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IHHOACHUTEJBHAA 3AIINCKA

I'eomeTpust SBISIETCS OAHUM K3 0a30BBIX KYpCOB Ha YPOBHE CpeHEro oOmiero o0pasoBaHusl, TaK Kak
obecrneynBaeT BO3MOXKHOCTh M3YyYEHMs AMCLUIUIMH €CTECTBEHHO-HAyYHOM HAIPABICHHOCTH M IPEAMETOB
TYMaHHUTapHOTO IHKIIA. [T0CKONBKY JOrHYecKoe MbIIUICHNE, (POPMUPYEMOE MPU U3YUYECHHH 00yUYarOIIUMUCS
MOHATUMHBIX OCHOB TI'€OMETPHM, IIPU J0Ka3aTeIbCTBE TEOPEM M IIOCTPOCHMM LENOYKH JIOTUYECKUX
YTBEPKACHUM IIpU PEIIEHUH TIEOMETPUYECKUX 3aJady, YMEHHUE BBIIBUIaTb U OIPOBEPIaTh TIMIIOTE3bI
HENOCPEACTBEHHO HCIOJB3YIOTCS IPU PELICHUM 3a7a4 €CTECTBEHHO-HAy4YHOIO LUKJIA, B YacCTHOCTH
¢bu3nvecKux 3a1ad.

Ilesnp ocBoeHust nmporpaMmel yueOHoro kypca «l'eomerpus» Ha yriayOnEHHOM YpOBHE — pa3BUTHE
MH/IMBUYAIBHBIX CIIOCOOHOCTEH OOYYalOIMXCS TMPH H3YYEHUH T'€OMETPUHM, KakK COCTaBIISAIOLICH
npeaMeTHo obnactu «MaremaTtuka U MH(pOpMaTHKay yepe3 obecrieyeHrne BO3MOXKHOCTH IPUOOPETEHUS U
UCTOJIb30BaHUsl OoJiee TIyOOKHX TE€OMETPUYECKMX 3HAHUH W JIEHCTBHH, CHEHU(PHYHBIX T€OMETPHH, H
HEOOXOAUMBIX JUIsI YCIIEHIHOTO MNpOo(ecCHOHANBHOTO 00pa30BaHUs, CBA3aHHOTO C HCIOJIb30BaHUEM
MaTEMaTHKHU.

[IpuopuTeTHBIMM 3afayaMM Kypca TI'€OMETPUU Ha YIIyOJIEHHOM YpOBHE, DPACHIMPSIONIMMU U
YCUJIMBAIOIIUMU Kypc 0a30BOT0O YPOBHSI, SBIISIOTCS:

paclipeHue IpeJICTaBIeHUs O TEeOMETPUM KaK 4YacTd MHPOBOM KyJIbTYpbl M (popMupOBaHHE
OCO3HAaHUs B3aMMOCBS3M FT€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHKE NPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUIypax Kak O BaXXHEHIIMX MaTeMaTHYECKUX
MOJIEISIX, IIO3BOJISIIOIIMX OIKCHIBATh M H3Yy4aTh pa3Hble SBJICHUS OKPYXKAIOIIEro MHpa, 3HaHHE
MOHATUIHOTO amnmnapara 1o pasaeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpHH;

dbopMHpoBaHHE YMEHHS BJAJETh OCHOBHBIMH TOHSATHSAMHU O NIPOCTPAHCTBEHHBIX (Urypax M uX
OCHOBHBIMM CBOMCTBaMHM, 3HaHUE TeOpeM, (GOpMyYJ U yMEHUE UX NMPUMEHATh, YMEHUS JOKa3bIBaTh TEOPEMbI
Y HaXOJMUTb HECTaHAAPTHbBIE CIIOCOOBI pEIIeHUs 3a/1ay;

(dbopMHpOBaHHE YMEHUS pPacllO3HABaTh HAa YEPTEKaxX, MOJAEISAX U B pealbHOM MUPE MHOTOTPaHHUKU U
TeJa BpalleHUs], KOHCTPYUPOBATh T€OMETPUUECKUE MOJEIIN;

(dbopMHpoBaHKE MOHUMAHUS BO3MOXKHOCTH aKCHOMAaTUYECKOTO IOCTPOCHUS MaTeMaTUYECKUX TEOPH,
(dbopMHEpOBaHKE TOHUMAHUS POJIM AKCHOMATHKH MIPU POBEIEHUH PACCYKICHUM;

¢dbopMHpOBaHHE yMEHHs BIIQJETh METOAAMHU J0KA3aTeIbCTB M AJTOPUTMOB pPEILEHHs, YMEHUS HUX
IIPUMEHSITh, IPOBOJUTH J1I0KA3aTEIbHbIE PACCYKIACHUS B XOJ€E PELIEHUSI CTEPEOMETPUUECKUX 3a/1a4 U 3aja4
C IMPaKTHYECKUM CoJiepKaHHeM, (pOpPMHUPOBAaHUE IMPEJICTABICHUS O HEOOXOAMMOCTH JI0Ka3aTeNbCTB IPH
00OCHOBaHMH MaTEMaTHUECKUX YTBEPKIEHUH U POJM aKCUOMATUKM B TPOBEACHUM JI€AYKTHBHBIX
pacCyXJIeHUH;

pa3BUTHE U COBEPLICHCTBOBAHWE WMHTEJIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEW 00ydarommxcs,
MIO3HABATEIbHOM AKTUBHOCTH, MCCIEN0BAaTEIbCKUX YMEHUH, KPUTHUYHOCTH MBIIUIEHUS, HWHTEpeca K
W3Y4YEHUIO T€OMETPHH;

¢dopmupoBaHrue (YHKIIMOHAJIBHONM TPaMOTHOCTH, PEJIEBAHTHOW TI'€OMETPHM: YMEHHs DPaclo3HaBaTh
MIPOSIBJIEHUS] TEOMETPUUECKUX MOHITHM, 0OBEKTOB U 3aKOHOMEPHOCTEHN B pealbHbIX )KU3HEHHBIX CUTYaIUSIX
U TpU MU3Yy4EHUH JApPYruX Yy4eOHBIX TNPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH,
MOJIETTMPOBAHUS PEATIbHBIX CUTYallMi, UCCIEIOBAHMS IOCTPOEHHBIX MOJIENIEN, HHTEPIIPETALIMU [TOJTyUYEHHBIX
pE3yJIbTATOB.

OCHOBHBIMU COJIEPKATEIBHBIMU JIMHUSAMHU yuyeOHOro Kypca «I'eomerpusi» B 10—11 knaccax sBisiroTCS:
«[IpsiMBbIE 1 TJIOCKOCTH B POCTPAHCTBEY, «MHOrorpaHHuKNn», «Tena BpameHus», «BeKTopbl 1 KOOPAUHATEI
B IIPOCTPAHCTBEY, «JBIKEHUS B TPOCTPAHCTBEY.

Cohopmynupoannoe Bo PI'OC COO tpeboBaHNE «yMETh ONEPUPOBATh MOHATUAMUY, PEICBAaHTHBIMU
TeOMETpUU Ha yriayonéHHoM ypoBHe oOydeHus B 10—11 kimaccax, OTHOCHTCS KO BCEM COJAEpIKATEIbHBIM
JUHUAM Y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTHUECKHMX YMEHHMH pachpeiensiercs He TOJbKO I10
COJIEpKaTeNIbHBIM JIMHUSIM, HO U To rojam oOydeHus. CoxeprkaHue oOpa3oBaHMs, COOTBETCTBYIOIIEE
NpeIMETHBIM pe3yibTaTaM ocBoeHuss DenepanbHON pabodell mporpaMMsbl, pacrpeleNéHHbIM IO Trojam
o0yueHus, CTPYKTYpUPOBAaHO TakKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPHUHIMIIHMAIBLHBIM BOIIPOCAM
o0yyaromuecs: oOpalaiich HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBIAJCHHUE T'€OMETPHUUECKUMHU
MNOHATUSIMM M HaBbIKAMM  TIOCJIEZIOBAaTeIbHO U IOCTYNAaTEeNbHO, C  COONIOJEHHEM IPHHLUIA
MIPEEeMCTBEHHOCTH, a HOBBIE 3HAHHUS BKIIOYAaTh B OOMIIYI0 CHCTEMY T'€OMETPHUYECKUX IPEACTaBICHHUM
o0ydJaroImuxcs, pacimupsis 1 yriryossist e€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBS3H.



[lepexon K U3y4EeHUIO T€OMETPUHN Ha YIIIyOJEHHOM YPOBHE MO3BOJISET:

co3aaTh ycJoBus it AuddepeHmanuu o0ydeHusl, TOCTPOSHUS HHINBUIYATbHBIX 00pa30BaTEIbHBIX
nporpamMmM, oOecneuuTh YriyOnEHHOE M3YYEHHE TE€OMETPHHM KaK COCTaBJIONIEH y4yeOHOro mpenmMera
«Maremarukay;

MOJIrOTOBUTh OOYYAIOIIUXCA K MPOJOJDKCHUIO M3YYEHHUS MAaTeMaTHKH ¢ y4€ToM BblOOpa Oymyriei
npodeccuu, obecrieunBas MPeeMCTBEHHOCTh MEXKy OOLINM U MPpodeccroHaIbHBIM 00pa30BaHUEM.

Ha u3yuyenue yuyeOnoro kypca «I'eomerpusi» Ha yriyOnéHHoMm ypoBHe oTBogutcs 204 yaca: B 10
kiacce — 102 yaca (3 yaca B Henenio), B 11 kmacce — 102 gaca (3 yaca B HeIeI0).



COJAEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMbI€ ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUS CTepeoMeTpuu. Touka, MpsiMas, IUIOCKOCTh, MpocTpaHcTBo. [loHsTne 00
aKCUOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUH U CIIECIICTBUS U3 HUX.

B3auMHOE pacnonokeHue IpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIUecsd, IapajulelbHble U
cKpemuBamomuecss npsMble. IIpusHakm ckpemumBaromuxcs npsambix. [lapamienpsHOCTs  HpSMBIX U
IJIOCKOCTEM B MPOCTPAHCTBE: NApAJIENIbHBIE IMPSAMBIE B IPOCTPAHCTBE, NAPAIIEIBHOCTh TPEX NPSIMBIX,
napajyieNIbHOCTh MpsAMON M IulockocTu. [lapannenbHoe M LIEHTpanbHOE NPOEKTHPOBAHUE, H300pakeHUe
¢uryp. OCHOBHBIE CBOMCTBA MHapaJIENbHOIO IMPOEKTUpOBaHHs. M300paxkenue ¢uryp B mapaiebHON
IIPOEKIMH. YINIBI C COHAIpPaBJICHHBIMM CTOPOHAMH, YroJd MEXAy HpsIMbIMH B IIPOCTPAHCTBE.
[TapannenpbHOCTh IUIOCKOCTEM: IMapajulebHbIE IJIOCKOCTH, CBOWMCTBAa MApPaJUIEIBHBIX IUIOCKOCTEH.
IIpocreiimme npocTpaHCTBEHHbIE (UIYpHl Ha IUIOCKOCTH: TETpajiap, Hapajuiesienune]l, MOCTPOEHHUE
CCUYCHMI.

[lepneHIUKYIAPHOCTD MPSIMOW U INIOCKOCTH: NMEPIECHIUKYIIAPHBIE IIPSIMBIE B IPOCTPAHCTBE, IIPSIMbIE
NapaJuIeIbHbIE U MEPIECHAUKYISPHBIE K IJIOCKOCTH, NPU3HAK MEPIEHIUKYIISIPHOCTH NPSIMOM U IIJIOCKOCTH,
TeopeMa O IPSIMOW NMEPHNEHAUKYIAPHON IIOCKOoCcTH. OpToroHanbsHoe npoektuposanue. [lepnennukymnsp u
HAKJIOHHBIE: PaCCTOSIHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSHUE OT MPSAMOM J10 IIIOCKOCTH, IPOEKLUs (PUrypsl
Ha IUIOCKOCThb. llepneHauKyIsspHOCTh IUIOCKOCTEH: INPU3HAK NEPHEHAMKYISPHOCTH ABYX IUIOCKOCTEM.
Teopema o TpEX neprneHANKyIsIpax.

VYIibel B NPOCTPaHCTBE: Yrojl MEXAY INPSAMOM U IUIOCKOCTBIO, JBYTPAHHBIN YroJl, JUHEHHBIA Yroi
JBYTpaHHOro yria. TpéXrpaHHblil 1 MHOrorpaHHble yribl. CBOMCTBA MIIOCKUX YIJIOB MHOTOIPAHHOIO yrja.
CBolicTBa IUIOCKMX M ABYIPAHHBIX YIVIOB TPEXIPAHHOrO yriaa. TeopeMbl KOCHHYCOB W CHHYCOB IS
TPEXTPAHHOIO yIJIA.

MHOrorpaHHuKHa

Bunel MHOrorpaHHukoB, pa3BEpTka MHororpaHHuka. Ilpusma: n-yrosibHas mnpusMma, npsMas u
HaKJIOHHasE MpHU3Mbl, OOKOBas M IOJHAs IOBEPXHOCTh Mpu3Mbl. [lapamienenunesn, NpsIMOYrOJIbHBIHN
napajuieJienune]] U ero cpoiicrpa. Kparyaiiiive myTu Ha MOBEPXHOCTU MHOTOrpaHHuKa. Teopema Diinepa.
IIpoctpanctBenHass Teopema Iludaropa. Ilupamuaa: n-yronbHas nupaMmuja, NpaBUIbHAas U ycedE€HHas
nupamuibl. CBoiicTBa pédep M OOKOBBIX TpaHEH MpaBMIIbHOW MHpamubl. [IpaBMIIbHBIE MHOTOTPaHHHUKH:
IIpaBWIbHAs TpU3Ma M IpaBWIbHAs NHUpPaMUJa, NPaBUIbHAs TPEYrojbHas NHUpaMHUAa W IPABWIBHBINA
TeTpa’ap, kyo. [IpencraBineHue o npaBUIbHBIX MHOTOTPAHHUKAX: OKTa’/p, JOJEKA3P U UKOCAdIP.

Bbluuciienne 3J€MEHTOB MHOTOTPaHHHMKOB: pEOpa, auaroHanu, yriuel. [lnomans OGokoBoi
MOBEPXHOCTH M TIOJHOW TOBEPXHOCTH NPSIMOM MPU3MBI, IUIOIIAJb OCHOBAHMH, TeopemMa O OOKOBOM
MOBEPXHOCTU HpsAMOM mpu3msbl. [lomans 60KoBON MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MUpaMuIbl,
Teopema O IUIOMA U YCEeUEHHON TUPaMUIbl.

CuMMeTpHs B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPUM MPABUIBHBIX MHOTOTpaHHUKOB. CUMMETpHs B
MPaBWJIBHOM MHOTI'OIPAaHHUKE: CUMMETpPHUs Mapajulesienune1a, CAMMETPUS PaBUIIBHBIX MPU3M, CUMMETPHS
IIPaBWJIBHON MUPaMUJBbI.

BexkTopbl M KOOpAUHATHI B IPOCTPAHCTBE

[loHsATHsA: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JJMHA HEHYJIEBOI'O BEKTOpPA, BEKTOPHI
KOJUIMHEApHbIE, COHANPABICHHBIE W IPOTHBOIOJIOKHO HAIIPaBICHHbIE BEKTOPBL. PaBEHCTBO BEKTOPOB.
JIeicTBHsI ¢ BEKTOpaMM: CJIOKEHHE M BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKHMX BEKTOPOB, YMHOXECHHE
BeKTOpa Ha uuncio. CBolcTBa cioeHUs BeKTOpoB. CBoliCTBa yMHOXKEHHUsI BeKTopa Ha uucio. [lonsTue
KOMIUTaHapHble BEKTOpHL. [Ipn3Hak kommiaHapHOCTH TpEX BeKTOpoB. IIpaBuio napamienenunena. Teopema
O pa3JIoKEHUM BEKTOpa IO TPEM HEKOMIUIAaHApHBIM BekTopam. [IpsmoyronpHas cucrema KOOpAWHAT B
npoctpancTee. Koopaunats! BekTopa. CBsI3p MeX Ay KOOpJAMHATaMH BEKTOPAa U KOOPAMHATAMHU TOYEK. YTOJI
MeXy BeKTopaMmH. CKaIsIpHOE MPOU3BEIECHUE BEKTOPOB.

11 KJIACC
Tesna Bpamenus
[ToHATHSA: IWIMHAPHYECKAsT MOBEPXHOCTh, KOHWYECKas MOBEPXHOCTb, cepuyecKas MOBEPXHOCTD,
oOpa3yromue noBepxHocTel. Tena BpaleHus: UINHIDP, KOHYC, YCEUEHHBIN KOHYC, cepa, map. Bzaumuoe



pacrionioskeHue chepbl M IUIOCKOCTH, KacaTellbHasi TUIOCKOCTh K cepe. M300paxkeHue Ten BpalieHUs Ha
wiockocT. Pa3BépTka nununapa u konyca. CuMMeTpus cepsl 1 mapa.

O6BéM. OcHoBHBIE cBOICTBa 00bEMOB Teil. Teopema 00 06bEME MPSIMOYTOIBHOTO MapauIesenuIe1a
u cienactBus U3 He€. OOBEM MPSIMONA M HAKJIOHHOMW MPU3MBI, IIWIHHPA, MUpaMUIbl U KoHyca. O0BEM mapa
U I1apOBOI0 CEIMEHTA.

Kom6unanuu Ten BpaieHuss 1 MHOrorpaHHukoB. [Ipu3ma, BnucanHas B HIUIUHAP, OMHCAHHAS OKOJIO
mwmHapa. Ilepeceuenne cdepsl u mapa ¢ miockocthio. Kacanue mapa u cdepsl miockocTso. Tlonstue
MHOTOTpaHHHKA, OMTMCAHHOTO OKOJIO cepsl, chepbl, BIUCAHHONW B MHOTOTPAHHUK HJIU TEJIO BpaIlCHUSI.

[Tnomaab MOBEPXHOCTH IMIIMHIPA, KOHYCa, TUIOMaas chepsl u e€ gacreid. [logodue B mpocTpaHCTBeE.
OTtHotenne o0BEMOB, MIIOMIAAeH moBepxHocTel moo0HbIX Guryp. [IpeoOpasoBanue noao0us, FOMOTETHS.
Pemenue 3a1a4 Ha MJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUECKUX METO/I0B.

[loctpoenne ceyeHHii MHOTOTPDAaHHUKOB M TeNl BpAllEHUS: CEUYEHHUs UWIMHIApa (MapajulebHO U
NEPIEHIUKYJIIPHO OCH), CEYEHMs KOHYyca (IapajuleJibHbIE OCHOBAaHUIO U MPOXOASIIUE YEPE3 BEPILUHY),
CeueHHs 11apa, METObI MOCTPOCHUS CEUEHUI: METO/]I CIe/I0B, METOJl BHYTPEHHETO MPOEKTUPOBAHUS, METO/I
[IEPEHOCA CEKYLIEH MITOCKOCTH.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektops! B npoctpancTse. Onepauuu HajJ BeKTOpaMu. BekTopHoe ymMHOXkeHHE BeKTOpoB. CBoiicTBa
BEKTOPHOIO0 yMHO)XeHHUs. [IpsiMoyronbHas cuctema KoopauHaT B mpocTpaHcTBe. KoopauHaTel BeKTOpa.
Paznoxenne BexTopa 1o 6aszucy. KoopamHaTHO-BEKTOPHBINA METO MTPU PEIICHUH TE€OMETPHUYECKHX 3a/1a4.

JBu:kxeHusI B IPOCTPAHCTBE

JBwxkenuss mpoctpanctBa. OroOpakenus. JIBmwkeHus u paBeHCTBO Quryp. OOmme cBoiicTBa
IBUKEHUM. BUIIbI MBKEHUI: MapaienbHbIi epeHoC, EHTpadbHas CUMMETPUs, 3epKajbHasi CHMMETPHS,
MOBOPOT BOKPYT mpsimoii. [IpeoOpazoBanus nonodus. [Ipsimas u cdepa Diinepa.



ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YHEBHOI'O KYPCA «I'EOMETPHS»
(YI'IYBJIEHHBIN YPOBEHDb) HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTH TPAXKTAHCKON TO3HMIIMUA O0YUYAIOMIEToCs] KaK aKTHBHOTO M OTBETCTBEHHOTO UJICHA
pPOCCHIICKOTO 00IIIecTBa, MPEACTABICHHE O MaTEMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYp, SBICHHH, TPOLEAYp TpaKIaHCKOro ooOmiectBa (BBIOOpPHI, OMPOCHI M APYroe), yMEHHUe
B3aUMOJICHCTBOBATH C COIIMAIIBHBIMA HMHCTUTYTaMHU B COOTBETCTBUH C UX (PYHKIIUSIMU U Ha3HAYCHHEM;

2) naTpuoTHYECKOe BOCIINTAHUE:

c(hOPMHUPOBAHHOCTh POCCHUHCKOW TpaXIaHCKOW WACHTUYHOCTH, YBAXKEHUS K MPOLIUIOMY U
HACTOSIIIEMY POCCUICKON MAaTeMaTUKH, IIEHHOCTHOE OTHOIICHHUE K JOCTHKEHUSAM POCCUHUCKUX MAaTEMaTUKOB
U POCCUIMCKON MaTEeMaTHUYECKOH IIIKOJIbI, HCTIOJIB30BAaHUE THX JOCTHXKCHHUH B IPYTUX HAayKaX, TEXHOJIOTHSX,
cdepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HAaHWE JYXOBHBIX IIEHHOCTEH pOCCHICKOTO Hapoaa, Cc(HOpMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHHUS, ITHYECKOT0 TOBEJCHUS, CBSI3aHHOTO C IMPAKTUYECKHM IPUMEHEHUEM JOCTHKEHUU HAyKH W
JEeSATENLHOCThIO YIEHOT0, OCO3HAHUE JIMYHOTO BKJIAa B IIOCTPOSHUE YCTOMYUBOTO OyIyIIEro;

4) acTeTHYECKOE BOCIIUTaHHE:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOUAsl SCTETUKY MaTEMAaTUUECKUX 3aKOHOMEPHOCTEN, 00 BEKTOB,
3a/a4, pEeUIeHHUH, pPacCy>KICHHM, BOCIPUUMYHUBOCTh K MaTEeMAaTUYECKUM acleKTaM pa3IUYHbIX BHUIOB
HCKYCCTBA;

5) puznyeckoe BocUTAHUE:

c(OPMUPOBAHHOCTh YMCHHSI TPHMEHATH MAaTEMAaTHYCCKUE 3HAHHWS B HMHTEpPECax 3JI0POBOTO U
Oe3omacHOro oOpas3a >KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBbIO (340pPOBOE MHTAHHUE,
cOamaHCUpPOBAaHHBIM PEXKUM 3aHITHA W OTIbIXA, peryisipHas (U3WYecKas aKTHBHOCTH), (QHU3UUecKoe
COBEPIIICHCTBOBAHHUE TPH 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIBLHOM JIESITEIIBHOCTHIO;

6) TpynoBOe BocUTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAaHHE LIEHHOCTH TPYAOIIOOMs, HWHTEpEeC K pa3lIuyHbIM cdepam
poecCHOHATLHOM JEATeILHOCTH, CBSI3aHHBIM C MAaTEMaTUKON W €€ NMPHIOKCHUSIMH, YMCHHE COBEPIIAThH
OCO3HaHHBIN BBIOOP OydyIiel nmpodeccun U peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE MIaHbI, TOTOBHOCTD
U CIOCOOHOCTh K MaTeMaTHYECKOMY OOpa3oBaHUIO M CaMOOOpPA30BaHUIO HAa TPOTSHKEHWU BCEU KU3HH,
TOTOBHOCTbh K AKTUBHOMY YYacCTHIO B PEIIEHUH MPAKTUYECKUX 3a]]a4 MAaTEMaTH4YE€CKON HapaBI€HHOCTH;

7) 3K0J10rMYecKOe BOCIIUTAHME:

c(OPMHUPOBAHHOCTh SKOJIOTHUECKON KyIbTYphl, TOHUMAaHWE BIUSHUS COLUATBLHO-DKOHOMHUYECKUX
MPOIIECCOB HAa COCTOSIHUE TPUPOJHONM W COIMAIBHOM Cpelbl, OCO3HAHHME TJ00abHOTO XapakTepa
HKOJIOTMUECKUX TPOOJieM, OpUEHTAIMsl Ha MpPUMEHEHHE MAaTeMAaTUYeCKUX 3HAHUM s pelleHus 3a1ad B
00JIaCTH OKpYXalolleld Cpenpbl, TUIAHUPOBAHUE TOCTYNKOB M OIEHKH MX BO3MOKHBIX TOCJIEICTBHM st
OKpY’Kalolllen Cpesl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIIECTBEHHON TPAKTUKH, MOHUMaHWE MAaTEMAaTUYECKONW HAyKU KaK cepbl YeTOBEUECKOU ACSATEIHHOCTH,
ATanoB €€ pa3BUTUS M 3HAYUMOCTH JUIS Pa3BUTUSA LMBWIM3AIMH, OBIAJCHUE S3bIKOM MAaTEMaTUKH HU
MaTeMaTUYeCKOl KYJIbTYpOH Kak CPEICTBOM MO3HAHMUS MHUpPA, TOTOBHOCTH OCYIIECTBISATH MPOCKTHYIO U
HCCIIEA0BATENbCKYIO ACSITENbHOCTh UHIMBUAYAIBHO U B TPYIIIIE.

METAINIPEIJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIE YHHBePCAJIbHbIE YUeOHbIe JeiCTBUS
ba3oBble JJornueckue AeMHcTBHUA:
BBISBJISITH U XapaKTEpPHU30BaTh CYIIECTBEHHBIE MPU3HAKM MaTEMaTHUYECKUX OOBEKTOB, TMOHATHUH,
OTHONIICHUN MEXIY MOHATUSMHU, POPMYIUPOBATH OMpEAENEeHUs TMOHITUN, YCTAaHABIMBATH CYIIECTBEHHBIH
MPU3HAK KJIACCU(UKAIINN, OCHOBAHUS 1T 00OOIICHUS M CPAaBHEHUSI, KPUTEPHUH TIPOBOJUMOTO aHAIH3a;



BOCIIPUHUMATh, (DOPMYIUPOBATH U MPEOOPA30BBIBATE CYKICHUS: YTBEPAUTEIbHBIC U OTPUIIATEIBHEIE,
€IMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTHUBOpeuHsi B (akTax, NaHHBIX,
HaOJIOJICHUSAX U YTBEPKACHUSIX, MPeuiaraTb KPUTEPUH ISl BHISIBIICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

JIeJ1aTh BBIBOJIbI C UCIIOJb30BaHNUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U MHIYKTUBHBIX YMO3AaK/IIOUEHUH,
YMO3aKJIIO4YEeHU 110 aHAJIOTUH;

IIPOBOAUTH CaMOCTOSITEJIbHO JIOKA3aTEIbCTBA MAaTEMaTUYECKUX YTBEPXKAECHUU (IIpsMBIE M OT
MIPOTUBHOT0), BBICTPAWBATh APryMEHTALMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CYXKJICHUS U BBIBOIBI;

BBIOMpATh COCO0 pelieHns yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILIEHUs, BEIOUPAThH
HanboJee MOAXOIAIMHNN C yUETOM CAMOCTOSTENLHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejhLCcKue AeiicTBHA:

UCIIOJIB30BaTh BOMPOCHI KaK MCCIENI0BATEIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIHPOBATH BOIPOCHI,
¢bukcupymole npoTUBOpeune, MpodieMy, yCTaHaBIMBATh MCKOMOE M JaHHOe, (OpPMUPOBATH TUIIOTE3Y,
apryMEeHTHPOBATH CBOIO NO3ULUIO, MHEHHUE;

MPOBOAUTH CAMOCTOSITEJIbHO CIUIAHUPOBAHHBIM HKCIEPUMEHT, HCCIEAOBaHUE IO YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHUS, NPOIECCa, BBIIBICHUIO 3aBHUCUMOCTEH MEXIy
00BEKTaMHU, SIBICHUSAMHU, TIPOLIECCAMU;

caMoCTOSITENIbHO  (hopMynupoBaTh O0OOMICHWST W BBIBOJABI IO  pe3yiabTaTaM MpPOBENEHHOTO
HaONIO/IEHUsl, MCCIEAOBAaHUSA, OICHUBATh JOCTOBEPHOCTh TIOJYYEHHBIX pPE3YyJlbTaTOB, BBIBOJOB H
00001IeHMIT;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TMpOIECcCa, a TaKKe BBIABUTATH MPEIINOJIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmanmeii:

BBISIBJIATH ACPUUUTHI MHPOPMAIMK, JAHHBIX, HEOOXOIUMBIX Ul OTBETAa HA BONPOC U AJIs pPELICHUS
3a/1a4u;

BBIOMPaTh MH(OPMAIMIO U3 MCTOYHHKOB PA3IMYHBIX THUIIOB, aHAIM3HPOBATH, CUCTEMATH3UPOBATH H
HMHTEPIPETHPOBATH HHPOPMALIMIO PA3TUYHBIX BUIOB U (POPM MpeacTaBICHUS;

CTPYKTYpUpOBaTh HWHGOPMALHIO, TPEACTABIATE €€ B PpasIUYHBIX (opMax, HIUTFOCTPHPOBATH
rpau4ecKu;

OLIEHUBATh HAJAEKHOCTh HH(OPMAIIMU IO CAMOCTOSTENILHO C(HOPMYITUPOBAHHBIM KPUTECPHUSIM.

KommyHukaTHBHbBIEe yHHBepcaibHble YueOHbIe JeliCTBUS

Oo0menne:

BOCIPUHUMATh U GOPMYJIMPOBATH CYKJIEHHUS B COOTBETCTBUH C YCIOBUSMU U LEJIIMU OOILEHUS, SICHO,
TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M NMHCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS I10
XOJly pelIeHuUs 3a/1a4l, KOMMEHTHPOBATh ITOJIY4€HHBIN pe3yibTarT;

B X0/e OOCYX/IEHHUS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKJAaeMOW TeMbl, MPOOJIEMBbI, peraeMon
3aaa4M, BbICKA3bIBATh UJCH, HALICJICHHBIC HA IMTOMCK PCIICHMSA, COITOCTABIIATE CBOH CYXJICHHA C CYKIACHUAMHA
JApYTrUX Y4YacTHUKOB JMallora, OOHApy)KHWBaTh pa3jiMyde U CXOJCTBO IO3UIUH, B KOPPEKTHOW (opme
(GbopMyIIMpOBaTh pa3HOTrIacHsl, CBOM BO3PAXKEHUS;

IIPEACTABIATh  PE3yJibTaTbl  PELIEHUS  3aJadyd, OKCIIEpUMEHTAa, MHCCIENOBAaHUA, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (OpMaT BBICTYIJICHUS € Y4Y€TOM 3a/lad Mpe3eHTalMu M OCOOEHHOCTEH
ayIUTOPHH.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszaums:

COCTABJIATh IUJIAH, aITOPUTM DPEILIeHMs 3aJaud, BHIOMpATh CHOCOO pEIICHUs C Y4ETOM HMEIOIUXCs
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBaThb U KOPPEKTHPOBATh BAapUAHTBHI PEIICHUN C
y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

BJaJIeTh HABBIKAMU TIO3HABATENIbHOW pe(diIeKcuu Kak OCO3HaHMsS COBEpIIAEMbIX JCUCTBUM U
MBICIMTENIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIA/IETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca
U pe3yJIbTaTa PEUICHUs] MaTEMaTUYECKOM 3a1a4H;



MPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTH MPH PEIICHUH 3a/1a4l, BHOCUTh KOPPEKTUBHI B
NesITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENIBLCTB, JAHHBIX, HAWJCHHBIX OIMIMOOK, BHISBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa LEIH M YCIOBHSIM, OOBSICHATH HMPUYUHBI JOCTHIKEHUS WM
HEJOCTHKEHUSI PE3yJIbTaTOB JIEATEIbHOCTH, HAXOJUTh OUIMOKY, 1aBaTh OILICHKY PHUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEJIBHOCTD:

MOHUMATh U HCIOJIb30BaTh MPEUMYIECTBA KOMaHIHOW M WHAMBHUAYAJIbHON pabOThI MpU pPELICHUH
y4eOHBIX 3aja4, MPUHUMATh IeTh COBMECTHOW JICSATENbHOCTH, ITUIAHUPOBATH OPTaHHU3AIMI0 COBMECTHOM
paboTHI, pacpenessaTh BUIbI PabOT, TOTOBapUBATHCs, 00CYKIaTh MPOIIECC U pe3yibTaT padboThl, 0600IaTh
MHEHHS HECKOJIbKUX JIIOACH;

y4acTBOBaTh B IpyHIoBbIX (hopMax paboThl (00CYXkJIeHHUS, 0OMEH MHEHUH, «MO3TOBbIE IITYPMBD» U
WHBIC), BBITIOJHATH CBOKO YacTh PabOTHl M KOOPJUHUPOBATH CBOU JICUCTBUS C JPYTHMHU WICHAMU KOMAaH/IbI,
OLICHHMBATh KaYeCTBO CBOETO BKJIAJla B OOIIUN MPOAYKT MO KPUTEPUAM, CPOPMYTUPOBAHHBIM YUaCTHUKAMU
B3aUMO/ICVCTBUS.

INPEAMETHBIE PE3YJIbTATbBI

K konmy 10 kiacca o0yyaromuncs HayIuTCst:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMU IOHATHSIMU CTEPEOMETPUM HPU pEIIeHUH 3aJad U
IIPOBE/IEHUU MaTEMaTUYECKUX PacCyKJICHHIA;

® [IPUMEHATh AKCUOMBI CTEPEOMETPUHU U CIEJCTBUS U3 HUX IIPU PELICHUU T€OMETPUUYECKUX 3a/1a4;

e iaccu(UUUPOBATh B3aHMMHOE pACIOJIOKEHHE MPSIMBIX B IPOCTPAHCTBE, IIJIOCKOCTEH B
IIPOCTPAHCTBE, NPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE;

e CcBOOOJHO ONEPHUPOBATH MOHATUIMHU, CBSI3aHHBIMU C YIJIaMU B MPOCTPAHCTBE: MEXJY HMPSIMBIMH B
IIPOCTPAHCTBE, MEXAY NPSIMON U MIJIOCKOCTHIO;

e CcBOOOJHO ONEPUPOBATH MOHATUSIMU, CBA3aHHBIMU C MHOT'OI'PaHHUKAMU;

e CcBOOOJIHO pacro3HaBaTh OCHOBHBIE BU/Ibl MHOTOTPAHHUKOB (IpU3Ma, NUPaMH/Ia, IPSIMOYTOIbHBbIHI
napajuienenumnesn, Kyo);

e KJaccu(UIUPOBATh MHOTOIPAaHHHUKH, BEIOUpPAsi OCHOBAHUS IS KITACCH(DHKAIINN;

e CcBOOOJHO ONEPUPOBATH MOHATHUIMH, CBSI3aHHBIMU C CEYEHUEM MHOTOI'PaHHUKOB IIJIOCKOCTBIO;

®  BBIIOJIHATH apalIeIbHOE, IIECHTPAIBHOE U OPTOrOHAIBHOE POEKTUPOBAaHUE PUTYD HA IIOCKOCTbD,
BBINIOJHATH U300paXkeHus (PUryp Ha IJIOCKOCTH;

® CTPOMUTH CEYEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMH METOAAMH, BBIMOJIHATH (BBIHOCHBIE) IUIOCKHUE
YepTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ] CBEPXY, COOKY, CHHU3Y;

®  BBIYKCIATH IJIOMIAAN TOBEPXHOCTEH MHOTOIPAaHHUKOB (IIpHU3Ma, MUpaMua), TeOMETPUUYECKUX Tel
C IpUMEHEHUEM (HopMy;

e CBOOOJHO ONEpUPOBATH MOHATHSMH: CHUMMETPHUS B IPOCTPAHCTBE, IEHTP, OCh U IIJIOCKOCTh
CUMMETPUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (QUTYPBI;

e CBOOOJHO OMNEpPUPOBATH TOHATHSIMHU, COOTBETCTBYIOIIMMHU BEKTOpaM U KOOpJMHAaTaM B
MIPOCTPAHCTBE;

®  BBINOJIHATH ACUCTBUS HaJ BEKTOpaMH;

e pemarth 3a/1a4M Ha J0Ka3aTeIbCTBO MATEMATUYECKUX OTHOIIEHUH U HAX0XK/IEHHE T€OMETPHUUECKHUX
BEJIMYMH, IPUMEHSSI U3BECTHBIE METO/bI IPHU PELICHHH MaTeMaTUYECKUX 33/1a4 MOBBILIEHHOIO U
BBICOKOT'O YPOBHS CJI0KHOCTH;

® [PUMEHATh NPOCTEHIINE MPOrpaMMHBIE CPEICTBA U ANEKTPOHHO-KOMMYHHUKAIMOHHBIE CHCTEMBbI
IIPH PELICHUN CTEPEOMETPUUECKHX 3a/1aY;

® u3BJEKaTbh, NPEOOPa3OBBIBATE M HHTEPIPETUPOBATH HHEMOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX Urypax, NpeACTaBIeHHYIO Ha YePTEKaX U PUCYHKAX;

® [IPUMEHSTH [OJyYCHHbIE 3HAHUS Ha MPaKTHKe: CPABHUBATH U aHAJTM3UPOBAThH PEAbHbIE CUTYAIUH,
INPUMEHITh  W3Y4YEHHBIE IOHATHS B IPOLIECCE  IOMCKA  PELIEHUs  MaTeMaTU4eCKU
chOopMyJIMPOBAHHON MPOOJIEMBI, MOJEIMPOBATh pealbHbIE CHUTYallMd Ha S3bIKE TI'E€OMETPHH,
HCCIIEI0BaTh IOCTPOEHHBIE MOJENIN C HCIIOJIB30BAHMEM TIE€OMETPUYECKHX IOHATHUI U TEOpeEM,
anmapara ajreOpspl, pelarh MpakTUYecKue 3a7aul, CBA3aHHbBIE C HAXOXKJIECHUEM T'€OMEeTPUUYECKUX
BEJIMYHH;



UMETh TPEACTaBICHUS OO0 OCHOBHBIX JTalax pa3BUTHSA T'E€OMETPUU KaK COCTAaBHOM YacTH
¢dbyHIamMeHTa pa3BUTHS TEXHOJIOTUH.

K koniy 11 kiaacca o0yyaromuics HAyYuTCs:

CcBOOOJHO ONEpUPOBATh TMOHATUSAMHU, CBSI3AHHBIMU C IMJIMHIPUYECKOM, KOHHYECKOH U
chepruecKoil MOBEpXHOCTIMH, OOBACHATH CIIOCOOBI OTYyYEHUS;

OIEPUPOBATH MOHITHSIMH, CBS3aHHBIMU C TEJIAMU BPAIICHUS: MIJIUHAPOM, KOHycOM, chepol u
1apom;

pacrno3HaBaTh Tella BpalleHus (HMIUHAP, KOHYC, cdepa u map) u 00bACHATH CIIOCOOBI MOTYUYCHHS
TEJl BPALICHHUS;

KJ1acCU(UIUPOBATh B3aUMHOE PACIONI0KEHUE CPEPHI U MIIOCKOCTH;

BBIUUCIIATh BEIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TeJ BpallleHUs, O0BbEMBI U IJIOLIAAH
MMOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKUX TEJI C IPUMEHEHHEM (HOpMYIT;
CBOOOJHO OINEPHPOBATh MOHATHSAMH, CBS3aHHBIMH C KOMOWHAIMSIMA TN BpAllEHUS W
MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIMCAaHHBIA B cdepy W ONMUCAHHBIA OKOJIO cdepsl, chepa,
BIIMCAaHHAsi B MHOTOTPAaHHUK WJIU TEJIO BPAICHMUS,

BBIYHCIISTH COOTHOIICHHS MEXY TUIOMIAIIMU TOBEPXHOCTEH U 00bEMaMU MTOTI00HBIX TET,
n300paxaTh W3y4aeMble (DUTYpBI, BBIMONHATH (BBIHOCHBIC) IIJIOCKHE YEPTSIKH M3 PHUCYHKOB
MIPOCTBIX 00BEMHBIX (HUTYpP: BUJ CBEPXY, COOKY, CHH3Y, CTPOUTH CCUCHHSI TEJI BPAIICHHS;
U3BJIEKaTh, HWHTEPIPETUPOBATh W MpeoOpa3oBbIBaTh HH(MOPMALMIO O MPOCTPAHCTBEHHBIX
TCOMETPHUYECKUX PUTYpax, MPEACTABICHHYIO Ha YePTEKAX U PUCYHKAX;

cBOOO/IHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIONTHSATH OIEPAIK HaJl BEKTOPAMU;

3a/1aBaTh INIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTeMe KOOpAMHAT;

pelaTh reoMeTpUUYeCKHUe 3a/ladyll Ha BBIYMCICHUE YIJIOB MEXAY MPSIMBIMU U IJIOCKOCTSIMH,
BBIUMCJICHHE PACCTOSHUNM OT TOYKH JO IUIOCKOCTH, B ILI€JIOM, Ha NpPHUMEHEHHE BEKTOPHO-
KOOPJIMHATHOT'O METO/IA TIPU PEIICHUM;

cBOOOJHO ONEPUPOBATh MOHITUSIMHU, CBSI3aHHBIMU C JBUKEHHEM B MPOCTPAHCTBE, 3HATh CBOWCTBA
JIBYDKCHHI,

BBITIOJIHATE HM300paKCHUsT MHOTOTPAHHUKOB M TEJl BpPALICHUS NPU TMapajuleIbHOM IepeHoce,
LEHTPATbHOW CHUMMETpPUHU, 3€pKabHOM CHMMETPUH, TPU TOBOPOTE BOKPYr MPSMOIA,
npeoOpa3oBaHus O100MS;

CTPOUTH CEUYEHHS MHOTOTPAHHMKOB W TeJ BpAIICHUS: CEUEHHUs IHIMHApa (MapaielbHO U
MEePIEeHIUKYISIPHO OCH), CEUeHHUs KOHyca (MapajsielbHble OCHOBAHHIO M MPOXOMSIINE uepe3
BEpILNHY), CEYEeHHUS 11apa;

UCIIONIb30BaTh  METOJbI  TMOCTPOEHUS CEUEHWH: METOJ  CJIeOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHHUS, METO]I TIepeHOCa CEeKYILEeH MITOCKOCTH;

JTOKa3bIBaTh T€OMETPUYCCKHUE YTBEPKICHHUS,

MPUMEHSITh T€OMETPUIECKHE (PAKTBI IS PEIICHUS CTEPEOMETPUUYECKHX 3ajad, TPEIIoIararoInx
HECKOJIBKO IIaroB PEUIeHUS, €CITM YCIIOBUS TPUMEHEHUS 33JIaHbl B IBHON M HESIBHOU (hopMe;
pelaTh 3a/1a4 Ha J0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIIEHUH U HAXO0XK/IEHHUE T€OMETPUUECKUX
BEJIMYNH;

MIPUMEHSITH MPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAITIOHHBIC CHCTEMBI TIPU PEIICHUN
CTEpEOMETPUUECKHX 33]1aY;

MPUMEHITh TOJNyYCHHBbIC 3HAHHWS Ha TPAKTHKE: CPaBHUBATh, AHAIU3UPOBATh M OIICHUBATH
pealIbHbIC CHUTYAIlMH, TPUMEHSATh W3YYCHHBIC MOHSATHS, TEOPEMbI, CBOMCTBA B IpoIlecce MOMCKA
pelIeHrs MaTeMaTH4IecKu chopMyITUPOBAHHOMN POOIEMBI, MOJIEIUPOBATh pealbHbIE CUTYallU Ha
SI3bIKE TE€OMETPUHU, HCCIIE0BaTh IMOCTPOECHHBIE MOJENHM C HCIOJIb30BAaHUEM T'€OMETPUUYECKUX
MOHATHA W TeopeM, ammapara aiareOpbl, pemiarh MPaKTHYECKUe 3aJadyd, CBsI3aHHBIE C
HaXO0XICHUEM T€OMETPUICCKUX BEITNIHH;

MMETh TpEACTaBIeHUS 00 OCHOBHBIX JTamaxX pa3BUTHUS TEOMETPUU KaK COCTaBHOW YaCTH
(dbyHIaMeHTa pa3BUTHsI TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHE

10 KJIACC
KosmyecTBo yacoB
Ne i/ HaumeHoBaHue pa3/iesioB U TeM NPOTrPAMMBbI Beero KoutpoabHbie IMpakTHyeckue
padoThI padoThI
1 Brenenue B ctepeoMeTpuio 23 1
2 B3anMHOe pacnosnokeHue npsMbIX B IPOCTPAHCTBE 1
3 [TapanienbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTH MPSIMBIX U TIOCKOCTEW B IPOCTPAHCTBE 25
5 VYIB!l ¥ paccTosHUA 16 1
6 MHororpaHHUKH 7 1
7 BekTopsl B mpocTpaHCcTBE 12
8 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3aIlusl 3HAHUT 5
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0
11 KJIACC
KonnyectBo 4yacos
Ne ni/m HaumeHoBaHue pa3iesioB U TeM NPOrPaMMbl Beero Konrpoabnsie  IIpakruyeckue
padoThI padoTshI
1 AHanuThueckas reoMeTpust 15 1
2 [ToBTOpEeHue, 06001IeHNE U cUcTeMaTH3alusl 3HaHUI 15 1
3 OO6BEM MHOTOrpaHHUKA 17 1
4 Tena Bpamenus 24 1
5) [Tnomany noBepXHOCTH U 00BEMBI KPYTIIBIX TEJ 9 1
6 JBro>xeHus 5 1
7 [ToBTOpeHme, 0600IIEHNE U CUCTEMAaTH3aIIHsl 3HAHUN 17 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosamnyecTBo yacoB
Ne JlaTa
Tema ypoka Kontpoabubie  IIpakTuyeckue
n/n Beero U3yYEeHHUs
padoTshI padoTsbI
1 OcHOBHBIE IpaBUIa U300pPAKEHUSI HA PUCYHKE INIOCKOCTH, NapajlIeNIbHBIX MPSAMbIX 1
(0Tpe3KkoB), cepeuHbI OTPE3Ka
[lonsATus crepeoMeTpun: TOUKa, MpsiMasi, IIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
2 npaBuiIa N300pakeHNs Ha pUCYHKE TUIOCKOCTH, MApaIeNIbHBIX MPSAMBIX (OTPE3KOB), 1
CepeIMHBI OTpe3Ka
3 [NonsaTus: mepecekarommecs MIOCKOCTH, IIEPECEKAIONIUECS MPsIMasi U TIOCKOCTb; 1
noJiynpoctpadcTBo. CtapToBas JuarHocTuueckas padbora
4 [onsaTtus: nepecekaromumecs MIOCKOCTH, IEPECEKAIONIUECS IPSIMas U IIIOCKOCTb; 1
HOJIYIIPOCTPAHCTBO
5 MHororpaHHuKH, H300paKeHHE MPOCTEUIIINX MMPOCTPAHCTBEHHBIX (UTYD, 1
HECYIIECTBYIOIMUX 00BEKTOB
6 MHororpaHHHUKH, H300paKeHHE MPOCTEUIIINX MPOCTPAHCTBEHHBIX UTYD, 1
HECYIIECTBYIOIINX 0OHEKTOB
AKCHOMBI CTEPEOMETPHH U TEPBBIE CIEACTBUS U3 HUX
AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIIEACTBUS M3 HUX
9 AKCHOMBI CTEPEOMETPHH U MEpBbIE clieACTBUSA U3 HUX. CIOCOOBI 3a1aHUs MPSAMBIX U 1
IIocKocTe B mpocTpancTBe. O003HaUEHUs MPSAMBIX U IIIOCKOCTEH
N3obpakenne ceueHuit mupaMupl, Kyoa U IPU3MBI, KOTOPBIE TPOXOIST Yepe3 uxX
10 pébpa. M3o0paxeHne nepeceueHus MoJy4eHHbIX IIockocTell. PackpammBanue 1
MOCTPOCHHBIX CEUYECHUH Pa3HBIMH LIBETAMH
N3o0pakenune ceueHuit mupaMuIpl, Kyoa U IPU3MBL, KOTOPBIE TPOXOIST Yepe3 uX
11 pé€bpa. M3o0pakeHne nepecedeHus MoIy4eHHbIX MI0ocKocTel. PackpamnBanue 1
MIOCTPOCHHBIX CEUSHHI Pa3HBIMH [IBETAMH
12 N3o0pakenue ceueHuil nmupaMusl, Kyoa u IpU3Mbl, KOTOPbIE IPOXOIST Yepe3 UX 1

pé6pa. N3o0paxeHue nepecedueHus MOMyUYeHHBIX INIOCKOCTEN. PackpamnBanne




MOCTPOCHHBIX CEUCHUI Pa3HbIMU [IBETaAMU

N300paxenne cedeHuit mupamuibl, Kyoa v Mpu3Mbl, KOTOPbIE IPOXOIAT YePe3 UX

13 pEopa. M3o0parkeHue nepeceueHus MoayuYeHHbIX II0OCKOCTEeH. PackpammBanue
MIOCTPOEHHBIX CEYEHU Pa3HbIMU LIBETAMHU

14 Mertop ciie1oB AJis MOCTPOCHUS CEUEHU

15 Mertopn cnenoB A MocTpoeHust ceueHuid. CBOMCTBa MepeceueHuid MPsSIMbIX U
IIJIOCKOCTEN

16 Merton ciaeoB 1jist TOCTpoeHus ceueHuil. CBOMCTBA MEpeCeUeHUH MPSAMbBIX U
IJIOCKOCTEH

17 [TocTpoenue ceuenwmii B mupamuie, Kyoe mo Tpém toukam Ha péopax. Co3zmanue
BBIHOCHBIX YEpPTEKEW U 3aIIUCh 111aroB IOCTPOCHMUS

18 [TocTpoenue ceuenuii B mupamue, Kyoe no Tpém Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEW U 3aIIUCh 111ar0oB MOCTPOECHMUS

19 [TocTpoenue ceuenuii B mupamue, Kyoe mo Tpém Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEPTEXKEH U 3allUCh 1IAr0OB MOCTPOCHUS

20 [TocTpoenwue ceuenwmii B mupamue, Kyoe mo Tpém toukam Ha péopax. Coznanue
BBIHOCHBIX YEpPTEKEW U 3aIUCh I11aroB MOCTPOESHMUS

91 [ToBropenue nuanuMeTpuu: Teopema o MPONOPIUOHAIBHBIX OTpe3kax. [logobue
TPEYTrOJIbHUKOB

99 [ToBTOpenue mnanumerpun: Teopema MeHenast. PacueTsl B ce4eHNAX Ha BBIHOCHBIX
yeprexax. McTopus pa3BUTHs INIaHUMETPUU U CTEPEOMETPHUH

23 KonTponbnas pabora Nel "Akcuomsl crepeomerpun. CeueHus"

24 B3aumHoe pacnionoxeHnue NpsMbIX B IpOCTpaHcTBE. CKPEINBAIOIINECS IPSIMBIE.
[Ipu3naku ckpemuBaromuxcs npsMeix. [lapannenbasie npsiMble B IPOCTPAHCTBE
TeopeMa 0 CyIIeCTBOBAHUM U €IMHCTBEHHOCTH MPSIMOM NapaJlJIeIbHON TaHHON

25 IIPSIMOM, POXOIALIEN Yepe3 TOUYKY IIPOCTPAHCTBA U HE JISXKAIIEH HA JaHHOU IIPSAMOM.
Jlemma o mepecedeHnH MapajuIeIbHbIX IPSIMBIX IIJIOCKOCTBIO

26 [TapamiensHOCTB Tpex MpsAMBIX. TeopeMa o TpEX napajienbHbIX IpsMbIX. Teopema o
CKPEIIMBAIOIIUXCS MPSIMBIX

27 [TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOMCTBA NapalJIeIbHOTO




npoeKTHpoBaHus. M300paxeHne pa3HbIX GUTyp B MapajuieIbHON MPOESKIUU

HCHTpaJ'H:HaH IIPOCKIH. Vronc COHaIIpaBJICHHBIMU CTOPOHAMM. VYron MECXKOY

28 1
PSAMBIMU

29 3aauM Ha J0Ka3aTeIbCTBO U UCCIIEI0BAHUE, CBSI3aHHBIE C PACIIOJI0KEHUEM IIPSIMBIX B 1
IIPOCTPAHCTBE
[ToHsTHA: MapaJyIeabHOCTh NPSIMOM U IJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak

30 napayieIbHOCTH MPSAMOU U MI0cKOCcTU. CBOMCTBA MapayuIeIbHOCTH MIPSIMOI U 1
IJIOCKOCTH

31 ['eomeTpuyeckre 3a1a4n Ha BBIYMCIICHUE U JOKA3aTeJIbCTBO, CBA3AaHHBIE C 1
NapayIeIbHOCTBIO MPSAMBIX U IIJIOCKOCTEHN B IPOCTPAHCTBE

39 [TocTpoenue ceuenus, MPOXOIALIETO YEPE3 JaHHYIO MPSIMYIO Ha YEPTEKE U 1
napajuieIbHOr0 Apyroi npsmoil. Pacuér otHoueHuit

33 [TapannenbHas npoekuys, IPUMEHEHUE AJIsl IOCTPOEHUs ceueHui Kyda u 1
napasuienenunesna. CBoicTBa napauienenumnesa U Npu3Mbl

34 [Tapannensuble miockocTy. [Ipu3Haku napajiienbHOCTH IBYX IJIOCKOCTEN 1

35 Teopema o0 napamieIbHOCTU U €IMHCTBEHHOCTH IUIOCKOCTH, IPOXOISIIEH uepes 1
TOYKY, HE IPUHAJUICIKAILYIO JAHHOW INIOCKOCTH U CIICJICTBUS U3 HEE

36 CaolicTBa napajuIeabHbIX INIOCKOCTEN: O MAPAJIENBHOCTH MPSAMBIX IIEPECEUEHMUSI IPU 1
MEPECEUCHNH ABYX MapAJUIEIbHBIX MIJIOCKOCTEN TPEThEH
CpoiicTBa mapanenbHbIX MIOCKOCTEN: 00 OTpe3Kax MapauleIbHbIX MPSIMBIX,

37 3aKJIFOYEHHBIX MEXy ITapaJyIebHBIMU TUNIOCKOCTSAMH; O MIEPECEUEHNN IPSIMOM C 1
JBYMsI TTapaJJIENbHBIMU TNIOCKOCTSIMU

38 [ToBTopenue: Teopema [Mudaropa Ha miockocTn 1

39 [ToBTOpEHME: TPUTOHOMETPHS NMPSIMOYTOJIBHOIO TPEYTOJIbHUKA 1

40 CgoiicTBa Ky0a 1 MPSMOYTOJIHFHOTO TapaJIIeNICIIUIIE /1A 1

41 Brruncnenue UMH OTpe3KOB B KyOe U MPSMOYTOJIbHOM Mapaliesienune e 1

42 [lepneHauKyIsIpHOCTH NPAMON U MI0CKOCTH. [Ipu3HAK NEepHEeHANKYISIPHOCTH PSIMON 1
Y TUIOCKOCTH

43 [lepneHIUKyYISIPHOCTD NPSMOM U INIOCKOCTH. [Ipu3HaK NepneHaANKyIIPHOCTH NPSIMON 1

" IJIOCKOCTH




TeopeMa 0 CyILIeCTBOBAHUM U €IMHCTBEHHOCTH IIPSIMOM, IIPOXOIAILEH Yepe3 TOUKY

44 IIPOCTPAHCTBA U NEPIEHAUKYISPHON K IIJIOCKOCTH 1

45 [TnockocTy U nepreHANKYIIIpHbIE UM IPSAMbIE B MHOIOI'paHHHUKAX 1

46 [InockocTy U nepneHANKYISPHBIE UM MIPSIMbIE B MHOTOI'PAaHHUKAX 1

47 [Tepnennukynsp u HaknoHHas. [locTpoeHne nepneHuKyspa u3 TOUKU Ha IPSAMYIO 1

48 [lepnennukynsp u HaknoHHas. [locTpoenue nepneHANKyIspa U3 TOUKH HA MIPSIMYIO 1

49 Teopema o Tpéx nepneHANKYIIApax (mpsmasi ¥ oOpaTHas) 1

50 Teopema o Tpéx nepreHANKYIsApax (mpsmast ¥ oOpaTHasi) 1

ol VYroa Mexy CKpelMuBaroIMMHCS IPSIMbIMU 1

52 [Touck neprneHAuKyYIApHBIX MPSIMBIX C IIOMOUIbIO MEPIEHAUKYIISIPHBIX MJIOCKOCTEN 1

53 OproroHaibHOE MPOESKTUPOBAHHE 1

54 [Toctpoenue ceuenuii kyda, IpuU3Mbl, IPABUIbHOM MUPAMUIBI C TOMOILBIO 1
OpPTOrOHAJILHOW MIPOEKINH

55 [locTpoenue ceuenuii Kyoa, MpU3Mbl, IPaBUIbHON MHUPAMUIbI C TOMOILBIO 1
OPTOrOHAJILHOHN IIPOEKIINU

56 CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO INIOCKOCTH. [IlmockocTn cummeTpuii B 1
MHOTOTpaHHHUKaX

57 [Ipu3Hak nepneHIMKyIIpHOCTH MPSIMON U INIOCKOCTH KakK CJIEJCTBUE CHMMETPUH

58 IIpaBunbHBIE MHOTOTPAaHHUKH. PacyéT pacCTOSTHUNM OT TOYKH 10 TFIOCKOCTH

59 [IpaBuibHBIE MHOTOIPaHHUKH. Pacd€T paccTOSHUI OT TOYKHU A0 IUNIOCKOCTH

60 CniocoObl 0nyCTUTh NEPIEHANKYISAPBI: CAMMETPHUS, CABUT TOUKHU 10 HapajieIbHON 1
PAMOM

61 CuBur no HenapaienbHON IPSIMOM, U3MEHEHUE PACCTOSTHUI 1

62 KonTponbHas padora Ne2"B3aumHoe pacnonoxeHue NpsMbIX U IIIOCKOCTEN B 1
npocTpaHcTse”

63 [ToBTOpEHME: yroa Mexay NpsIMbIMU Ha MJIOCKOCTH, TPUTOHOMETPUS B TPOU3BOILHOM 1
TpeyrojbHUKE, TEOpEMa KOCHHYCOB

64 [ToBTOpEHME: YrOa MEXKAY CKPEIIUBAIOIIMMHUCS IPSIMBIMU B IPOCTPAHCTBE

65 ['eomeTpuueckre METObI BBIYUCICHUS YIJIa MEX/y IPSMBIMU B MHOTOI'paHHUKAX




66

JIByrpansblii yroa. CBOMCTBO JIMHEWHBIX YIJIOB JBYTPAaHHOIO yria

67 [TepnennukynspHble mockocTu. CBOWCTBA B3aUMHO MEPIEHIUKYIISPHBIX MJIOCKOCTEN

68 [Ipu3Hak nepnesauKyJIIpHOCTH IUIOCKOCTEH; TeopeMa O IIPSMOM IIEPECEUEHHUs IBYX 1
IUIOCKOCTEN NMEPIEHANKYIISIPHBIX TPEThEN IIIOCKOCTH

69 [TpsaMoyronbHbIi Napaiesnenunes; Kyo; H3MepeHusi, CBOMCTBA MPSMOYTOJIbHOTO 1
napasuiejenumneia

70 Teopema o auaroHanu NpsMOYroJbHOIO Napajiesienunea U CIeCTBUE U3 Heé 1

7 CrepeoMeTpHuuecKre U NPUKIIAIHbIE 3a]Ja4l, CBA3aHHbIE CO B3AUMHbBIM 1
PacIoJI0KEHUEM MPSAMBIX U INIOCKOCTH

79 [ToBTOpEHue: ckpelmrBaroLecs npsMble, MapajieabHble ITIOCKOCTH B CTaHAAPTHBIX 1
MHOT'OI'paHHHKaX

73 [Tapa napaienbHbIX IOCKOCTEN Ha CKPEIIMBAIOIIUXCS IPSAMBIX, PACCTOSIHUE MEXKIY 1
CKPELIMBAIOIMMHUCS MPSIMBIMU B IPOCTBIX CUTYaLUAX

74 PaccrosiHue OT TOUKH 10 IIJIOCKOCTH, PACCTOSHUE OT MPSIMOM J0 INIOCKOCTH 1

75 Berruucnenue paccTosiHUNA MEXY CKPELIMBAIOIIUMUCS MPSIMBIMH € TIOMOIIBIO 1
HEepHEHIUKYIAPHOM MII0CKOCTH

76 TpéxrpanHblii yroj, HEpaBEHCTBA /7S TpeXTpaHHbIX yrioB. Teopema [Tudaropa, 1
TEOpPEMBbI KOCUHYCOB U CUHYCOB JIJIsl TPEXTPAHHOIO yTriia

77 DneMeHThl chepruuecKoil reOMeTpUn: reoIe3NUecKue JIMHUN Ha 3emiie 1

78 KonTposabnas padora Ne3"Vrinel u paccrossHus" 1

79 Cucremaruzanus 3HaHuN "MHOTrOrpaHHHUK U €0 3JIEMEHTHI" 1

80 [Mupamuna. Buael nupamun. [IpaBunbsHas nupamuaa 1

81 [Ipu3ma. IIpamas u HaknoHHas npusMel. [IpaBriibHas npusma 1

82 [Ipsimoit mapasuienenumnea, NpSMOYTOJIbHBINA apaieenunes, Kyo 1

83 Boinykible MHOTOrpanHuku. Teopema Ditnepa 1

84 Boinykinbie MHOrorpanHuku. Teopema Oiniepa. [IpaBuibHbIE U OTYIPABUIBHBIE 1
MHOT'OT'PaHHHUKH

85 KonTponbnas padora Ne4 "MuororpanHuku"

86 [lonsTHE BEkTOpa HA MJIOCKOCTH U B IPOCTPAHCTBE




87 CymMa BEKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [IpaBwiio mapannenenunena 1
90 YMHOXEHHEe BEKTOpa Ha YHCIIO 1
91 Paznoxxenne BekTopa 1o 6azucy TpéX BEKTOPOB, HE JIKAIIUX B OJTHOU MJIOCKOCTH 1
92 CkanspHo€ NMPON3BEICHHE 1
93 Brruucnenue yria Mexy BEKTOpaMH B IPOCTPAHCTBE 1
94 [Ipocreiimue 3a1auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
96 [Ipocreiimme 3agaun ¢ BEKTOpaMu 1
97 [IpocTeiimme 3aga4u ¢ BEKTOpAMH 1
98 O06o00meHne U cucTeMaTu3alus 3HaHUK 1
99 O00011IeHNE U CUCTEMATU3AaLUs 3HAHUN 1
100 = IIpomexyrounas arrectranus. [loBepounas padbora 1
101 O00011IeHNE U CUCTEMATU3AaLUs 3HAHUN 1
102 O00011IeHNE U CUCTEMATU3AaIUs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




11 KJTACC

KoauuecTBO 4acoB

Ne Jara
Tema ypoka Konrpoabusie  Ilpakruyeckue
n/n Bcero U3yUYEeHUs
padoThI padoThI
oBTOpeHME TeMbl "KoOpAMHATHI BEKTOpa Ha IIJIOCKOCTH U B IPOCTPAHCTBE
1 HosTop "Koop P poctp " 1
2 IToBTOpenue Temsl "CkasispHOE ITPOU3BEAECHNUE BEKTOPOB" 1
3 [ToBTOpeHue TeMbl "Brruuciaenue yria Mexay BEKTOpaMH B IPOCTpaHCTBE" 1
4 [ToBTOpEeHME TeMBbI Y paBHEHHE NTPSAMOM, IPOXOAIIEH Yepe3 JBe TOUKU" 1
5 YpaBHEHHE MJIOCKOCTH, HOPMaJib, YPaBHEHHE IIJIOCKOCTH B OTPE3Kax 1
6 VYpaBHEHHE IIIIOCKOCTH, HOPMaJlb, YPABHEHHE IIJIOCKOCTH B OTPE3KAX 1
7 BekTopHoe npousBeneHne 1
8 JInHeliHbIE HEPABEHCTBA, JIMHENHOE POIPaMMHUPOBAHHE 1
9 JluneitHble HEpaBEHCTBA, JIMHEHHOE MPOTPAMMHUPOBAHHE 1
10 AHanuTHYecKue METO/Ibl pacuéTa yriia MeXay NpsSMbIMU B MHOTOI'PaHHUKAX 1
11 AHaTUTHYECKHE METO/IbI pacuéTa yriia MexXay MIOCKOCTSMA B MHOTOIpaHHUKAX 1
12 ®dopmysa pacCTOSHUS OT TOUKH JI0 MNIOCKOCTH B KOOPAMHATAX 1
13 HaxoxeHne pacCTOSHUM OT TOYKH /10 MJIOCKOCTH B KyOe 1
14 HaxoxneHnne paccTossHUM OT TOYKH J0 MJIOCKOCTH B MPAaBUJIBHON MUPAMHUJIE 1
15 Konrtponsnas padora Nel "Ananutuyeckas reometpust” 1 1
16 CeueHnst MHOTOTPaHHUKOB: CTaHAAPTHBIE MHOTOTPAaHHUKHU 1
17 CeueHurst MHOTOTPAaHHUKOB: METO]T CJIEJIOB 1
18 CeueHnsi MHOTOIPaHHUKOB: CTaHIapTHBIE TNIOCKOCTH, IEPECEUECHMUS IPSMBIX U 1
IIJIOCKOCTEN
19 [TapannenbHble MpsMbIE U TUIOCKOCTH: NMapaJlJIeIbHbIE CEYEHUS
20 [TapannenpHble MpsAMBIE U IUIOCKOCTH: pacu€T OTHOIIECHUN 1
21 [TapanienbHble MpsMbIE U TUIOCKOCTH: YTIIbl MEXKAY CKPEIUBAIOIIUMUCS IPSIMBIMU
yr y
99 [lepnieHIuKyNApHBIE MIPSIMBIE U TUIOCKOCTH: CTaHAAPTHBIE NAphl MEPIEHANKYIIAPHBIX 1
IJIOCKOCTEHN U MPSIMBIX, CHMMETPUHM MHOTOIPaHHUKOB
23 IlepnieHIuKyNsIpHBIE MIPSMBIE U IUIOCKOCTH: TEOPEMA O TPEX NEPIEHIUKYIIApaxX 1




epIICHANKYIISIPHBIE MPSMbIE U TUIOCKOCTHU: BBIYMCICHUS JJIMH B MHOTOTPAaHHUKAX

24 I1 y. 1

o5 [ToBTOpEHME: MIOMIAAN MHOTOYTOJILHUKOB, (DOPMYJIBI IS TLTOMIAACH, COOOpaKeHUs 1
nmoxoous

26 [ToBTOpEHMeE: MIIOIIA N MHOTOYTOJIBHUKOB, (POPMYIIBI IS TTOIIAIeH, COOOpakeHUs 1
no100us

97 [ToBTOpEHME: MIIOIIA 1 MHOTOYTOJIbHUKOB, (POPMYJIIBI IS TTOIIAIeH, COOOpakeHUs 1
og00ust
[Tnomanu ceueHnit MHOTOTPaHHUKOB: TUIOIIAN IOBEPXHOCTEH, pa3pe3aHus Ha 4YacTu

28 ’ ’ 1
COOOpaKEeHHSI TIOTOOMS

29 [lmomaau ceyeHnii MHOTOrpaHHUKOB: IUIOIIAAM TOBEPXHOCTEN, pa3pe3aHus Ha YacTH, 1
COOOpaKCHHUSI TOT00MS

30 KonTponbnas padora No2 "IloBTopeHre: MHOTOIpaHHUKHU, CEUEHUSI MHOTOTPAHHUKOB"

31 O6béM Tena. O6beM IPSIMOYTOJIBHOTO Napajuieienune1a 1

32 3ama4yn 00 yaABOCHHUHU Ky0Oa, 0 KBaapaType Kyda; 0 TPUCEKIIUN yIiia

33 CrepeoMeTpuyecKue 3a7auu, CBI3aHHbIE ¢ 00BEMOM MPSMOYTOIHHOTO 1
napajuieNienunena

34 [TpuknagHbIe 3a1a9H, CBSI3aHHBIE C BBIYHCICHHEM 00bEMA MPSIMOYTOJIEHOTO 1
napaJiesienunea

35 O0BEM npsiMOit TPU3MBI 1

36 CrepeoMeTpruyecKre 3aJa9u, CBI3aHHbIEC C BBIYUCICHUEM 00bEMOB MPSIMOI MPU3MBI

37 ITpuknaaHble 3aauu, CBA3aHHbIE C 00BEMOM IMPSIMOM MPHU3MBbI 1

38 Beruuciienne 06EMOB Tell € TOMOIIBIO ONpeAeaEéHHOTo uHTerpana. O0béM 1
HAKJIOHHOH MPU3MBI

39 Brruucnenne 005EMOB TeN ¢ TOMOIIIBIO onpeieIéHHOro nHTerpaia. Oobém 1
T PAMH/TBI

40 ®opmyna o6béMa nupamuisl. OTHOIIEHHE 00BEMOB MUPAMHUL C OOLITUM YTIIOM 1

41 ®opmyna 06béMa nupamuibl. OTHOIIEHHE 00BEMOB MTUPAMHU/L C OOIIKUM YTIIOM 1

42 CrepeoMeTpuyecKre 3aJauu, CBI3aHHbIe ¢ 00bEMaMH HaKJIOHHOM MPU3MBbI 1

43 CrepeomeTpruuecKkme 3aa4u, CBsI3aHHBIE C 00 BEMaMU MUPAMUTBI 1




ITpuxnanaele 3agauu o teMe "OO0BEMBI Tell", CBI3aHHBIE ¢ 00BEMOM HAKIIOHHOM
9

44 1
MIPU3MBI

45 [Tpuknagueie 3agaun 1mo Teme "OO0BEMBI TeN'", CBA3aHHBIE C 00BEMOM IMHUPAMHUTBI 1

46 [Tpumenenne 00bEMOB. Brruncienue paccTosIHUS 10 TUIOCKOCTH 1

47 Kontponbnas padora Ne3 "O6bEM MHOTOrpaHHUKA" 1

48 [{unuaapudeckas MOBEPXHOCTh, 00pa3yroIre WIHHIPHIECKON TOBEPXHOCTH 1

49 Humuaap. [psmoit kpyroBoit munuuap. [nomans moBepXHOCTH HWIMHAPA 1

50 Konnueckas moBepXHOCTh, 00pa3yronue KOHnYecKon nmosepxHoctu. Konyc 1

o1 CeueHnure KOHYyca TUIOCKOCTHIO, TAPAJJICIbHON IIIOCKOCTH OCHOBAHMS 1

52 YceuéHnslil konyc. M300paxeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1

53 [Inomanp 60K0BOM MOBEPXHOCTH U MOJHOM IOBEPXHOCTH KOHYCa 1

54 [Tnomaas 60KO0BOM MOBEPXHOCTH U MOJHON MOBEPXHOCTH KOHYCa 1

55 CrepeoMeTpHUeCKre 3a]]a91 Ha JIOKA3aTeIbCTBO U BHIUMCIICHHE, TOCTPOCHUEM 1
CEYCHMM LIWIMHIPA, KOHYCa

56 CrepeoMeTpuyecKre 3aJ]a4i Ha 1I0Ka3aTeIbCTBO U BBIUMCICHHUE, TOCTPOCHHUEM 1
CeueHUH IMINHIPA, KOHYyCa

57 [Ipuknagnelie 3aa4n, CBSI3aHHbBIE C [IMJIMHAPOM 1

58 [TpuknamHbIe 3a1a49M, CBSI3aHHBIC C IIIMHIPOM

59 Cdepa u map 1

60 [epeceuenue cdepsl 1 mapa ¢ WIockocThio. Kacanue mapa u cepbl MI0CKOCTHIO. 1
Bun u nzo0paxenue mapa

61 [Tepeceuenue ceps! u mapa c mrockoctbio. Kacanue mapa u cdepsl mIoCKoCThIO. 1
Bun u n3obpaxenue mapa

62 VYpasaenue chepsl. [Ltomans chepsl u e€ yacrei

63 Cummerpus chepsl 1 mapa 1

64 CrepeoMeTpHUyecKre 3a7]a4d Ha I0KAa3aTeIbCTBO U BBHIUMCIICHHUE, CBA3aHHBIE CO 1
cdepoit u mapoM, TOCTPOSHUEM HX CEUCHUN TIOCKOCTHIO

65 CrepeoMeTpHUYECKHE 3a]]a91 Ha JIOKA3aTeIbLCTBO U BBEIUMCIICHHE, CBA3aHHBIC CO 1

cdepoit 1 mapoM, NOCTPOSHUEM UX CEUEHUHN TIOCKOCThIO




66 [TpuknaaHble 3a1a4u, CBI3aHHbIE cO cepoil U mapom 1
67 [ToBTOpEHME: OKPYKHOCTH Ha MJIIOCKOCTH, BBIYUCICHUS B OKPY>KHOCTH, CTaHAAPTHBIE 1
nmoxoous
68 Paznuynbie KOMOMHALIMY TEI BPAIIEHUsI U MHOTOTPAHHUKOB 1
69 3amaun o Teme "Tena ¥ TOBEPXHOCTH BpalieHus" 1
70 3amauu o Teme "Tena U MOBEPXHOCTH BpalieHus" 1
71 Kontponbnas padota Ne4 "Tena 1 mOBEpXHOCTH BpalieHus " 1
72 006bem mumHapa. Teopema 06 00bEME MPSAMOTO HIUHIPA 1
73 Brrauciienne 06EMOB Tell ¢ MOMOMIBIO onpeAeaEHHOTo nHTerpaina. O0bpEM KoHyca 1
74 [Tnouraau 60KOBOM U MONTHON MOBEPXHOCTH KOHYCA 1
75 CrepeoMeTpuyecKre 3aJjau, CBI3aHHbIE C BBHIYUCIECHUEM 00bEMOB LIMIIMH/PA, KOHYCA 1
76 [Tpuknagueie 3agaun 1mo Teme "OOBEMBI M TUIOIIAIN TTOBEPXHOCTEH Te" 1
O0BéM mrapa u mapoBoro cexropa. Teopema 06 06bwEme mapa. [Tnomans chepsr.
7 CrepeoMeTpuyecKre 3aJjau, CBSI3aHHbIE C BBIYUCIEHUEM 00bEMOB 111apa, IIapOBOT0 1
CETMEHTA W IapOBOTO CEKTOpa
[Tpuknanueie 3anaun mo Teme "OOBEMBI TeN", CBA3aHHBIE C 00BEMOM IIapa U
78 momaasio cgepbl. COOTHOMIEHUS MEXKY TUIOIIAIIMH MIOBEPXHOCTEH 1 00bEMaMu 1
MOAOOHBIX TE
[Tono6ubIe Tena B mpocTpaHcTBe. M3MeHeHne 00bEMa Ipu MO00HH.
79 CrepeoMeTpuyecKre 3a7]a4u, CBSI3aHHbIE C BHIYUCIEHUEM 00BEMOB TEI U TUIOIIA e 1
IOBEPXHOCTEU
80 Konrtponsnas padora Ne5 "[Inomaam noBepXHOCTH U 00BEMBI KpYTIIbIX Ten" 1
81 JIBvxenus npoctpanctBa. Otobpaxkenus. [[Bukenus u paBeHcTBO puryp. OOmue 1
CBOWMCTBA JIBUKCHHM
82 Bune! nBrkeHMIT: mapaiienbHbIN TepeHoc, eHTpalbHas CHMMETpPHS, 3epKallbHas 1
CUMMETPHSI, TOBOPOT BOKPYT MPSMOIA
83 [TpeobpazoBanus momoowms. [Ipsmas u chepa Ditnepa 1
84 I'eomeTpuueckue 3aaun Ha MPUMEHEHUE IBIKEHUS
85 Kontponbras padota Ne6 "Bektops! B mpocTpancTse"




O6o6maromee nosropenue 11 mousTuit u MeTon0B Kypca reomerpun 10-11 kaccos,

86 cucreMaru3anus 3HaHui: "l[lapamieabHOCTh NPSIMBIX U IIJIOCKOCTEN B IPOCTpaHCTBE"

87 O6o6maromee moropenue 11 moHsTHII 1 MeTO0B Kypca reomeTpur 10—11 kmaccos,
cucTteMmaTusanus 3HaHuii: "BekTopsl B mpocTpaHcTse"

88 O6o6maromee nosropenue 11 mousTuit u MeToz0B Kypca reomerpun 10—11 kaccos,
cucTtemaTusanus 3Hanuii: "BekTopsl B nmpocTpaHcTse"

89 O6o6maromee nosropenue 11 monsTuit u MeToz0B Kypca reomerpun 10—11 kaccos,
cucremaruzanus 3HaHui: "OO0beM MHOTOTpaHHHKA"

90 O6o6maromee moropenue 11 moHsTHII 1 MeTO0B Kypca reomeTpur 10—11 kmaccos,
cucTeMaTu3anus 3HaHui: "OO0beM MHOTOIpaHHHKA"

o1 Oo6o6maromee nmoBropenue 11 monstuit u MeTon0B Kypca reomerpun 10—11 kmaccos,
cucreMmaru3anus 3HaHui: "[lnomanm noBepXHOCTH U 0OBEMBI KPYTIIBIX Te"

92 O6o6maromee nmosropenue 11 monstuit u MeToz0B Kypca reomerpun 10—11 kmaccos,
cuctemMaTtu3anus 3Hanuii: "Ilnomaaym noBepXHOCTH U 00BEMBI KPYTJIBIX Te"

93 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIMS 3HAHUHA

94 [Tpomexyrounas arrectanus. [IpoBepounas padora

95 [ToBTOpeHme, 06001IeHNE U cUCTeMaTH3allusl 3HAHU I

96 Hcropus pa3BuTUs CTEpEOMETPUH KaK HAYKH U €€ POJIb B PA3BUTHU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

97 Hcropus pa3BUTHS CTEPEOMETPHUH KaK HAYKH U €€ POJIb B PA3BUTUU COBPEMEHHBIX
WH)XEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

08 Hcropus pa3BUTHS CTEPEOMETPUM KAaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

99 Hcropus pa3BuTHs CTEpEOMETPHUH KaK HAYKH U €€ POJIb B PA3BUTHU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

100 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKH U €€ POJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

101 Hcropus pa3BUTHS CTEPEOMETPUM KaK HAYKU U €€ POJIb B PA3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTHI

102 = MHcropus pa3BUTHS CTEPEOMETPHH KaK HAYKH U €€ POJIb B Pa3BUTHH COBPEMEHHBIX




HHXXCHCPHBIX U KOMITBIOTCPHBIX TEXHOJIOT U

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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