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IHOACHUTEJIBHAS 3AIINCKA

I'eomerpust sBiIsIETCS OAHUM U3 0a30BBIX KYpCOB Ha YPOBHE CpelHEro oOmero o0pa3oBaHms, TaK KaKk
obecrneynBaeT BO3MOXKHOCTh M3YyYEHMs AMCLUIUIMH €CTECTBEHHO-HAyYHOM HAIPaBICHHOCTH M IPEAMETOB
TYMaHHUTapHOTO KA. [I0CKONBbKY JOTrHUECKOe MBIIICHHE, (POPMUPYEMOE TIPU U3YUYECHHH 00YJarOIIUMHCS
MOHATUMHBIX OCHOB TI'€OMETPHM, IIPH [I0Ka3aTeIbCTBE TEOPEM U IIOCTPOCHHMM ILIETOYKH JIOTMYECKUX
YTBEPXKICHUM IPU DPEIICHHMM TIE€OMETPUYECKMX 3a/1ad, YMEHHME BBIJBUIaTb U OIPOBEPrarb T'UIIOTE3bI
HENOCPEACTBEHHO HCIOJB3YIOTCS IPU PEUICHWM 3a7ad €CTECTBEHHO-HAay4yHOrO IMKJIa, B YaCTHOCTH
¢bu3nvecKux 3a1ad.

Ilesnp ocBoeHust nmporpaMmel yueOHOro kypca «l'eomerpusi» Ha yrilyOJd€HHOM YpPOBHE — pa3BUTHE
MH/IMBUYAIBHBIX CIIOCOOHOCTEH OOYYalOIMXCS TMPH H3YYEHUH T'€OMETPUH, KaK COCTaBIISIOLICH
npeaMeTHoi obOnactu «MaremaTtuka U MH(GOpMaTHKay depe3 obecrieueHue BO3MOKHOCTH NPHOOPETEHUs U
UCTOJIBb30BaHUsl OoJiee TIyOOKHX TE€OMETPUYECKMX 3HAHUW M JCUCTBUM, CIEUU(UYHBIX T€OMETPUHU, U
HEOOXOAUMBIX JUIsI YCIIEHIHOTO MNpOo(ecCHOHANBHOrO 00pa30BaHUs, CBA3aHHOTO C HCIOJIb30BaHUEM
MAaTE€MaTHKH.

[IpuopuTeTHBIMM 3aJayaMM Kypca TE€OMETPUM Ha YIIIYyOJEHHOM YpPOBHE, pACIIMPSIOIIUMU U
YCUIIMBAIOIIUMH KypC 0a30BOTO YPOBHSI, SIBIISFOTCS:

pacliMpeHue IpeJCTaBIeHUs O TEeOMETPUM KaK 4YacTH MHPOBOM KyJIbTypbl M (opMupoBaHUE
OCO3HaHUS B3aUMOCBSI3U I'€OMETPHUU C OKPYKAIOLIUM MUPOM;

(dbopMHUpOBaHKE NPEACTABICHUS O NMPOCTPAHCTBEHHBIX (PUIypax Kak O BaXXHEHWIIMX MaTeMaTHYeCKUX
MOZEJIAX, ITO3BOJSIIOIIMX OIMCBHIBATH W M3y4daTb pAa3HbIE SBICHUA OKPYKAKOLIETO MHpa, 3HAHHE
MOHATUIHOTO amnmnapara 1o pasaeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpHH;

dbopMHupoBaHHE YMEHHS BJIAJIETh OCHOBHBIMH TOHSTHSAMHU O MPOCTPAHCTBEHHBIX (UTYpax W HX
OCHOBHBIMM CBOMCTBAMH, 3HaHUE TEOPeM, (OPMYJI U YMEHHUE UX NPUMEHSTh, YMEHUS JOKa3bIBaTh TEOPEMBI
Y HaXOJUTh HECTaHIAPTHbBIE CIIOCOOBI pEIICHUS 3a/1aY;

(dbopMHpOBaHNE YMEHUS PAcllO3HABAaTh HAa YEPTEKaxX, MOJEISIX U B pealbHOM MUPE MHOTOTPAHHUKU U
TeJla BpallleH!s, KOHCTPYHPOBATh TEOMETPUUYECKHAE MOJIEIIH;

¢dbopMHpOBaHKE MOHUMAHUS BO3MOXHOCTH aKCHOMAaTHYECKOTO MTOCTPOEHHsI MaTeMaTHYECKUX TEOpHil,
(¢bopMHpOBaHNE TOHUMAHHUS POJIM AKCMOMATUKHU IIPU MTPOBEIEHUH PACCYKICHUI;

¢dbopMHpOBaHHE yMEHHs BIIAJETh METOAAMHU J0KA3aTEJbCTB M AJTOPUTMOB DPELICHMS, YMEHHUS HX
IIPUMEHSATH, IPOBOJUTH JI0KA3aTEIbHBIE PACCYKICHUS B XOJI€ PEIICHUs CTEPEOMETPUUYECKHX 3a]1a4 U 3a]1a4
C MPaKTHYECKUM COJiep’KaHHeM, (OpPMHUPOBAHUE MPEJICTABICHUS O HEOOXOAMMOCTH J0KA3aTeNbCTB IPH
00OCHOBAaHMH MAaTEMaTHMUECKUX YTBEP)KIAEHUH W POJIM AKCUOMAaTUKU B TPOBEACHUU JETYKTUBHBIX
pacCyXJIeHUH;

pa3BUTHE U COBEPLICHCTBOBAHWE HMHTEIEKTYaJIbHBIX U TBOPUYECKHUX CHOCOOHOCTEH 00ydarommxcs,
[IO3HABATECIIBHOW AKTUBHOCTH, HCCIENOBATCILCKUX YMEHUM, KPUTHUYHOCTH MBIIUICHHs, HHTEpeca K
M3Y4YEHUIO T€OMETPHH;

¢dopmupoBanre (YHKIMOHAIHLHONH TPaMOTHOCTH, PEJIEBAHTHOW TI'€OMETPHH: YMEHHs pPaclo3HaBaTh
MPOSIBJIEHUS] TEOMETPUUECKUX MOHATHH, 0ObEKTOB M 3aKOHOMEPHOCTEN B peabHBIX )KU3HEHHBIX CUTYaIUIX
U TpU M3y4EHUH JAPYruX Yy4eOHBIX TPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH,
MOJEIINPOBAHNS PEAJIbHBIX CUTYallll, NCCIEA0BAHUS TIOCTPOCHHBIX MOJIENEH, HHTEPIPETALNH TOTYyYECHHBIX
pe3yiabTaToB.

OCHOBHBIMU COJIEpKATEIbHBIMU JIMHUSAMU yueOHoro Kypca «I'eomerpusi» B 10—11 kiaccax sBistoTCA:
«IIpsAMBbI€ U IIJIOCKOCTH B IIPOCTPAHCTBEY», «MHOrorpanuukm», «Temna Bpamenus», «BeKTopsl 1 KOOPAUHATHI
B IIPOCTPAHCTBE, «/BHKEHUS B TPOCTPAHCTBEY.

Cohopmynupoannoe Bo PI'OC COO tpeboBaHNE «yMETh ONEPUPOBATH MOHATUAMNY, PEICBAaHTHBIMU
T€OMETpUU Ha yriayonéHHoM ypoBHe oOydeHus B 10—11 kimaccax, OTHOCHTCS KO BCEM COJAEpIKATEIHHBIM
JUHUAM Y4eOHOro Kypca, a (OpPMHpPOBAHME JIOTHUECKUX YMEHHMH pachpeiesnsercs He TOJIBKO I10
COJIepKaTeIbHBIM JIMHUSIM, HO U 1o rojam oOydenus. CoxaepkaHue oOpa3oBaHMs, COOTBETCTBYIOIEE
NpEeIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHON pabodell MporpaMMbl, paclpeneNéHHBIM IO Trojam
00y4eHHs, CTPYKTYPUPOBAHO TaKMM 0Opa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIMIUAIBHBIM BOIPOCAM
oOyyaromuecs: odpalianich HEOJHOKPATHO. DTO MO3BOJISIET OPraHU30BaTh OBJIAJICHUE I'€OMETPUUECKUMMU
NOHATUSIMM M HaBbIKAMM  IIOCIIEJIOBATEIbHO W  TOCTYMATeNbHO, C  COOJIIOJCHHEM IpHUHLUIA



MIPEEeMCTBEHHOCTH, a HOBBIE 3HAaHMs BKIIOYaTh B OOMIYI0 CHCTEMY TI'€OMETPUYECKUX MpeICTaBICHU
00yJaroImuxcs, pacupsis 1 yriuyossist e€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBS3H.

[lepexon k U3y4eHHIO T€OMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3laTh yCioBus A AuddepeHnranui o0ydeHus, HOCTPOCHHUS UHNBHIyalIbHBIX 00pa30BaTeIbHbIX
porpaMM, 00O€cCreyuTh YIIyOJIEHHOE H3y4YeHHE TeOMETPHH KaK COCTaBISIOLIEH ydeOHOro mpeamera
«Maremarukay,;

MOATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YYEHHUS MAaTeMaTUKU ¢ Y4ETOM BbIOOpa Oyamylieit
npodeccun, odecreurnBas IPeeMCTBEHHOCTh MEKIY O0IIUM U MPO(EeCCHOHATBEHBIM 00pa30BaHHEM.

Ha u3yuenue ydyebHoro xypca «I'eomerpus» Ha yriryOJ€éHHOM ypoBHe oTtBoautcs 204 daca: B 10
kiacce — 102 yaca (3 yaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He1el0).

COILEPKAHUE OBYYEHMUSA
10 KJIACC

IIpsimble ¥ MII0CKOCTH B IPOCTPAHCTBE

OcCHOBHBIE TOHATUSL CTepeoMeTpuH. Touka, MpsiMas, IUIOCKOCTh, HpocTpaHcTBo. [loHsTne 00
AKCMOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3aumHoe pacrnoniokeHHe NOpPSAMBIX B MPOCTPAHCTBE: IE€PECEKAIOUIUECs, NapajuleJbHble U
ckpeuBaromuecss npsmble. [lpusHaku ckpemmBaromuxcss npsaMmbiX. llapannensHOCTh NpPAMBIX U
IUIOCKOCTEN B IMPOCTPAHCTBE: IMapajuleNIbHbIE MpPsIMbIE B MPOCTPAHCTBE, MAPAICIBHOCTh TPEX HPSMBIX,
NapajuiebHOCTh MPSMOW U MIOcKocTU. [lapannenbHoe M LIEHTpallbHOE MPOEKTUPOBAaHHE, U300pakeHue
¢uryp. OCHOBHBIE CBOWCTBA IMapaJICIIBHOTO MPOCKTUpOBaHUs. M300paxkeHue Guryp B mapauieabHOM
MPOCKUMU. YTJIbl C COHANpPAaBICHHBIMA CTOPOHAMH, YroJl MEXAY MNOpsIMbIMHU B IPOCTPAHCTBE.
[TapannenbHOCTh IUIOCKOCTEHM: TMapajuledbHbIE IUIOCKOCTH, CBOWMCTBA IMApajuIeNbHBIX IIOCKOCTEH.
[Ipocreiiine npPOCTpaHCTBEHHbIE (GUIypbl Ha IJIOCKOCTH: TETpadAp, MapajieNenune]l, MOCTPOSHHE
CCYCHMI.

[lepneHquKyIsIpHOCTD NPSAMOM M IJIOCKOCTHU: NMEPHIEHAUKYISIPHBIE TIPSIMbIE B MIPOCTPAHCTBE, MPSAMbIE
napajuleNibHble U MEPHEeHIUKYIAPHbIE K INIOCKOCTH, IPU3HAK NEPIEHIUKYISIPHOCTU NPSIMON U IIOCKOCTH,
TeopeMa O IPSIMOW NMEPNEHAUKYIAPHON MIOocKocTH. OpTOroHanbHOE MpoeKTHpoBaHue. llepnenaukynsap u
HAKJIOHHBIE: PaCCTOSIHUE OT TOYKHU J0 MIIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 MIIOCKOCTH, TPOEKLUs (Urypsl
Ha IUIOCKOCTh. IlepneHauKyIsspHOCTh IUIOCKOCTEH: MPHU3HAK IMEPHEHAMKYISPHOCTH JABYX IUIOCKOCTEM.
Teopema o TpEX NepHEHIUKYIAPAX.

VYriel B MPOCTPAHCTBE: Yrojl MEXAY NPSMOM M IUIOCKOCTBIO, JBYTPAHHBIN yroJl, JTUHEHHBIA Yroi
JBYTpaHHOrO yria. TpéXrpaHHbIi U MHOrOrpaHHble yriibl. CBOMCTBA IJIOCKUX YIJIOB MHOTOIPAHHOTO yTia.
CBolicTBa IUIOCKMX M ABYTPAHHBIX YIJIOB TPEXIPAHHOTO yria. Teopembl KOCMHYCOB M CHHYCOB JUIf
TPEXTPAHHOIO YIJIA.

MHoOrorpaHHUKH

Bunel MHOrOrpaHHuKOB, pa3BEpTka MHororpaHHuka. llpusma: n-yronpHas npusma, npsmas u
HaKJIOHHas TNpHU3MBblI, OOKOBass M TIOJHAs MOBEPXHOCTh MNpu3Mbl. [lapamnenenunesn, MpsIMOYrOJIbHBIHN
napajuieJienune]] U ero cpoiicrpa. Kparyaiiive myTd Ha MOBEPXHOCTU MHOTorpaHHuKa. Teopema Diinepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupamupma: n-yrosbHas nmupamyaa, MpaBUIbHAs M yceuEHHas
nupamuibl. CBolicTBa péOep U OOKOBBIX I'paHed MpaBUIbHOW NMupamuiabl. [IpaBuibHBIE MHOTOIPaHHUKHU:
npaBujbHas TOpU3Ma W MpaBUIIbHAs NUpamMuia, NpaBWbHAs TPEYrojbHas NUpamMuAa W NPABUIbHBINA
TeTpa’ap, Kyo. [IpencraBineHue o mpaBUIbHBIX MHOIOIPAHHUKAX: OKTadp, JOJAEKA3Ap U UKOCAdIP.

Bbluuciienne 3J€MEHTOB MHOTOTPaHHMKOB: pEOpa, auaroHanu, yriuel. [lnomans OokoBoi
MOBEPXHOCTH M TIOJHOW TMOBEPXHOCTH MPSIMON MPU3MBI, IUIONIAJb OCHOBaHMM, Teopema O OOKOBOM
MOBEPXHOCTU HpsAMOM mpu3Mmbl. [1omans O0KoBOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIIBHOW MUPaMUIBI,
Teopema O IJIOMAN YCEUEHHON MTUPaMU/IbL.

CuMMeTpHsl B IPOCTPAHCTBE. DJIEMEHTHI CUMMETPHUM IPAaBUIBHBIX MHOIOIPaHHUKOB. CUMMETpUS B
MPaBWJIBHOM MHOTOTPAaHHUKE: CUMMETpPHUSI Mapauiesienuneaa, CAMMETPUS IPaBUIIBHBIX MPU3M, CUMMETPUS
IIPaBWJIbHOM NMUPaMUBI.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[loHsTHs: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOP, AJMHA HEHYJIEBOIO BEKTOpPA, BEKTOPHI
KOJUIMHEApHbIE, COHANpAaBIEHHbIE M NPOTHBOIIOJIOXKHO HAIpPaBIECHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB.
JIelCTBUSA C BEKTOpAaMHM: CJIOKEHHE W BBIYMTAHUE BEKTOPOB, CYMMa HECKOJBKHMX BEKTOPOB, YMHOYKEHHE
BEeKTOpa Ha uucio. CBOHCTBa CI0XKEHUS BEKTOpoB. CBONCTBa YMHOXKEHHUs BeKTOpa Ha uucio. [lonstue



KOMIUIaHAapHBIe BEKTOPHIL. [Ipu3Hak koMIuiaHapHOCTH TpEX BeKTOpoB. IIpaBuiio napamenenunena. Teopema
O pa3JoXEHUM BEKTOpa MO TPEM HEKOMIUIAHApHBIM BekTopaM. IIpsiMmoyronbHas cucrema KOOpAMHAT B
npocrpancTse. Koopaunats! BekTopa. CBaA3b MeXIy KOOpIMHATAMH BEKTOpPAa U KOOPAUHATAMH TOYEK. YTOI
Mexy BekTopaMu. CKalsipHOE IIPOU3BEIEHUE BEKTOPOB.

11 KJTACC

Tena Bpalenus

[ToHATHA: MIMHAPHYECKAss OBEPXHOCTh, KOHWYECKAas IOBEPXHOCTb, cepuyeckas MOBEPXHOCTb,
oOpa3yromue moBepxHocTei. Tena BpameHus: MUIUHAP, KOHYC, YCEUEHHBIH KOHYC, cdepa, map. Bzaumuoe
pacriosio’)keHre cepbl U IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K chepe. M300paxkeHue Ten BpalleHUs Ha
iockocT. Pa3séprka munuHapa u konyca. CuMMmeTpusi cepsl u mapa.

O06BéM. OcHoBHBIE cBOICTBAa 00bEMOB Teil. Teopema 00 06bEME MPSIMOYTOJIBHOTO Hapajiesenuneaa
u cnenctBus u3 He€. OOBEM MPAMOI ¥ HAKJIOHHOHN MPHU3MBI, IMIUHAPA, TUpaMuJbl U KoHyca. O0BEM mapa
U I1apOBOT0 CEIMEHTA.

KomOuHanmu Ten BpamieHusi 1 MHOTOTpaHHUKOB. [Ipu3mMa, BucaHHas B UWJIMHIP, OIHMCAHHAs OKOJIO
mwmHApa. Ilepeceuenne cdepsl u mapa ¢ miockoctero. Kacanue mapa u cdepsl miockoctsro. Ilonarue
MHOT'OTpaHHHUKA, OIIMCAHHOT'O OKOJIO cephl, chepbl, BIMCAHHON B MHOTOTPAHHUK WJIU TEJIO BPAILCHHUS.

[Tnomanas NOBEpXHOCTH LWIMHAPA, KOHYCa, IUI0maasL cepsl 1 e€ yacteil. [lonodue B mpocTpaHCTBe.
OTtHomeHue 00bEMOB, IUIONIAICH TOBEPXHOCTEH OJ00HBIX uryp. [IpeodpazoBaHue mogo0us, TOMOTETHSL.
Pemenue 3a1a4 Ha MJIOCKOCTHU C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

[locTpoenue cedeHMiI MHOTOIPDAaHHUKOB M TeJl BpALLEHUS: CEUYEHUs LWIMHIApa (MapajuleibHO U
NEPIEHAUKYIIIPHO OCH), CeUeHHUs KOHyca (TMapajulelibHbleé OCHOBAaHMIO M IPOXOJAIIME yepe3 BEpIINHY),
CEUEHUs 11apa, METO/IbI TIOCTPOCHUSI CEUEHUI: METOJI CJIE/I0B, METOJl BHYTPEHHETO IPOEKTUPOBAHUS, METO/
IIEPEHOCA CEKYIIEHN MIOCKOCTH.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

Bektops! B npoctpanctse. Onepauuy HaJ BeKTopamu. BekTopHoe ymMHOKeHue BeKTOpoB. CBOMCTBA
BEKTOPHOIO0 yMHO)XeHHUA. IIpsiMoyrosibHas cucrema KOOpJAWMHAT B IpocTpaHcTBe. KoopauHaTel BEKTOpA.
Paznoxenue BexTopa 1o 6a3ucy. KoopuHaTHO-BEKTOPHBIH METO/1 IPU PELIEHUU T€OMETPUYECKHX 3a/1a4.

/{BH:KeHHs B IPOCTPAHCTBE

JBwxeHust npoctpaHcTBa. OtoOpaxenus. J[BwxkeHuss M paBeHCTBO ¢uryp. OOmme cBoiicTBa
JBIKEHNWA. BUibl IBUKEHUI: MMapajuleIbHbI EPEHOC, HUEHTPAIbHAS CUMMETPHS, 3€pKAJIbHAsT CUMMETPHSI,
MOBOPOT BOKPYT npsimoii. [IpeobpazoBanus nonodus. [Ipsimas u chepa Diinepa.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA VYYEBHOI'O KYPCA «TEOMETPUS»
(YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIETO OBPA3OBAHUS
JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaanckoe BOCIUTAHME:

c(OPMHUPOBAHHOCTH IPAXKAAHCKON MO3UIIMU O0YYaIOLIErocsi Kak aKTUBHOI'O M OTBETCTBEHHOTO WJIEHA
poccHiickoro oOIIecTBa, MPEACTaBIEHHE O MaTeMaTHUECKUX OCHOBAX (DYHKIIMOHUPOBAHMS PA3IUUHBIX
CTPYKTYp, SIBJIEHUH, TMpoLeayp TIpaxkJIaHCKOro o0mecTBa (BBIOOpBI, ONPOCHl U JAPYroe), yMEHHe
B3aMMO/IEHICTBOBATh C COLIMAIBHBIMUA MHCTUTYTAMH B COOTBETCTBUU C UX (PYHKIMSIMU U Ha3HAYCHUEM;

2) maTpuoTHYeCKOE BOCIIMTAHHE:

C(OPMHPOBAHHOCTh POCCUHCKOM TpakTaHCKOW HMIAEHTHUYHOCTH, VYBAXKEHHS K MPOIUIOMY U
HACTOAIIEMY POCCUHCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K JOCTH)KEHUSIM POCCUNCKUX MaTEeMAaTHKOB
U POCCHICKOM MaTeMaTH4eCKOMN IIKOJIbI, NCIOJIb30BaHNE ITUX JOCTH)KEHUI B APYTUX HAyKax, TEXHOJOTHUSX,
chepax SKOHOMHKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIMTAHME:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEM pOCCHICKOrOo Hapoja, CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAaHMsI, 3TUYECKOTO IOBEIEHUS, CBA3AHHOIO C MNPAKTHUUECKUM NPUMEHEHUEM AOCTHKEHMM HAyKH H
NeSITeNIbHOCTHhIO YIEHOT0, 0OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyIyIIETo;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

ACTETUYECKOE OTHOLLIEHUE K MUPY, BKIIOYAs SCTETUKY MaTeMaTHYECKIX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/a4, PEUICHMM, pacCyKIEHHI, BOCIPUUMYHMBOCT K MATEMAaTHMYECKUM aCIEKTaM pa3IM4HbIX BHUIOB
HCKYCCTBa;

5) puszn4yeckoe BocUTAHUE:



c(OpPMUPOBAHHOCTh YMEHMSI NPHUMEHATh MaTeMaTH4YeCKue 3HaHHWs B MHTEpecax 370pOBOr0 H
O6e3omacHOro 00pa3a JKHW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO (310pOBOE MHUTAHUE,
cOQJIaHCUPOBAaHHBIN PEXHUM 3aHATHA WM OTIbIXa, pPEryisipHas ¢u3ndeckas aKTHBHOCTH), (PU3MUEcKoe
COBEPILICHCTBOBAHKE MIPU 3aHATHIX CIIOPTUBHO-030POBUTEIBHOMN EATEIBHOCTHIO;

6) TpyaoBOEe BoCIUTaHME:

TOTOBHOCTb K TpYyAy, OCO3HAHWE LEHHOCTH TPYIOJIOOM, HHTEpeC K PpasIuYHbIM cdepam
npodeccuoHaNbHOM AESITeTbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPUIOKEHUSIMH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOp OyyIiel mpodeccuu U peain30BbIBATh COOCTBEHHBIE KU3HEHHbIEC TUIaHBI, TOTOBHOCTD
U CHOCOOHOCTh K MaTeMaTH4eCKOMY OOpa3oBaHUI0O U caMOOOpa30BaHUIO Ha MPOTSXKEHUU BCEHM KU3HHU,
TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTHYECKUX 3a7a4 MAaTeMAaTUYECKON HAIIPaBICHHOCTH,

7) 3K0J10rnYecKoe BOCIIUTAHME:

c(OPMUPOBAHHOCTh SKOJOTHYECKON KYyJIbTYphI, TIOHHUMAaHUE BIIUSHUS COLUATHHO-IKOHOMHUYECKUX
MPOLIECCOB HA COCTOSIHHWE MPUPOJHOM M COIMAIbHOM Cpeabl, OCO3HAHUE TIJI00AIBbHOIO XapakTepa
HKOJIOTUYECKUX TMPOOJIeM, OPHEHTAIMsI Ha MPUMEHEHHE MAaTeMaTHYeCKHUX 3HAHWW JUIs PEIIeHHs 3a/ad B
o0yacTu OKpYy)Karollleld Cpelpl, TUIAHWPOBAHHME MOCTYIKOB M OIICHKHM MX BO3MOKHBIX MOCJIEICTBUN st
OKpY>Karollen Cpeibl;

8) HeHHOCTH HAYYHOI0 O3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHON MPAKTUKH, TTOHUMaHUE MaTeMaTH4YeCKOW HayKH Kak c(epbl 4emoBe4eCKOW AeATeIbHOCTH,
3TamoB e pa3BUTUS W 3HAYMMOCTH IS PA3BUTHS [HMBHWIM3AINU, OBIAJCHHUE S3BIKOM MAaTEMATHKU H
MaTEeMaTHYeCKON KyJIbTYpOW KaK CPEICTBOM MO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBIISTH MPOEKTHYIO U
MCCIIEIOBATEIBCKYIO JEATEFHOCTh HHMBHUIYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI
Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CTBUS

Ba3oBblie joruyeckue aeiicTBus:

BBISIBJISITh M XapaKTEPH30BAaTh CYIICCTBCHHBIC INPU3HAKKM MAaTEMAaTHYECKHX OOBEKTOB, IOHSATHUH,
OTHOIICHUN MEXIy MOHATHUSAMHU, POpPMYIHPOBATH OINpEAETCHHs MOHSATHI, YCTaHABIMBATh CYIIECTBEHHBIN
MPU3HAK KJIacCH(PHUKALIMU, OCHOBAHHUS I 0000IIEHUS M CPAaBHEHUSI, KPUTEPUH TIPOBOAMMOTO aHAIIN3A;

BOCIPUHUMATH, POPMYIHUPOBATH U MIPEOOPA3OBBIBATE CYKIEHUS: YTBEPAUTEIbHBIE U OTPULIATEIbHEIE,
¢IMHUYHBIC, YaCTHBIC U 00IIHNE, YCIOBHBIC;

BBISIBJISITh MAaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTHBOpeuHsi B (akTax, JaHHBIX,
HAOJTIOICHUSX U YTBEPXKACHUSIX, TIPEJIaraTh KPUTEPHUH TSI BBISIBIICHUS] 3aKOHOMEPHOCTEH U IIPOTHBOPEUHNIA;

JenaTh BBIBOJBI C HCIOJNB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M  WHIYKTUBHBIX
YMO3aKII4YEeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOANTHh CaMOCTOSITENIbHO JIOKA3aTeNbCTBA MATEeMAaTHUECKUX YTBEPXKICHHH (TpsAMBIE U OT
MIPOTUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, TPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpATh coco0 pelieHus: yueOHO! 3a/1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEILLIEHUs, BEIOUPAThH
Hau0OoJee MOAXOA[IIUHN C YIETOM CAMOCTOSTEIHHO BBIICICHHBIX KPUTEPHUER).

Ba3oBble uccienoBarebckue 1elCTBUA:

MCIIOJIb30BaTh BOIMPOCHI KaK MCCIEI0BATENbCKIUIT MHCTPYMEHT MO3HaHUs, (hOPMYIUPOBATH BOIMPOCHI,
buKcUpyIue MPOTHBOPEUYHE, MPOOIeMy, YCTaHABIMBATh MCKOMOE W JaHHOE, (JOPMHUpPOBATH THIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHCHHE;

MIPOBOJIUTH CaMOCTOSITENIEHO CIUIAHUPOBAHHBIA JKCIIEPUMEHT, HWCCIIEAOBAaHHE MO YCTAaHOBJICHHUIO
OCOOCHHOCTEW MaTeMaTU4YeCKOro OOBEKTa, SBJICHHS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBIICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENNLHO  (DOPMYIUPOBAaTh OOOOIIEHHWs] M BBIBOJABI IO pe3ylbTaTaM MPOBEAEHHOTO
HAOJIOZICHUs, WCCIIEJOBAaHUS, OIICHWBATh JIOCTOBEPHOCTh IIOJIYYEHHBIX pPE3YJIbTAaTOB, BBIBOJOB W
0000IIIEeHHI;

MIPOTHO3UPOBATh BO3MOXKHOE pA3BUTHE TPOIECCa, a TAKKE BBIIBHTATh IPEAIIONIOKEHHUS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHSX.

Paborta ¢ undopmanmeii:

BBISBJIATH AePUIUTHI HHGOPMAIMKU, JAHHBIX, HEOOXOIUMBIX JUIs OTBETAa HA BOMPOC U JJIs PEIICHUS
3a/1a4u;



BbIOMpaTh MHMOPMALIMIO U3 UCTOYHHKOB Pa3jIMYHBIX THUIIOB, aHAJIU3UPOBATH, CUCTEMATHU3UPOBATH U
MHTEPIPETHPOBATH HHPOPMALIMIO PA3IMYHBIX BUIOB U (HOPM MpEICTaBICHUS;

CTPYKTYypUpOBaTh HHGOpPMAIUIO, MPEACTaBIATh €€ B pa3lWyHBIX (Qopmax, WUIIOCTPUPOBATH
rpaduyuecKy;

OLICHUBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOSATEIBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

KomMyHUKaTHBHBbIE yHHBepcaabHble yueOHbIe AeiicTBUSA

O01menue:

BOCIIPUHUMATH ¥ (POPMYITUPOBATH CY)KACHUS B COOTBETCTBUH C YCIOBUAMU M LIEISIMH OOIICHUS, SICHO,
TOYHO, TPAMOTHO BBbIPa)aTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NMHUChMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO
X0y pelIeHus 3a/1a4i, KOMMEHTHPOBATh MOJIyYCHHBIH pe3yibTaT;

B X0Jie OOCYXJEeHHs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMbl, IMPOOJIEMBI, periaeMoii
3aJ]auu, BHICKA3bIBATh UJICH, HAIlEJICHHbIC HA TIOUCK PELICHHUS, COMTOCTABIIATh CBOM CYXKACHUS C CYXKJICHUSIMH
NPYTUX YYacTHHUKOB JHallora, OOHApyXHBaTh pa3jM4Me M CXOJCTBO IO3MIUNA, B KOPPEKTHOU ¢dopme
(bopMyIHpOBaTH pa3HOTIIACHS, CBOM BO3PAKEHUS;

NpEICTaBIsATh  pe3yibTaThl  PELIEHUS  3aJauyd, OKCIIEPUMEHTa, HCCIENOBaHUS, IPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3a/ad MPE3EHTAUd U O0COOEHHOCTEH
ayTUTOPHH.

PeryasiTuBHbIe yHHBepcaabHble yueOHbIe Aeii cCTBUSA

Camoopranuszanms:

COCTaBJIATh IUIaH, AJITOPUTM PELICHMs 3a/1ayH, BHIOMpPATh CIOCOO pElIeHUs ¢ Y4ETOM HMEIOLIUXCS
pECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUU C
y4€TOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJICKT:

BJIQJICTh HABBIKAMH TI03HABATEILHOW pe(IeKCHH KaK OCO3HAHHMS COBEPIIAEMBIX ACUCTBUH U
MBICITUTENIBHBIX TPOIECCOB, UX PE3YJIbTATOB, BIaIE€Th CIIOCOOaMU CAaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca
U pe3yibTaTa peleHuss MaTeMaTUYECKOM 3a1auu;

NPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELICHUH 33/1a4H, BHOCUTh KOPPEKTUBHI B
JeSITeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX ONIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE pe3yjbTaTa IEM U YCIOBUSAM, OOBACHATh NPUUYMHBI JTIOCTHXKEHUS WIH
HEIOCTIKEHHS PE3YIIbTATOB JESITEIbHOCTH, HAXOUTh OIIMOKY, 1aBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

CoBMmecTHast 1eATEJIBHOCTD:

MOHWMAaTh W UCIOJB30BaTh MPEUMYIIECTBA KOMAHJIHOW W MHIWBUAYAJILHOW PaOOTHI MPU PEUICHUU
y4eOHBIX 3a/a4, NPUHUMATH 1IeJIb COBMECTHOW JAEATENbHOCTH, IJIAHWPOBATh OPTaHMU3ALMI0 COBMECTHOM
paboThI, pactpenensiTh BUILI pabOT, TOTOBapUBATHCS, OOCYKIATh MPOIIECC U pe3yibTaT paboThl, 06001IaTh
MHEHMSI HECKOJIbKUX JIFO/IEH;

y4acTBOBaTh B IPYIIOBBIX (hopmax paboThl (0OCYKAeHHS,, OOMEH MHEHHI, «MO3TOBbIE IITYPMBI» U
MHbIE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATh CBOU JIEHCTBHS C JPYTUMH Wi€HAMH KOMAaH/IbI,
OLIEHUBATh Ka4eCTBO CBOETO BKJaJa B OOMIMIA MPOIYKT MO KPUTEPHSIM, CPOPMYINPOBAHHBIM YIaCTHHKAMH
B3aUMOJICHCTBHS.

MNPEIMETHBIE PE3YJbTATHBI

K koniy 10 kaacca oOyyaromuiicss HAy4uTCs:

e CBOOOJHO OIEPUPOBATH OCHOBHBIMU TOHSATHSMU CTEPEOMETPHUHM TIPU pEIIeHUH 3a1ad |
MIPOBE/ICHUN MaTEMATHIECKUX PACCYKIICHHIH;

® TIPUMEHSTHh aKCHOMBI CTEPEOMETPHH U CIICICTBUS U3 HUX MPH PEIICHUN T€OMETPHUYECKUX 3a]1ad;

e iaccu(UUMPOBATh B3aHMHOE PpACIOJIOKEHHE TMPSIMBIX B IPOCTPAHCTBE, IIJIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX U TUIOCKOCTEH B IPOCTPAHCTBE;

e CcBOOOJIHO ONEPHUPOBATH MOHATHSAMH, CBSI3aHHBIMU C YIJIaMU B MPOCTPAHCTBE: MEXJY MPSIMbIMH B
MIPOCTPAHCTBE, MEX]TY MPSAMOU U MIOCKOCTHIO;

e CBOOOJIHO OTIEPHPOBATH MOHSATHIMH, CBI3aHHBIMHI C MHOTOTDaHHUKAMU;

e CBOOOJHO pacro3HaBaTh OCHOBHBIE BH/BI MHOTOTPAHHUKOB (TIpU3Ma, TMPaMHIA, TIPSIMOYTOIbHBIH

napajuiesienumne, Kyo);

e K iaccu(pUUIMPOBATh MHOTOTPAHHUKH, BHIOMpPas OCHOBAHUS I KJIacCU(pUKALIUU;

e CBOOOJHO ONEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C CEYEHHMEM MHOTOIPAaHHUKOB IIOCKOCTBIO;



BBINOJIHATH MapajuIeIbHOE, IEHTPAIBHOE U OPTOrOHAIBHOE MPOSKTUPOBaHUE (PUTYpP HA TIIOCKOCTD,
BBITIOJTHATH N300paKeHUs PUTYp HA ITIOCKOCTH;

CTPOUTH CEYECHUS MHOTOTPAHHHKOB PA3INYHBIMH METOJAMH, BBHIITOJIHATH (BBIHOCHBIC) IIJIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ CBEPXY, COOKY, CHHU3Y;

BBIUUCIIATH IJIOMIAIM OBEPXHOCTEH MHOTOIPaHHUKOB (IIPU3Ma, MUPAMUA), TEOMETPHUECKUX Tel
C IpUMEHEHHEM (OPMYI;

CBOOO/IHO OIEpUPOBATH TMOHATUSMH: CHMMETPHS B IPOCTPAHCTBE, IIEHTP, OChb U IUIOCKOCTB
CHUMMETPHH, LIEHTP, OCh U IUIOCKOCTh CUMMETPUH (QUTYPHI;

CBOOO/IHO ONEPUPOBATH MOHATHSMH, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpJMHAaTaM B
MIPOCTPAHCTBE;

BBITOJIHATH ICHCTBHS HaJl BEKTOPAMH;

peraTh 33/1a4M Ha JOKa3aTeIbCTBO MAaTEMAaTHUECKUX OTHOIICHUHN M HaX0XKIEHHE T€OMETPUIECKUX
BEJINYMH, IPUMEHSSI U3BECTHBIE METOJIBI IIPU PELICHUH MAaTEeMaTHYECKUX 3a]ad HMOBBIIIEHHOTO U
BBICOKOT'O YPOBHSI CJI0KHOCTH;

NPUMEHSTH MPOCTEHIINE MPOTPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
IIPY PEILICHUU CTEPEOMETPHUECKHX 3a/1ay;

U3BJEKaTh, IPEOOPa3OBBIBaTh M HWHTEPIPETHPOBATh HH(OPMALMIO O TMPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX;

MIPUMEHSTH MTOJIydYEeHHBIC 3HAHUS Ha MIPAKTHKE: CPABHUBATH U aHAJM3UPOBATH PEabHbBIC CUTYAIUH,
OPUMEHSATh  M3yYCHHBIE TIOHATHS B MpOIECCe  IMOMCKAa  PEHICHHS  MaTeMaTHYeCKH
copMyaHpoBaHHON MNpPOOIEMBI, MOJECIHPOBATH pPEATbHBIE CUTYAllMd Ha S3BIKE TEOMETPHH,
MCCIIEIOBAaTh TIOCTPOCHHBIE MOJIENN C HCIOJIB30BAHUEM T€OMETPUYECKHX MOHSATHH M TEOpeM,
anmapaTa anreOphl, penaTh MPaKTUYECKUE 3a]auu, CBI3aHHBIC C HAXOXJICHUEM IeOMETPHYCCKUX
BEJIMYWH;

UMETh TIPE/ICTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHSA TE€OMETPUM KaK COCTaBHOM YacTH
(byH1amMeHTa pa3BUTHUS TEXHOJIOTHH.

K xoniry 11 kiaacca o0ydaromuiicss HAyYUTCS:

CBOOOZIHO ONEpUpOBaTh TMOHATHUSMHU, CBSI3aHHBIMU C IIWJIMHAPUYECKOM, KOHMYECKOH U
cepuueckoil MOBEpXHOCTAMHU, OOBIACHATH CIIOCOOBI MOJTyUEHHUS,;

OINEpPUPOBATh MOHATHAMM, CBS3aHHBIMU C TEJIaMU BpALLEHHs: LMUIMHIPOM, KOHYCOM, cdepoil u
1apom;

pacrno3HaBaTh TeJjla BpalleHus (IUINHAP, KOHYC, cdepa U 1map) U 00BACHATH CIIOCOOBI MOTYYESHUS
TeJ BpaLICHMUS,

KJ1accu(UIUpPOBaTh B3aUMHOE PACIONOKEHHE CHEPBI U TNIOCKOCTH;

BBIUUCIIATh BEJIWYMHBI 3J€MEHTOB MHOTOTPAHHUKOB M TEN BpalleHHs, O0BEMBI M IJIOLIAIU
MOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJ BPAIICHUSI, TEOMETPUUYECKUX TEJ C IPUMEHEHUEM (HOpMYIT;
CBOOOZIHO ONEpUpOBaTh MOHATHSIMH, CBS3aHHBIMH C KOMOMHALMSMU TeNl BpaLICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHHK, BIHMCAaHHBIA B cepy W ONMUCaHHBIA OKoJIO cdepbl, chepa,
BIIMCAaHHAsl B MHOTOTPAaHHUK MJIU TEJIO BPAICHMUS,

BBIUUCIIATH COOTHOLICHHUS MEXY TUIOIIAIsIMUA TOBEPXHOCTEN U 00bEMaMU OJOOHBIX TEIT;
n300pakaTh HM3y4yaemble (UTYpBI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXH M3 PHUCYHKOB
MIPOCTHIX 00BEMHBIX PUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUThH CEUEHUS TeJl BpallleHus;
U3BJIEKaTh, HWHTEPIPETUPOBATh U NpeoOpa3oBbIBaTh HH(OpPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (hUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

CBOOO/THO OIIEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH OINEpAlMK HaJl BEKTOpaMU;

3a/1aBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpPMHAT;

pelarh reoMeTpUYecKHUe 3a/Jaydl Ha BBIYUCIICHHWE VYIJIOB MEXAY MPSAMBIMU U IJIOCKOCTSMHU,
BBIUHCIIEHUE PACCTOSHUHM OT TOYKM [0 IUIOCKOCTH, B LIE€JIOM, Ha IPUMEHEHUE BEKTOPHO-
KOOPJAWHATHOI'O METO/1A IIPU PEILICHUH;

CBOOOJHO ONEpUPOBATh NOHATUSIMM, CBSI3aHHBIMU C JBM)KEHHEM B IIPOCTPAHCTBE, 3HATH CBOICTBA
JIBHKCHH;



BBITIOJIHATH I/1306pa)K€HI/IH MHOT'OTPAaHHUKOB U TCJI BpalllCHUSA MpPU TMMapaJUICIIBHOM IIEPCHOCE,
LEHTPAIBHOM CHUMMETPHM, 3€pKaJIbHOH CHUMMETPUHU, IIPU [OBOPOTE BOKPYr MPSMOMU,
peoOpa3oBaHus MOI00HS;

CTPOUTH CCUCHUA MHOTOI'PaHHUMKOB MW TCJI BpallCHHUA: CCUCHHUA LUJIHMHAPA (HapaHHeHLHO u
MEPIEeHIUKYJIAPHO OCH), CEUeHHUs KOHYyca (MapajiesibHble OCHOBAHHMIO M MPOXOJSAIINE Yepes
BEpILNHY), CEYECHHUS 11apa;

HUCIIOJIB30BATh METOABI MMOCTPOCHUA CCUCHUIM: METOA CJICOOB, METOL BHYTPCHHCETO
MIPOEKTUPOBAHMSI, METO]I IEPEHOCA CEKYIIEeH MI0CKOCTH;

JI0Ka3bIBaTh FT€OMETPUUECKHUE YTBEPHKACHMUS,

MPUMEHSTh TeOMETpUYecKrue (aKThl I PEUICHUSI CTEPEOMETPUUECKUX 3a/1a, IPEAIoIararoimx
HECKOJIbKO LIaroB PeLIeHUs], €CIN YCIOBUS IPUMEHEHHUS 33/IaHbl B IBHOM U HEIBHOU (popme;
peliaTh 3a/1a4 Ha J0Ka3aTebCTBO MAaTEMATUYECKUX OTHOILIEHUN U HAXO0XK/IEHHUE F€OMETPUUECKUX
BEJINYNH;

IIPUMEHATH IIPOIPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUU
CTepEOMETPUYECKHX 33]1aY;

NPUMEHSITh TOJy4YeHHbIE 3HAHHMS Ha MPAKTHKE: CpaBHUBATh, AHAIM3UPOBAThH U OLEHUBATh
PCAJIbHBIC CUTyalluH, IMPUMCHATL U3YYCHHBIC INOHATHA, TCOPCMEIL, CBOMCTBA B nmponecce MmouckKa
pellIeHrs MaTeMaTH4ecKu chopMyITUPOBAHHOI MPOOIEMBI, MOIETUPOBATH PealIbHbIE CUTYAIlMH Ha
A3BIKC T'COMCTPUHU, HCCICAOBATH IIOCTPOCHHBLIC MOACIU C HCIOJbB30BAHUCM TI'COMCTPUYCCKUX
MOHATHM M TeopeM, ammapara aiareOpbl, peuiarb NPaKTHYECKHUe 3a/layd, CBSI3aHHBIE C
HaXOXJACHUCM I'COMCTPHUICCKUX BCINYHH,

HMCTh MPCACTABICHUSA 00 OCHOBHBIX »JTamax pPasBuUTHUA TICOMCTPHU KakK COCTaBHOM 4YacTH
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMmblI Bcero Konrpoabneie  Ipakrieckue o0pa3oBaTesbHbIe
padoThI padoThI pecype
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOE pacmosioKeHue NpsMbIX B 6 1
IPOCTPaHCTBE
3 [TapannenbHOCTh IPSAMBIX M IJIOCKOCTEH B 8
IPOCTPaHCTBE
4 HepneHz[mEynﬂpHocn, HOPSMBIX U o5
IUIOCKOCTEH B MMPOCTPAHCTBE
5} Vbl U paccTOsHUS 16 1
6 MHororpaHHuKu 7 1
7 BexTops!l B IpocTpaHcTBE 12
8 HOBTOPCHI/IC, 000011IeHNe 1 cUcTeMaTU3alus 5 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
11 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM ugposbie
Ne ni/m NporpaMMEl pasi Beero KonrTpoabubie IIpakTuueckue E:é p;l;p OBAT e.])IbeI e
padoThI padoThI pecype
1 AHanuTHYeCKas FeOMEeTPHs 15 1
5 [ToBTOpeHwMe, O606IJ.IGHI§C u 15 1
cUCTeMaTH3aIHs 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24
5 [Tnomany noBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX T
6 JBuxeHust 5 1




[ToBTOpeHnue, 0600IIeHNE U
CHCTeMaTH3aIlUsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

17
102

Ne

u/n Tema ypoka

OcHoBHbIE NpaBUiIa U300paKEHUS HA
PHUCYHKE IIOCKOCTH, MTapaJUICIbHBIX IPSIMBIX
(OTpe3KoB), cepeMHBI OTpe3Ka

KoauuyecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IIpakTHyeckue
padoThI

Jara

HU3YyYCHUHA

DJIEeKTPOHHbBIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

[ToHATHS cTepeomeTpun: TOUYKA, IIpsAMasd,
IUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE
IpaBuUJia U300paKeHUsI Ha PUCYHKE
TUIOCKOCTH, NMapajuIebHbIX MPAMBIX
(OTpe3KoB), cepeIMHBI OTpe3Ka

[MousATHS: IepeceKaroInecs MIOCKOCTH,
MIEPECEKAIOIINECS MPSMasi U TUIOCKOCTH;
HOJYTIPOCTPAHCTBO

[MousATHS: IepeceKaroInecs MIOCKOCTH,
MIEPECEKAIOIINECS MPSMasi U TUIOCKOCTH;
HOJYTIPOCTPAHCTBO

MHororpanHuKH, H300paskeHne IPOCTEHIINX
IPOCTPaHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIINX 0OHEKTOB

MHororpanHUKH, H300pa’keHre MPOCTEUIITNX
IIPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIIUX 00BEKTOB

AxcuoMel CTCPCOMCTPHUU U IICPBLIC
CJIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJEICTBUS U3 HUX




10

11

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cnenctBus U3 HuX. CriocoOwl 3a1aHus
MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHUs IPSAMBIX U TIJIOCKOCTEH

N300pakeHne ceueHnit mupaMuibl, Kydoa u
IPU3MBI, KOTOPBIE IPOXOAST Yepe3 ux p&opa.
N300pakeHne nepeceueHus nojIy4eHHbIX
II0cKOCTeN. PackpaimBanue NOCTPOESHHBIX
CEUEHHH pa3HbIMU LIBETAMHU

N3o06paxkenue ceueHnii nupamuabl, Kyoa u
IPU3MBbI, KOTOPbIE IPOXOAST Yepe3 ux péopa.
M3obpaxenue nepecevueHus MoJTyueHHbBIX
iockocTeil. PackpaimBanyue nocTpOeHHbIX
CEYECHUH Pa3HBIMU LIBETaMU

12

N3o06paxkenue ceueHuit nupamuabl, Kyoa u
IPU3MBI, KOTOPbIE IPOXOAST yepe3 ux péopa.
M3o0paxeHue nepecevueHus moJTyueHHbBIX
IUIOCKOCTEN. PackpammBaHue MOCTPOEHHBIX
CEYEHUH Pa3HBIMU LIBETAMU

13

N3o06paxkenue ceueHnit nupamuabl, Kyda u
IPU3MBI, KOTOPbIE IPOXOAST Yepe3 ux p&opa.
N3o0paxenue nepecevueHus MoJyueHHbBIX
IUIOCKOCTEN. PackpammBaHue MOCTPOEHHBIX
CEYEHUH Pa3HBIMU LIBETAMU

14

15

16

Meton cneaoB o MMOCTPOCHUA CeUYCHU I

MerTon cieoB U1l IOCTPOEHUS CEUEHUH.
CBoiiCcTBa IEPECEUYECHNUN MTPSMBIX U
IIJIOCKOCTEMN

Meton crefoB Uil MOCTPOSHUS CEUEHUI.
CBolicTBa nepece4eHU MPSIMBIX U
IIJIOCKOCTEMN

17

[TocTpoenue ceuenuii B mupamue, Kyoe mo
TpéM TOUKaM Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh I11aroB
IIOCTPOEHUS




18

19

[MocTpoenwne ceuenwuii B mupamuie, Kyoe mo
TpéM TOoukaMm Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3aIUCh 1IarOB
MIOCTPOEHUS

[TocTpoenue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha p&bpax. Cozmanue
BBIHOCHBIX YepPTEKEW U 3aIlUCh 111aroB
MOCTPOCHUS

20

[TocTpoenue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Cozganue
BBIHOCHBIX YepPTEKEW U 3alUCh I11aroB
MOCTPOCHUS

21

IToBTOpenue nnanumerpun: Teopema o
MPOMOPLUUOHANIBHBIX 0Tpe3kax. [logobue
TPEYTOJILHUKOB

22

23

IToBTOpenue nnanumerpun: Teopema
Menenas. PacdyeTsl B ceueHHUSIX Ha
BBIHOCHBIX 4yepTexax. McTtopus pazButus
IJIAHUMETPUU U CTEPEOMETPUHU

KonTtponsHas padora "AKCHOMBI
p p
crepeomerpuun. Ceuenus"

24

25

26

B3anMHOE pacniosiokeHue NpsIMbIX B
npocTtpaHcTBe. CKpenyBaronyecs npsimsle.
IIpu3HaKy CKPEIMBAOIINXCS TPSMBbIX.
[TapasuienpHbIe IPSIMBIE B IPOCTPAHCTBE

Teopema o CyllIeCTBOBAHUU U
€AMHCTBEHHOCTH NPSIMOI1 NapaljieIbHON
JTAHHOM IPSIMOM, MMPOXOAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JISKAIIEH Ha JTaHHOU
npsMoi. JleMma o nepecedeHnn
NapaJUIEIbHBIX MPSAMBIX IIJIOCKOCTBIO
[TapannensHOCTb TpeX MpsiMbIX. Teopema o
TpEX MapajuleNbHbIX NPAMBIX. Teopema o
CKPEIIMBAIOIINXCS IPSAMBIX

27

[TapannensHoe npoekTupoBanue. OCHOBHbBIE
CBOICTBaA MapaJlIeIbHOTO MPOEKTUPOBAHUS.




28

29

N3obpakenue pa3Hbix puryp B
HapaJuIeJIbHON MPOSKIIUH

[lenTpanbHast MpoeKIMs. YTOJII ¢
COHANPABJICHHBIMU CTOPOHAMHU. YTOJI MEKITY
IPSIMBIMU

3aauM Ha J0Ka3aTeJIbCTBO U UCCIIEI0BAaHUE,

CBSI3aHHBIE C PACIIOJIOKEHHEM IPSIMBIX B
IIPOCTPAHCTBE

30

[ToHATHS: mapamuIeIbHOCTD NPSAMOMN U
IJIOCKOCTH B IipocTpaHcTBe. [Ipu3nak
[apauIeIbHOCTU MPSIMON U TIOCKOCTH.
CaoiicTBa napayyIeIbHOCTH NMPAMOU U
IJIOCKOCTH

31

32

I'eomerpuueckue 3a1aun Ha BBIYUCICHUE U
JI0Ka3aTeNbCTBO, CBSI3aHHBIE C
MapaieIbHOCTHIO MPSAMBIX U IIJIOCKOCTEH B
MIPOCTPAHCTBE

ITocTpoeHue ceyenus, IPOXOASILEro Yepes
JTAHHYIO IIPSIMYIO Ha 4EPTEkKE U
NapajuIeIbHOTO APYrou npsamMon. Pacyér
OTHOILLEHUN

33

34

35

[TapamiensHas npoeKLysl, IPUMEHEHUE IS
MOCTPOCHHUS CEYCHUI KyOa U
napayuienenumneaa. CBoncTaa
napajuiefienunea1a u Ipu3Mbl

[TapannensHele wiockocty. [IpusHaku
NapaJuIeIbHOCTH JBYX IUIOCKOCTEN

Teopema 0 napaieIbHOCTH U
CANMHCTBCHHOCTH ITJIOCKOCTH, npoxonﬂmeﬁ
4yepe3 TOUKY, HE IPUHAIIEKALLYIO TaHHOU
IIJIOCKOCTH U CJIEACTBUS U3 HEE

36

CaolicTBa napasuieabHbIX MIOCKOCTEN: O
NapaJUIEIbHOCTH MIPSIMBIX IEPECEUEHUS IIPU
IIEPECEYCHNH JIBYX NapaJUICIbHBIX
IJIOCKOCTEN TPEThEN




37

CpoiicTBa mapanieNnbHbIX MIIOCKOCTEN: 00
OTpe3Kax MapajuleNbHbIX NPSAMBIX,
3aKJIIOUEHHBIX MEKy TapaIeIbHBIMUA
IUIOCKOCTSIMH; O TIEPECEUEHNUH IPSMOM C
ABYMS TapaJJICJTIbHBIMUA IIJIOCKOCTAMUA

38

39

40

[ToBTopenue: Teopema [ugaropa Ha
IUIOCKOCTH

[IoBTOpEHUE: TPUTOHOMETPHUSL
HIPSMOYTOJIBHOTO TPEYTOJIbHUKA

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOIO
napajuesenunena

41

42

43

44

45

Brruucnenue ajiMH OTPE3KOB B Ky0Oe 1
IPSIMOYTOJIBHOM IapajuIeIICIUIIe/Ie

[TepieHAUKYIAPHOCTD MPSMON U INIOCKOCTH.
[Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IUIOCKOCTH

[TepieHAUKYIAPHOCTD MPSAMON U INIOCKOCTH.
[Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTHU MPSIMOI1, MPOXOAAIIECH
yepe3 TOUKY IPOCTPaHCTBA U
NEePIEHANKYIISIPHON K IMIIOCKOCTH

IInockoctu u MNEPpNECHAUKYJIAPHBIC UM
MMPpAMBbIC B MHOT'OI'paHHUKAX

46

47

[InockocTH ¥ EpIEHINKYISIPHBIE UM
IIPSIMBIE B MHOTOI'PaHHUKAX

[lepnennukynsp u HaknoHHas. [loctpoenune
NEePIEeHIUKYIIIpa U3 TOYKU Ha MPSIMYIO

48

49

Ilepnenaukynsp n HaknoHHas. [locTpoeHue
HepIeHINKYIIspa U3 TOYKU Ha MPSIMYIO
Teopema o Tpéx meprneHAuKyIspax (mpsmas
u oOpartHas)

50

Teopema o Tpéx nepneHANKyIspax (mpsmas
u oOpaTHas)




51

VYron Mexay CKpemrBaroIUMUCS TPSIMBIMU

52

[Touck neprneHANKYISIPHBIX MPSMBIX C
MTOMOIIIbIO IEPIEHAUKYISPHBIX MJIOCKOCTEH

53

54

OpToroHanbHOE IPOEKTUPOBAHUE

[Toctpoenue cedenuii Kyba, mpU3MBbI,
IPaBUIbHOM NMUPAMUIBI C TOMOILBIO
OPTOTOHAJILHON IIPOEKIIUHU

55

[Moctpoenue cedenuii Kyba, mpuU3Msbl,
IPaBUIbHOM NMUPAMUIBI C TOMOILBIO
OPTOTOHAJILHON IIPOEKIIUU

56

CumMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO
wiockocTy. [1nockoctu cummeTpuii B
MHOTOTpaHHHUKaX

57

58

[Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIEICTBUE CUMMETPUU

[IpaBusibHBIE MHOTOTpaHHUKHU. Pacuér
paCCTOSIHUI OT TOYKH JI0 TJIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU JI0 INIOCKOCTH

60

CnocoObl OyCTUTh NEPIIEHANKYISAPDI:
CUMMETpPHS, CABUT TOUKH O MapajieIbHOM
IPSIMOI

61

62

63

CnBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

KonTtponbHas padora "B3anmuoe
pacmosoKeHue NPSIMbIX U IUIOCKOCTEH B
npocTpaHcTae”

IToBTOpEeHHE: yroyi Mexay NpsMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

IToBTOpEHME: YroI MEeXIy
CKpCIIUBAOINMHUCA ITPAMBIMHU B
IIPOCTPAHCTBE

65

T COMCTPHUYICCKUC MCTObI BEIYUCIICHUA YyIJIa




MCKAY NPSIMBIMH B MHOT'OI'PAHHHUKAX

66

67

68

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPAHHOTO yrja

[lepnennukynspHeie miaockoctu. CBoiicTBa
B3aMMHO IEPIIEHAUKYIISPHBIX IIIOCKOCTEH

[TpusHak neprneHIuKyIIPHOCTH IUIOCKOCTEM;
TeopeMa O IPsIMOi IepeceueHus IByX
IUIOCKOCTEH NMEePIEHAUKYIISPHBIX TPEThEU
IUIOCKOCTH

69

[IpsiMoyTonBpHBIHN Mapauienenumnesn; Kyo;
WU3MEPEHMS, CBOMCTBA MPSMOYTOJIBHOTO
napajuleIenuIe1a

70

71

72

TeopeMa 0 nMaroHany NpAMOYTOJIbHOTO
napajiesienunea u ciecTBue u3 Heé

CTepeOMeTpI/I‘leCKI/IC H IIPUKIIAIHBIC 3a/1a4H,
CBS3aHHBIC CO B3aMMHBIM PACIIOJIOKCHUEM
MMPAMBIX W IINTIOCKOCTHU

HOBTOpCHI/ICZ CKpCHIUBArOIHECs NPSAMEIC,
napajijiCJIbHBIC IIJIOCKOCTU B CTAaHAAPTHBIX
MHOTI'OIrpaHHUKax

73

74

[Tapa napannenbHbIX JIOCKOCTEN Ha
CKPELIMBAIOIINXCS MPSMBIX, PACCTOSIHUE
MEXYy CKPEIIMBAIOIIUMUCS MIPSMBIMHU B
MPOCTBIX CUTYAITUSIX

PaccrosiHre OT TOUKH 10 TIIOCKOCTH,
paccTosiHUE OT MPSIMOMN JI0 MIIOCKOCTH

75

Brruncnenue paccTosHUN MEXTY
CKPELIUBAIOIIMMHUCS IPSIMBIMU C IIOMOIIBIO
NEePIEHANKYIISIPHON IIIIOCKOCTH

76

77

TpéxrpaHHslil yroi, HEpaBeHCTBA JJIs
TpexrpaHHbIx yrios. Teopema IIudaropa,
TEOPEMBI KOCHHYCOB U CUHYCOB IS
TPEXTPAHHOTO yIJIa

DeMeHTHI chepruiecKoil reoMeTpuu:
reoJIe3NYECKHUE JINHNUU Ha 3emiie




78 KonTtponbnast padota "Yribl u paccTosHus" 1
79 Cucremaru3zaius 3HaHUM "MHOTOTrpaHHUK U 1
€ro 3JIeMeHTh!"
80 ITupamupa. Buasl nupamup. IlpaBuiibHas 1
nupamua
81 [Ipusma. IIpsAmas 1 HaKJIOHHAS IPU3MBI. 1
[TpaBuiibHas pu3Ma
82 [Ipamoii napauienenunes, NpsiMOyroabHbIN 1
napajJiesienunesi, Kyo
83 Brimykiibie MHOTOrpaHHHKH. Teopema 1
Oitniepa
Boinmykibie MHOrOrpaHHuku. Teopema
84 Oitnepa. [IpaBuiibHBIC U TOTYIIPABUIIBHBIC 1
VI
MHOTOTPaHHUKHU
85 KonTtposnpHas padbora "MHororpaHHUKT" 1
86 [TonsiTHE BEeKTOpA HA IJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CymMa BEKTOPOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenurena 1
90 YMHOKEHHE BEKTOpa Ha YNCIIO 1
91 Paznoxxenne Bektopa 1mo 6azucy Tpéx 1
BEKTOPOB, HE JIeXKAIIUX B OJJHON MIIOCKOCTH
92 CkaJisipHOE MTPOU3BE/ICHUE 1
93 Brrurcnenue yriia Mex1y BEKTOpaMH B 1
MIPOCTPAHCTBE
94 [Tpocreiimme 3aga4un ¢ BEKTOPAMH 1
95 [Ipocreiimue 3a1a4u ¢ BEKTOpamMu 1
96 [Tpocreiimme 3agaun ¢ BEKTOPAMH 1
97 [Ipocreiimue 3an1a4u ¢ BEKTOpamMu 1
98 O00011IeHNE U CUCTEMATU3AaMs 3HAHUN 1
99 O060011eHre U cUCcTeMaTU3alus 3HAaHUN 1




100 O0001eHre U cUCTEMAaTU3ALNS 3HAHUI
101 Wrorosast KOHTpoJIbHAS paboTa 1 1
102 0O00011eHre U cUCcTEMaTU3aLMs 3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3) 0
11 KUIIACC
KonuyectBo yacos DJIEKTPOHHbBIE
ara undposbIie
Nen/m | Tema ypoka Beero Kontpoabnubie IIpakTuyeckue fll3y‘lel-ll/lﬂ 06[()1;I;OB3T6JILHLIe
padoThI padoThI pecypesr
1 [ToBTOopenue Tembl "KoopanHaTel BeKTOpa 1
Ha MJIOCKOCTH U B MPOCTpaHCTBE"
2 [ToBTOpenue temsl "CkaisspHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpenue TeMsl "Brruncnenue yria 1
MeEX/1y BEKTOpaMu B IPOCTpaHcTBE"
4 [ToBTOpEHME TeMBI "YpaBHEHHE MTPSIMOH, 1
IIPOXOALIEH uepe3 1Be TOUKH"
5 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YpaBHEHHE IJIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YpaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekropHoe npousBeneHue 1
8 JInneliHbIe HEPABEHCTBA, JINHEWHOE 1
MIPOrpaMMUPOBaHHE
9 JIuneliHbIe HEPABEHCTBA, JINHEWUHOE 1
IIPOrpaMMHUPOBAaHHE
10 AHanuTHUYECKHE METO/IbI pacuéTa yria 1
MEXY NPSIMbIMH B MHOTOTPaHHUKAX
11 AHaJIMTUYECKUE METOBI pacyéTa yria 1
MEXy TUNIOCKOCTSIMH B MHOTOI'PaHHUKAX
12 dopMya pacCTOSTHUAS OT TOYKH J10 1
IJIOCKOCTH B KOOPAMHATaX
13 Haxoxnenue pacctostHui OT TOUKU 10 1




IJIOCKOCTH B KyOe

HaxoxzaeHue paccTossHUI OT TOYKHU 10

14 TUIOCKOCTH B MPABHIILHOW TTHPAMHJIE

15 KOHTpOHB}'I‘aH pabota "AHanuTuveckas
reOMETpHS

16 CeveHus MHOTOTPaHHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOI'PaHHUKOB: METO/] CJIEJIOB
CeveHus MHOTOIPAaHHUKOB: CTaHIapTHBIE

18 TUTOCKOCTH, TIEPECEUCHUS MPSMBIX U
IIJIOCKOCTEMN

19 [TapanenbHbie TPSMBIC U TUIOCKOCTH:
napajuieNIbHbIe CCUCHHS

20 HapajmenLHHe MPAMBIC H IIOCKOCTH:
pacu€T OTHOIICHU

21 [NapannenbHbie IPSIMBIE U TNTIOCKOCTH: YTIIBI
MEXY CKPEIUBAIOIUMUCS TPIMBIMU
[lepnieHTUKyNSpHBIE MIPSIMBIE U TUIOCKOCTH:

29 CTaHApTHEIE NaPbI MEPICHNKYIIAPHBIX
TJIOCKOCTEH U MPSMBIX, CHMMETPHH
MHOTOTPaHHUKOB

23 [eprieHAUKYISPHBIE IPSIMBIE U TIOCKOCTH:
TeopeMa O TPeX MepIeHIUKYIsIpax

24 [lepnieH UK yNSIpHBIE IPSIMBIE U TUIOCKOCTH:
BBIYHCJICHUS JUTMH B MHOTOI'PaHHUKAX
[ToBTOpEHUeE: MO MHOTOYTOJIbHUKOB,

25 (bopMyIIbI IS III0MIAACH, COOOpaskeHuUs
nmoxoous
[ToBTOpEHUE: MIIOIIA 1 MHOTOYTOJIbHUKOB,

26 (hOpMYIIBI JUIS TUTOIIACH, COOOpaKEHUS
no100ust
[ToBTOpEHUeE: MIIOIIa 1 MHOTOYTOJIbHUKOB,

27 hopMyITBI 1S TUTOIAACH, COOOpaKEHUS

noxoous




[Inomanu ce4eHuii MHOTOIPaHHUKOB:

28 TUTOIIA/TU TIOBEPXHOCTEH, pa3pe3aHns Ha
9acTH, COOOpaKESHHSI TOA00MS
[Tnomaay ceueHuii MHOTOTPaHHUKOB:

29 TUTOIIA/T! TIOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKESHHSI MOA00MS

30 Kontposbnas padota "[loBropenue: )
MHOTOTPaHHHUKH, CEYEHUS] MHOTOTPAHHUKOB

31 O06BeM Tema. O0BeM MPSIMOYTOIBHOTO
napaJuiesenumesa

32 3agauu 00 ynBOoeHMH KyOa, 0 KBaapaType
Ky0a; O TPUCEKLIUHU yTiia
CrepeoMeTpHuyecKHe 3aauu, CBI3aHHBIE C

33 00BEMOM MIPSAMOYTOJILHOTO
napauiesienumnea
[TpuknaaHble 33129, CBSI3aHHBIE C

34 BBIUHCIICHHEM 00bEMa MPSIMOYTOJILHOTO
napaiesienumnesa

35 O0BEM npsIMOit TPU3MBI

36 CrepeoMeTpHuyecKre 3a1auu, CBSI3aHHBIE C
BbIUUCIIEHEM 00BEMOB MPSMON MTPU3MBbI

37 HpI/IKJ‘Ii}.,I[HLIe 3aJ]auu, CBA3aHHbIE C 00bEMOM
MPSIMOI TIPU3MBI
Brruncnenne 06bEMOB Tell ¢ TOMOIIbIO

38 ornpenenéHHoro uHrerpana. O0bEM
HaKJIOHHOM IPHU3MBbI
Brraucienrne 00bEMOB TEII C IIOMOIIBIO

39 ornpenenéHHoro uHrerpana. O0bpEM
MTUPAMUIBI

40 ®dopmyna 00bEMa mupamMuabl. OTHOIICHHE
00BbEMOB NMUPAMHU/ ¢ OOIIUM YIIIOM

a1 ®dopmymna 00bEMa mupamMuabl. OTHOIICHHE
00BbEMOB MUPAMHU/J ¢ OOIIUM YIIIOM

42 CrepeoMeTpuyecKHe 3aauu, CBI3aHHbIE C

00BbEMaMH HAKJIOHHOW MTPU3MBI




CrepeomeTpuuecKkue 3aJauu, CBsI3aHHbIE C

43 e
o0BEMaMH MUPaMUIbI
[Tpuknagueie 3agaun mo Teme "OO0bEMBI

44 ten", CBA3aHHbBIE ¢ 00BEMOM HAKIIOHHOMN
MIPU3MBI

45 [Ipukiiagueie 3aga4n 10 TeMe "O0BEMBI
Ten", cBsizaHHbIe ¢ 00BEMOM MUPaMHUIbI

16 [Ipumenenune 00bEMOB. BeruncieHue
PACCTOSIHUS JI0 IITIOCKOCTH

47 Kontponbnas p2'1'60Ta "O0BEM
MHOTOTpaHHHUKA
Hunuaapudeckas MOBEPXHOCTb,

48 o0pa3yroIIne UIHHIPHIECKON
MMOBEPXHOCTHU

49 Hunuuap. [psmoit KpyroBoi HUIMHAP.
[1o1ma e MOBEPXHOCTH LUIUHAPA

50 Konnueckas moBepxHOCTh, 00pa3yroiue
KOHMUYECKOU noBepxHoctu. Konyc

51 CeucHue KOH}VIca IUIOCKOCTBIO,
napajuieIbHON TNIOCKOCTH OCHOBaHUS

52 Yceqé}.{HLIﬁ KoHyc. M300pakeHne KOHYCOB
1 YCEUEHHBIX KOHYCOB

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOTHOM
MMOBEPXHOCTH KOHYCA

54 [Tnomaabs 60KOBOM MOBEPXHOCTH U MOJHOM
MMOBEPXHOCTH KOHYCa
CrepeomeTpuyecKre 3a1a4u Ha

55 JI0KA3aTelIbCTBO U BHIYUCIICHHE,
MMOCTPOCHUEM CEUEHUH ITUINHAPA, KOHyCa
CrepeomeTpuueckue 3aa4u Ha

56 JI0Ka3aTeILCTBO M BEIYMCIIEHNUE,
MMOCTPOECHUEM CEYEHUH HUIUHAPA, KOHyCa

57 [Ipuknagnelie 3aa4n, CBsI3aHHbBIE C

MUJIMHAPOM




HpI/IKHaI[HBIG 3aga4u, CBA3aHHBIC C

58
LUIHHIPOM

59 Cdepa u map
[Tepeceuenue cepsl 1 mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u cdepsl mimockocTsio. Bua u
n300pakeHue mapa
[lepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.

61 Kacanue mrapa u cepsr mnockoctsro. Bun u
n300pakeHHE mapa

62 YpaBIEeHI/Ie cdepsl. [Inomans chepsl u eé
qacren

63 Cummetpus cdephl 1 mapa
CrepeoMeTpuuecKue 3aaud Ha

64 JI0Ka3aTeIbCTBO M BBIYUCIICHUE, CBI3aHHBIC
co chepoii u mapoM, TOCTPOCHUEM UX
CEYEHU MIOCKOCTHIO
CrepeomeTpuueckue 3aa4u Ha

65 JI0Ka3aTeNbCTBO U BBIYUCIICHUE, CBSI3aHHBIC
co cepoit u mapom, MOCTPOESHUEM UX
CEUEHUH TIOCKOCTHIO

66 [Ipuknagueie 3agaun, cBsi3aHHbIE CO chepoit
Y I1apoM
[ToBTOpEHME: OKPYKHOCTH Ha MIOCKOCTH,

67 BBIYHCIICHUS B OKPY>KHOCTH, CTaHIapTHBIC
noaoous

68 Paznuynbie KOMOMHALIMY TEN BpallleHUs U
MHOTOTPaHHUKOB

69 3agaun no”TeMe "Tena u MOBEPXHOCTH
BpaIICHUS

70 3anaun l'IO"TCMe "Tena u IOBEPXHOCTH
BpaIICHUS

el KOHTponLI:asI pabora "Tena u MOBEpXHOCTH
BpaIICHUS

79 06vem mumuHapa. Teopema 00 00bEMeE

IpsAMOro NUJInHApa




73

74

Brruncnenne 00bEMOB TeN ¢ TOMOIIBIO
onpenenéHHoro uHTerpaita. O0bEM KoHyca

[Tnomaayu 60KOBOW ¥ MOTHOM MOBEPXHOCTH
KOHYyca

75

CrepeomeTpuuecKue 3a1auu, CBSI3aHHbIE C
BBIYHCIICHHEM 00bEMOB IIWIIMH]IPA, KOHYCa

76

77

78

79

80

81

82

83

[Tpuknanueie 3ana4n mo reme "OOBEMBI U
IJIOIaAu TOBEpXHOCTEN Ten"

O06BEM mIapa u mapoBoro cekropa. Teopema
00 o0Béme mapa. [Tnomans chepsr.
CrepeoMeTpuyecKre 3a7auu, CBI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB TI1apa, MapoBOTO
CerMEeHTa M IIapOBOT'0 CEKTOpa

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wionaapio ceprsl. COOTHOMICHUS MEXKIY
IJIOIIA ISIMU TTOBEPXHOCTEN U 00bEMaMK
MMOTOOHBIX TE

[Tono6HbIe Tena B MPOCTPAHCTBE.
N3menenune o0bEMa ripu mo100mm.
CrepeomeTpHuuecKue 3aauu, CBSI3aHHbIE C
BBIUHCIIEHHEM 00BEMOB TeJI U ILJIOMIAIEN
IIOBEPXHOCTEH

Kontponbnas padota "[lnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX Ter"

JIBmxenust npoctpancTBa. OToOpakeHusI.
JIBvokenus u paBeHCTBO uryp. O6mme
CBOMCTBA JBMKESHUM

Buael 1BukeHunil: napaiesIbHbIN IEPEHOC,
[EHTpaTbHAsi CHMMETPHS, 3€pKaibHAS
CUMMETpPHUS1, TOBOPOT BOKPYT MPSIMOI
[IpeoOpaszoBanus nogobus. [psmas u chepa
Diinepa
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['eomeTprueckue 3aga4n Ha IPUMEHEHHE
JIBUKEHUS
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KonrtponsHas pabora "BekTops! B
npocTtpaHctae"

O6o06maromiee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucrtemaTtusanus 3Hanuii: "[lapamienbHoCTh
MPSIMBIX U IJIOCKOCTEHN B IpocTpaHcTBe"
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O6o06maromiee moBTopeHue 11 MoHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucTtemaTusanus 3HaHuil: "BekTopsl B
npocrpaHcree”
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Ob6o6maromee nmosropenue 11 moHsTHl U
MeToA0B Kypca reomerpun 10—11 knaccos,
cUCTeMaTu3auus 3HaHuii: "BekTopbl B
npoctpaHcTae"

O6o0maromee moBTopeHue 11 MOHITHI 1
MeToJ10B Kypca reometpun 10-11 xnaccos,
cucremMarusanud 3Hanuii: "O0beM
MHOrorpaHHuka"
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Ob6o6matomiee nopropenue 11 nonsruii u
MeTOoJI0B Kypca reomerpun 10-11 xnaccos,
cucreMarusanus 3HaHuii: "OobeM
MHOIOrpaHHHuKa"

Ob6o06maroree noropenue 11 noHsATUi 1
MeTo0B Kypca reomerpun 10—11 kmaccos,
cucreMaru3anus 3HaHui: "Ilnomanu
MTOBEPXHOCTU U 00BbEMBI KPYTJIbIX Ten"

92

Oo6o6maroriee nosropenue 11 noHATUH U
MeToA0B Kypca reomerpun 10—11 knaccos,
cucreMmaru3anus 3HaHui: "Ilnomanu
MOBEPXHOCTU U 00BbEMBI KPYTJIbIX Te"
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94

WroroBas koHTpoJIbHAs paboTa

Hrorosas KOHTPOJIbHAA pa60Ta
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[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITHS
3HAHUN
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HcTopust pa3BUTHS CTEpEOMETPHUH KaK

L
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HAayYKH U eé POJIb B pa3BUTHU COBPECMCHHBIX
HWHXXCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

HcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
HMHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUN
HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U € poJib B pa3BUTUU COBPEMEHHBIX
UHXEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOTUI

99

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HAyKU U €€ poJib B Pa3BUTUU COBPEMEHHBIX
HMHXEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOTUN

100

Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTUU COBPEMEHHBIX
VH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUHI
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B PA3BUTUH COBPEMEHHBIX
VMH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

102

WcTopust pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
MHXEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET






		2023-11-29T05:41:37+0900
	Скубиева Светлана Владимировна
	Я являюсь автором этого документа




