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MMOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBisieTcs OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHETrO
oOuiero o0pazoBaHus, Tak Kak 0OECIeYNBAET BO3MOKHOCTh U3yUEHUs TUCLHUIUIMH
€CTECTBEHHO-HAYYHOWHANPABICHHOCTH M NPEIMETOB T'YMaHUTApPHOIO IUKJIA.
[Tockonpky  JOTMYECKOE  MBIIUICHHE,  (QOPMUpPYEMOE€  TpU  HU3YyYEHUU
00y4arImUMHUCs TOHATUHHBIX OCHOB T'€OMETPUH, MPU J0KA3ATEIBCTBE TEOPEM U
IIOCTPOEHUM LIETIOYKU JIOTUYECKUX YTBEPKIACHUM IIPU PELICHUU N€OMETPUYECKHUX
3aJa4, yMEHHUE BBIABUIaTb U ONPOBEpPrarb TIMIIOTE3bl HENOCPEICTBEHHO
VCIIOJB3YIOTCS IIPU PELIEHUHU 3a/1a4 €CTECTBEHHO-HAy4YHOTO LMKJIA, B YaCTHOCTH
busznueckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eoMerpusi» Ha yrirybjaéHHOM
YPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyarommxcs Ipu
W3YYCHUU TE€OMETPHUH, KaK COCTABJISIONICH MpenaMeTHON obnactu «MartemaThka u
uHbpopMaTUKa»  uyepe3  OoOecreueHHue  BO3MOXKHOCTH  NPUOOpETeHHs U
UCIIONIb30BaHusl Oosiee TIyOOKMX TIEOMETPUYECKHX 3HAaHUM U JeHCTBHIA,
CHEU(PUYHBIX TEOMETPUH, U HEOOXOIUMBIX ISl YCHEIIHOTO NPOPECCUOHATBHOIO
0o0pa30BaHMsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMATHUKH.

[TpuoputeTHBIMH 3aJauaMu Kypca T€OMETPUU Ha YIIIyOJIEHHOM YPOBHE,
PaCHIMPSAIONIMMHI U YCUIIMBAIOIIUMH Kypc 0a30BOr0 YPOBHS, SIBJISFOTCS:

paclIMpeHne NPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOU KYyJIBTYPBI U
(opMUPOBAaHKE OCO3HAHUS B3aMMOCBSA3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(GopMUpOBaHNE TMPEACTABICHUS O TMPOCTPAHCTBEHHBIX (QUIYpax Kak o
BOKHEUIIMX MATEeMAaTHYECKUX MOJENSX, MO3BOJISIIOUIMX ONMCBHIBATH M HM3y4daTb
pa3HbIE SBICHUS OKPYKAIOLIEr0 MUPA, 3HAHUE MMOHATUMHOTO amnmapara 1o pasaeiny
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

(¢opMUpOBaHHE  YMEHHUS  BJIAJIETh ~ OCHOBHBIMM  HOHSTHUSAMH O
IPOCTPAHCTBEHHBIX (UTYypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
dbopMyn U yMeHHE UX MPUMEHITb, YMEHHs IOKa3bIBaTh TEOPEMbl U HAXOIUTH
HECTaHJIapTHbBIE CIIOCOOBI pelIeHHs 3a/1a4;

(opMHUpOBaHNE YMEHUS PacllO3HABATh HA YEPTEXKAX, MOACIAX U B pEaIbHOM
MUpE MHOIOTPaHHUKHM M Teja BpallEHUs, KOHCTPYHUPOBATH I'€OMETPUUYECKUE
MOJENH;

dbopMUpOBaHHE NMOHMMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MOCTPOCHUS
MaTEMaTUYECKUX TEOpHuil, (OpMUPOBAHME NOHMMAHHUS POJM AKCUOMATHKU IpU
IIPOBEICHUH PACCYKICHUN;

(opMUpOBaHNME YMEHHMs BIAJAETh METOJAMHU J0Ka3aTebCTB U AJITOPUTMOB
pELICHMs, YMEHHUSI WX NPUMEHSATh, NMPOBOJUTH J0KA3aTEIbHBIE PACCYXKICHHS B
XOJI€ PELICHHs CTEPEOMETPUUECKHX 3a1a4 U 3aJ1a4 C IPAKTUYECKUM COJIEPKAHUEM,
(opMUpOBaHHE TMPEACTABICHUS O HEOOXOIUMOCTH  JOKA3aTeNbCTB  IpHU



000CHOBAaHNY MAaTEeMAaTHYECKUX YTBEPKICHUM M POJTM aKCHOMATHUKH B TIPOBEICHUN
JEAYKTUBHBIX PACCyKICHUM;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYAJIbHBIX UM  TBOPUYECKHX
CIOCOOHOCTEN 00yYarouumxcsi, MO3HABATENIbHOM aKTUBHOCTH, UCCIEI0BATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIUICHUS, MUHTEpECca K U3YUEHUIO TEOMETPHUH;

dbopmupoBanrue (PYHKITMOHATILHOW TPAaMOTHOCTH, PEJICBAHTHON TE€OMETPHH:
YMEHUSI PACIO3HABATh TMPOSBICHUS TE€OMETPUUYECKHX TMOHSATHUH, OOBEKTOB W
3aKOHOMEPHOCTEH B peajbHBbIX XKU3HEHHBIX CUTYyalUsX U MPU U3YUYCHHUH JIPYTUX
y4e€OHBbIX  TMPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEATBHBIX CHUTYAllMil, HCCIEAOBAHUS TOCTPOCHHBIX MOJENEH,
WHTEPIPETALNU NOJYYEHHBIX PE3yJIbTaTOB.

OCHOBHBIMH COJIEP’KAaTEILHBIMH JIMHUSAMHA y49eOHOTO Kypca «['eomeTpusi» B
10-11 xmaccax sBusworcs: «lIpsiMble M IUIOCKOCTU B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema Bpamenus», «BekToppl U KOOpAMHATHI B
IPOCTPAHCTBEY, «J|BMIKEHUS B MPOCTPAHCTBEY.

CdhopmymnupoBanHoe Bo PI'OC COO TtpebGoBaHHE «yMETh OMNEPUPOBATH
MOHATUSIMIWY», PEJICBAHTHBIMU TEOMETPHHM Ha YyriayOJIEHHOM YpOBHE OOydYeHUS B
10—-11 xnaccax, OTHOCUTCSI KO BCEM COJIEpKaTEeIbHBIM JIMHUSAM y4eOHOro Kypca, a
dbopMHpOBaHHE  JIOTMYECKUX YMEHUH  paclpeiensercs He TOJbKO IO
CoJIepKaTeIbHBIM JIMHUSAM, HO U 10 rogaM oOyuenusi. Conep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTartaM ocBoeHUs1 DenepalibHON padoueit
pPOrpamMMbl, pacHpele€HHbIM MO TojJaM OOy4YeHHs, CTPYKTYpPHUPOBAHO TaKUM
00pa3zoM, 4TOObI KO BCEM OCHOBHBIM, MMPUHIMITMAIBLHBIM BOIIPOCaM 00yYarouecs
oOpamaiiich ~ HEOJHOKpPATHO. TO TMO3BOJSET OpPraHuW30BaTh  OBJAJICHUE
T€OMETPUYECKUMHU TIOHSATHSIMU ¥ HABBIKAMH TTOCJIEI0BATEIFHO U TIOCTYIIATEIBHO, C
coOI0ICHNEM MPUHIMIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HAHHS BKIIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPEACTABICHUN 00yUYaroIIMXCs, pACIIUpss U yrayomusis
e€, o0pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycrnoBus g auddepeHnmanu  oOy4eHHS, TOCTPOCHUS
UHIUBUIYAIbHBIX O0pa30BaTENIbHBIX IPOTrpaMM, OOECHEYHUTh YIIIYOJIEHHOE
U3y4YeHUE T€OMETPUH KaK COCTaBIIsAIOIIeH yueOHoro npeamera «MaremMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TNPOJOJKEHUIO M3YyUYEHUS MAaTeMaTHKU C
yaéToM BBIOOpa Oymymiel mpodeccun, obOecreuuBas MPEEMCTBEHHOCTh MEKIY
001muM 1 IpoeccHoHaTBEHBIM 00pa30BaHUEM.

Ha wusyuyenue yueOHoro kypca «['eomerpus» Ha yriayOJIEHHOM YpOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Henenmo), B 11 kimacce — 102
yaca (3 yaca B HEJICJIIO).



COJAEPXKXAHUME OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTUYECKOM IOCTPOCHUHM CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPUHU U CIICICTBUS U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajulesIbHble M CKpelMBarommecss npsMmble. [Ipu3Hakym cxpemmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPSAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapaslIe/IbHbIC
NpsIMbIE B POCTPAHCTBE, NaPAJLIETBHOCTD TPEX MPSIMBIX, MAPAIIIETBHOCTD MPSAMON
U 1iockocT. [lapannenbHoe W IEHTpalbHOE NPOEKTUPOBAHUE, H300paKeHHE
¢uryp. OcHOBHbIE CBOWCTBa MapajlIeIbHOIO MPOEKTUpOoBaHus. I3o00pakeHue
buryp B mapayiesbHON MPOEKIUHU. YTIbl C COHANPABICHHBIMH CTOPOHAMHU, yTOJI
MEXKIy MPAMBIMH B IMIPOCTPAHCTBE. [lapaiienbHOCTh MIIOCKOCTEN: Napalie/ibHbIC
IIJIOCKOCTH, CBOMCTBA IapajijIeIbHbIX IJIOCKOCTEN. [Ipocrenmue
IPOCTPAHCTBEHHbIE (GUTYpPHl Ha IUIOCKOCTU: TETpajdap, NapauleJenumne],
MTOCTPOCHHUE CEYCHHU.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: MEPIIEHIUKYJISIPHBIC MPSMbIE B
MIPOCTPAHCTBE, NPSAMBIE MNapaJUICIbHbIE W TMEPNEHAUKYISPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISIPHOCTA MPSIMOM M IUIOCKOCTH, TEOopemMa O MpsSMOU
NEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronajibHOe IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IIJIOCKOCTH, PACCTOSTHUE
OT  MpsSMOM 110  IJIOCKOCTH,  Mpoekuuss  GUrypel  Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IJIOCKOCTEW: MPHU3HAK  MEPHEHAUKYISIPHOCTH  ABYX
II0CKOCTEN. Teopema o0 TpEX NEPIEHIUKYISAPaAX.

Yriael B IPOCTPAHCTBE: YroJl MEXAY NPSMOW U INIOCKOCTBIO, JBYTPAaHHBIN
yTOJl, JUHEWHBIA YIoJI ABYTPAHHOIO yrila. TpEXrpaHHBIM MU MHOTOI'PDAHHBIE YTIIBI.
CBoiiCTBa IUUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBoOHCTBa IUIOCKUX U
JBYIPAHHBIX YTJOB TPEXTPAHHOTO yria. TeopeMbl KOCMHYCOB M CHHYCOB MJIS
TPEXTPAHHOIO YIia.

MHororpaHHuKHu

Buabsl MHOrorpaHHuKOB, pa3BépTka MHOrorpaHHuka. [Ipusma: n-yrosnpHas
npu3Ma, IpsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBasl U MOJHAsI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, MNpsAMOYTOJbHBIA — MHapaJUleNEeNuIe] MW €ro  CBOMCTBA.
Kparyaiiire mnyTM Ha NOBEPXHOCTM MHOrorpaHHuka. Teopema Oiinepa.
[IpoctpanctBennas teopema I[ludaropa. Ilupamupa: n-yronbpHas mnHupamuja,
npaBWibHas W yceu€HHas nupamuibl. CBoicTBa péOep M OOKOBBIX TpaHei
MPaBWIbHOW mnupamubl. [IpaBUiIbHbIE MHOTOIpDAaHHUKH: IpPaBHIIbHAS IpU3Ma U



IIpaBWIbHAs IHPAaMHUIA, NPABUIbHAA TPEYroJibHAs IHpPAaMHAA W NPaBUJIBHBIN
TeTpasap, KyO. IlpencraBieHne o NpPaBUILHBIXMHOTOTPAHHUKAX: OKTadJp,
JNOJEKadAp U UKOCadIP.

Bbruncnenue 31€MEHTOB MHOTOIPDAHHUKOB: pEéOpa, [uaroHalu, YIJIbL.
[Tnomanpe OOKOBOM MOBEPXHOCTH M IOJIHOM TOBEPXHOCTH MPSIMOW MPU3MBIL,
IUIOIA/b OCHOBaHUM, TeopeMa O OOKOBOH IOBEPXHOCTH MPSIMOM MPHU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH MPABWIBHON MUPAMMIBL,
TeopeMa O IUIOAAN YCEYEHHOW MUPAMUIBI.

CuMmmMmeTpuss B HPOCTPAHCTBE. OJEMEHTBI CHUMMETPHM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMeETpUs B IPAaBWIBHOM MHOTIOIPDAHHMKE: CHMMETpUS
napajuleJIenunesa, CUMMETPHUS IPABWIBHBIX NPU3M, CHUMMETPHs IPABHIBHOU
IIAPAMHUIBL.

BeKTOopbI H KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOPHl KOJUIMHEAPHbIE, COHANPABJIEHHBIE U IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€HCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIbKHX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
qucyo. CBOMCTBA CIIOKEHMsI BEKTOPOB. CBOMCTBA YMHOKEHHs BEKTOPA HA YHUCIIO.
[lonsiTEe KOMILTaHApHBIE BEKTOPHI. IIpU3HAaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBwiio mapamnenenunena. Teopema O pasjgoKEHUHM BEKTOpAa MO TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHasgs  cuctema  KOOpAMHAT B
npoctpancTBe. KoopauHatel BekTopa. CBsi3b MEXIy KOOPAMHATAMHM BEKTOpA H
KOOpJIMHAaTaMH TOYEK. YTOJN Mexay BekTopaMu. CKalasipHOE IPOU3BEICHUE

BEKTOPOB.
11 KIIACC

Tesia BpaleHnus

[MoHATHS: IWIMHAPUYECKAs MOBEPXHOCTh, KOHHYECKAsi TOBEPXHOCTH,
chepudeckas TOBEPXHOCTh, OOpasyromue moBepxHocTed. Tenma BpalieHHUS:
IIUIMHAP, KOHYC, YCEUYEHHBIH KOHYC, cdepa, mmap. B3aumHoe pacnosioxeHue
chepbl M MJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue ten
BpallleHUs Ha IUIOCKOcTH. Pa3BépTka munmuHapa u koHyca. Cummetpust chepsl u
mrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00bEMOB Ten. Teopema 00 o00bEMe
OpSAMOYTOJIBHOTO Mapajenenunena u cueactsus u3 He€. OO0bEM mpsmMoil u
HAKJIOHHOW NPU3MBbI, IWJIMHIPA, TUpaMuabl 1 KoHyca. O0bEM I1apa M 1mapoBOro
CerMeHTa.

KomOuHamu Tenm BpalieHuss U MHOTOTpaHHHKOB. [Ipu3Mma, BIucaHHas B
IUIMHAP, ONHCaHHas OKoJo IuHApa. llepeceuenwe cdepbl u mapa ¢
wiockocthio. Kacanme mapa u cdepbl miockocteio. TloHsTHE MHOrOrpaHHHKA,



OMHMCAaHHOTO OKOJO c¢epbl, cdepbl, BIMCAHHON B MHOTOIPAHHUK WM TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH NUIMHAPA, KOHyCa, TUIOmanas chepsl U €€ JacTew.
[Tonobue B mpoctpaHcTBe. OTHOIIEHHE OOBEMOB, ILIONMIAACH IMOBEPXHOCTEH
nonoOHeIx ¢uryp. I[lpeoOpazoBanue mnomobusi, romoreTus. Pemienue 3amay Ha
IJIOCKOCTH € UCTIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJI BPALICHUS: CEYEHUS IMIMHAPA
(mapamienbHO YW TNEPHEHAMKYJISIPHO OCH), CEYEHHUs KOHyca (mapalielibHble
OCHOBAHMIO M MPOXOJSIINE Yepe3 BEpUIMHY), CEUECHHUS 1Iapa, METOJIbI MOCTPOCHUS
CEUYEHHU: METOJI CJIEIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHUSA, METOJ MEPEHOCA
CEKYIIEH TNIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuy HaJx BeKTopamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOrO yMHOXeHUA. lIpsMoyronbHas
CHCTEMA KOOPAWHAT B IIpocTpaHcTBe. KoopauHatel BekTopa. PasznoxxeHue BekTopa
no ©Oazucy. KoopaMHATHO-BEKTOPHBIA METOJ MpPH PELUICHUH TeOMETPUUYECKUX
3a7ad4.

JABuKeHNsI B IPOCTPAHCTBE

JBrxenuss nmpoctpaHcTBa. OToOpakenus. [[BukeHUs U paBeHCTBO (UTYP.
OOmme cBoiiCcTBa NBWXCHHM. BuIbl JIBWKEHWN: TapalyIeNbHBIA TEPEHOC,
LCHTpaJIbHAsT CUMMETPHS, 3€pPKAJIIbHASA CHUMMETPHS, MOBOPOT BOKPYT IPSMOM.
[IpeobpazoBanus noxobus. [Ipsamas u chepa Ditnepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

1) rpaxxaanckoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJI€HAa  POCCHUICKOrO  OOIIecTBa,  MpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHIA,
NpoIeAyp TPaKIAHCKOro 0OIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHE
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSIMHA 1 Ha3HAYCHUEM;

2) naTpuoTHYeCKOE BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAXTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPOIIOMY M HACTOSILIEMY POCCHUHCKOW MAaTEMAaTHUKH, HEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
WCIIOJIP30BAHUE OTUX JIOCTIDKCHHM B JAPYIMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3THYECKOTO IMMOBEACHUS, CBSI3aHHOTO C MPAKTHYECKUM
OPUMEHEHUEM JIOCTMKEHUHM HAyKM M JEATEIbHOCTbIO YYEHOrO, OCO3HAHUE
JMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYMBOTO Oy TyIIEro;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHN, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMuyHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

c(hOPMUPOBAHHOCTh YMEHUS TMPUMEHATH MaTeMaTHYEeCKHUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTaHUE, COATAaHCHUPOBAHHBIA PEKUM 3aHATUNA U
OTJIbIXa, PeryisipHasl pu3ndecKasi akTUBHOCTh), (PU3MUECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpyoBOE BOCTIMUTAHME:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIO0Us, HHTEpeC K
paznuuHbiM  chepaM  MpoecCHOHANBHON  JNEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEPINATh OCO3HAHHBIA BBIOOD
Oynymei mnpodeccur U pealn30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U



CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEM KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPaABICHHOCTH;

7) 3K0JIOrH4ecKoe BOCIIMTAHHE:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJIbTYpbhl, TOHUMAHUE BIMSIHUS
COIMAIbHO-?)KOHOMHUYECKUX MPOIIECCOB Ha COCTOSIHME MPUPOAHOW M COIMATbHON
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OpUEHTAITUS
HA TIPUMCHEHHE MATeMAaTHYEeCKUX 3HAHWM I pemieHus 3amad B 00JacTu
OKpY>Kalollle cpefpl, MIAHUPOBAHUE IOCTYNKOB M OLEHKHM HUX BO3MOMXHBIX
MOCJIEICTBUM ISl OKPYKaIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKU U  OOIIECTBEHHOM  MPAKTUKH, MOHUMAHHE
MaTEeMaTU4YeCKOM HayKd Kak cdepbl UYeJOBEYECKOM IesTENbHOCTU, STaloB €€
pPa3BUTUS W 3HAYMMOCTH JJIS pa3BUTUS UMBWIM3AIMH, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MHDa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEIOBATENIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIHO U B TPYMIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

Bba3oBble JJjornueckue a1eicTBHA:

BBISIBJISAITH M XapPaKTEPU30BaTh CYIIECTBCHHBIE MPU3HAKH MATEMATHYECKUX
0OBEKTOB, TIOHSATUH, OTHOIICHWNA MEXAY TNOHITHSAMH, (PopMyIHpoBaTh
OTIPE/ICJICHUS TTOHATUM, YCTaHABIMBATh CYIICCTBEHHBIN MPU3HAK KiIacCU(UKAILINH,
OCHOBaHMSI /11 000OIIIEHHS U CPAaBHEHUS, KPUTEPUHU MMPOBOJUMOI'0 aHAIN3A;

BOCIIPpUHUMATh,  (OopMymupoBaTh ©  TPEOOpPA3OBBIBATH  CYKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U ITPOTUBOPECUHS
B (hakTax, JaHHBIX, HAOJIOACHUSAX U YTBEPKICHHUSIX, Mpeajiaratb KpUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEUHIA;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUECHUN, YMO3AKJIOUYECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO JOKA3aTEILCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbI€ ¥ OT IPOTUBHOTO), BBICTPAUBATh apTryMEHTAIINIO, IPUBOIUTH TIPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC CYKICHHUS U BHIBOJIBI;

BbIOUpaTh crmoco0 pemieHusi ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  PEIICHHWsA, BBHIOMpATh HauOoJiee TMOAXOASAIMMA ¢ yIETOM
CaMOCTOSTEJILHO BBIJICJIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciienoBarejbLCcKue JeCTBUA:



UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHe,  MpolieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TUIOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, HCCIIEeIOBaHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBJICHUSIMH, MPOLIECCAMU;

CaMOCTOATENBHO (hOpMyTUpOBaTh 0OOOLIEHUS W BBIBOJABI MO pe3yibTaTaM
NpOBEAEHHOTO  HAOMIOACHMSA, HUCCIEAOBAaHMS, OICHHUBAaTh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpOLlecca, a TaKkKe BBIABUTATH
IPEJINOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATH I€UIUTH MHGOPMAIMY, TaHHBIX, HEOOXOIUMBIX IJIsi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBAaTh U HWHTEPIPETHPOBATH HH(GOPMAIMIO PA3IUYHBIX BHIOB U
¢dbopm npencraBieHus;

CTPYKTYpUPOBaTh MH(POPMALNIO, NPEACTABIATh €€ B Pa3IUYHBIX (opmax,
WLTIOCTPUPOBATH TpaduiecK;

OLICHUBATH HaIEKHOCTD uHpOopMaIuu o CaMOCTOSITENTEHO
c(OpMYIHPOBAHHBIM KPUTEPHUSIM.

KoMMyHMKAaTHBHbIE YHUBeEpPCAJIbHbIE YueOHbIEe 1eiiCcTBUSA

Oo0menue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJACHHUS B COOTBETCTBHUHM C YCIOBUSIMH U
HeaIMu  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpaXkaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX U IMHMCBMCHHBIX TCKCTAaX, AaBAaTb MNOACHECHHUA I10 XOI[y peIHeHI/IH 3aJgayu,
KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXKJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAae€MOM TEMBI,
npoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOMCK
pEIICHUs, COIMOCTaBIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTUX YYaCTHHUKOB
nuasnora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO IMO3UIIUNA, B KOPPEKTHOU (opme
dbopMyIpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MIPE/ICTABIIATh PE3yJbTAThl PEIICHHS 3a/1aud, SKCIIEPUMEHTA, MCCIICIOBAHUS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (OpMaT BBICTYIUICHHS C Y4ETOM 3aaad
MIPE3EHTAIlMNA U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBHUS
Camoopranusanus:



COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATH
U KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM UH(OpMAIIUH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJIEKT:

BJIQJIeTh HaBBIKAMH  [O3HABATENBHONW  peduiekcuu  Kak  OCO3HAHHUSA
COBEPIIIAEMBIX JCHUCTBUN W MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIIAJICTh
croco0aMy CaMOTIPOBEPKH, CaMOKOHTPOJSL TIpollecca M pe3yibTaTa pelieHUs
MaTeMaTHYeCKOH 3a1a4u;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPH PEIICHUH 3a/1a4H,
BHOCHUTH KOPPEKTHBBI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAHHBIX,
HAWJICHHBIX OIMUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LN U YCIOBUAM, OOBSICHATH TPUIHHBI
JOCTHKCHUSI WIIM HEJOCTHKCHHSI Pe3yIbTaTOB JESATEIBHOCTH, HAXOIUTh OIINOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eTEJIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThl TpU pemeHnr Y4YeOHBIX 3a7a4, MPUHUMATh Iedh COBMECTHOM
JeSITEIIbHOCTH, TUTAHUPOBATh OPTraHU3aIlMI0 COBMECTHOW pabOTHI, pacHpenesiTh
BUIBI PpaboOT, OOTOBApHUBATHCS, OOCYXAATh NPOIECC W Pe3yIbTaT padoTHI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYNMNOBBIX (Gopmax paboThl (00CyxkaeHUs, OOMEH MHEHHUIA,
«MO3TOBBIE IITYpMBI» H WHBIC), BBHINOTHATH CBOIO YacTh pabOThl U
KOOpPIMHHUPOBATh CBOM JEHCTBUS C JAPYTUMH YJICHAMH KOMAaHIbI, OIICHUBATH
Ka4yeCTBO CBOETO BKJIaJla B OOIIMH MPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMU B3aUMOJICHCTBUSI.

IMPEAMETHBIE PE3YJIBTATDBI

K konmy 10 kinaccaoOyuaromuiicss HayquTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMM MOHSATHSMH CTEPEOMETPUM IIPH
pEeLIeHUH 3aa4 U IPOBEICHUN MAaTEMAaTUYECKUX PACCYKACHUM;

e IPUMEHATH AKCHOMBI CTEPEOMETPUU W CIEACTBUS U3 HUX IIPU PELICHUU
FCOMETPUYECKUX 3a]1a4;

e KJACCU(pUIUPOBATh B3aUMHOE PACIIOJIOKEHHE NPSMBIX B IPOCTPAHCTBE,
IUIOCKOCTEN B IPOCTPAHCTBE, NMPSMBIX U IIJIOCKOCTEW B IIPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH NOHATHUAMM, CBSI3AHHBIMHM C yIjamMu B
IIPOCTPAHCTBE: MEXAY NPSMBIMM B IPOCTPAHCTBE, MEXAY MNPIMOU U
IIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH OHATUSAMH, CBA3AHHBIMU C MHOTOTPaHHUKaMU;



e CBOOOAHO pacrmo3HaBaThb OCHOBHBIC BHIbl MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMua, NPSMOYTOIBHBIN Mapaiesenunes, Kyo);

e KJIaCCH(PUIIUPOBATH  MHOTOTPAHHUKH, BbIOMpas  OCHOBAHHUS NS
KJ1accuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHATUSIMU, CBSI3AHHBIMU C  CE€YEHUEM
MHOTOI'PAaHHHUKOB IJIOCKOCTBIO;

e BBINOJIHSITH napasiesibHOE, LEHTPAIbHOE U OpPTOTOHAJILHOE
MPOEKTUPOBaHKUE (DUTYp HA TUIOCKOCTH, BBINOIHATH MU300pakeHUs: QuUryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJAMH, BBINOIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (hHTYp:
BUJI CBEPXY, COOKY, CHUBY;

e BBIYUCIATH  IUIOIIAAM  TMOBEPXHOCTEH  MHOTOIPAHHUKOB  (IIpU3Ma,
nupamuza), FeOMETPUYECKUX TeJ ¢ TPUMEHEHUuEM (hopMyJ;

e CBOOOIHO OMEPUPOBATH MOHATHUSIMHU: CUMMETPHUS B MPOCTPAHCTBE, LICHTD,
OChb U IUIOCKOCTb CHUMMETPHUHM, LEHTP, OCh M IUIOCKOCTb CUMMETPUU
burypsr;

e CBOOOJHO ONEPUPOBATH TMOHATUSIMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B MIPOCTPAHCTBE;

e BBINOJIHATHACHCTBUSHAIBEKTOPAMU;

e pemiaTh 3aJauyd Ha JOKA3aTeJIbCTBO MAaTEMaTUYECKUX OTHOLICHUWA U
HAXOXKJEHUE T'E€OMETPUYECKUX BEJIMYWH, MPUMEHSS HM3BECTHBIE METOJbI
IpY PEIICHUH MAaTEeMAaTHYEeCKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0’KHOCTH;

e IMPUMEHATH MPOCTEUIINE NPOTrpaMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUYECKHX 3a/1a4;

e U3BJEKaTh, MNPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeJCTaBICHHYI0 Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TMOJYyYCHHBbIE 3HAHUA Ha TNPaKTHKE: CpaBHUBATh U
aHAJM3UPOBATh PEalbHbIE CUTyallUHd, MPUMEHSATh U3YYEHHBIE MOHATHS B
mpoliecce IMOMCKAa  pEelIeHUsT MaTeMaTU4ecKu  CPOpMYyIHPOBAHHON
npoOiemMbl, MOJEIUPOBATh peajbHble CHUTyallud Ha SI3bIKE T'€OMETPHH,
MCCJIENOBATh MTOCTPOEHHBIE MOJEIHN C MCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUIA M TEOpeM, ammapara anreOpbl, pellaTth NMpPaKTUYECKUE 3a/1ayi,
CBSI3aHHBIE C HAXOXK/IEHUEM I'€OMETPUYECKUX BEJIMYUH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJOTUH.

K konmy 11 kinaccaoOyuaromuiicss HayquTCs:



CBOOOZHO OINEpPUPOBATh TMOHATUSMHU, CBSI3aHHBIMH C IHJIMHAPUYECKOM,
KOHHUYECKOW U CcepuuecKoll TMOBEPXHOCTSIMHU, OOBICHITH CIIOCOOBI
HOJTyYEHUS;

OIEpUPOBAThH MOHATUSAMH, CBSI3aHHBIMU C TEIAMM BpAILEHUS: [WINHAPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tejla BpalleHus (UMIUHAP, KOHYyC, cdepa u map) u
OOBSACHATH CIIOCOOBI MOTYYESHUS T BPALLCHUS;

KJIaCCU(PUIIMPOBATH B3aHMHOE PACIOJIOKEHUE CPEPHI U MIIOCKOCTH;
BBIUUCIIATh BEJIWYUHBI IJIEMEHTOB MHOTOTPAaHHMKOB M TE€J BpALICHUS,
00BEMBI M IUIOIIAJN MOBEPXHOCTEW MHOIOIPAHHUKOB M TEJI BpALICHUS,
TreOMETPHUECKUX TeJl C MPUMEHEHHEM (PopmyT,;

CBOOOJHO OMEpPUPOBATH MOHATUAMHM, CBSI3aHHBIMU C KOMOWHALMAMU TENl
BpallleHUsT U MHOTIOIPAaHHUKOB: MHOTOTPaHHMK, BIMCAHHBIA B cdepy U
OMMCAaHHBIN OK0JIO cdepsl, chepa, BIUCaHHAS B MHOTOTPAHHUK WM TEJIO
BpalllCHUS;

BBIUUCIISTH COOTHOLICHHUS MEXKY TUIOMIAIIMUA MIOBEPXHOCTEH U 00BEMaMu
ITOJTOOHBIX TEI;

n3o0paxkaTb u3ydaeMble (UTYpPBI, BBIOJHATH (BBIHOCHBIE) IIIOCKHE
YEepTEKH U3 PUCYHKOB MPOCTBIX OOBEMHBIX (PUryp: BHI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHHUS TEJ BPAIICHHUS,

U3BJIEKAaTh, WHTEPIPETHPOBATh M NpeoOpa3oBbIBaTh HHPOpPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, TMpEeACTaBICHHYIO Ha
YepTekKax U pUCYHKaAX;

CBOOOJHO ONEPUPOBATH OHATHEM BEKTOP B IPOCTPAHCTBE;
BBIMOJIHATHONIEPAIIMMHAIBEKTOPAMU;

3aJ1aBaTh INIOCKOCTh YPaBHEHHUEM B J€KapTOBOIl cUcTeMe KOOPAHHAT;
pelaTh TeOMETPUYECKUE 331Ul HA BBIUHUCIIECHUE YIJI0B MEXAY MPSMbIMU
U IUIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSHUN OT TOYKU 1O IUIOCKOCTH, B
IIEJIOM, Ha TPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METOA MPHU PEIICHNUH;
CBOOOMHO OMEPUPOBATh MOHITUSAMH, CBSI3AHHBIMH C JBHKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHHUI;

BBIMOJHATh M300pak€HHUsS MHOTOIPAHHUKOB M TEJl BpallleHUus IpH
NapajuleIbHOM — IEPEHOCE, LEHTPaJbHOW CUMMETPUH, 3€pKAIbHOU
CUMMETPUH, IIPY TOBOPOTE BOKPYT MPSAMOIL, peoOdpa3oBaHus MOA00MS;
CTPOUTH CEUYEHHsI MHOTOIPAaHHUKOB U TEJ BpAIllEHUS: CEYCHHS IMIMHIPA
(mapanenbHO U NEPIEHANKYIISIPHO OCH), CEYeHMs KOHYca (IapajulebHble
OCHOBAaHUIO U IPOXOSIINE Yepe3 BEPIINHY ), CEUCHHUS 11apa;
UCIIOJIB30BaTh METO/bl IOCTPOCHUS CEUEHUH: METOJ CJIEAO0B, METOJ]
BHYTPEHHETO MPOEKTUPOBAHHUS, METO]] IIEPEHOCA CEKYIIEH MI0CKOCTH;



JTIOKa3bIBATBI€OMETPUUECKUEYTBEPIKACHUS;

OPUMEHATh T€OMETPUYECKHE (aKThl IJIS PELICHUS CTEPEOMETPUUYECKUX
3a/lay, MPEANOJaralolIMX HECKOJbKO IIaroB pEUIEHUs, €CIU YCJIOBHS
PUMEHEHUS 3a/1aHbl B IBHOW U HESIBHOU (hopME;

pelmarps 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0KJIEHUE T€OMETPUUECKUX BEIIHYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CHUCTEMBI [IPY PEUIEHNUN CTEPEOMETPUYECKUX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE  3HAHWA HAa  NPAKTUKE:  CpPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTYAllUH, IPUMEHATh U3YUYEHHbIC
NOHATHUS, TEOPEMBI, CBOHCTBA B IpOLIECCE IOMCKA  PEUICHUS
MaTeMaTH4ecKu  CPOpMYIMPOBAHHOM  MPOOJIEMBI,  MOAEIUPOBATH
pealbHbIE CUTYallMM HA $3bIKE T€OMETPUHU, HCCIENO0BATh IMOCTPOECHHBIE
MOJENN C HCIOJb30BAHUEM TIE€OMETPUUYECKUX TOHATUA U TEOPEM,
anmapata anreOppl, pemaTh MNPAKTUYECKUE 3a7aud, CBS3aHHBIE C
HAXO0KJIEHUEM F€OMETPUUYECKUX BEIUYMH;

UMETh TPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (hyHAaMEHTa pa3BUTHUS TEXHOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
N Hanvenosanuepas1e;ios u KounyecTBouacoB JJIeKTPOHHBbIE
n/m | TeMNpOrpamMMbl Bcero Konrpoabubiepadorsl  IIpakTuyecknepadorsl (1ppopeic)
o0pa3oBaTebHbIepecypChl
1 BBenenue B crepeoMeTpuio 23 1
) B3auMHoe pacnonoxeHnue 6 1
NPSMBIX B IPOCTPAHCTBE
3 HapannenLvHOCTL MIPSIMBIX U g
IJIOCKOCTEN B MPOCTPAHCTBE
4 HepneHnmiynﬂpHocn) MPSIMBIX U )5
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBI ¥ pacCcTOSHUS 16 1
MHOrorpaHHuKu 7 1
BekTopsl B IpOCTpaHCTBE 12
2 [ToBTOpEHME, O606H16HI:I€ u 5 )
cucTeMaTU3alus 3HaHUH
OBILIEE KOJIMYECTBO YACOB I10 102 6 0
I[MTPOI'PAMME




11 KJIACC

N Hanvenosanuepas1e;ios u KouaunvecTBouyacon JJIeKTPOHHBbIE
n/n TEMIPOrpaMMmbl Bcero Kourpoabubsiepadorsl  IIpakTuuecknepadoThbl (unpossie)
o0pa3oBaTeJbHbIEpeCyPChI
1 AHaJIUTUYECKASTEOMETPUS 15 1
) [ToBTOpeHwE, 0606H.ICHI:I€ u 15 |
CUCTEeMAaTH3aIHsI 3HAHHA
3 OO6BEMMHOTOTPaHHHKA 17 1
4 TenaBpaienus 24 1
5 [Imomaam moBepXHOCTU U 9 1
00BEMBI KPYTJIBIX Tel
6 JBrxeHus 5 1
. [ToBTOpeHwmE, 0606H.ICHI:I€ u 17 )
CUCTEeMAaTH3aIHsI 3HAHHA
OBUIEE KOJIMYECTBO YACOB I10 102 g 0
I[MTPOI'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

~

Temaypoxka

KoauuecTBouacoB

Be
ero

KoHTpoabHbI
epadoThI

IIpakTH4eckn
epadoThI

Haraun3y
YyeHHu s

JJ1eKTPOHHBbIENU(PPOBHICOOPA30B
aTejibHbIEepecypChl

OcHOBHBIE TIpaBUIIa U300paKEHHS
Ha PUCYHKE IUIOCKOCTH,
napajuIeNbHBIX MPSMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

[TonsTHA cTEpEOMETPUH: TOUKA,
npsiMasi, JI0CKOCTh, IPOCTPAHCTBO.
OcHOBHBIE TIpaBUIIa U300PaKEHHS
Ha PUCYHKE INIOCKOCTH,
napauIeTbHBIX IPSIMBIX (OTPE3KOB),
CepeIMHbI OTPE3KA

[HonsTus: nepecekaromuecs
IIJIOCKOCTH, IEpeCeKarouecs
psiMasi ¥ IMIIOCKOCTb;
MOJTYTIPOCTPAHCTBO

[TonsaTus: nepecexaronecs
MJIOCKOCTH, MepeceKaronmecs
npsiMasi ¥ MII0CKOCTh;
MOJIYITPOCTPAHCTBO

MHoOTOrpaHHUKH, U300paKEHUE
HPOCTEHIITNX MMPOCTPAHCTBEHHBIX
¢Guryp, HeCymecTBYIOMUX 0OBEKTOB




MHororpaHHHUKH, H300pakeHHe
MPOCTEUIINX MPOCTPAHCTBEHHBIX
buryp, HECYIIECTBYIOIMNUX 0OBEKTOB

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE
cienctBus u3 HuX. CrocoOsl
3aJJaHuUs IPSAMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE.
O0603HaYEHUATIPSMBIX U THTIOCKOCTEH

10

N300pakeHne CeUeHni MUPaMU/IbI,
Ky0a U mpU3Mbl, KOTOpPBIE TPOXOJIAT
yepe3 ux péopa.
N3o6paxeHnenepeceyeHusnonydeH
HBIXTIJIOCKOCTEH.
PackpammBaHuEnoCcTpOEHHBIXCEUEH
WHAPa3HBIMULIBETAMU

11

N300pakeHne CeUeHn MUPaMU/IbI,
Ky0a U mpU3Mbl, KOTOPBIE TPOXOJIAT
yepes ux péopa.
N3o00pakeHnenepeceueHUSIIONyIeH
HBIXIIJIOCKOCTEH.
PackpammmBaHrenocTpOeHHBIXCEUEH
UHpa3HBIMULIBETAMU

12

N300paxkenne ceueHnit mupaMupl,
KyOa ¥ MPU3MBbI, KOTOPbIE IPOXOAAT
yepes ux péopa.




N3o0pakeHnenepeceueHUSIIONyIeH
HBIXIIJIOCKOCTEH.
PackpammBaHuenoCcTpOeHHBIXCEUEH
MHAPa3HBIMULIBETAMH

13

N3obpakenne ceueHuit mupamMmusl,
KyOa ¥ MpU3MBbI, KOTOPbIE IPOXOAAT
yepe3 ux péopa.
N300pakeHnenepece4eHus noay4eH
HBIXIUIOCKOCTEM.
PackpammBaHuenocTpOeHHBIXCEUEH
UHpa3HBIMULIBETAMU

14

Merton creoB st TOCTPOSHUS
CeueHnu

15

Meropn cienoB A MOCTPOEHUS
cedeHuii. CBOMCTBA nepecedyeHnit
IPSIMBIX U IJIOCKOCTEMN

16

Merton cienoB Ui HOCTPOSHHUS
cedeHuii. CBOMCTBA nepecedyeHnit
IPSIMBIX U IIJIOCKOCTEHN

17

ITocTpoeHune ceueHnii B nupamuie,
KyOe 1o TpéM Toukam Ha péOopax.
CoztaHue BBIHOCHBIX UepTekel U
3aIMCh IIATr0B MOCTPOCHUS

18

ITocTpoeHue ceueHuii B mupamuie,
KyOe 1o TpéM Toukam Ha péOopax.
Co31aH1€e BEIHOCHBIX YepTEkKEH U
3auCh IIaroB MOCTPOCHUS

19

ITocTpoeHue ceueHnii B mupamuie,
KyOe 1o TpéM Toukam Ha péOopax.




CoztaHue BBIHOCHBIX UepTekeN U
3aIKCh IIaroB MOCTPOCHHUS

20

[TocTpoenue ceueHuii B nupamuae,
KyOe 1o TpéM ToukaM Ha pEbpax.
CoztaHue BBIHOCHBIX UepTekel U
3aIUCh IIaroB MMOCTPOCHUS

21

[ToBTOpEHKE TITAHUMETPUH:
Teopema 0 mpONOPLHOHAIBHBIX
orpeskax. [TomoOnerpeyronbHUKOB

22

[ToBTOpEHKE TITAHUMETPUH:
Teopema Menenas. Pacuersl B
CEUEHHUAX Ha BHIHOCHBIX YepTEKaXx.
Hcropuspa3BUTUAIUIAHUMETPUN U
CTEpPEOMETPUU

23

KoHnTtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOE pacnosioKeHUe IpsIMBIX B
npoctpancTBe. CKpernuBaronmecs
npsimbie. [Ipusnaku
CKPEIIUBAIOIINUXCS TPSIMbIX.
[TapannenbHbIETIPSAMBIE B
IIPOCTPAHCTBE

25

Teopema o CylleCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOU
napasuleibHON JaHHOM MPSMOM,
MIPOXOJIAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeXKaIllel Ha
JlaHHOM npsimoit. Jlemma o
nepeceueHNUnapalIeIbHBIXITPSMBIX




ITJIOCKOCTBIO

26

[TapannenbHOCTh TPEeX MPSMBbIX.
Teopema 0 TpEX mapayIeIbHbIX
npsiMeIx. Teopema o
CKPEIIHUBAIOIIUX CAPSIMBIX

27

[TapannensHOE NPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA NapasuIeIbHOTO
IPOEKTUPOBAHMUS.
N3ob6pakenuepazHbIXpuryp B
napauIeIbHOUIIPOEKIIMI

28

[lenTpanbHas NpoeKius. YToi ¢
COHAIPaBJICHHBIMU CTOPOHAMH.
YroiMex1ynpsMbIMUA

29

3aaun Ha T1OKAa3aTeILCTBO U
HCClIeq0BaHue, CBA3AHHEIC C
pacIoIOKEHUEM MPSIMBIX B
MIPOCTPAHCTBE

30

[ToHsaTHs: MapamaeabHOCTh MPSIMOI
U TUIOCKOCTH B ITPOCTPAHCTBE.
[Ipr3Hak napamieabHOCTH IPSIMOM U
IJIOCKOCTH.
CaolicTBanapayuieIbHOCTUIIPSMON U
IUIOCKOCTH

31

['eomeTpuyeckue 3a1aun Ha
BBIUKCJICHHE U JOKA3aTEIbCTBO,
CBSI3aHHBIE C MAPAUIETbHOCTHIO
IPSIMBIX U IIJIOCKOCTEHN B
MPOCTPAHCTBE

32

[TocTpoeHue ceueHHUs, TPOXOIAIICTO




yepe3 JaHHYI0 NPSIMYI0 Ha YepTexe
Y MApaJJIEBLHOTO IPYTOW MPSIMOiA.
PacuéroTHomenui

33

[TapamiensHas npoekuus,
pUMEHEHHE IS TIOCTPOCHUS
ceueHHi KyOa u mapauieNenumnesa.
ColicTBanapasuiesienuiena u
HPU3MBI

34

[TapasuienbHbIE TUIOCKOCTH.
[Ipu3Haky napajuieaIbHOCTH ABYX
IUIOCKOCTER

35

Teopema o0 mapaiebHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH,
MIPOXOJIALLIEH Yepe3 TOUKY, HE
MIPUHAJIEKALLYIO JTaHHOU
IJIOCKOCTH U CJIEICTBUS U3 HEE

36

CBolicTBa mapauiesbHbIX
IJIOCKOCTEM: O MapajuIeIbHOCTH
MPSIMBIX MEPECEYSHUS IPU
NEPECEUEHNH JIBYX MapalIeIbHbIX
IJIOCKOCTEN TPEeThEN

37

CaolicTBa napasuieabHbIX
TUIOCKOCTEH: 00 OTpe3kax
napajuieIbHbIX MPSMBIX,
3aKJIFOYEHHBIX MEXKITY
napauieIbHbIMU MIOCKOCTAMH; O
MePECEUCHUH TPSIMOU C IBYMSI
napajyieIbHBIMU MIOCKOCTSIMHU

38

[ToBTropenue: reopema [ugaropa Ha




IIJIOCKOCTH

39

IToBTOpEHME:!
TPUTOHOMETPHAIIPAMOYT OJIBHOIOTPE
YTOJIbHUKA

40

CBoiicTBa Ky0a B MPSMOYTOJIBHOTO
napasuiesenumnea

41

Brrurcnenue 1iauH OTpPE3KOB B KyOe
U NIPSIMOYTOJILHOM
napaJuiesenure/e

42

[IepnieH IUKYIAPHOCTD NPSMOM U
mockocty. [Ipusnak
NEPHEHIUKYIISIPHOCTU IIPSIMOH U
IUIOCKOCTH

43

[IepnieH IUKYIAPHOCTD NPSMOM U
mockocty. [Ipusnak
NEPHEHIUKYIISIPHOCTU IIPSIMOH U
IIJIOCKOCTH

44

Teopema o CylIeCTBOBAaHUU U
€MHCTBEHHOCTH IIPSIMOH,
IIPOXOMSILEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHIUKYIISIPHON
K INIOCKOCTH

45

[T10cKOCTH U TePHEeHIUKYIISIPHBIE
UM TIPSIMBIE B MHOTOTPaHHUKAX

46

[T10cKOCTH U TePHEHIUKYIISIPHBIE
UM TpSMbIE B MHOTOIPaHHUKaX

47

[lepnieHauKymsip ¥ HAKJIOHHAS.
[TocTpoeHue neprneHuKynspa u3




TOYKH Ha IPSAMYIO

48

[lepnieHnKyIsAp ¥ HAKIOHHASL.
[TocTpoeHue neprneHuKynspa u3
TOUYKH Ha MPSIMYIO

49

Teopema o TpEX mepreHANKYIIpax
(mpsimast u oOpaTHast)

50

TeopeMa 0 TpEX nmepHEeHIUKYISIPAx
(psimast u oOpaTHas)

51

YTrolMex1yCKpeBaIOIUMHUCITIPS
MBIMH

52

[Touck nepreHIuKyISAPHBIX TPSIMBIX
C TIOMOIIBIO MIEPIICHIUKYIISIPHBIX
IUIOCKOCTEH

53

OpTOroHanbHOENPOEKTUPOBAHHE

54

[Toctpoenue ceuenuit kyba, MpU3MBI,
IIPaBUIILHOM MUPAMUBI C IIOMOLIBIO
OPTOTOHAJILHOM IIPOEKIIUU

55

[TocTpoenue ceueHuit Kyoa, MPU3MBI,
MPAaBUJIBHOM MUPaAMUIbI C TIOMOIIBIO
OPTOTOHAJILHOM IIPOEKIIUU

56

CuMmMeTpus B IPOCTPAHCTBE
OTHOCHUTEJIBHO MJIOCKOCTH.
[TmockocTCUMMETpPHIA B
MHOTOTpaHHHUKaX

57

[Ipu3Hak nepneHuKyIsIpHOCTH
IPSIMOM U TNIOCKOCTH KaK CIIEZICTBHE
CUMMETpUN

58

IIpaBuiIbHBIE MHOTOIPAHHUKHU.




Pacuér paccTossHM# OT TOYKH 10
IUIOCKOCTH

59

[IpaBuiibHBIE MHOTOTPAHHUKH.
Pacuér paccTosHM OT TOYKH 10
IUIOCKOCTH

60

CnocoObI ONyCTUTH
NEePIEeHIUKYIISAPBI: CHMMETpPHS,
CABUT TOYKH I10 MapajlIeTbHON
IPSIMOi

61

CaBur 1o HenapasuieIbHON TPSMOH,
W3MEHEHUE PACCTOSHUIN

62

KonTtponpHas padora "B3aumnoe
pacrosoKeHue NpsSIMbIX U
IJIOCKOCTEN B TpOCTpaHCTBE"

63

[ToBTOpEeHME: Yroy MeXay NPSMbIMU
HAa IJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64

[ToBTOpEeHUE: yrom Mexay
CKPELIUBAIOIIMMUCS IIPSIMBIMU B
IIPOCTPAHCTBE

65

['eomeTpuyeckure MeTObI
BBIYHCIICHUSI YTJIa MKy TPSIMBIMU
B MHOTI' OFpaHHI/IKaX

66

JByrpanubiii yroj. CBONCTBO
JMHENHBIX YTJIOB IBYTPAHHOTO yTja

67

[MepneHIUKYISIPHBIE TTOCKOCTH.
CBoiicTBa B3aUMHO




NEPIEHIUKYIISPHBIX IUNIOCKOCTEN

68

[Ipu3Hak nepneHauKyIIpHOCTH
IJIOCKOCTEM; TeopeMa O MPsIMOK
[IEPECEUCHHUS IBYX IUIOCKOCTEH
NEPHEHIUKYIISIPHBIX TPEThEU
IUIOCKOCTH

69

[IpsaMoyroibHBIN apauieIenune/;
KyO; U3MepeHusi, CBOICcTBa
IPSIMOYTOJIBHOTO NIapajuleenune1a

70

Teopema o AuaroHanu
MPSMOYTOJIBHOTO TMapajuiesienuIena
U CIIEJICTBUE U3 HEE

71

CrepeoMeTpHuueckre U MpUKIIaTHbIE
3aJ]aui, CBS3aHHbBIE CO B3aUMHBIM
PacMoJI0KEHUEM MPSMBIX U
IIOCKOCTH

72

IToBTOpEHME: CKpELIUBAIOILIMECS
IpsIMBIE, TAPAJUIENbHBIE TNIOCKOCTH
B CTaHJapPTHBIX MHOI'OTPaHHUKAX

73

[Tapa mapayenbHbIX MJIOCKOCTEN HA
CKPEIIMBAIOIINXCS MPAMBIX,
paccTOsIHUE MEXKITY
CKPELIMBAOIINMUCS IPSIMBIMH B
MIPOCTHIX CUTYyaLUAX

74

PaccrosiHne oT TOUKH JI0 IMJIOCKOCTH,
paccTostHue OT IPSAMOU 10
IUIOCKOCTH

75

Brrunciienue paccTossHU MEXK Y




CKPELIMBAIOIINMUCS TIPSIMBIMHU C
MOMOIIbIO EPIIEHANKYISIPHON
IIOCKOCTH

TpéxrpaHHslil yroi, HEpaBeHCTBa
JUIsl TPEXTPAaHHBIX yIIIoB. Teopema

76
[Mudaropa, TeopeMbl KOCUHYCOB H
CHUHYCOB JJIsl TPEXTPAHHOTO yTia
DeMeHTHI cheprudecKoit

77 T€OMETPUHU: T€0EC3UNYECKHUE JINHUU
Ha 3emiie

73 KoHnTtponbHas padota "Yrib1 u
paccrostHus"

79 CucreMaTu3anus 3HaHUH
"MHOTrorpaHHUK M €ro 3J€MEHTHI"

20 IInpamua. Buasl nupamun.
[IpaBunbHas nupamuaa

21 [Tpusma. [Ipsamast u HaKIOHHAA
npusmsl. [IpaBunibHasgnpu3zMa
[Ipssmoit napainenenunen,

82 MPSIMOYTOJIBHBIN MapajuiesIenune,
KyO

23 BrinykIibleMHOTOTpaHHUKHU.
Teopemaldiinepa
Boinmykiible MHOTOTpaHHUKH.

84 = Teopema Jiinepa. [IpaBuibHbIe U
NOJIyNIPaBUIIbHBIE MHOTOT paHHUKHU

85 KonTtponbraspabora

"MHororpaHHuku"




IlonsTue BCKTOpPA HA IMJIOCKOCTH U B

86 1 0 0
MPOCTPAHCTBE

87 CyMMaBEeKTOpOB 1 0 0

88 Pa3znocTthBEKTOPOB 1 0 0

89  IIpaBunomnapamienenurnena 1 0 0

90 YMHOKEHUEBEKTOPAHAYUCIIO 1 0 0
Paznoxxenue BekTopa 1o 6aszucy

91 TpEX BEKTOPOB, HE JIEXKAILUX B 1 0 0
OJHOM TIOCKOCTH

92 CxansipHOETpOU3BEICHUE 1 0 0

93 Boruncnenue yria mexuy 1 0 0
BEKTOPAMHU B ITPOCTPAHCTBE

94 | Ilpocrelimmesagaun ¢ BEKTOpaMu 1 0 0

95 [Ipocrelimue3anayn ¢ BEKTOpaMu 1 0 0

96 = Ilpocreiimmesagaun ¢ BEKTOpaMu 1 0 0

97 [Ipocrelimue3anayn ¢ BEKTOpaMu 1 0 0

08 O6o06uenne u ) 1 0 0
cUCTeMaTH3alMA3HaHUuI

99 0O0001eHue 1 ) 1 0 0
cUCTeMaTH3alusA3HaHUu I

10

0 HToroBaskoHTpoIbHAsIpadboTa 1 1 0

10

) HroroBassikoHTpobHasIpaboTa 1 1 0

10 0O0001eHue 1

. 1 0 0
2 cUcTeMaTu3alusI3HaHu!




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

10




11 KJIACC

Ne KosmuecTBouyacos
Jaram3ydy  DiaeKTpoHHbIeHU(PPOBHIEOOPA30BAT
n Temaypoxka Bce Kourpoabnbie  IIpakTnueckue
eHMS eJIbHbIepecypcChl

/ ro padoThI padoThI
n

[ToBTOpEHUE TEMBI

"KoopauHatsl BEKTOpa Ha 1

IJIOCKOCTH U B IPOCTpaHCTBE"

[ToTOpenue Temol "CkansipHoe ]

MIPOMU3BEJCHNUE BEKTOPOB"

[ToBTOpEHUE TEMBI

"BbruncieHue yria Mexay 1

BEKTOpPAaMH B ITPOCTPAHCTBE"

[ToBTOpEeHUE TeMbI "YpaBHEHHE

IPSIMOM, IPOXOSAIIEN Yepes3 1Be 1

TOYKH"

YpaBHEHUE MIIOCKOCTH,

HOPMaJib, YPABHEHHE TIIIOCKOCTH 1

B OTpe3Kax

YpaBHEHUE MIIOCKOCTH,

HOpMaJIb, YpaBHEHUE TUIOCKOCTH 1

B OTpE3KaX

BekropHoenpousseneHre 1

JInHeitHbIeHEpaBEHCTBA, 1

JIMHEHHOEIPOrPAMMHUPOBAHUE

JInHeitHbIeHEpaBEHCTBA, 1




JIMHEHHOEIPOrPAMMHUPOBAHUE

10

AHaMTHYECKUE METO/IbI
pacyéra yria MexX1y IpsIMbIMU B
MHOTOTpaHHHUKaX

11

AHaIMTHYECKUE METOBI
pacuéra yria Mexay
IUIOCKOCTSIMU B
MHOI'OIrpaHHUKax

12

®dopmysa pacCTOSIHUSI OT TOUKH
JI0 TIJIOCKOCTU B KOOPAMHATAX

13

Haxoxnenue paccrostHuii oT
TOYKH JI0 IJIOCKOCTH B KyOe

14

Haxoxnenne pacctostHuii oT
TOYKH 10 TNIOCKOCTHU B
[IPaBUJIILHON ITUPAMUJIC

15

KonTtponbHaspabora
"AHanuTuyeckasireomeTpus”

16

CeueHNSIMHOTOTPaHHHUKOB:
CTaH/IapTHBIEMHOT OT pAaHHUKHU

17

CeueHNSIMHOTOTPaHHHUKOB:
METOACIIEI0B

18

CedeHust MHOTOTPAaHHUKOB:
CTaHJapPTHBIC TIJIOCKOCTH,
MepECeUCHHS PSIMBIX U
IIOCKOCTEH

19

[TapannenbHbie TIPsIMbIE U
IUIOCKOCTH: MapaiebHbIe
cedeHus




20

[TapamienbHble IPSIMBIE U
MJIOCKOCTH: pacUy€T OTHOLIECHUM

21

[TapamienbHble IPSIMBIE U
IJIOCKOCTH: YIJIBI MEXAY
CKPELIUBAIOIIMMUCS IIPIMBIMU

22

[lepnenauKynsipHBIE TPSIMBIE U
IJIOCKOCTH: CTaHIAPTHBIE MAPbI
NEPIEHIUKYIISPHBIX TIOCKOCTEN
U IPSAMBIX, CAMMETPUU
MHOTOTPaHHUKOB

23

[lepnenauKynsipHbIE TPSIMBIE U
IJIOCKOCTH: TEOPEMA O TPEX
NEPIEHIUKYIIApax

24

[leprieHquKynApHBIE IPSIMbIE U
IUIOCKOCTH: BBIYUCIICHUS UIUH B
MHOTOTpaHHHUKaX

25

[ToBTOpenue: miomanu
MHOTOYTOJIBHUKOB, (POPMYJITBI
JUTS TUTOTIA/IeH, cCOOOpaKeHust
mogoous

26

[ToBTOpenue: miomanu
MHOTOYTOJTLHUKOB, ()OPMYJIBI
JUTS TUTOTIAIeH, COOOpaKeHus
mogoous

27

[ToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (DOPMYITbI
JUTSI TITOTACH, COOOpaKEHUS
mogoous




28

IInomanu ceueHuit
MHOTOTPAaHHUKOB: TIIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS IO 1001

29

IInomanu ceueHuit
MHOTOTPaHHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHUS O 100Ms

30

KontponsHas pabora
"IToBTOpEHME: MHOTOI'PAaHHUKH,
CEYEHUsI MHOTOTPaHHUKOB"

31

O0BéM Tena. O0beEM
IPSAMOYTOJIBHOI'O
napajuieNienumne1a

32

3amaun 00 yaBOCHHH Kyda, O
KBaJipaTtype Ky0a; O TPHCEKITHH
yria

33

CrepeomeTpryecKue 3a1a4u,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO
napasuiesenumneia

34

[IpuxnanHeie 3axauu,
CBSI3aHHBIE C BHIYMCICHUEM
00BEMa MPSMOYTOTLHOTO
napasuiesenumnea

35

OO0BEMIPAMOUTIPU3MBL

36

CrepeomeTpryecKue 3a1a4u,
CBSI3aHHBIE C BHIYMCICHUEM




00BEMOB MPSAMOI TTPU3MBI

37

[Ipuknagneie 3a1a4u,
CBsI3aHHBIE C 00BEMOM MpsIMON
MPU3MBI

38

Brruncienue 00EMOB TeI €
TTOMOIIIBIO OTIPENIEIIEHHOTO
WHTEerpasa.
O06BEMHAKIIOHHONTTPU3MBI

39

Brraucienue 00bEMOB TEI C
TTOMOIIIBIO OTIPENIEIIEHHOTO
uHTerpana. OobEMIUpPaMuIbI

40

®opmyia 00bEMa MUPaAMHIBL.
OtHomeHne 00eMOB MTUPAMH]
¢ 00ITUM yTIIOM

41

®opmyia 00bEMa TUPaAMHIBL.
OTtHomeHNe 00HEMOB TUPAMHU/T
¢ 00IIUM yTIIOM

42

CrepeomeTpryecKue 3a1auu,
CBSI3aHHBIE C 00bEMaMU
HAKJIOHHOU NPU3MBI

43

CrepeomeTpryecKue 3a1auu,
CBSI3aHHBIE C 00BEMaMU
MUPAMUIBI

44

[TpuknaHbIe 3a/1a49H 110 TEME
"O0BEMEI TeN", CBA3AHHEIE C
00BEMOM HAKIIOHHOW TIPU3MBI

45

IIpukitagHble 3a1a4u 110 TEME
"OOBEMBI TEN", CBI3aHHBIE C




00BEMOM TTUPaMHUIBI

46

[Ipumenenre 0ObEMOB.
Brruucnenue paccrossHus 10
IUIOCKOCTH

47

KonTtponbraspabora
"O6BEMMHOTOrpaHHUKA"

48

[unuHaprdeckas IOBEPXHOCTb,
o0pa3yromue MIHHIPUICCKOM
MOBEPXHOCTH

49

unusnp. [pamoit kpyrosou
uuimHap. [nomans
MIOBEPXHOCTU LIUIIUHIPA

50

Konunyeckas moBepXHOCTb,
o0pa3yronre KOHHIeCKOM
nosepxHoctu. Konyc

51

CedeHue KOHyca MIOCKOCTHIO,
napasuiebHON MIIOCKOCTH
OCHOBaHUS

52

Y ceu€HHBIN KOHYC.
N300pakeHne KOHYCOB U
YCEUEHHBIX KOHYCOB

53

[Tnomane 6oxoBOMH
MMOBEPXHOCTH U MOJTHON
MIOBEPXHOCTH KOHYCa

54

[Tnomane 6oxoBOMH
MTOBEPXHOCTHU U MOJTHON
MMOBEPXHOCTU KOHYCA

55

CrepeoMeTpHyeCcKHe 3a1a9i Ha




J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
MIOCTPOEHUEM CEUCHU I
WIMH]Ipa, KOHYyCca

56

CrepeomeTpuueckue 3a1a4u Ha
J0Ka3aTCJIbCTBO U BBIYUCIICHHUC,
MIOCTPOEHUEM CEUECHUH
WIMH]Ipa, KOHYyCca

57

[IpuxnanHeie 3axauu,
CBSI3aHHBIE C LIUIUHIAPOM

58

[IpuknagHeie 3a1a4u,
CBSI3aHHBIE C IHJIMHIPOM

59

Cdepa u map

60

[epeceuenue cdepsl U mapa ¢
IockocTeio. Kacanue mapa u
cdepsl TNIOCKOCThIO. By u
u300pakeHuenapa

61

[epeceuenue cdepsl u mapa ¢
mIockocThio. Kacanue mapa u
cdepsl TNIOCKOCThIO. By u
u300pakeHuenapa

62

VYpaBuenune chepsol. [Lnomaas
chepsl 1 e€ yacTeit

63

Cummerpusicdepsl U mapa

64

CrepeomeTrpuueckue 3a1a4u Ha
J0Ka3aTCJIbCTBO U BBIYUCJIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
IIOCTPOEHUEM UX CEUCHUI
IIJIOCKOCTBIO




65

CrepeomeTpHuueckue 3a1a4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chepol U mapom,
MIOCTPOEHUEM MX CEUCHUH
IUIOCKOCTBIO

66

[IpuxnagHeie 3axauu,
CBsI3aHHBIE CO c(hepoil u mapom

67

[ToBTOpEHUE: OKPYKHOCTH HA
IIJIOCKOCTHU, BBIYUCIICHUS B
OKPYXKHOCTH, CTaHJJapPTHHIC
noxoous

68

Pazanunble KOMOMHALIMY TEN
BpaIIeHUs! U MHOTOIPAHHUKOB

69

3amaun 1o TeMme "Tena u
MOBEPXHOCTH BpalieHus"

70

3anauu o reme "Tena u
NOBEPXHOCTH BpaleHus"

71

KoHnTtponbhas padora "Tena u
NOBEPXHOCTH BpaleHus"

72

O06Bem mumuHapa. Teopema 06
00BEME MPSMOTO UITUHIPA

73

Brruncnenue o0bEMOB TeN ¢
MTOMOUIBIO ONPENCIIEHHOTO
uHTerpana. O0pEMKOHYCa

74

TTnowanu OOKOBOM U ITOJIHON
MOBEPXHOCTH KOHYCa

75

CrepeomeTpryecKue 3a1a4u,
CBSI3aHHBIE C BHIYMCICHUEM




00BEMOB IUITUH/IPA, KOHYCA

76

[TpuknaaHbIe 3a1a49H 110 TEME
"OO0BEMBI U IUIOLIAIN
noBepxHocTen Ten"

77

O0BEM 11apa u MapoBOTO
cekropa. Teopema 00 06bEMe
mapa. [Tmomans chepsr.
CrepeomeTpuueckue 3a/1auu,
CBsI3aHHBIC C BBIYUCIICHUEM
00BEMOB 11apa, MapOBOTO
CerMEHTa U IapOBOI0 CEKTOpa

78

[TpuknamHbIe 3aa49U 110 TEME
"OOBEMBI TEN", CBI3aHHBIE C
00BEMOM M1apa M IIOIAIBI0
cdepsl.
CooTHOMmEHUAMEXAYIUIOIAIM
UITIOBEPXHOCTEHN U
00BEMaMHUITIOTOOHBIXTEN

79

[Tomo6HbIe TENa B
npocrpaHcTse. M3menenue
0o0BEma mpu o100uu.
CrepeomeTpryecKue 3a1a4u,
CBSI3aHHBIE C BHIYMCICHUEM
00BEMOB TeJl ¥ IJIOaIEN
MOBEPXHOCTEN

80

KonTponsHas padora "[1nomanm
MOBEPXHOCTU U 00BEMBI
KpyIJibIX Ten"

81

JIBM>KEHUS MPOCTPAaHCTBA.




OtoOpakenus. J[BrkeHus u
paBeHCTBO Quryp.
OO01I1EeCBOMCTBAIBUKEHU A

82

Bunsl nBmkeHni:
napajuleIbHBbIN IEPEHOC,
LEHTpAJIbHAs. CHMMETPHUS,
3epKaJlbHasi CHMMETPHS,
MOBOPOT BOKPYT NPSIMOM

83

[IpeoOpazoBanus mogo0wHs.
[psimas u chepa Diinepa

84

['eomeTpuyeckue 3a1a4n Ha
MPUMEHEHUE TBUKCHUS

85

KonTtponbhas padota "BekTopsl
B MpocTpaHcTBe"

86

Ob6o6maromee nmosropenue 11
MOHATUN U METOJ0B Kypca
reomerpun 10—-11 knaccos,
CHUCTEMAaTU3aILs 3HAHUN:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEH B IpOCTpaHCTBE"

87

Ob6o6marommee nmosropenue 11
MOHATUN U METOJI0B Kypca
reomerpun 10—11 knaccos,
CHUCTEMAaTU3aLs 3HAHUN:
"BekTopsbl B npocTpaHcTBe"

88

Ob6o6marommee nosropenue 11
MOHATUN U METOJI0B Kypca
reomerpun 10—11 knaccos,
CHUCTEMaTU3aILs 3HAHUH:




"BekTops!l B IpocTpaHcTBe"

&9

O6o06matomee moBTopenue 11
MOHATUN U METOJI0B Kypca
reomerpun 10—-11 knaccos,
CHUCTeMaTU3alWsl 3HAHUM:
"O6beM MHOTOrpaHHUKA"

90

O6o06matomee moBTopenue 11
MOHATUN U METOJ0B Kypca
reomerpun 10—-11 knaccos,
CHCTeMaTU3alWsl 3HAHUM:
"O6beM MHOTOrpaHHUKA"

91

O6o06matomee moBTopenue 11
MOHATUN U METOJI0B Kypca
reomerpun 10—-11 knaccos,
cHCTeMaTH3aIus 3HaHUH
"Tlnomaam NnOBEpXHOCTU U
00BEMBI KPYTIIBIX TEN"

92

Ob6o6maromee nosropenue 11
MOHATUN U METOJ0B Kypca
reomerpun 10—-11 xnaccos,
CHCTeMaTU3alWsl 3HAHUM:
"Imomaam MoBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

93

HroroBassikoHTpobHasIpaboTa

94

HToroBaskoHTpoIpHasIpadboTa

95

[ToBTOpeHnue, 0600IIeHNE U
crucTeMaTu3alus 3HaHUI

96

Ucrtopus pazsutus




CTEPEOMETPUHU KaK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
WH)XCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTH

97

Hcropus pazsurus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
WH)XCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

98

Hcropus pazsurus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MH)XCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

99

Hcropus pazsurus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MH)XCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pazsurus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
WHXCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pazsurus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MH)XCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH




Hcropus pazsurus
CTEpEOMETPHUH KaK HAYKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
WHKEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTH

10

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa v Hayajga MaTeMaTUYECKOTO aHaJIN3a, TEOMETPUSI.
['eometpus, 10-11 xkmacewl/ byryzos B.®., [Ipaconos B.B. nox penakmueit

Cagosauuero B.A., AkiimonepHoe oOuiectBo «M3gatensctBo «IIpocBemnienue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://interneturok.ru/article/uroki-matematiki

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

https://www.institute-of-education.com/methodlib/357/160148
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