zHocTh BEeKTOPOB 1
89 [TpaBwiio mapasuienenurea 1
90 YMHOKEHHE BEKTOPa Ha YUCIIO 1
91 PasnoxxeHne BekTopa 1o 6azucy Tpéx 1
BEKTOPOB, HE JISKAIIUX B OTHOM
TUIOCKOCTH
92 CkansipHO€E ITPOU3BENICHNE 1
93 Berauciienue yria Mexy BEKTOpaMH B 1
MIPOCTPAHCTBE
94 [TpocTeiimme 3aga4n ¢ BEKTOPaMH 1
95 [Tpocreiimue 3a1a9u ¢ BEKTOpAMH 1
96 [pocreiimme 3a1a4u ¢ BEKTOpaMu 1
97 [Ipocreiimue 3aga4u ¢ BEKTOPAMH 1
98 O06o011eHne U cucTeMaTu3alus 3HaHUK 1
99 O0001IeHre U cucTEMAaTH3alAs 3HAHAN 1
100 HToroBasi KOHTpOJIbHAs paboTa 1
101 Wrorosas konTpoiapHas pabora 1
102 O0600611eHre U crucTeMaTu3allus 3HaHu| 1
OBUIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




11 KIIACC

Nenn/m | Tema ypoka KosnyecTBo 4acoB Hara JIeKTPOHHbIE
Bcero KonTponbubie | IlpakTHueckme | H3YUeHHS = HH(PPOBLIe
padoThI paGoTnI o0pa3oBaTejibHbIE
pecypchbl
1 [ToBTOpenue Temsl "KoopanHaTel BEKTOpa 1
Ha IJIOCKOCTH M B TPOCTPAHCTBE"
2 [ToBTOpenue tems! "CkanspHoe 1
MIPOU3BEJCHUE BEKTOPOB"
3 [loBTOpenue TeMsl "Brruncinenue yria 1
ME3K]ly BEKTOpaMH B IPOCTpaHCTBE"
4 [loBTOpEeHME TeMbI "YpaBHEHHE NIPSIMOH, 1
MIPOXOJIAIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOPMAJb, 1
ypaBHEHHUE TIOCKOCTH B OTpe3Kax
6 YpaBHeHUE MJIOCKOCTH, HOPMAJb, 1
ypaBHEHHUE TIOCKOCTH B OTpe3Kax
7 BexTopHoe npousBenienne 1
8 JIuneliHbIe HEPABEHCTBA, JIMHENHOE 1
IpOrpaMMHUPOBaHUE
9 JIuneliHbIe HEPABEHCTBA, JIMHENHOE 1
pOrpaMMHUPOBAaHHE
10 AHaTUTHYECKHE METOJIbI pacyéTa yria 1
MEX1y IPSIMBIMH B MHOTOTPaHHUKAX
11 AHaTUTHYECKHE METOIbI pacyéTa yria 1
MEXy TIIOCKOCTSIMU B MHOTOTPAaHHUKAX
12 dopMyIa pacCTOSHUAS OT TOYKH 10 1
IUIOCKOCTH B KOOPJIMHATAaX
13 HaxoxneHnue paccTossHUM OT TOYKHU A0 1
TJIOCKOCTH B KyOe
14 HaxoxeHue pacCTOsHUN OT TOYKHU 10 1




IIIIOCKOCTHU B HpaBHHLHOﬁ IpaMuac

15

KonTtponsHas pabota "AHanuTiHueckas
reometpus"”

16

CeueHus MHOT'OI'PpaHHUKOB: CTAaHAAPTHBIC
MHOTI'OI'PaHHUKH

17

CeueHus MHOTI'OI'paHHUKOB: MCTO/ CJICIO0B

18

CedeHnsi MHOTOTPAHHUKOB: CTaH/IapTHHIE
IIIIOCKOCTH, HCpGCG‘-IGHI/ISI HpSIMLIX )41
IUIOCKOCTEHN

19

[TapanenbHbie NPSIMbIE U MIJIOCKOCTH:
napaJuieNibHble CeYeHUS

20

[TapamienbHble IpsMBbIE U IIJIOCKOCTH:
pacy€T OTHOILICHMI

21

22

[TapamienbHble IpsMBIE U IIJIOCKOCTH:
YTIIbI MEXKY CKPELIUBAIOIIUMHUCS
IPSIMBIMU

[IepnenaukynspHble MPSMBIE U
IIJIOCKOCTH: CTaHJapTHBIE Maphl
NEPNEHAUKYIISPHBIX IIJIOCKOCTEN U
IIPSIMBIX, CHMMETPUU MHOTOI'PAHHUKOB

23

[leprienquKyNgpHBIE TIPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEePIeHIUKYIIsIpax

24

[lepnienauKynspHbIE NIPSIMBIE U
IUIOCKOCTH: BBIYMCIICHUS JJIUH B
MHOTOI'paHHHKaX

25

[ToBTOpEHME: TUIOIIAIH
MHOT'OYTOJIbHUKOB, ()OPMYJIBI st
TUIOMAIEH, COOOPaKEHUS TIOA00US

26

[ToBTOpeHwue: muomaau
MHOTOYTOJTBHUKOB, (DOPMYITBI TS
TIoIIa1el, COOOpakeHUs MOI00HsI




27

[ToBTOpeHnue: miomam
MHOTOYTOJIBHUKOB, (DOPMYITBI IS
IoIIaiel, cooOpakeHus MoI00us

28

[Inomany ceyeHnit MHOTOIPAHHUKOB:
IUIONIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YaCTH, COOOPAKECHHS TTO00MS

29

[Tnomanu ceyeHnit MHOTOTPaHHUKOB:
TUTOIIA/IA TIOBEPXHOCTEH, pa3pe3anus Ha
YacCTH, COOOPAKECHHS 11O 00MS

30

KonTponbhas pabora "[loBTopenue:
MHOT'OI'paHHHUKH, CEUEHUSI
MHOTOTPaHHUKOB"

31

O0BEM Tema. OOBEM IPAMOYTOJILHOTO
napaJiesienunea

32

3amaun 00 ynBoeHHH Ky0a, O KBaapaType
Ky0a; 0 TPUCEKINH yIJia

33

CTepeoMeTpHYECKUE 3a/1a4H, CBSI3aHHBIC C
00BEMOM MPSMOYTOIILHOTO
napasuiesienureaa

34

HpI/IKHaI[HBIe 3aaa4u, CBA3aHHBIC C
BBEIUKCIIEHHEM 00BEMA MMpAMOYT'OJIbHOT'O
Mnapajjiejacnuicaa

35

O0BEM TIPSAMOIT IPU3MBI

36

CrepeoMeTpuiecKUe 3a/1auu, CB3aHHBIE C
BBIYHCIICHHEM 00BEMOB TIPSIMOM MTPHU3MBI

37

[Ipuknaguele 3a1aun, CBI3aHHBIE C
00BbEMOM MPSIMON TTPU3MBI

38

Brruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uaterpana. OopEm
HAKJIOHHOU NPU3MBI

39

Brruncnenue 00bEMOB TeN ¢ TOMOUIBIO
omnpenenéHHoro uHTerpaiga. O6pém




IMUpaMUuJbl

40 ®dopmyna 00bEMa upamMuasl. OTHOIICHHE
00BEMOB MUpPaAMUJ ¢ OOLTUM YTIIOM

41 ®opmyna 00béMa nupamuabl. OTHOIIEHUE
00BEMOB MUpaMUJ ¢ OOLTUM YTIIOM

42 CrepeoMeTpruecKHe 3a/1a4M, CBA3aHHBIE C
00bEMaMU HAaKJIOHHOM MPU3MBI

43 CrepeoMeTpuieCcKUe 3a/1auu, CB3aHHBIE C
00bEMaMU TUPAMUJIBI

44 [Mpuxnanueie 3apaun o Teme "OOBEMBI
Ten", cBsI3aHHBIE ¢ 00BEMOM HAKIIOHHOM
PU3MBI

45 [Tpuknagaeie 3agaun 1o Teme "OO0BEMBI
Ten", CBsI3aHHBIE C 00BEMOM MUPAMHUIBI

46 [Tpumenenne 06bEMOB. Boruncienue
PACCTOSIHHS JI0 TIOCKOCTH

47 Kontponbnas padota "O0nEM
MHOTOrpaHHHUKa"

48 [Hunmuaapudeckas TOBEPXHOCTD,
o0pasyrolye WIHHIPHIECKON
MTOBEPXHOCTH

49 Humunnp. [Ipsmoii kpyroBoi HUIMHIP.
[Imoniaar MOBEPXHOCTH HUJIMHAPA

50 Konunyeckas moBepXHOCTh, 00pa3yrolue
KOHMYECKOU IoBepXHOCTU. KoHyC

51 CeueHne KOHYca MIOCKOCTBIO,
napajuieIbHOM TIOCKOCTA OCHOBAHUS

52 VYceuénnslii konyc. M300paxkenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas GOKOBOM MOBEPXHOCTH H
IIOJIHOM ITOBEPXHOCTU KOHYCA

54 [Tnomaas 60KOBOM MOBEPXHOCTH H




MOJTHOM ITOBCPXHOCTHU KOHYCaA

55

CrepeomeTpriecKue 3a1a4i Ha
JI0Ka3aTeJIbCTBO U BHIYHMCIICHHUE,
MMOCTPOEHUEM CEYCHUM HUIIMH]IPA, KOHYCA

56

CTGPCOMeTpI/I‘ICCKI/Ie 3aJa4yM Ha
J0Ka3aTCJIbCTBO U BBIYMCIICHUC,
IOCTPOCHHUEM ceyeHH I HNUWJIMHApPA, KOHYCa

57

HpI/IKJIaI[HI)Ie 3aJa4M, CBA3aHHBIC C
MUJINHIPOM

58

HpI/IKJIaI[HBIG 3aaa4u, CBA3aHHBIC C
MUJINHAPOM

59

Cdepa u map

60

[Tepeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepbl
TUIOCKOCTBIO. Bun 1 n300pakeHue mapa

61

62

[epeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepbr
IUIOCKOCTBI0. Bun 1 n306pakenue mapa

VYpasuenue cdepsl. [Inomans chepst u eé
yacTeu

63

CummeTpust chepsl U mapa

64

CrepeoMeTrpuueckue 3aauu Ha
JI0KAa3aTeIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO Cepoii U mapom,
MIOCTPOECHUEM UX CEYEHUH MIIOCKOCTHIO

65

CrepeomeTpuuecKkue 3aj1a4i Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
CBsI3aHHBIE CO C(EepOi U IMapoM,
MIOCTPOCHHEM MX CEUEHHH TIOCKOCTHIO

66

[IpuxnanHeie 3a1a4u, CBsI3aHHBIE CO
chepoit u mapom

67

HOBTOpeHI/ICZ OKPY?KHOCTb Ha IINIOCKOCTH,




BBIYKCIICHHSI B OKPY)KHOCTH, CTaH/IaPTHBIC
nmogoous

68

Paznuunsie KOM6I/IHaLII/II/I TCJI BpalllCHUS U
MHOI'OIrpaHHUKOB

69

3agauu o Teme "Tena u MOBEpXHOCTH
BparnieHus"

70

3agayu 1o Teme "Tena u MOBEpXHOCTH
BparnieHus"

71

KonTtponbHas padota "Tena u
NOBEPXHOCTH BpaleHus"

72

O06BEM uuHapa. Teopema 06 00BEME
IPSIMOTO IIMJIHH]IPA

73

Beruncnenne 00bEMOB TeJ C TOMOIIBIO
omnpenenaéHHoro uaTerpaiga. OobémM
KOHYca

74

TTnowmaau 6OKOBOM Y MOJIHOM
IIOBEPXHOCTH KOHYCa

75

CrepeoMeTpuieCcKUe 3a/1a4u, CB3aHHbIE C
BBIYHCIICHHEM 00BEMOB IIMITHH/IPA,
KOHYyCa

76

[Tpuknagaeie 3agaun 1o Teme "O0BEMBI 1
TUIOIAM TOBEpXHOCTEN Ten"

77

O06BEM mIapa U MIapOBOTO CEKTOPA.
Teopema 06 06bEme mapa. [Inomans
cheprr. CTepeoMeTpuUYECKHE 3a0a49H,
CBsA3aHHbBIC C BIYHMCJICHUEM 06’béMOB
mrapa, rapoBOTro CErMEeHTa M IapOBOTO
CeKTopa

78

[Tpuknagasie 3agaun 1o Teme "OO0BEMBI
Ten", CBsI3aHHBIE C 00BEMOM I1apa U
wiomaipio cepbl. COOTHOIICHUS MEXKIY
TUTOIIA/ISIMH TTOBEPXHOCTEN U 00bEMaMu




[MOAOOHBIX TEN

79

[TonoOHEbIE TENla B MPOCTPAHCTBE.
N3menenne o0bEMa ipu Mo 100UH.
CrepeoMeTprYeCKHE 3a]Ia4H, CBSI3aHHBIC C
BBIYUCJICHHEM 00BEMOB T U ILJIOIIAACH
MTOBEPXHOCTEN

80

Kontponbhas padota "[Tnomann
MOBEPXHOCTH M 0OBEMBI KPYTIIBIX T

81

JBmwxkenus npoctpancTBa. OToOpakeHUS.
JBxenus u paBeHCTBO uryp. O61mme
CBOMCTBA JIBUKCHUN

82

Buael nBukeHuid: napaieIbHbIA
MIEPEHOC, IEHTPAJIbHAsi CHMMETPUS,
3epKaJIbHasi CAMMETPHUS, IOBOPOT BOKPYT
IPSMO

83

[IpeobpazoBanwms mogodus. [Ipsmas u
cdepa Ditniepa

84

FGOMeTpI/I‘IeCKI/Ie 3ala4r Ha IIPUMCHCHUC
JABHKCHUA

85

KonTponbaas padora "BekTopsl B
pocTpaHCcTBE"

86

Ob6o6marommee noroperue 11 nmousaTuit u
MeTOJ0B Kypca reomeTpun 10-11
KJIaCCOB, CUCTeMaTH3allMs 3HAHUI:
"[TapanieabHOCTh NPAMBIX U MJIOCKOCTEH
B IIpOCTpaHcTBE"

87

O6o6matoriee moBropeHue 11 moHATHIA 1
METOJI0B Kypca reometpuu 10-11
KJIACCOB, CUCTEMATHU3AllHs SHAHWMN:
"BekTopsl B ipocTpaHcTBe"

88

O6o06matomiee nmoBropeHue 11 nonaTuii u
METOJI0B Kypca reometpuu 10-11




KJIaCCOB, CHCTEMAaTH3aLUsl 3HAHHIA:
"BekTopsl B ipocTpaHcTBe"

89

O6o6maromiee mosTopeHue 11 moHsTHii u
MeTOJI0B Kypca reomeTpuu 10-11
KJIACCOB, CUCTEMaTU3aI1sl 3HAHHIH:
"O6beM MHOTOrpaHHUKA"

90

O6o6matomiee mopropeHue 11 noHATHI 1
MeTOJI0B Kypca reometpuu 10-11
KJIaCCOB, CUCTEMATHU3AIIHs 3SHAHUMN:
"O6beM MHOTrOrpaHHuKa"

91

Ob6o6maromee noproperue 11 nonsaruit u
MeTOJI0B Kypca reomeTpun 10-11
KJIACCOB, CUCTEMAaTH3aIsl 3HAHUI:
"ITnomany NoBepXHOCTU U 00BEMBI
KpYIJIbIX Ten"

92

Ob6o6maromee nosroperne 11 moHsTHH 1
METOJIOB Kypca reomeTpuun 10-11
KJIaCCOB, CHCTEMaTH3aIIHsI 3HAHMIA:
"ITnommany moBEepXHOCTH U 00BEMBI
KpYIJIbIX Ten"

93

HToroBas KOHTpOJIbHAs paboTa

94

Wrorosas koHTpoJsibHas paboTa

95

[ToBTOpEeHME, 0000IIEHNE 1
cUCcTeMaTHU3alus 3HaHUU

96

HcTopust pa3BUTHSA CTEPEOMETPHUH KaK
HAyKU U €€ pojib B PA3BUTHH
COBPEMEHHBIX WH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

HcTopust pa3BUTHS CTEPEOMETPUH KAK
HAyKU U €€ pojib B PA3BUTHH
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI




98

Hcropus pa3BuTHs CTEpeOMETPUM KaK
HAYKU U €€ POJIb B Pa3BUTHUH
COBPEMEHHBIX UHXKECHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTHI

99

Hcropus pa3BuTUs CTEpEOMETPUM KaK
HAyKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

Hcropus pa3BuTUs CTEpEOMETPUM KaK
HAyKU U €€ pOJib B pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3BuTHs CTEpEOMETPUM KaK
HAyKU U €€ pOJib B pa3BUTUU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

Hcropus pa3BuTUS CTEpEOMETPUM KaK
HAyKU U €€ pOilb B pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
IMPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
° Aranacsu JI.C., Kagomuer C.b. u np. Maremartuka: anre6pa v Hadasa
MaTeMaTH4eCcKoro aHanusa, reomerpus. ['eomerpus. 10-11 k. ba3zoBsiii u yriyOaeHHbIH
ypoBHHU. YueOnuk. «I[IpocBemenne»
METOJUYECKHUE MATEPHUAJIBI U151 YYUTEJIA
e Huenckas M.A. I'eometpusi. CamocTositensHble padoThl. 10 ki1. «IIpocBemenuex»
e Huenckas M.A. I'eometpusi. CamocTosiTensHble padoThl. 11 ki1, «IIpocBemenuex»
e 3uBb.I'. I'eomerpus. unaktnueckue matepuansl. 10 k. «IIpocsemenne»
e 3uB b.I'. ['eomeTpus. Aunakruueckue matepuansl. 11 k. «IIpocsemieruey
e byry3os B.®., ['mazkoB 10.A., FOquna U.U. 'eomerpus. Pabouas terpanp. 10 k1.
«IIpocBemenue»
e byry3os B.®., I'nazkos 0. A., Oquna U.U. I'eomerpus. Pabouas terpanp. 11 ki
«IIpocsemenue»
HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
e Aranacsu JI.C., Kanomues C.b. u np. MaremaTuka: anredpa 1 Hadaiaa MaTeMaTHYECKOTO
aHanuza, reometpus. ['eomerpus. 10-11 k. ba3zoBslit U yrnyOneHHBIA yPOBHH.

OnekTpoHHas Gopma yueOHUKA.



