Pabouas nporpamma yuye0HOro Kypca
«'EOMETPUSD
(yriry0.1€HHBIH YPOBEHb)

MHOACHUTEJIBHASA 3ATINCKA

l'eomerpust sBisiercst OOHUM U3 0a30BBIX KypcOB Ha YPOBHE CpEIHEro oOILero
o0pa3oBaHus, Tak Kak 00eCIIeYnBaeT BO3MOXXHOCTh M3YUEHUS TUCIHUILINH €CTECTBEHHO-HAYYHOU
HaIPaBJIIEHHOCTH U MPEAMETOB I'yMaHUTapHOro Iukia. II0CKOIbKY JIOTMYECKOE MBIIUIEHUE,
dbopmupyeMoe Tpu  HM3YyYCHUH OOYYAIOIIMMUCS TIOHSATHHHBIX OCHOB TEOMETPUH, TpH
JI0Ka3aTeIbCTBE TEOPEM M MOCTPOCHHUM LENOYKU JIOTMUECKUX YTBEPKACHUW NpPHU pelIeHUuU
reOMETPUYECKUX 3aJlady, YMEHHE BBIIBUIAaTh M OINpPOBEpPrarb TUIIOTE3bl HEMOCPEICTBEHHO
HCIOJIb3YIOTCSL IPU PEIICHUH 33Ja4 €CTECTBEHHO-HAay4yHOTO IIMKJIA, B YACTHOCTH (PU3NYECKUX
3ajad.

enb ocBoeHust mporpamMmsl yueOHoro kypca «I'eomerpusi» Ha yriayOin€HHOM ypOBHE —
pa3BUTHE HHIUBUIYAIbHBIX CHOCOOHOCTEH OOydYaloIMXCsl MPU W3YUYEHUU TE€OMETpPHH, Kak
COCTaBIsifOLIEH mpeaMeTHON oOmactu «MaremaTnka M HHPOpMaATHKa» dYepe3 obecreyeHue
BO3MOHOCTH MPHOOPETEHUs M HUCHOJIb30BaHUS Oojiee TIyOOKHX T€OMETPHUYECKUX 3HAHUM U
NeUCcTBUM, celu(UUHBIX F€OMETPUH, U HEOOXOAMMBIX JJISl YCHEIIHOTo MpodeccCHOHaIbHOIO
00pa3oBaHus, CBSI3aHHOTO C UCMOJIb30BaHUEM MaTEMaTHKU.

[IpropuTeTHBIMH 3a/1la4aMH Kypca reéOMEeTpUU Ha yriyOJaEHHOM ypOBHE, PACHIUPSIOIIUMU
U YCWJIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIFOTCS:

paclupeHue NpeCcTaBIeHNs O TEOMETPUM KaK YaCTH MUPOBOM Ky/lIbTyphl U (POPMUPOBaHHUE
0CO3HAHMS B3aUMOCBSI3H FEOMETPUH C OKPYXKAIOILUM MHPOM;

(dbopMupOoBaHHME MpPEJICTABICHHUS O IPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIIMX
MaTEMaTUYECKUX MOJIEIISAX, TO3BOJIAIOLINX OMMCHIBATE U M3y4aTh Pa3HbIE SIBIICHUSI OKPYXKAIOIEro
MUpAa, 3HaHKWE MOHATUHHOTO anmnapara 1o paszaeny «CrepeoMeTpus» yueOHOTo Kypca FreOMETpUH;

(dbopMupoBaHHE YMEHHUS BJIAJI€Th OCHOBHBIMU MOHATUSAMU O IIPOCTPAHCTBEHHBIX (PUTYpax U
UX OCHOBHBIMHM CBOICTBaMH, 3HaHUE TeopeM, (GOpMyl M yMEHHE HX INPUMEHATb, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELIEHUs 3a/1a4;

(dbopMupoBaHME yMEHHs paclO3HaBaTh Ha 4YepTekKaxX, MOJENAX U B pEabHOM MHpe
MHOTOI'PaHHHUKH U TeJla BPallleHUs, KOHCTPYUPOBATh T€OMETPUUYECKHE MOJIEIIN;

¢dopmMupoBaHUEe  HNOHUMAaHHUSA BO3MOXXHOCTH  AKCMOMAaTHUYECKOTO MOCTPOCHUS
MaTeMaTU4YeCKUX Teopui, (GopMHUpOBaHHE MOHMMAHUS POJIM AKCMOMATHKU NPU IPOBEICHUU
pacCyXIeHNM;

(dbopMupoBaHME YMEHMs BIIAJETh METOJAMHU JI0Ka3aTeIbCTB M AJITOPUTMOB PpEIIEHUS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JIOKA3aTEeNIbHbIE PACCY)KICHUS B XOJA€ PpELICHUS
CTEpEOMETPUYECKUX 3a7ad M 3a7ad C [PaKTUYECKUM coJep’KaHueM, (opMHUpOBaHUE
NpPEJCTaBICHUS O HEOOXOAMMOCTH JIOKa3aTeNbCTB NpPU OOOCHOBAaHMHM MaTeMaTHYECKUX
YTBEP)KJICHUN U POJIM AaKCHOMATHKU B TIPOBEICHUH JETyKTUBHBIX PacCyXJICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcsi, NO3HABATEIILHOM aKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIIJIEHNS], UHTEPECA K U3YUYEHUIO T€OMETPHH;

¢dopmupoBanue (PyHKIMOHAIBHOW T'PaMOTHOCTH, PEJIEBAHTHOM T'€OMETPHM: YMEHHUs
pacro3HaBaTh MPOSIBICHHS TEOMETPUYECKUX OHATHH, 00bEKTOB M 3aKOHOMEPHOCTEH B peaIbHbBIX
KU3HEHHBIX CHUTyallUsX W TPU HU3YYECHUH JPYTUX Y4EOHBIX MPEIMETOB, IPOSBICHUS



3aBHCUMOCTEHl M 3aKOHOMEPHOCTEW, MOJCIMPOBAHMS pEANbHBIX CUTYAIMi, MCCIEIOBAHUSL
MOCTPOEHHBIX MOJIeINICH, MHTePIPETAIK MOTYYEHHBIX PE3yabTaTOB.

OCHOBHBIMH COJIEp)KaTEIBbHBIMU JIMHUAMH ydeOHOTo Kypca «I'eomerpusi» B 10—11 kmaccax
aBIsitoTCs: «lIpsiMbIe M TNIOCKOCTH B MPOCTpPaHCTBE», «MHOrorpaHnHukn», «Tema BpalieHus»,
«BeKTopbI 1 KOOPAWHATHI B POCTPAHCTBEY, «J{BIKEHHS B TPOCTPAHCTBE.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHune «yMETh OIEPHPOBATH TOHATHSIMMY,
peleBaHTHBIMU T€OMETPUU Ha yrayoinEéHHoOM ypoBHe oOyuyeHus B 10—11 kiaccax, OTHOCUTCSL KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTHMYECKHX YMEHUH
pacnpezensercss He TOJIbKO 0 COJepKaTEeIbHBIM JIUHUSM, HO U 10 rojiam ooyuenus. Conepxanue
o0Opa3oBaHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yibTataM ocBoeHus DenepanbHoOil padoueit
MIPOTpaMMBI, pacpeeIEHHBIM 10 TOjaM 00Y4eHHsI, CTPYKTYPUPOBAHO TAKMM 00pa3oM, 9TOOBI KO
BCEM OCHOBHBIM, NTPHHIUTIIHAIHHBIM BOTIPOCaM OOydaronrecs: 00pamaaiuch HEOJHOKPATHO. DTO
MO3BOJISIET ~ OPraHU30BaTh  OBJIAJCHHE T'€OMETPUYECKHMH TOHSATUSIMH W HaBBIKAMH
MOCJIEIOBATENIbHO U MOCTYNATENbHO, C COONIOJIEHUEM MPHUHIIMIIA MPEEMCTBEHHOCTH, a HOBbIE
3HaHUS BKIIIOYATh B OOIIYIO CHCTEMY T€OMETPHUYECKHX MPEICTABICHHI 00yJIarOIUXCsl, PAaCIIHPSIs
u yriyonsis e€, o0pas3yst IpoYHble MHOKECTBEHHBIE CBA3H.

[lepexon k U3y4eHHIO T€OMETPUH HA YII1yOJIEHHOM YPOBHE MO3BOJISIET:

co3/aTh yCIOBHA s qudQepeHnranun oO0ydeHHs, TOCTPOCHHS WHIUBUIYaTbHBIX
oOpa3oBaTeNbHBIX MpoTpaMM, OOeclneduTh YrIyONEHHOE M3YYEHHE TeOMETpPHHM  Kak
COCTaBJISIONIEH yueOHOTO TIpeMeTa «MaTtemaTiukay;

MOATOTOBHUTH OOYYAIOMIMXCSI K MPOJOJDKEHUIO U3YyYCHHS MAaTeMaTHKH ¢ Y9€TOM BbIOOpa
Oynymei mpodeccun, obecrieynBas MPEEMCTBEHHOCTh MEXKIY OOmUM M TpodeccuoHaIbHBIM
o0pazoBaHHEM.

Ha usyuenne yaebHoro kypca «I'eoMmerpus» Ha yriayon€HHOM ypoBHE oTBoauTCs 204 vaca:
B 10 xmacce — 102 gaca (3 waca B Henenio), B 11 kmacce — 102 gaca (3 yaca B Heziemio).

COJEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMble U MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATUSA cTepeoMeTpuu. Touka, mpsmasi, MI0CKOCTh, MpocTpaHcTBo. [lonsTue
00 akCHOMaTHYECKOM MOCTPOSCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU U CIIEJCTBUS U3 HUX.

B3aumHoe pacrnosioskeHue MpsIMBbIX B MPOCTPAHCTBE: MepeceKarolluecs, napauieiabHble U
CKpeluBaroIuecs npsmeie. [Ipu3Haku ckpemuBammuxcs npsaMbix. [lapannenbHOCTs NPSAMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE: MapajuleNbHbIe MpsIMble B MPOCTPAHCTBE, MapauIeIbHOCTh TPEX
NpSMBIX, MapajUIeIbHOCTh MNpsAMOW W MockocTu. [lapamnenbHoe ©  UEHTpajbHOE
MPOEKTHpOBaHue, n300paxkenune Guryp. OCHOBHBIE CBONCTBA MAPAIIEIBHOTO MPOSKTUPOBAHHUSL.
N3o0paxkenue Guryp B mapauienbHON MPOEKIHU. YTIIbl C COHAMPABICHHBIMU CTOPOHAMH, YroJl
MEXy OpsIMBIMH B HpocTpaHcTBe. [lapamnenbHOCTh MIOCKOCTEH: MmapajuieibHble IUIOCKOCTH,
CBOMCTBa mapauIeTbHBIX TUIOCKOCTeH. [IpocTeiie mpocTpancTBeHHBIE (GDUTYPHI HA TIOCKOCTH:
TeTpasap, Napajjieienunes, IoCTPOCHUE CEUYEHU.

[lepneHUKYISIpHOCTh HPSMOM M IJIOCKOCTH:  MEPINEHAUKYISpPHbIE MpsIMbIE B
MPOCTPAHCTBE, TMpsIMbIE MapajulelibHble W MEePHEHIUKYISPHbIE K IUJIOCKOCTH, IPU3HAK
NEePHIEHIUKYISIPHOCTH MPSMOU U MIIOCKOCTH, TEOPEMA O MPSAMON MEPIEHANKYISIPHON MIOCKOCTH.
OpTtoronanbHoe MpoekTupoBaHue. llepneHaukynsp M HaKJIOHHBIE: PACCTOSIHUE OT TOYKH JO



IUIOCKOCTH, PAacCTOSIHHE OT MpsIMOM JI0 IUIOCKOCTH, NPOEKIHS (UTYphl Ha IUIOCKOCTb.
[lepneHMKYIAPHOCTD IIJIOCKOCTEW: MIPU3HAK IEPIIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN. Teopema
0 TPEX MEPIEHIUKYISPAX.

VYTIubl B IPOCTPAHCTBE: YIOJI MEXKIY IPSMOM U IUIOCKOCTBIO, IBYIPAHHBINA YroOJ1, IMHEWHBIN
yroa ABYrpaHHOTO yria. TpéxrpaHHblii MU MHOrorpaHsble yriibl. CBOWCTBa IUIOCKUX YIJIOB
MHOTOrpaHHoro yrija. CBOWCTBa MJIOCKUX U JBYTPaHHBIX YIJIOB TPEXIPAHHOTO yria. Teopembl
KOCHHYCOB U CUHYCOB JUJIsl TPEXIPAHHOTO YIJIA.

MHoOrorpaHHMKHU

Bubl MHOTOrpaHHHUKOB, pa3BEpTKa MHOrorpanHuka. [Ipusma: n-yrosnpHas npusma, npsmas
U HAKJIOHHAas IMpu3Mbl, OOKOBas U TOJHAas NOBEPXHOCTh mpusMbl. [lapamienenunen,
MPSIMOYTOJIbHBIM TapajUlesIenune]; W ero cBoWcrBa. Kparyailiume nyrm Ha IOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IlpoctpanctBennas teopema I[ludaropa. I[Mupamuma: n-
yrojbHas MupaMujia, paBuwiIbHas U yceu€HHasi nupaMmuipl. CBolicTBa pédbep 1 OOKOBBIX I'paHel
MIpaBUJIBHOM NHpaMujbl. I[IpaBuibHBIE MHOTOIpaHHHMKH: IPAaBWIbHAs NPU3Ma M IpaBUJIbHAS
NMpamMu/a, NpaBuiIbHasl TPEYTroJbHas MUpaMuaa U MpaBUIbHBIN TeTpasap, KyO. [lpencrasnenue o
MIPaBUJIbHBIX MHOTOTPAaHHUKAX: OKTA3P, JOJEKA3Ip U UKOCAIP.

Brruncnenue »eMeHTOB MHOTOTPAHHHUKOB: pEOpa, auaroHanu, yribl. [lmomans 60xkoBO#
MOBEPXHOCTHU U NMOJHON MOBEPXHOCTHU NMPSMOM MPU3MBI, TUIOIIA/Ib OCHOBaHHI, TeopeMa 0 60KOBOM
MOBEPXHOCTU MpsAMOM mpu3Msbl. [lnomans G0KOBON MOBEPXHOCTH M MOBEPXHOCTU NMPABUIbHON
MMAPaMHU/IbI, TEOPEMA O IJIOIAIN YCEUYEHHON TUPaMUIbI.

CummeTpuss B NPOCTPAHCTBE. DJIEMEHTHl CHMMETPUHU TPABWIBHBIX MHOIOTPAHHHKOB.
CuMMeTpuss B NpPaBHIBHOM MHOTOIPDAaHHHKE: CHUMMETPHs IapaJUIeNICNUINe]d, CUMMETPUS
IIPaBUWJIBHBIX ITPU3M, CHMMETPUS IIPABUILHON TUPAMHUIBL.

BekTopbl H KOOPAUHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYIEBOW BEKTOP, AJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABJICHHBIE M IPOTUBOIOJIOXKHO HANpaBICHHBIE BEKTOPHIL. PaBeHCTBO
BEKTOPOB. [IeHCTBUSA C BEKTOpaMM: CIIO)KCHHE U BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHMX
BEKTOPOB, YMHOXXEHHE BEKTOpa Ha 4nci0. CBOMCTBA CII0KEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS
BEKTOpa Ha yucio. [fonsaTne komiutanapasie BEKTOPBI. [Ipu3HaKk KOMIUTAaHApHOCTH TPEX BEKTOPOB.
[IpaBuno napamienenunena. Teopema O pa3inoXeHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. [IpsmoyrosipHas cucrema KoopAMHAT B npocTtpaHcTBe. KoopanHate!l Bekropa. CBs3b
MEXAYy KOOpPAMHATaMHM BEKTOpAa M KOOpAMHATAMM TOYEK. YTOJ Mexay Bekropamu. CkalspHOE
IIPOU3BENCHNE BEKTOPOB.

11 KJIACC

Tesa BpaneHust

[lonsiTusA: UMIMHAPUYECKas [OBEPXHOCTb, KOHWYECKas IOBEPXHOCTb, CpepruecKkas
MIOBEPXHOCTh, 00pa3yrolye MoBEepXHOCTEeN. Tena BpaleHus: IUIUH]P, KOHYC, yCeUEHHBIN KOHYC,
cdepa, map. B3anmHoe pacroniokenue chepbl M MIOCKOCTH, KacaTelbHas IIIOCKOCTh K cdepe.
N306pakenue Texn BpalleHus Ha IockocTu. Pa3BépTka nminmnHapa u konyca. Cummerpust chepbl
U 1apa.

O06béM. OcHoBHBIE cBOMcTBa 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYTrOJIBHOTO
napauenenunena u ciaeactsus u3 He€. OObEM NpPsIMOM M HAKJIOHHOW HPU3MBI, IMIMHApA,
nupaMubl 1 KoHyca. O6BEM 1mapa U apoBOro CETMEHTA.

KomOuHanuu Ten BpallleHuss W MHOTOrpaHHuKoB. Ilpu3ma, BhnucaHHas B LMJIMHP,
omnucaHHasg okojo IwiuHApa. [lepecedenue cdepsl u mapa ¢ miockocTbio. Kacanue mapa u



cdepsl 1ockocThio. [IoHsATHE MHOTOTpaHHUKA, OTIMCAHHOTO OKOJIO cepsl, cepsl, BIMCAHHON B
MHOTOT'PAaHHUK WJIH TEJIO BPAILEHUS.

[Tnomanas MOBEPXHOCTH IMIMHIpPA, KOHYca, Tuiomans chepsl u e€ yacreir. [logobue B
npoctpanctBe. OTHOmIeHHME O00BEMOB, IUIOIAACH IMOBEPXHOCTEH TOMOOHBIX  (uryp.
[IpeoOpazoBanue momoOus, roMoTeTHs. PemieHuwe 3amad Ha TUIOCKOCTH C HCIOJIB30BaHHEM
CTEPEOMETPUUYECKUX METOJIOB.

[locTpoeHue ceueHM MHOTOIPAaHHUKOB M TEJ BpAIIEHMs: CEYEHUs ILWIMHIpA
(mapanienbHO W TEPIEHAUKYISIPHO OCH), CEUYEHHS KOHyca (MapajulesibHble OCHOBAHUIO M
MIPOXOJIALINE Yepe3 BEPUIMHY), CEUEHMsI 11apa, METOJIbl IMOCTPOEHMSI CEYEHHI: METOJ CJENOB,
METO/1 BHYTPEHHETO IPOEKTUPOBAHUS, METO/] IIEPEHOCA CEKYILEN MII0CKOCTH.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bekrops! B npoctpancTBe. Onepanuu Hajl BeKTOpaMu. BekTopHOoe yMHOXEHHE BEKTOPOB.
CpoiicTBa BEKTOPHOTO yMHOeHHA. [IpsmMoyronbHas cucTtemMa KOOpPAHWHAT B IPOCTPAHCTBE.
Koopaunats! BexTopa. Paznoxkenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOA MpHU
pELIeHNH T€OMETPUUECKUX 3a/1a4.

JBM:KEeHHMS B IPOCTPAHCTBE

JBwxkenust mpoctpanctBa. OtoOpaxkenusi. [IBmwkeHus u paBeHCTBO ¢uryp. OOmue
CBOWCTBA JBWXXEHUN. Buabl NBWXKEHHMI: NapauleNbHBIM NEPEHOC, LEHTpajlbHAasi CHUMMETPUS,
3epKajibHasi CUMMETpHsI, TOBOPOT BOKpyT npsiMoii. IIpeobpazoBanus nono6us. [psmas u chepa
Ditnepa.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMU YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJJHET'O OBIIEI'O
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATDBI

1) rpa:xxnanckoe BOCIMTAHME:

cOpPMUPOBAHHOCTh ~TPAKIAHCKOM MO3UIMH  OOydarllerocs Kak aKTHUBHOIO U
OTBETCTBEHHOT'0 4JIEHAa POCCHICKOrO OOIIECTBA, MPEACTAaBIEHUE O MaTEeMaTHYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHHUI, MpOIeayp TpakJaHCKOTO oOIIecTBa
(BBIOOpHBI, OMPOCHl M JPYroe), yMEHHE B3aMMOJCHUCTBOBATH C COIMAIBHBIMM WHCTUTYTaAMH B
COOTBETCTBUU C UX PYHKIUSIMH U HA3HAYCHUEM;

2) NaTPUOTHYECKOEe BOCTIMTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOMN TPayKJAHCKOW MACHTUYHOCTH, YBRKCHUS K IMPOLLIOMY U
HACTOSIIIIEMY POCCUHCKON MaTeMaTHKH{, IIEHHOCTHOE OTHOILIEHUE K JOCTHKEHHUSIM POCCUHUCKHUX
MaTEeMaTHUKOB M POCCUHCKOW MaTeMaTUYECKOM IIKOJIbI, MCHOJB30BaHUE 3TUX JIOCTHXKEHUN B
JPYTrUX HayKax, TEXHOJOTHUAX, chepax IKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHHCKOTO  Haponaa, c(HOopMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUs, ITUUYECKOTO MOBEACHMS, CBA3aHHOIO C MPAKTUUYECKUM IMPUMEHEHUEM
JOCTH>KEHUM HayKH M JESTENbHOCThIO YYEHOTO, OCO3HAHHE JMYHOIO BKJIAJa B IMOCTPOCHHUE
YCTOWYHMBOTO OYIYIIETO;

4) 3cTeTH4eCKOe BOCIIUTAHME:



ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUAst ICTETUKY MATEMaTHYECKUX 3aKOHOMEPHOCTEH,
0OBEKTOB, 3a/1a4, PENICHUH, PACCYXICHUN, BOCIPUUMYHBOCTh K MATEMATHUYECKUM aCIEKTam
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusnueckoe BocnuTanue:

c(hOpPMHUPOBAHHOCTh YMEHUS MPUMEHAITh MAaTEMATUICCKUE 3HAHUS B MHTEPECAX 370POBOTO
n Oe3omacHoro oOpas3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (370pOBOE
MUTaHUe, COATAaHCHPOBAHHBIN PEKUM 3aHATHIA M OT/BIXA, pEryiisipHas (pu3ndecKkas akTHBHOCTB),
(bu3HYECKOE COBEPIICHCTBOBAHUE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIHHOMN JACATCILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTH K TPYJly, OCO3HAHHE IICHHOCTH TPY/OJIIOOUS, HHTEPEC K Pa3IUIHBIM cdepam
npoheCCHOHANTBHON JESTEIHHOCTH, CBA3aHHBIM C MAaTEMAaTHKON U €€ MPUIIOKCHUSIMHU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccun ©  peasu30BBIBATH COOCTBEHHBIC
KU3HEHHBIC TUIAHBI, TOTOBHOCTh M CIHOCOOHOCTH K MAaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH )KM3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUH
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKON HAMIPaBJIECHHOCTH;

7) 3K0JI0THYecKoe BOCIIMTAHME:

c(hOpMUPOBAHHOCTDh DKOJIOTHYECKOW KYyJAbTYpbl, TOHHUMAaHWE BIUSHUS COIMAIBHO-
SKOHOMMYECKHX IPOILIECCOB HA COCTOSHUE TPHUPOJHOW M COIMAIBHOM Cpellbl, OCO3HaHUE
rJI00aTBPHOTO XapaKTepa YKOJIOTHISCKUX MTPoOIIeM, OpHEeHTAIIHS HAa TPUMEHEHHE MaTEMaTHYECKUX
3HAHUH [ peIIeHus 3a71a49 B 001aCTH OKPYXKAIOIIEH CPe/ibl, INTAHUPOBAHUE MTOCTYIKOB M OIICHKH
WX BO3MOYHBIX TTOCJICICTBUM JIJIs1 OKPYXKAIOIIEH CPEJIbL;

8) HeHHOCTH HAYYHOr0 NO3HAHUS:

cOpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKU M OOILECTBEHHOM MPAaKTUKH, MOHMMaHHWE MAaTeMaTH4YeCKOW HayKHu Kak chepbl
YeJI0BEYECKOM NIeATEIbHOCTH, 3TAaNOB €€ pa3BUTHS U 3HAYMMOCTHU JUIS Pa3BUTHS LIMBUIIU3ALINH,
OBJIaJIEHUE S3bIKOM MaTeMAaTUKH U MaTeMaTUYECKOU KYIbTYpOi KaK CpPEeICTBOM MO3HAHMS MHPA,
TOTOBHOCTb OCYILECTBIISITh IPOCKTHYIO M HUCCIIEIOBATENbCKYIO J1€ATEIbHOCTh MHANBUAYAIBHO U

B IpyIIIe.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

ba3oBble 1ornueckue 1eCTBUSA:

BBISIBIISITh U XapaKTEPH30BaTh CYIICCTBEHHBbIE MPHU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHATHM, OTHOIICHWH MEXAYy TMOHATUAMHU, (GOPMYIUPOBATh OMpENCICHUs] TOHATHU,
yCTaHABIMBATh CYIIECTBEHHBIM NpHU3HAK KiIacCU(PUKAIMU, OCHOBaHUSA [UIsi 00O0OLIeHUs u
CPaBHEHUs, KPUTEPUU IIPOBOUMOTO aHAJIM3A;

BOCIPUHMMATh, (OPMYJIHPOBATH W MPeoOpa3oBbIBATh CYKICHUS: YTBEpAUTEIbHBIE U
OTpHILIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U 00I1E, YCIOBHEIE;

BBISBJIAITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM M NMPOTUBOpeuus B (hakTax,
JAHHBIX, HAONIONEHHUAX M  YTBEPXKJAEHUSX, Mpeularatb KPUTEPUH JUIS  BBISBJICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

JIeNIaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, IECIYKTMBHBIX W WHIYKTHUBHBIX
YMO3aK/IIUYEHNH, yMO3aKIIOUEHHUH 110 aHAJIOTHH;



MIPOBOIUTH CAMOCTOSITEIILHO JI0KA3aTeIhCTBA MATEMATUICCKUX YTBEPIKICHHM (TIPSMBIC U OT
IIPOTUBHOI0), BBICTPAaWBaTh AapPryMEHTAlUIO, IMPUBOJUTH IPUMEPHl U  KOHTPIPUMEDSI,
000CHOBBIBATh COOCTBEHHBIC CYXICHUS U BBIBOJIBI,

BBIOHMPATH CIIOCO0 pereHus yueOHOH 3a1auu (CpaBHUBATH HECKOJIHKO BAPHAHTOB PEIICHMS,
BBIOMpATH HAH00JIee TIOIXOISIINN C YIETOM CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPHUEB).

Ba3oBble uccienoBaTe/bCKue 1eHCTBHA:

HCI0JIb30BATh BOMPOCHI KaK UCCIIEI0BATENIbCKUIM MHCTPYMEHT HO3HAHUS, (OPMYIUPOBATH
BOIPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUYUE, MpoOIeMy, yCTaHABIMBATH HCKOMOE W JaHHOE,
(bopMUpPOBATH THIIOTE3Y, APT'YMEHTHPOBATH CBOIO IMO3UINI0, MHEHHE;

IIpOBOAUTD CaAMOCTOSATCIIBHO CHJIaHI/IpOBaHHBIfI OKCIICPUMCHT, HNCCIICO0OBAHUC 110
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa, SBICHHUS, TPOIECCA, BBISBICHUIO
3aBUCUMOCTEN MEXIy 0ObEKTaMU, SIBJICHUSIMHU, TTPOLIECCAMH;

CaMOCTOSITEIIBHO (hOPMYTUPOBATH 000OIIEHHUS ¥ BBIBOJBI IO Pe3yabTaTaM MPOBEAEHHOTO
HaOJTIOJICHUS, UCCIICIOBAHUS, OIICHUBATh JJOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U
00001IEeHHNI];

IIPOTHO3UPOBATHh BO3MOXKHOC PA3BUTHC ITPOLECCA, a TAKKEC BbIIBUTaTh IMPEAIIOJIONKECHUA O
€ro pa3BUTUHN B HOBEIX YCIIOBUAX.

Padora ¢ undopmanmueii:

BBISABJIATH He(bI/IIII/ITI)I I/IH(l)OpMaHI/II/I, JaHHBbIX, HGO6XOHI/IMBIX JJI1 OTBETA Ha BOIIPOC U IJIA
peleHus 3a1a4uu;

BbIOMpaTh MH(OpPMAlMIO U3 HMCTOYHMKOB Ppa3IMYHBIX THUIIOB, aHAJIW3HPOBATh,
CHCTEMATH3UpPOBaTh W HHTEPIPETUPOBATh HMH(POPMAIMIO pa3IUYHBIX BUAOB U  (HopMm
MIPEICTABIICHHS,

CTPYKTYpUPOBATh HH(POPMAIIHIO, TPEICTABISATH €€ B pa3INYHBIX POpMax, HIUTFOCTPUPOBATH
rpapuvecKu;

OIICHUBATh HAAGKHOCTh HMH(OpPMAIMK IO  CaMOCTOSITEIBHO  CPOPMYINPOBAHHBIM
KPUTEPHSIM.

KomMMyHMKaTUBHbIE YHHUBeEpPCaJIbHbIE y4eOHble e CTBUSA

OO0umenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATh CYXKIECHUS B COOTBETCTBHM C YCIOBHUSIMU U IIENISAMU
oOuIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHMSI B YCTHBIX M MUCHBMEHHBIX
TEKCTax, JaBaTh MOSICHEHUS 110 X0y peUIeHHS 3a/1a4i, KOMMEHTUPOBATh MOJTYYCHHBIN PE3yabTarT;

B Xo/e OOCYXKICHHs 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXJaeMON TeMbl, MPOOIEMBI,
pelaeMoil 3a7auu, BBICKA3bIBaTh WJCH, HAllEJICHHbIE HA MOWCK PELICHHS], COTOCTaBISATh CBOU
CYXJCHUS C CY)KICHHSIMH OPYTUX YYaCTHHUKOB JAMajora, oOHapyXHBaTh pa3jHude U CXOJCTBO
MO3UIIUH, B KOPPEKTHOU (hopMe HopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

MPEACTABIATh PE3YyJAbTaThl PEUICHUs 3aJa4yM, SKCIIEPUMEHTA, WCCIEAOBAaHMS, IMPOEKTA,
CaMOCTOSITENILHO BBIOMPATh (JOpMAaT BHICTYIUICHHS C YIETOM 3a/a4 MPE3CHTAIMU U OCOOCHHOCTEH
ayJIUTOPHUHU.

PeryasitTuBHbIe YHHBepCaJIbHbIC Y4eOHbIe NeiicTBUS
Camoopranm3anus:
COCTaBJIATh IUIaH, aJTOPUTM pELIeHHs 3aJlaud, BBIOMpaTh CIOCOO peleHHus ¢ y4éToM
UMEIOIINXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHUPOBATH
BapHaHTHI PELICHUH C y4ETOM HOBOM MH(pOpMAaIIUH.



CaMOKOHTPOJIb, JMOLMOHAJIbHBII HHTEJJIEKT:

BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
U MBICIMTENBHBIX MpPOIECCOB, HMX pE3yAbTaTOB, BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YNIbTAaTa PELIEHUS MaTEMATUYECKOH 3a/1a4H;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IPU PELIEHUM 33Ja4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAHJEHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YIbTATA IIETH U YCIOBUSAM, OOBSCHATh IPUUMHBI JOCTHKEHUS
WIA HEJAOCTIDKEHHS pe3yJIbTaTOB JESITEIbHOCTH, HAXOJUTh OMIMOKY, JaBaTh OLEHKY
pUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eATEJbLHOCTD:

MMOHUMAaTh U HCIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHON W MHIUBUAYAIbHONW pabOThl Ipu
pelieHny y4eOHbIX 3a/ay, MPUHUMATh IeJlb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW pabOThI, paclpenessiTh BUABI padOT, JIOroBapHUBaThCs, 00CYXKIATh
MPOIIECC U pe3yibTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX JTFOCH;

y4acTBOBaTh B IpyNNOBBIX (opMax paboThl (0OCyXIeHus, 0OMEH MHEHUH, «MO3TOBbBIE
LITYPMBI» ¥ UHBIE), BBITIOIHSITH CBOIO 4aCTh pab0OThl U KOOPAUHUPOBATH CBOU JEHCTBUS C JPYTUMU
YJleHaMUd KOMaH/bl, OIICHMBATh KAayeCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

HNPEAMETHBIE PE3YJIbTATDBI

K xonity 10 kiaacca oOydaromuiicss HAyIUTCs:

e CBOOOJIHO OTIEPUPOBATH OCHOBHBIMH MOHSITHSIMH CTEPEOMETPUH MPH PELICHUH 3a]a4 U
MIPOBEJICHUN MaTEMaTUYECKUX PACCYKICHUM;

® T[PUMEHATh AaKCHOMBI CTEPEOMETPUM U CIEACTBHS M3 HHUX TMpPU PEUICHUU
reOMETPUUECKUX 33/1a4;

e iaccuuIUpPOBATh B3aUMHOE PACIIONOKEHHE MPSIMBIX B MPOCTPAHCTBE, INIOCKOCTEH B
MIPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH MOHATHSIMH, CBS3aHHBIMH C yIJaMH B IPOCTPAHCTBE: MEXIY
MPSIMBIMU B MIPOCTPAHCTBE, MEXKTY MIPSIMOM U IIIOCKOCTBIO;

e CcBOOOJIHO ONEPUPOBATH MOHATHSIMHU, CBSI3aHHBIMU C MHOTOI'PAaHHUKAMU;

e CBOOOJHO pacmo3HaBaThb OCHOBHBIE BHUIbl MHOTOTPAHHHKOB (MpU3Ma, MHUpaMUIa,
MPSIMOYTOJIbHBIN NapajuieNenune, Kyo0);

e iaccuuIUpPOBaTh MHOTOTPAHHUKH, BHIOMpPAsi OCHOBAHUS IS KJIacCU(PHUKAIIIH;

e CBOOOJIHO OINEPUPOBATh MOHATHUSMHU, CBS3aHHBIMH C CEYCHHEM MHOTOI'PAaHHUKOB
MJIOCKOCTBIO;

®  BBINOJIHATH MapallJIeNIbHOE, [IEHTPAIbHOE U OPTOTOHAIFHOE MPOSKTUpOBaHUE (HUTYp Ha
MJI0CKOCTB, BBITIOJIHATH W300pakeHus PUTyp Ha MIOCKOCTH;

® CTPOWUTH CEUEHHUS MHOTOTPAHHHKOB PAa3IMYHBIMM METOJAMH, BBIMOJHATH (BHIHOCHBIE)
TJIOCKHE YePTEeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y;

® BBIYUCIATH IUIOMIAAU TOBEPXHOCTEH MHOTOTPAHHUKOB (TMpu3Ma, MHpPaMUIA),
T€OMETPUYECKUX TeJl C MpUMEHEHHeM (popmyI;

e CBOOOJHO OMEPUPOBATh MOHATHSIMH: CUMMETpPUS B MPOCTPAHCTBE, LIEHTP, OCh U
MJIOCKOCTh CHMMETPHH, IIEHTP, OCh U MJIOCKOCTh CHMMETPUHU (UTYPHI;



cBOOOJTHO OTEPUPOBATH MOHATUSAMH, COOTBETCTBYIOLUIMMH BEKTOpaM M KOOpAMHATAM B
IIPOCTPAHCTBE;

BBINIOJIHATH ACUCTBUS HaJl BEKTOPaMH;

pewmiaTh 3aJadyd Ha JI0KA3aTEIbCTBO MATEMAaTUYECKUX OTHOLICHWM M HaXOXKICHUE
F€OMETPUYECKUX  BEJIMYMH, IIPUMEHsISI UW3BECTHBIE METOABI IIPU  PELICHHUH
MAaTEeMaTHUYECKHUX 3a/1a4 MTOBBIIIEHHOTO W BBICOKOI'O YPOBHS CIIOKHOCTH;

IIPUMEHATH NIPOCTEUIINE NPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPH PELIEHUHU CTEPEOMETPUYECKUX 3aa4;

U3BIIEKATh, IPEOOPA30BBIBATH M HHTEPIIPETUPOBATH MHPOPMALIUIO O IPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX QUrypax, MpeACTaBIEHHYIO Ha YEPTEKaX U PUCYHKAX;

MIPUMEHSATH [TOJYYEHHBIE 3HAHUS HA IPAKTUKE: CPABHUBATh U AHAJIN3UPOBATH PEaJIbHBIC
CUTyalluM, TNPHUMEHATh W3Y4YCHHBIC IIOHATHS B IIPOLECCE IOUCKA pEelIeHUs
MaTeMaTH4eCKu CHOPMYIUPOBAHHON MPOOJIEMbI, MOAETUPOBATh PEAIbHBIE CUTYAlluU
Ha S3bIKE TE€OMETPUH, HCCIEA0BaTh ITOCTPOEHHBIE MOJEIN C HCIOJIb30BAaHUEM
reOMETPUUECKUX OHATHI U TEOPEM, arrapaTa ajireOpsl, pearh NpakTUYECKUe 3a1auu,
CBSI3aHHBIE C HAXO0XKJACHUEM IT'€OMETPUUECKUX BEJINYNH;

MMETh MPEJCTABICHNS 00 OCHOBHBIX dTanax pa3BUTHs T€OMETPUH KaK COCTaBHOM 4acTH
(yH1aMeHTa pa3BUTHS TEXHOJIOTUI.

K xoniy 11 kiaacca oOydaromuiicss HAyIUTCs:

CBO60)IHO ONCpHUpOBaTh MOHATUAMHU, CBA3aAHHBIMU C I.[I/IJ'II/IHJIPPI‘—ICCKO?I, KOHHYECKOU U
chepuvecKoit TOBEPXHOCTSAMHU, OOBICHSITH CIOCOOBI TTOTYICHHS;

OTIEPHPOBATH TIOHSTHSIMHU, CBSI3aHHBIMH C TEJIaMH BpAICHUS: HWIHHIPOM, KOHYCOM,
cdepoil u mapowm;

pacrmo3HaBaTh Teja BpameHus (IUIHHAP, KOHYC, cdepa u map) U 0OBSICHATh CIIOCOOBI
MIOJTy9YCHUS TEJl BPALICHUS;

KJ1acCU(PUIIMPOBATh B3aUMHOE PACIIOJIOKEHUE CHEPHI U TIIOCKOCTH;

BBIYUCIIATh BEJIMYMHBI AJIEMEHTOB MHOTOTPAaHHUKOB W TeJ BpaileHUs, 00BbEMBI H
TUTOIIA M MTOBEPXHOCTE MHOTOTPAHHHMKOB M TEJ BPAICHHS, T€OMETPHUCCKUX TeIl C
pUMeHEHHEeM (hOPMYIT;

CBOOOJTHO OTICpPUPOBATH MOHSTUSMH, CBSI3AaHHBIMH C KOMOWHAIMSIMUA TEJI BpPAIICHUS H
MHOTOI'PaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIN B c(epy U OMHCAHHBIA OKOJO c(ephl,
cdepa, BiCaHHAsi B MHOTOT'PAaHHUK HUJIH TEJIO BpPAIICHUS;

BBIYUCIIATH COOTHOILCHHSI MEXKY IUIOMIA/IIMU TIOBEPXHOCTEH U 00bEMAMH IMOT0OHBIX
TEJI;

n300pakaTh H3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKHU U3
PHUCYHKOB IPOCTBIX 00BEMHBIX (PUTYp: BUJ] CBEPXY, COOKY, CHH3Y, CTPOUTH CEUCHUS TEI
BpaIllCHUS;

W3BJIEKAaTh, MHTEPIPETUPOBATH U MTPE0OPa30BHIBATH MH(GOPMAIUIO O TPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (QUrypax, MPeACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX;

CBOOOJHO OTEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATH OTEpaIMK HaJl BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKaPTOBOM CHCTEME KOOP/IMHAT;

pemarh TEeOMETPUYECKHE 3a/ladll Ha BBIYHCICHHE YIJIOB MEXAYy NPSIMBIMA H
IJIOCKOCTSIMU, BBIYHCIEHUE PACCTOSHUN OT TOYKH IO IUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHHE BEKTOPHO-KOOPMHATHOTO METO A MPH PEUICHNUH,



cBOOOJTHO OTIEPUPOBATH MOHATUSMU, CBA3aHHBIMU C IBH)KEHHEM B IIPOCTPAHCTBE, 3HATH
CBOIICTBA JIBIKCHUIA,

BBITIOJTHATh M300paXEHUST MHOTOTPAaHHHKOB W TEJ BPAILICHUS NpPU HapalIeTbHOM
[IEpeHoce, LEHTPAIbHON CUMMETPUH, 3€pKaIbHOW CUMMETPHUHM, IIPU IOBOPOTE BOKPYT
HpsIMOi, TpeoOpa3oBaHus 1101001,

CTPOUTH CEYEHHUSI MHOTOI'PAaHHUKOB U TEJI BPALICHUSI: CEUEHUS LIMIIMHAPA (TTapajljIesIbHO
U NEPIEHAUKYISIPHO OCH), CEUEHUS KOHYCa (apauleIbHble OCHOBAHUIO U IPOXOISIIIE
yepe3 BEpUIMHY), CEUEHUsI 11apa;

HCII0JIb30BAaTh METOJbl IMOCTPOCHUS CEUEHUMN: METOJ CIEIO0B, METOJ BHYTPEHHEIO
MIPOEKTUPOBAHMSI, METO/I IEPEHOCA CEKYIIIEH MII0CKOCTH;

NOKa3bIBaTh FTEOMETPHUUECKHUE YTBEPKIACHMUS;

MPUMEHATh TreoMeTpuueckue (akThl JUIsl pelIeHHs CTEepPEeoOMETPUYECKHX 3ajad,
MIPEIOIAraloINX HECKOIBKO 1IaroB PEIIeHUs, €ClIU YCIOBUS MPUMEHEHUs 33/1aHbl B
SIBHOM M HESIBHOU (opMme;

pemarp 3aJa4d Ha JI0Ka3aTeIbCTBO MATEMaTHYECKUX OTHOUICHHH M HaxOXKICHHE
reOMETPUYECKUX BEJINYMH;

MIPUMEHSTH MPOTPaMMHBIE CPE/ICTBA U IEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TIPU
PELICHUH CTEPEOMETPUUYECKIX 3a/1aY;

MPUMEHTh TOJY4YeHHbIE 3HAaHUS Ha I[pPaKTUKE: CpaBHUBATh, AaHAIU3UPOBATh W
OIICHUBATh peajbHbIE CUTYallUH, IPUMEHSATh U3YYEHHbIE MMOHATHS, TEOPEMBI, CBONCTBA
B TIpollecce TMOMCKAa pEIIeHHUs MaTeMaTH4YeCKH CQHOPMYIHUPOBAHHON MPOOIEMBI,
MOJIEIMPOBATh PEAIbHBIE CUTYALIMU Ha SI3bIKE T€OMETPHUM, UCCIEA0BATh OCTPOCHHBIE
MOJIENIU C HCIIOJIb30BAHWEM T€OMETPHUYECKUX MOHITHM M TeopeM, ammapaTa ajireopsl,
peniaTh NpaKTUYECKUE 3a/1a4M, CBA3aHHBIE C HAX0KICHUEM F€OMETPUYECKUX BEJINYUH;
HMMETh MPEJCTAaBICHUS 00 OCHOBHBIX ATalax pa3BUTHsI FTEOMETPUH KaK COCTaBHOW 4acTU
(dbyH1aMeHTa pa3BUTHS TEXHOJIOTUIL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoimnuecTBo
Ne i/ HanmeHnoBanue pa3aejioB ¥ TeM NIPOrpaMMbl JacoB iekTpoHLIe (HpposLIe)
o0pa3oBaTe/bHbIe pecypchl
Bcero
1 BBenenne B cTepeoMeTpuio 23
2 B3aumHOe pacrosioxkeHue MPsMbIX B TIPOCTPAHCTBE 6
3 [TapayienpHOCTD NPSIMBIX U IIJIOCKOCTEW B MPOCTPAHCTBE 8
4 [TepneHIUKYIIPHOCTD MPSIMBIX M INIOCKOCTEH B IPOCTPAHCTBE 25
5 VYribl ¥ paccTosHUS 16
6 MHororpaHHUKU 7
7 BekTopsl B mpocTpaHcTBE 12
8 [ToBTOpEeHME, 0600IIEHNE U CUCTEMATU3AIIHS 3HAHUT 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
11 KUIACC
KoaunuecTBo
Ne i/ HaumeHnoBaHue pa3/ieioB M TeM MPOrPaMMbI 4acoB teKTpoitiLie (LHppoBLIe)
o0pa3oBaTe/bHbIE pecypchl
Bcero
1 AHamuTHYeCcKas reoMeTpHs 15
2 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIS 3HAHUH 15
3 O06bEM MHOTOTpAaHHUKA 17
4 Tena BpameHus 24
5 [Tnomaau moBepXHOCTU U OOBEMBI KPYTIIBIX Tell
6 JIBrxeHust
7 [ToBTOpeHue, 06001IeHNE U cUCTeMaTU3alus 3HAHUI 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoimnuecTBo
Ne Tema ypoka YACOB DJIeKTpOHHbIe HH(poBbIE
n/n o0pa3oBaTe/bHbIe pecypchl
Bcero

1 OcHOBHBIE TIpaBUIIa U300pAKEHHSI HA PUCYHKE TNIOCKOCTH, TApaIIeIbHBIX 1
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[TonsiTHS CTEpEOMETPUH: TOUKA, TIPSAMAsi, MIIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE

2 MpaBHiIa H300paKEHUS Ha PUCYHKE TUIOCKOCTH, MapajlIebHBIX MPSMBIX 1
(O0Tpe3KoB), cepeIMHbI OTpE3Ka

3 [MonsiThs: MepeceKarouecs MIOCKOCTH, TIEpeceKatonIrecs MpsiMasi ¥ TI0CKOCTb; 1
MOJTyITPOCTPAHCTBO

4 [MonsiThs: MepeceKaromuecs MIOCKOCTH, TIEpeceKatonIrecs MpsiMast ¥ TI0CKOCTb; 1
MOJIYIPOCTPAHCTBO

5 MHororpaHH1KH, U300pa)KeHUe MPOCTEUIINX MTPOCTPAHCTBEHHBIX (UTYD, 1
HECYIIECTBYIOIINX 0OBEKTOB

5 MHororpaHH1KH, U300pa)KeHUe MPOCTEUIINX TPOCTPAHCTBEHHBIX QUTYD, 1
HECYLIECTBYIOIIUX 00BEKTOB

7 AKCHOMBI CTEPEOMETPHUH U TIEPBbBIE CIIECACTBHUS U3 HUX 1

8 AKCHOMBI CTEPEOMETPHUH U TIEPBbBIE CIIECACTBHUS U3 HUX 1

9 AKCHOMBI CTepeOMETPHH U TIEpBbIe CleACTBUS U3 HUX. CrOCOOBI 3aJaHus TPAMBIX 1
U TUIOCKOCTeH B pocTpaHcTBe. O003HAUEHUS MPSIMBIX U MJIOCKOCTEH
N3o00paxkenue ceueHnit mupamMubl, Kyda v MPU3MbI, KOTOPbIE MPOXOAAT YePeE3 UX

10 pebpa. M3obpakeHne nepecedeHust MoIy4eHHbIX II0CcKocTel. PackparBanue 1
MIOCTPOEHHBIX CEUEHHH pa3HBIMU LIBETAaMH
N306paxenue ceueHuit mupaMusl, Kyoa U IpU3Mbl, KOTOpPbIE POXOJIAT Yepe3 ux

11 pEbpa. M300parkeHne nepeceueHust MoJIy4eHHbIX IIoCKocTel. PackpaimBanue 1

MMOCTPOCHHBIX CeUYCHUI Ppa3HbIMHU LIBETAMHA




N3o0pakenue ceueHuil mupaMusl, Kyoa U IpU3Mbl, KOTOPbIE IPOXOIST Yepe3 X

12 pEbpa. M306paskeHue nepeceueHus MoIy4YeHHbIX TIocKocTel. PackpamuBanue
MOCTPOCHHBIX CEUYEHUN Pa3HBIMU I[BETAMHU
N3o0parkenne ceueHuil mupamMuIbl, Ky0a v MPU3MBI, KOTOPBIC IPOXOIAT Yepe3 UX

13 pebpa. M3o0pakeHHe niepecedeHHsI MMOTYICHHBIX TUIOCKOCTeH. PackpammBanue
MOCTPOCHHBIX CEUYEHUN Pa3HBIMU I[BETAMU

14 MeTto crieoB AJist MOCTPOCHUSI CEUEHUN

15 Merto crenoB asis mocTpoeHus ceueHnid. CBOMCTBA MepecedeHu i MPsIMbIX U
IUTOCKOCTEMN

16 Merton cienoB A MOCTpOeHUs ceueHnid. CBOMCTBA MepecedeHu il IPSIMBIX U
IUTOCKOCTEMN

17 [TocTpoenune ceuenuii B mupamu/ie, Kyoe mo Tpém Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3aMHCh IIaroB MOCTPOSHUS

18 [TocTpoenune ceuenuii B mupamu/ie, Kyoe rmo Tpém Toukam Ha péopax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aIKCh IIaroB MOCTPOEHUS

19 [TocTpoenue ceuenuii B mupamu/ie, Kyoe mo Tpém Toukam Ha péopax. Co3ganue
BBIHOCHBIX YEPTEKEH U 3aIKCh IIaroB MOCTPOCHUS

20 [TocTpoenue ceuenwuii B nupamue, Kyoe no Tpém toukam Ha pédpax. Coznanue
BBIHOCHBIX YEPTEKEH U 3aIKCh IIaroB MOCTPOCHUS

21 [ToBTOpenue mnanumetpun: Teopema 0 MPONOPIUOHATBHBIX OTpe3kax. [logodue
TPEYTrOJIHbHUKOB

99 [ToBTopenue mnanumetpun: Teopema Menenas. Pacuetsl B ceueHusx Ha
BBIHOCHBIX YepTekax. Mctopust pa3BUTHS TIAHUMETPUH U CTEPEOMETPUU

23 Kontponsnas pabora "Axkcuomsl crepeomerpun. Ceuenus"

24 B3anmMHoe pacnosiokeHue npsiMbIX B TpocTpaHcTBe. CKpelnBaroyecs npsmele.

HpI/IBHaKI/I CKpCUIUBAIOIIUXCA ITPAMBIX. HapanneanLIe HpsAMBIC B ITIPOCTPAHCTBE




Teopema 0 CylIECTBOBAHUM U €IMHCTBEHHOCTHU NIPSMOM NapaJlJIEIbHONW JaHHON

25 IIPSIMOM, IIPOXOJAIIEH Yepe3 TOUKY IIPOCTPAHCTBA U HE JISKAILEeH Ha JaHHOU
npsMoH. JlemMma 0 nepecedeHny napajulesIbHbIX IPSAMBIX IUIOCKOCTBIO

26 [TapamienpsHOCTB TpeX NPAMBIX. TeopeMa 0 TPEX napaylIeIbHBIX IPSIMBIX.
Teopema 0 CKpeNIMBAIOIIMUXCS MPSAMBIX

97 [TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOICTBA MapaljIeIbHOTO
npoexkTupoBanus. M300pakeHue pa3HbIX GUryp B napamienbHON MPOEKIUN

28 LenTpanbHas mpoeKkusa. Yroja ¢ COHANpaBJIE€HHBIMA CTOPOHAMH. YTOJ MEXKY
MIPSIMBIMU

29 3aja4dn Ha JOKa3aTesIbCTBO U UCCIIE0BAHUE, CBA3AHHBIE C PACIIONOKEHUEM
MPSIMBIX B IPOCTPAHCTBE
[ToHsTHA: MapaJUIeNTbHOCTh NPSIMOM U TJIOCKOCTH B MpocTpaHcTBe. [Ipu3Hak

30 MapajuIeIbHOCTH IPSIMON U IIIOCKOCTH. CBOKCTBA MapaIEIbHOCTH IPSIMON U
IIJIOCKOCTH

31 ['eomeTpuueckue 3a1aun Ha BBIYUCIIEHUE U 10KA3aTEIbCTBO, CBSI3AHHBIE C
MapajuIeIbHOCTBIO MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE

32 [TocTpoenue ceueHus, MPOXOASIIET0 Yepe3 JaHHYIO IPSIMYIO Ha 4epTexe U
MapajuIeaIbHOro APYrou npsimoil. Pacuér oTHomEeHUM

33 [TapannenpHas mpoekuus, IPUMEHEHUE AJIsl HOCTPOCHUS CeueHui Kyda u
napauienenumnena. CBolcTBa napasuiesielnuIe1a 1 Ipu3Mbl

34 [TapannenpHble iockocTy. [Ipu3Haku napajiienbHOCTH JBYX IJIOCKOCTEN

35 Teopema 0 napanenbHOCTU U €AUHCTBEHHOCTH IUIOCKOCTH, IPOXOASILIEN Yepe3
TOYKY, HE MPUHAJUICKALYIO TaHHOU INIOCKOCTH U CIEACTBUA U3 HEE

36 CBoiicTBa napajljieNbHbIX INIOCKOCTEN: 0 NapaJIEIbHOCTH NPSIMBIX IIEPECEUCHUS
IIPY IEPECEUEHUN ABYX MAPAJJIENBHBIX MIJIOCKOCTEN TpEThEN
CBoiicTBa mapajieNIbHBIX MJIOCKOCTEN: 00 0Tpe3Kax MapauieIbHbIX MPSIMBIX,

37 3aKJIFOUEHHBIX MEXK]y TapaJlJIeIbHBIMU TUIOCKOCTSMH; O MIEPECEUEHUN TIPSIMOM C

ABYMA ITapaJlJICIIbHBIMHU IIJIOCKOCTAMUA




38 [ToBTopenue: Teopema [udaropa Ha maockoctu 1

39 [ToBTOpEHUE: TPUTOHOMETPHSI MIPSIMOYTOJIBHOTO TPEYT OJIbHUKA 1

40 CpoiicTBa Ky0a U IPSIMOYTOJILHOTO TapaslieyeIuiea 1

41 Borunicnenue 1iauH OTpe3KoB B KyOe U NpSMOYIOJIbHOM MapaJijielieuIese 1

42 [lepneHUKYISIPHOCTD NPAMOMN U INIOCKOCTH. [Ipu3HaK nepneHauKyIspHOCTH 1
MPSIMOH U TUTOCKOCTH

43 [TeprieHAMKYIAPHOCTD MPSIMOM U TIOCKOCTHU. [IprU3HaK neprneHuKyIsspHOCTH 1
MPSIMOH U TUTOCKOCTH

44 Teopema 0 CylecTBOBaHHM U €JMHCTBEHHOCTH MPSIMOH, MTPOXOISIIEH Yepe3 TOUKy 1
MPOCTPAHCTBA U MEPIICHINKYISIPHON K TUIOCKOCTH

45 [InockocTy M NepneHINKYISIpHBIE UM MPSMbIE B MHOTOTPAHHUKAX 1

46 [TmockocTH M MepIeHANKYIISIPHBIE UM MTPSIMbIE B MHOTOTpaHHHUKAX 1

47 [lepnennukynsap u HakinoHHas. [locTpoeHue nepneHIuKymnspa U3 TOYKH Ha 1
MPSIMYIO

48 [lepnennukynsap u HakinoHHas. [locTpoeHue nepneHIuKynsapa U3 TOYKH Ha 1
MPSIMYIO

49 Teopema o TpEX nepreHANKYsApax (MpsMast 1 0OpaTHas ) 1

50 Teopema o TpEXx nepreHANKYsApax (MpsMast 1 0OpaTHas ) 1

51 YT0JI MeXKTy CKPEITUBAIOIIMMHUCS TTPSIMBIMHU 1

52 [Touck neprneHauKyaSPHBIX MPSAMBIX C IIOMOIIBIO MEPIEHIUKYISIPHBIX MIIOCKOCTEH 1

53 OpTOoronanbHO€ MPOEKTUPOBAHUE 1

54 [TocTpoenue ceuenwuii Kyoa, MPU3MBbI, MTPABUILHOM MUPAMU/IBI C TIOMOIIBIO 1
OpPTOrOHAJIBHOM MPOEKINH

55 IToctpoenue ceuenuit Kyda, IpU3MBbl, MPABUIBHOMN MUPAMUIBI C TOMOILBIO 1

OpTOFOH&J’ILHOfI MMpOCKINHU




CummeTpus B IPOCTPAHCTBE OTHOCUTENBHO TUIOCKOCTU. [l1mockocTi cumMmeTpuii B

%6 MHOTOTPaHHUKAX

o7 [Ipu3Hak nepneHuKyIspHOCTH MPSIMON U IJIOCKOCTHU KaK CJIEJICTBUE CUMMETPUU

58 [IpaBuiIbHBIE MHOTOTPAHHUKU. Pac4€T paccTOSHUI OT TOYKH 10 INIOCKOCTH

59 [IpaBuiIbHBIE MHOTOTPAaHHUKU. Pacd€T paccTOSHUN OT TOYKU 10 INIOCKOCTH

60 CriocoObl OITyCTUTh HNEPIEHANKYISPbI: CHMMETPHUS, CABUT TOUKHU O
MapajuIeIbHON PAMOM

61 CaBur no HenapaieabHOU MPSIMON, U3MEHEHUE pacCTOSHUN

62 KonTponsnas pabota "B3anmHoe pacnonoxeHue NpsiMbIX U IJIOCKOCTEN B
MIPOCTpaHCTBE"

63 [ToBTOpEHUE: Yroa MeX 1y NpsIMbIMU Ha MJIOCKOCTH, TPUTOHOMETPUS B
MIPOU3BOJILHOM TPEYTrOJIbHUKE, TEOpEMa KOCUHYCOB

64 IToBTOpEHUE: YrOa MEXKY CKPEIIMBAIOIIMMHUCS NPSIMBIMU B IIPOCTPAHCTBE

65 I'eomMeTprueckre METOIbI BBIYUCICHUS YIila MEK Y IPSIMBIMA B MHOTOTPaHHUKAX

66 JByrpanubiii yroj. CBOMCTBO JUHEUHBIX YIJI0B IBYTPAHHOTO YIJia

67 IlepnenukyisapHsie m10ckocTy. CBOMCTBA B3aUMHO NEPIEHANKYIIIPHBIX
IIJIOCKOCTEMN

68 IIpu3Hak NepneHIuKyIIPHOCTH IJIOCKOCTEN; TEOpeMa O MPSAMON NEPECeUCHU S
JBYX INIOCKOCTEH NEPIEHANKYIIAPHBIX TPEThEH IUNIOCKOCTH

69 [IpsiMoyronbHbIi napasuienenunen; Ky0; n3MepeHusi, CBOICTBa IPSIMOYTOJILHOTO
napajuiejienunena

70 Teopema 0 quaroHanyu NpsSMOYroJBHOTO MAPAJIIENICIUIIEAA U CIEICTBUE U3 HEE

71 CrepeoMeTpruecKre U IPUKIIAIHBIE 33Ja41, CBA3aHHBIE CO B3AUMHBIM
PacCIOJIOKEHUEM MPAMBIX U IUIOCKOCTH

79 [ToBTOpEHUE: CKpemMBaroIUeECs IPAMBIE, TapaJlIeIbHbIE ITIOCKOCTH B

CTAaHAAPTHBIX MHOTOT'PAHHHUKAX




[Tapa napayienbHbIX IJI0CKOCTEN HAa CKPEILIMBAIOIIMXCS IPSAMBIX, PACCTOSTHUE

3 MEXIY CKPEIIUBAIOIIUMUCS IPSIMBIMU B TIPOCTHIX CUTYAITUIX 1
74 PaccrosiHre OT TOUKH 10 TIJIOCKOCTH, PACCTOSIHUE OT MPSIMOM J0 MIIOCKOCTH 1
75 Brranciienue paccTosHHM MEX/y CKPEIIMBAIOIUMHUCS MPSIMBIMHU ¢ TIOMOIIBIO 1
MEPIEHAUKYIISIPHON TIOCKOCTH
76 Tpéxrpannslii yroJ, HepaBeHCTBa AJIsl TpeXTpaHHbIX yriaoB. Teopema [udaropa, 1
TEOPEMBbI KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAHHOI'O yIiia
77 DneMeHTHI c(hepruIecKOi TeOMETPHH: T€0/Ie3NUeCKHe JIMHUMA Ha 3eMIie 1
78 KonTponsnas padorta "Yrisl u paccrossHus" 1
79 Cucremaruzanus 3HaHUN "MHOTOTPAaHHUK H €T0 3JIEMEHTHI " 1
80 [Mupamuna. Buasl nupamun. [lpaBunsHas nupamuaa 1
81 [Ipusma. IIpsamas u HaknoHHas npusmsl. [IpaBuiibHas nmpuzma 1
82 [IpsiMoii mapatenenune], MpsMOYTrOJIbHBIN Mapasuieenumnes, Kyo 1
83 Brimykisie MHOTOTpanHuKH. Teopema Diinepa 1
84 Brinykisie MHOTOrpanHuky. TeopeMa Diinepa. [IpaBunbHbIe U OTYNpaBUIbLHbBIE 1
MHOTOTPaHHUKHU
85 KoutponsHas pabora "MuororpaHHuKT" 1
86 [TonsaTHe BeKTOpa HA MJIOCKOCTH U B MPOCTPAHCTBE 1
87 CymMMa BEKTOPOB 1
88 Pa3nocTh BekTOpOB 1
89 [IpaBuio nmapasienenunena 1
90 YMHOX€eHHE BEKTOpa Ha YUCIIO 1
91 PaznoxeHnue BekTopa 1o 0a3zucy TpéX BEKTOPOB, HE JISKALIUX B OAHOM MIOCKOCTH 1
92 CkansipHO€ MpOU3BENECHUE 1
93 Brruncnenue yria Mexx1y BEKTOpaMu B TIPOCTPAHCTBE 1




94 [IpocTeiimme 3a1aun ¢ BEKTOpaMu 1
95 [IpocTeiimme 3a1aun ¢ BEKTOpaMu 1
96 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
97 [IpocTeiimme 3amaun ¢ BEKTOpaMu 1
98 O06o00meHne u cucTeMaTu3alus 3HaHUK 1
99 O06o00meHne u cucTeMaTru3alus 3HaHAN 1
100 Hrorosas koHTpOJIbHAS paboTa 1
101 Hrorosas koHTpoJbHAs paboTa 1
102 O0o01IeHre U CHCTeMaTH3alns 3HaHUH 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102




11 KJIACC

N KounuyecTBo 3 b
o JIEKTPOHHbIE HH(POBbLIE
Tema ypoxka 4acoB P p
n/n o0pa3oBaTe/ibHbIE PECYPChI
Bcero

1 [ToBTOpenue Temsl "KoopauHaTel BEKTOpa Ha INIOCKOCTH M B IPOCTpaHCTBE" 1

2 [ToBTOpenue Temsl "CransipHOE TPOU3BEICHNE BEKTOPOB" 1

3 [ToBTOpenue Tembl "Boruucienue yria Mexay BEKTOpamMH B IpocTpaHCcTBe" 1

4 [ToBTOpeHue Tembl "YpaBHEHHE TPSIMOI, MPOXOIAIICH Yepe3 1Be TOUKHU" 1

5 VpaBHEHME TIOCKOCTH, HOPMallb, ypaBHEHHE MIOCKOCTH B OTpE3Kax 1

b

6 YpaBHEHHE MIOCKOCTH, HOpMaJlb, YypaBHEHHUE INIOCKOCTH B OTPE3KAX 1

7 BekropHoe mpousBeaeHne 1

8 JIuneiinele HepaBeHCTBA, TUHEHHOE IPOTPAMMHUPOBAHIE 1

&
9 JIuneiinele HepaBeHCTBA, TUHEHHOE IPOTPAMMHUPOBAHIE 1
&

10 AHaTUTHYECKHE METOJIbI pacyéTa yriia MeK1y MPSMBIMA B MHOTOTPaHHUKAX 1

11 AHaTUTHYECKHE METOIbI pacu€Ta yriia MeK1y INIOCKOCTSMHM B MHOTOTpaHHHKaX 1

12 dopmyita pacCTOSHUS OT TOYKH JI0 TUIOCKOCTH B KOOPJAMHATAX 1

13 Haxosxenue paccTosTHUN OT TOYKH JI0 TIJIOCKOCTH B KyOe 1

14 Haxosxienne paccTosSHUN OT TOYKH JI0 TJIOCKOCTH B TIPABMIIBHOM MTUPaAMUJIC 1

15 KontponbHas padoTa "AHaauTHYECKas TeoOMETpHs" 1

16 CeueHurss MHOTOTPAHHUKOB: CTaHAapTHBIE MHOTOTPAHHUKH 1

17 CedeHusi MHOTOI'PAaHHUKOB: METO/T CIEJIOB 1

18 CeyeHrsi MHOTOTPAaHHUKOB: CTaHAAPTHBIC TUIOCKOCTH, TIEPECEUCHHS TPSIMBIX U 1

MJIOCKOCTEN
19 [TapannensHble MpsSMbIE U TUIOCKOCTH: MapaIebHbIE CEUYCHUS 1




20

[TapannenpHble NPAMBIE U INIOCKOCTH: PACYET OTHOLLICHUI

apaJiyieNIbHbIC MPSAMBIE U TUIOCKOCTHU: YTJIbI MEX/1Y CKPEIIMBAIOIIUMHUCS TPSIMBIMU

21 I1 VT. y

29 [lepnienqukynsipHbIE IPSMBIE U TUIOCKOCTHU: CTaHJAPTHBIE TTAPhI
MEePICHIUKYIISIPHBIX TUIOCKOCTEH U MPSAMBIX, CHMMETPUHA MHOTOTPAaHHUKOB

23 [lepnienqukynsipHbIE TIPSMBIE U TUIOCKOCTH: TEOPEMa O TpeX MePHEHIUKYIIIpax

24 [TepnienquKkysipHBIE TIPSAMBIE U TUIOCKOCTH: BBIYUCIICHUSI IJTHH B MHOTOTPAaHHUKAX

Y.

o5 [ToBTOpEeHME: MO MHOTOYTOJIBHUKOB, (DOPMYITBI JIsI TUIOIIAICH,
cooOpakeHus T0100us

26 [ToBTOpEHME: MO MHOTOYTOJIbHIUKOB, (POPMYJIBI JUIS TUIOIIAIEH,
cooOpakeHus TI0100us

97 [ToBTOpEHME: TIIOMIAAN MHOTOYTOJIbHIUKOB, (POPMYJIIBI JUIS TUTOIIIAIEH,
cooOpakeHus TI0100us

28 [Inomany ceyeHnii MHOTOrPaHHUKOB: TUIONIAU TOBEPXHOCTEN, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110100Mst

29 [Inomany ceyeHnii MHOTOrPaHHUKOB: TUIONIAX TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Mst

30 KontponbHas padota "[loBTopeHHE: MHOTOTPaHHUKH, CEUSHUSI MHOTOTPaHHHUKOB"

31 O06bEM Tema. O0BeM TPSIMOYTOJIBHOTO Mapajuieenuneaa

32 3amauu 00 yaBoeHUH Kyba, 0 KBajpaType KyOa; 0 TPUCEKIIUH yIiia

33 CrepeoMeTpHuueckue 3a/1auu, CBI3aHHbIE C 00bEMOM MPSMOYTOIBLHOTO
napasuieNenuneaa

34 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C BRIUUCICHUEM 00bEMA MPAMOYTOJILHOTO
napasuieNenuneaa

35 O0BEM npsAMOi IPU3MBI

36 CrepeoMeTpHuuecKkue 3a/1auu, CBSI3aHHbBIE C BHIYUCICHHEM 00bEMOB MIPSIMOI

IIPpHU3MBbI




37 [Ipuknaaneie 3a7a49u, CBsI3aHHbBIE ¢ 00BEMOM MPSIMOI IPU3MBI 1
38 Berurcnenue 00bEMOB TN ¢ TOMOIMIBIO ONpeIeIEHHOr0 nHTerpana. O0bpém 1
HAaKJIOHHOHM IIPU3MBI
39 Brrancnenue 00bEMOB TN ¢ TOMOIIBIO ONpeeIEHHOro nHTerpana. O0bpém 1
T PAMHIBI
40 ®dopmyna 00bEMa mupamusl. OTHOIIEHHE 00BEMOB MUPAMHUT C OOIIIUM YTIIOM 1
41 ®opmyna 06béMa nupamuabl. OTHOIIEHHE 00BEMOB MUPaMHU/L C OOIIUM YIJIOM 1
42 CrepeomeTpuiecKue 3a/1auu, CBI3aHHbIE ¢ 00bEMaMK HAKJIOHHOW TTPU3MBbI 1
43 CrepeomeTpuiecKue 3a/1auM, CBI3aHHbIE C 00bEMAMU MTUPAMUTBI 1
44 [Tpuknagasie 3agaun mo Teme "OO0BEMBI TeN", CBSI3aHHBIE C 00BEMOM HAKIIOHHOM 1
TIPU3MBI
45 [Tpuknagaeie 3agaun mo Teme "OO0BEMBI TeNn", CBA3aHHBIE C 00BEMOM MUPAMU/IBI 1
46 [Ipumenenne 00bEMOB. Brruncienne pacCTOSTHUS 10 TIIOCKOCTH 1
47 Kontponbras padota "O0bEM MHOTOTpaHHHUKA" 1
48 Hunuaapudeckas TOBEPXHOCTh, 00pa3yronyue MUINHAPUIESCKON MTOBEPXHOCTH 1
49 Hwmuaap. [psmoit kpyroBoit munuuap. [nonans moBepXHOCTH HMIIMHAPA 1
50 Konndeckas moBepXHOCTh, 00pa3yrommue KOHnIecKoi nosepxuoctu. Konyc 1
51 Ceuenune KOHyca MIOCKOCTHIO, MAPAJUIETBLHOM MJIOCKOCTH OCHOBaHUS 1
52 Yceuénnslil konyc. M300pakeHne KOHYCOB U YCEUEHHBIX KOHYCOB 1
53 [Tnomaas O0KOBOM MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH KOHYCA 1
54 [Tnomaas 60KOBOM MOBEPXHOCTHU U MOJTHOM MOBEPXHOCTH KOHYCA 1
55 CrepeoMeTpHryuecKue 3a/1a4i Ha JOKa3aTeIbCTBO U BBIYUCIICHUE, ITOCTPOCHUEM 1
CeUeHUH UINHIpPA, KOHYCa
56 CrepeoMeTpHruecKkre 3a/1aui Ha JOKa3aTeNbCTBO U BEIYHCICHUE, TOCTPOCHHEM 1
CeUeHUH UIMHIpPA, KOHYCa
57 [IpuknagHeie 3aa4u, CBI3aHHbBIE C IIUIHMHIPOM 1




58 IIpuknagseie 3a1a4n, CB3aHHbBIE C UIMHIPOM 1

59 Cdepa u map 1

60 [Tepeceuenue ceprl u mapa ¢ IIOCKOCThI0. Kacanue mapa u cepsl MI0CKOCTHIO. 1
Bun u nzo6pakenue mapa

61 [Tepeceuenue cheprl u mapa ¢ WIOCKoCThi0. Kacanue mapa u cepsl MI0CKOCTHIO. 1
Bun u nzo0paxenue mapa

62 VYpasaenwne chepsl. [Tnomans chepsl u e€ yactei 1

63 Cummertpus cdepsl 1 mapa 1

64 CrepeoMeTpHYecKHe 3aJIa4H Ha JJOKAa3aTeIbCTBO M BRIYHMCIICHUE, CBSI3aHHBIC CO 1
cdepoii U mapoM, IOCTPOSHUEM MX CEUCHUH TUIOCKOCTHIO

65 CrepeoMeTpHUeCKHe 3aJIa9H Ha J0KA3aTebCTBO U BEIYHCIICHUE, CBI3aHHBIC CO 1
cdepoii U ImapoM, IOCTPOSHUEM MX CEUCHUH TUIOCKOCTHIO

66 [Ipuknagaeie 331291, CBSI3aHHBIE CO cPepoii U Iapom 1

67 [ToBTOpEHUE: OKPY)KHOCTH Ha MJIOCKOCTH, BEIYHCICHHS B OKPY)KHOCTH, 1
CTaHJapTHBIC TTOA00US

68 Paznuunble KOMOWHAIIMY TEJ BPAIICHUs] © MHOTOTPAaHHUKOB 1

69 3anauu o Teme "Tena ¥ MOBEpXHOCTH BpaIieHus" 1

70 3anauu o Teme "Tena ¥ MOBEpPXHOCTH BpamieHus" 1

71 KontponbHas padota "Tena 1 mOBEpXHOCTH BpamieHUs" 1

12 O06beM mumuHApa. Teopema 06 00bEME PSIMOTO MUITUHIPA 1

73 Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO OIpeieIéHHOro uHTerpana. O0bpEéM KoHyca 1

74 [Tnomaau 60KOBOM U MOJTHON MOBEPXHOCTH KOHYCa 1

75 CrepeoMeTpHruecKkue 3a/1a4u, CBA3aHHbBIE C BHIYUCIEHHEM 00bEMOB IIUITUHIPA, 1
KOHyca

76 [Mpuknanueie 3aaa4yn mo Teme "OOBEMBI U IIOMAAN TOBEPXHOCTEH Ten" 1




OO0BéM mapa u mapoBoro cexropa. Teopema 06 00bEMe mapa. [Tnomane chepsr.

7 CrepeomeTpHueCcKHe 3a/1auu, CBSI3aHHBIE C BBIYMCICHUEM 00bEMOB 11apa,
LIapPOBOTO CETMEHTA U IIapOBOTO CEKTOPa
[Mpuknaaneie 3agauun o Teme "OO0bEMBI TeN", CBA3aHHBIE C 00BEMOM IIapa u

78 miomaabio cepbl. COOTHOMICHHS MKy TUIOIIAIIMU MTOBEPXHOCTEH M 00bEMaMHu
MOJA0OHBIX TEJ
[TonoGHble Tena B mpocTpaHcTBe. MI3MeHeHne 00bEéMa pu Mo 1001H.

79 CrepeomeTpuiecKue 3a/1auu, CBI3aHHBIEC C BEIYUCIEHHEM 00BEMOB TEIl U
IIJIOIIAJIEH TOBEPXHOCTEN

80 KoHuTpoasHas padora "[Tnomaam moBepXHOCTH U 00BEMBI KPYTIIBIX Te"

81 JIBmwxenus mpoctpanctBa. OtoOpakenus. J[Bmwkenus u paBeHcTBo duryp. O6mme
CBOMCTBA JIBIKCHUM

82 Bubl nBukeHMIN: TapauienbHbII HC?CHOC, [EHTpaTbHAsT CHMMETPHS, 3€pKAbHAS
CUMMETpUS, TOBOPOT BOKPYT MPSAMOit

83 [IpeobOpazoBanus nomoous. [psimas u chepa Ditnepa

84 I'eomeTpuyeckue 3aaun Ha MPUMEHEHHUE JIBUYKCHUS

85 KontponbHas padota "BekTopsl B mpocTpancTse"
O6o06matomee nmoBropeHue 11 MOHATHIA 1 METOIOB Kypca reomerpun 10—11

86 KJIACCOB, cucTemMaTu3anus 3Hanuil: "[lapaiienbHOCTh TPSAMBIX U TJIOCKOCTEN B
npocrpancrae"

87 O6o6maromiee noproperue 11 nonstuii 1 MeTo 0B Kypca reomerpun 10-11
KJIACCOB, cMCTeMaTu3alus 3Hanuii: "Bektopsl B mpocTpancTse"

88 O6o6maromiee noproperue 11 nonstuii 1 MeTo 0B Kypca reomerpun 10-11
KJIACCOB, CMCTeMaTu3alus 3Hanuii: "Bektopsl B mpocTpaHcTse"

89 Ob6o6maromiee nopropenue 11 nmousTuit 1 MeTo 0B Kypca reomerpun 10-11

KJIaCCOB, cucTeMaTHu3aius 3Hanui: "O0beM MHOTOTpaHHUKA"




O6o6maromee moropenue 11 mousTuit 1 MeTo 0B Kypca reomerpun 10-11

90 o | 1
KJIaCCOB, cucTeMaTu3aus 3HaHuil: "O0beM MHOTOrpaHHUKA
O6o6maromee moroperue 11 mousTuii 1 MeToI0B Kypca reomerpun 10-11

91 KJIacCOB, cucTeMaTu3anus 3HaHui: "[1nomany noBepxHOCTH U 00BEMBI KPYIJIBIX 1
Ten"
O6o6maromee moroperne 11 mousTuii 1 MeToI0B Kypca reomerpun 10-11

92 KJIacCcOB, cucTemMaru3anus 3HaHui: "[nomaam moBepXHocTH 1 00BEMBI KPYTITBIX 1
Ten"

93 Hrorosas koHTpOJIbHAS paboTa 1

94 Htorosas koHTpoJbHAs paboTa 1

95 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIHS 3HAHUT 1

9% HcTopust pa3BUTHS CTEpEOMETPHUHN KaK HAYKH B €€ pOJIb B pa3BUTHU COBPEMEHHBIX 1
WH)XCHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUH

97 HcTopust pa3BUTHS CTEPEOMETPUHN KaK HAYKH U €€ pOJib B Pa3BUTUU COBPEMEHHBIX 1
MH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

98 HcTopust pa3BUTHS CTEPEOMETPUHN KaK HAYKH U €€ pOJib B Pa3BUTUU COBPEMEHHBIX 1
MH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

99 Hctopust pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ poJib B pPa3BUTUU COBPEMEHHBIX 1
MH)XEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

100 Hctopust pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ poJib B pPa3BUTUU COBPEMEHHBIX 1
MH)XEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI

101 HcTopust pa3BUTHS CTEPEOMETPUHN KaK HaAyKH U €€ poJib B pa3BUTUU COBPEMEHHBIX 1
MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

102 HcTopust pa3BUTHS CTEPEOMETPUH KaK HAyKH U €€ poJib B pa3BUTUU COBPEMEHHBIX 1
MH)XEHEPHBIX ¥ KOMIIBIOTEPHBIX TEXHOJIOTUI

OBHIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







