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INOACHUTEJIBHASA 3AIIMCKA

['eometpust siBisieTcss OOHUM M3 0a30BBIX KYypCOB HAa YpPOBHE CPEIHETO
oO1mrero oOpa3oBaHusl, TaKk Kak 00ecreynBaeT BO3MOXKHOCTh U3YUCHHS TUCIUTIINH
€CTECTBEHHO-HAYYHOW HAIPaBIEHHOCTH M MPEAMETOB T'yMAaHUTAPHOTO IMKJIA.
[lockonbKy  JorMYeckoe  MbIIUIeHHWe,  (opMupyeMoe TNpU  H3YUYEHUH
0Oy4YaromMUMHCS TTOHATHUHHBIX OCHOB T'€OMETPHUH, MIPHU JI0KA3aTEeIbCTBE TEOPEM U
MOCTPOCHHUU IEMOYKH JIOTUYECKUX YTBEPKICHUHN MPHU PEHICHUH N€OMETPUUYECKUX
3a/lay, YMEHHME BBIIBUTaTb M OINPOBEPraTh THUIOTE3bl HEMOCPEICTBEHHO
UCTIOJIb3YIOTCSI TIPU PEIICHUH 3a/1ad €CTECTBEHHO-HAYYHOTO IMKJAa, B YaCTHOCTH
bu3nUecKux 3aaay.

Lens ocBoeHUs mporpaMMbl yueOHoro kypca «I'eomeTpusi» Ha yriayOoaéHHOM
YpOBHE — pa3BUTHE WHIMUBUAYAIbHBIX CIOCOOHOCTEM 0OyYaromuxcsi Mpu
U3YYEHUH T'€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHOl obnactu «MaTemaTuka u
uHpopMaTuka»  uyepe3  oOecrneueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TiIyOOKHX TEOMETPUYECKHUX 3HAHUW U JIeWCTBUH,
cnenuUYHBIX T€OMETPUHN, U HEOOXOIUMBIX JIJISl YCIIEUTHOTO MPo¢heCcCHOHAIBHOTO
o0pa30oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHUEM MATEMATUKH.

[IpropuTeTHRIMH 3aJlayaMu Kypca T€OMETPUU Ha YIIIYOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIMBAIOIIMMU Kypc 6a30BOT0 YPOBHSI, SIBIISIOTCS:

paciifpeHye MpeACcTaBIeHUs] 0 TEOMETPUH KaK 4acTU MHUPOBOM KYJIbTYphI U
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIIIM MUPOM;

dbopMHpoBaHUE TPEACTaBICHUS O MPOCTPAHCTBEHHBIX GUTypax Kak o
BAXHEUIINX MATEMaTUYECKUX MOJIETSX, IMO3BOJSIONIUX OINUCHIBATh W HU3y4YaTh
pa3HbIe SBJICHUS OKPYKAIOIIETO MUpPa, 3HaHHE TOHATUIHOTO anmapara 1o pasaeny
«CTepeoMeTpus» y4eOHOT0 Kypca TeOMETPHH;

dbopMHupoBaHWE  yYMEHHS  BIAJe€Th  OCHOBHBIMH  TMOHSATHUAMH O
NPOCTPAHCTBEHHBIX (PUTypax M WX OCHOBHBIMH CBOMCTBAMH, 3HAHHE TEOPEM,
dbopMyn1 ¥ yMEHHE UX TPUMEHSITh, YMEHHs JI0OKa3bIBaTh TEOPEMBI M HAXOAUTh
HECTaHJapTHBIE CIIOCOOBI PEIICHHUS 3a/1aY;

dbopMHpoBaHUE YMEHHs pACliO3HABATh HA YEPTEkKaxX, MOJEISIX U B peaIbHOM
MHUpPE MHOTOTPAaHHHMKH M Tella BpallleHHUs, KOHCTPYHPOBaTh TE€OMETPHUYECKHE
MOJIETH;

dbopMHpoBaHUE TMOHUMAHUS BO3MOXXHOCTH aKCHOMATHUYECKOTO MOCTPOCHHS
MaTEeMaTUYECKUX Teopui, (HOopMUpOBaHHE MOHHUMAHUS POJU AKCHOMATUKHU MPH
NPOBEJICHUHU PACCYKICHUM;

dbopMHpoBaHUE yMEHUS BJIQJETh METOJAMU JOKA3aTeNbCTB W AJITOPUTMOB
pElIeHHs, YMEHHUSI WX TPUMEHSTh, MPOBOJMUTH JI0Ka3aTEIbHbIE PACCYKICHHUS B
XOJI€ PEIlICHUs CTEPEOMETPUUECKHX 3a/1a4 U 33/1ay C MPAKTUYECKUM COJIEPKAHUEM,
dbopMupoBaHUE TPEACTaBICHUS O HEOOXOAMMOCTH  JIOKa3aTelIbCTB  IPH



000CHOBaHUM MaTEMATUYECKUX YTBEPKIECHUN U POJIU aKCHOMATUKH B MIPOBEACHUU
JIEAYKTUBHBIX PACCYXKIACHUM;

pa3BUTHE M COBEPUICHCTBOBAHWE HWHTEIUIEKTYaJIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEM 00y4Yaronnxcs, Mo3HaBaTEIbHON aKTUBHOCTH, HCCIIEIOBATEIBCKUX
YMEHUH, KpUTUYHOCTU MBIIIJICHUS, UHTEpeca K U3YUSHUIO T€OMETPHH;

dbopmupoBanue (HYHKIIMOHAIBHON TPAMOTHOCTH, PEIEBAHTHOM T€OMETPHH:
YMEHHUSl paclo3HaBaTh IMPOSIBICHUS TE€OMETPUUYECKUX TMOHITUH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX JKM3HEHHBIX CUTYalUsSIX U MPU U3YUEHUU JIPYTUX
y4eOHBIX MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEM,
MOJIETUPOBAHMS PEATbHBIX CHUTYallUd, HCCIEIOBAaHUA MOCTPOSHHBIX MOJIETEH,
MHTEPIIPETAIMU TTOJIYYSHHBIX PE3yJIbTAaTOB.

OCHOBHBIMH COZIEpKATEIBHBIMHU JTUHUSAMH y4eOHOTO Kypca «['eoMeTpusi» B
10-11 «xnaccax sBuswoTcs: «lIpsiMble M IUIOCKOCTH B NPOCTPAHCTBE,
«MHororpanaukun», «Tema  Bpamenus», «BekTtopsl W  KOOpAMHATH B
POCTPAHCTBEY, «J[BUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSIMUY», PEIIEBAHTHHIMU T'€OMETPUU Ha YIIIyOJIEHHOM ypOBHE OOYYEHHs B
10—-11 kmaccax, OTHOCUTCSI KO BCEM COJIEpKATENbHBIM JIMHUSIM Y4eOHOro Kypca, a
dbopMHpoBaHUE  JIOTMYECKMX YMEHHM  pacmpenensiercs He  TOJBKO IO
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogam oOyuenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIEE MPEAMETHBIM pe3yinbTaTaM ocBoeHusi denepanbHoii padoyeit
IpOrpaMMbl, paclpeea€HHbIM IO TrojaM O0y4YeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, MPUHIIMITHAILHBIM BOMPOCaM 00 yUaroIuecs
oOpamaJiucb  HEOJHOKpPATHO. OTO  TO3BOJIIET OPraHU30BaTh  OBJAJICHHE
r€OMETPUYECKUMU MOHSATUAMH U HABBIKAMU TOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM MPUHIINUIIA PEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUYECKUX MPECTABICHUN 00YYaIOIUXCs, PACIIUPSSL U YIIIyOJIss
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexoa kK U3y4EHUIO TEOMETPUU Ha YIITyOJIEHHOM YPOBHE MO3BOJISET:

co3gath ycnoBus s guddepeHuuanuu  OOy4eHHS,  MOCTPOCHMS
UHAUBUAYATbHBIX 00pa30BaTeNIbHBIX MPOrpamMM, OOECHeYuTh yriayOJaeHHOe
U3y4YEeHHE TeOMETPUM KaK COCTaBJISIoNIeH yueOHoro npeamera «MaTemaTikay;

MOJICOTOBUTHh OOYYAIOIIUXCS K TMPOJODKCHUIO HW3YYEHUS MaTEMaTUKH C
yuéToM BbIOOpa Oynymied mnpodeccun, obOecreynBas MPEeMCTBEHHOCTb MEXAY
o0muM u mpodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuyenme yueOHOro kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 xmacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
gaca (3 yaca B HEJICJIO).



COJEPXAHME OBYYEHUA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUA  cTepeomMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM TMOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOE pacnonokeHue MpsSMBIX B MPOCTPAHCTBE: IE€pECEKaroluecs,
napajuiellbHble W CKpeuuBaromecs mnpsamble. [Ipu3Haku CKpemMBarOIIUXCs
npsaMbIX. [lapaienbHOCTh NPSIMBIX U IJIOCKOCTEN B TPOCTPAHCTBE: NapaJlIeIbHbIE
OpsIMBbIE B IPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX MPSAMBIX, MAPAJUIEIIBHOCTD IPSIMOM
u 1uiockoctu. [lapamnenbHoe M IEHTpalibHOE MPOEKTHUPOBAHUE, H300pakKeHHE
¢uryp. OCHOBHBIE CBOMCTBa MapajuIeIbHOIO MpoekTHUpoBaHus. M3o0paxeHue
buryp B mapajyuiesIbHONW MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMHU, YTOJ
MEXIy MpSAMBIMHU B HpocTpaHcTBe. [lapanienbHOCTh MIIOCKOCTEN: MapaijieabHbIe
IJIOCKOCTH, CBOMCTBA MapaJuIeTbHBIX TIOCKOCTEM. [Ipocrenmme
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpa’lp, Mapajuielenunes,
NOCTPOEHHUE CEUCHUIA.

[lepneHAUKYISIPHOCTDh MPSAMON U TUIOCKOCTH: MEPIEHINUKYIISIPHBIE MPSMbIE B
IPOCTPAHCTBE, MpPSAMbBIE MapajuleibHble W NEPHNEHAUKYJSAPHbIE K IIJIOCKOCTH,
OPU3HAK MEPIEHAUKYISIPHOCTH MPSMOW M IJIOCKOCTH, TEOpeMa O NpsIMOH
NEPNEHIUKYISIPHON MJIOCKOCTH. OpTtoronanpHoe MIPOEKTUPOBAHHUE.
IlepnieHaUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUJIOCKOCTH,  TPOEKIUs  (GUryppl Ha  IUIOCKOCTb.
[lepneHAUKYISIPHOCTh  TUIOCKOCTEM: MpPH3HAK MEPHEHIUKYISIPHOCTH  JIBYX
iockocTell. Teopema o TpEX NEPHEHIUKYIISIPAX.

VYribl B NPOCTPAHCTBE: YroJd MEXAY NPSIMOM U TUIOCKOCTBIO, JABYI'PAHHBIM
YTOJ, JUHEWHBIA YroJl ABYTPAHHOIrO yria. TpéXrpaHHbId 1 MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrOrpaHHoro yria. CBOHCTBa IUIOCKHX U
IBYTPAHHBIX YIJIOB TPEXTPAHHOrO Yyria. TeopemMbl KOCHHYCOB M CHHYCOB s
TPEXTPAHHOIO YIJIA.

MHoOrorpaHHuKu

Bunbsl MHOrOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrosjpHas
npu3Ma, IpsMas ¥ HaKJIOHHAsl IPU3Mbl, OOKOBas M MOJHAs MOBEPXHOCTH MPU3MBI.
[lapamnenenunen, OpsAMOYTOJIbHBIM — MapajyielenNuIe] W €ro  CBOMCTBA.
Kpartyaiiiue mnytu Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema OJilnepa.
[IpoctpanctBennas Tteopema Iludaropa. Ilupamupma: n-yronpHas mnupamuna,
npaBWwibHAas M yceu€HHas mnupamuabl. CBoiicTBa pédbep M OOKOBBIX TI'paHei
npaBUIbHOM mHpaMuabl. lIpaBuUIbHBIE MHOTOTpAaHHUKH: TpaBUJIbHAS TMpU3Ma U



npaBUJIbHAsT TUpaMua, MpaBWIbHAs TPEYrojbHAas NUpaMuIa WU NPABUIBHBIN
TeTpadqip, Kyo0. IlpencraBnenue o MpaBUIIBHBIX MHOTOTPaHHUKAX: OKTadIp,
TOEKa’Ip U UKOCADIP.

Bbrunciienne 31€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, HUaroHald, YIJIbL.
[Tnomans OOKOBOW TOBEPXHOCTH M TIOJTHOM TOBEPXHOCTH MPSIMON TPU3MBI,
IUIONIalb OCHOBAaHUU, TeopeMa O OOKOBOM TOBEPXHOCTH MPSAMOW MPU3MBI.
[Inomaar OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTU TMPABWIHHOW MUPAMUIBI,
TeopeMa O IUIOLIAN YCEYEHHON TUPaMHU/IbI.

CummMmeTpuss B NOPOCTPAHCTBE. DIJIEMEHThl CUMMETPHHM  IPABHIbHBIX
MHOTOTpaHHUKOB. CHMMETpUsi B NpPaBWIBHOM MHOTOTPaHHUKE: CHUMMETPUS
napajuieJielIinea, CUMMETPUsl MPABUIIBHBIX IPU3M, CHUMMETPHUS NPABUIBHON
nUpaMubl.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

[loHsiTHS: BEKTOp B MPOCTPAHCTBE, HYJEBOW BEKTOpP, [JIMHA HEHYJIEBOIO
BEKTOpA, BEKTOPHl KOJUIMHEAPHBIE, COHANPABICHHBIE MW IPOTHBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PABEHCTBO BEKTOPOB. JIelCTBUS C BEKTOPAMHU: CIOKEHUE
U BBIYMTAaHHWE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOKEHHE BEKTOpa Ha
yucio. CBOMCTBA CIOXEHHsI BEKTOpoB. CBOKCTBA YMHOKEHUSI BEKTOpPA Ha YHCIIO.
[lonsiTHe KOMIUTaHApHBIE BEKTOPHL. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuiio mapamienenunena. Teopema O pas3loKEHHMM BEKTOpa IO TPEM
HEKOMIUIAaHApHBIM  BekTopaM. [IpsMmoyrosbHass cucrema  KOOpAMHAT B
npoctpanctBe. Koopnunatel BekTtopa. CBsi3b MEXAY KOOpPAMHATAMH BEKTOpa M
KOOpIMHATAMU TOYEK. YToa Mexay BekTtopamu. CkalasipHOe NPOHU3BEICHUE
BEKTOPOB.

11 KJIACC

TeJsia BpameHus

[ToHATHA: UUIMHAPUYECKAs TIOBEPXHOCTh, KOHHYECKas IMOBEPXHOCTD,
chepruueckas TOBEPXHOCTh, oOOpasyroliue TMoBepxHocTed. Tema BpalieHHS:
IWIMHADP, KOHYC, YCEYEHHBIH KOHYyc, cdepa, map. B3ammHOe pacmoioxeHue
cheppl W IUIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe. M3oOpakenue Tem
BpaIlleHUs] Ha IUIOCKOCTH. Pa3BépTka mmimHapa u koHyca. CuMmmerpus chepsl
mrapa.

O6bEM. OcHoBHBIE CcBOiicTBa 00BEMOB Tenl. Teopema 00 o00BEME
NpSMOYTOJILHOTO Tapajurefienunena u cieacTBus u3 He€. OOBEM mpsMoil u
HAKJIOHHOW MPHU3MBI, IIIWHApPA, TUPaMHUIbl 1 KoHyca. OO0BEM Iapa U MapoBOTO
CeTMEHTA.

KomOuHammu Tenm BpaimieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BrWicaHHAs B
WIMHAP, OINWCaHHAas OKolo IwiuHApa. llepecedenne cdepsl W mapa ¢
iockocThio. Kacanme mrapa u chepsl miockocthro. [loHSTHE MHOTOTpaHHUKA,



OMHMCAHHOTO OKOJIO cdepbl, cdepbl, BNHCAHHONW B MHOTOTPAHHUK WA TEJIO
BpaIllCHUS.

[Tnomanpk MOBEPXHOCTH IWIMHIPA, KOHYycCa, TUIoMaas chepsl u e€ JacTei.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIAACH IMOBEPXHOCTEH
nonoOHbIX ¢Guryp. [IpeoOpa3zoBanue momoOusi, roMoTeTus. PemieHue 3amad Ha
MJIOCKOCTH C UCIOJb30BAHUEM CTEPEOMETPUUECKUX METOOB.

ITocTpoeHne cedeHuit MHOIOTPAHHUKOB U TEJI BpAIllCHUsI: CEUCHUS ITUIIMHIPA
(mapayieIbHO HW  TMEPICHAMKYISPHO OCH), CEYEeHHS KOHyca (MmapaijieiabHble
OCHOBAHMIO U MPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa, METOIbl OCTPOCHUS
CEUCHMI: METOJ| CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ TIEpEHOCa
CEKYIIEH MIIOCKOCTH.

BekTOpbI 1 KOOPAUHATHI B MIPOCTPAHCTBE

Bektopel B mpocTtpanHcTtBe. Omepanuu HaJ BeKkTopamu. BekTopHoe
YMHOXXE€HUE BeKTOpoB. CBoicTBa BEKTOPHOTO yMHOXeHHUs. [IpsMoyrosbHas
cucTemMa KoopauHaTt B mpocTpaHcTBe. KoopanmHatel BekTopa. Pa3noxkeHne BeKTopa
no Oaszucy. KoopaWHaTHO-BEKTOPHBIM METOJM TMPH PEIICHUH TEOMETPHUCCKUX
3aj1ady.

JBUKEeHMSI B IPOCTPAHCTBE

JIBwxenust npoctpancTtBa. OTtoOpaxkeHus. J[B>kKeHUST U paBEHCTBO (UTYD.
OO6mue cBoiicTBa JBIWKECHHH. Buasl JIBWKEHUHN: TapauieNbHBIA IEePEeHOC,
LEHTpaJIbHAsA CUMMETPHUS, 3€pKajbHAas CHUMMETPHUs, MOBOPOT BOKPYI MPSIMOM.
[Ipeobpazosanus monobus. [Ipsamas u cepa Ditnepa.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHMSA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJAYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:xaanckoe BoCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3ULIUH 00YUYaOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  pPOCCUHCKOro  00IecTBa,  NPEJNCTaBIECHUE O
MaTEMaTHYECKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
Opoleayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, ONPOCHl M JIPYroe), yMEHHE
B3aMMOJICHCTBOBATh C COLIMAJIBHBIMU HMHCTUTYTaMH B COOTBETCTBHU C HX
GYHKUMAMH U Ha3HAYCHHUEM;

2) naTpUMOTHYECKOE BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTh POCCUICKON TpakIaHCKOW MIAECHTUYHOCTH, YBAKEHUS K
NPOIUIOMY M HACTOSIIIEMY POCCHUICKONM MaTeMaTHUKH, IEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSIM POCCUUCKUX MaTEeMaTUKOB M POCCUMCKON MaTeMaTUYECKOM IIKOJIbI,
UCIIOJIb30BaHUE DTHX JOCTIKEHMH B JPYTrUX HAyKax, TEXHOJIOTHsX, cdepax
HKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, chOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TMOBEACHHS, CBS3aHHOIO C MPAKTUYECKUM
NPUMEHEHHEM JIOCTI)KCHHM HayKd W JACSTeNbHOCTHIO YYE€HOro, OCO3HAHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUUBOrO OYyAYIIETO;

4) acTeTHYECKOE BOCTIUTAHHE:

ACTETHUYECKOE OTHOIICHHE K MHUPY, BKJIIOYas 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 0O0OBEKTOB, 3a/1au, PEIICHU, PACCyK/ICHUNH, BOCIPUUMUUBOCTh
K MaTeMaTUYECKUM acTeKTaM Pa3IMYHbIX BUIOB UCKYCCTBA;

5) pu3uveckoe BocnuTaHME:

chOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMaTUYeCKHe 3HAHUS B
MHTEpecax 3I0pOBOro U 6e30macHOro o0pasa >KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTaHHE, COATAHCUPOBAHHBIA PEXHUM 3aHATHH U
OTIbIXa, peryisipHas ¢u3nueckask aKTUBHOCTb), (PU3UYECKOE COBEPIICHCTBOBAHUE
IPU 3aHATUSX CIIOPTUBHO-03I0POBUTENILHON JIE€ATEIbHOCTbIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TpYIy, OCO3HaHUE IIEHHOCTU TPYIOIIOOUs, HHTEpEC K
paznuyHbIM  chepaM  Tpo(ecCHOHANBbHON  JESITENIbHOCTH, CBS3aHHBIM  C
MaTEMaTUKON U e€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymel mnpodeccu W pPealrM30BbIBATH COOCTBEHHBbIC IKU3HEHHbBIE TIUIAHBI,
TOTOBHOCTh U CHOCOOHOCTh K  MAaTeMaTHYecKoMy  OOpa3oBaHUI0 U



caM000pa30BaHUI0 Ha MPOTSHKEHUU BCEH JKWU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUYECKUX 33J1a4 MaTEMaTUUECKON HApaBIeHHOCTH;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

c(OpPMHUPOBAHHOCTh  JKOJIOTUYECKOW KYJIBTYphbl, TOHHMMAaHHE BIUSHUS
COLIMAJIbHO-?KOHOMHYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOJHON U COLMATBbHOMN
Cpelibl, 0OCO3HaHMUE TJI00AIBHOTO XapaKkTepa dKOJIOTHYECKUX MPOOJIeM, OpUECHTALIUS
Ha TPUMEHEHME MaTEeMaTUYeCKUX 3HAHUWU JUIsl penieHus 3agad B 00JacTu
OKpYXarlolen cpeipl, IJIaHUPOBAHUE TMOCTYNKOB W OIEHKH HMX BO3MOXKHBIX
MOCIIEJICTBUM IS OKPY>KAIOIIeH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTUSl HAyKH MW OOIIECTBEHHOW  MPaKTUKH, TOHUMAaHUE
MaTEMaTUYECKOM HAyKu Kak c@epbl YelOBEYECKOW IesATEeIbHOCTH, JTaroB e
pa3BUTHS M 3HAYUMOCTH JJIi Pa3BUTHS IUBWIM3AIMM, OBJAJCHHUE S3BIKOM
MaTEeMaTUKU M MaTeMaTHYEeCKON KyJIbTYypOll KaK CpeICTBOM IIO3HAHHUS MHpA,
TOTOBHOCTh OCYIIECTBIISATh MPOEKTHYIO U HCCIEI0BATENbCKYIO JESITEIbHOCTD
UHAUBUAYAIHHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATbHI

IMo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIE NelCTBUS

Ba3oBble JJoruyeckue JelicTBUA:

BBISIBIIITh M XapaKTepHU30BaTh CYIICCTBCHHBIC MPHU3HAKH MaTEMaTHUYECKHUX
OOBEKTOB, TOHSATHH, OTHONICHWH MEXIy TMOHATUSIMH, (HOPMYIHPOBATH
OTIpe/IeTICHUS TOHATHH, YCTaHABIUBATh CYIIECTBCHHBIN MPU3HAK KIIACCU(PUKAIINH,
OCHOBaHMSI JIJIs1 000OIIEHNS ¥ CPaBHEHWSI, KPUTEPUU TIPOBOJIUMOTO aHAIIN3A;

BOCIIpUHUMATh,  (QOPMYIUPOBATH W  MPEoOpa3OBBIBATH  CYKICHUS:
YTBEpAUTEIbHBIC U OTPUIIATEIIbHBIC, EMHIYHBIC, YACTHBIC H OOIINE, YCIOBHBIC;

BBISIBIIITH MaTeMaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MMPOTUBOPEUUS
B (haKkTax, JaHHBIX, HAOIOJECHUSX W YTBEP)KICHUSX, MpeIaraTb KPUTECPHH IS
BBISIBIICHUSI 3aKOHOMEPHOCTEH U TTPOTHUBOPCUHIA,

JeNlaTh BBIBOJBI C WCIOJB30BAHUEM 3aKOHOB JIOTHUKH, IEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIFOUCHUH, YMO3aKIIOUSHHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTEIHFHO TOKA3aTEIhCTBA MATEMATUICCKUX YTBEPIKICHU
(IpsiMBbIE€ ¥ OT MMPOTUBHOTO), BBICTPANBATh apTyMEHTAINI0, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS U BBHIBOJIBI;

BBIOMpATh CIIOCOO perieHuss ydeOHOW 3amauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUs, BBIOMpATh Haumbonee TMOIXOAAIMHMA C  yIETOM
CaMOCTOSITEITLHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBarejabcKkue 1eMCTBUA:



MCIIOJIb30BaTh BOIPOCHI KaK HMCCIEIOBATEIbCKUNA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYUE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOe, (hOPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO TIO3UIIMIO0, MHEHHE;

POBOAUTH CAMOCTOATENFHO CIUTAHUPOBAHHBINA IKCIIEPUMEHT, UCCIEAOBAHHE
110 YCTaHOBJICHUIO OCOOEHHOCTE MaTeMaTuuecKkoro oObeKTa, sIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEXy 00BEKTaMHU, SIBICHUSIMH, IIPOIECCAMU;

CaMOCTOATENIHLHO (POPMYNIHPOBaTH O00O0OIIEHUS M BBIBOJBI MO pPe3yibTaTam
NpOBENEHHOTO  HAONIOJEHHUs, HCCIENOBaHUs, OLEHUBATh  JOCTOBEPHOCTHh
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIIECHHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKe BBIABUTATH
NPEIOJIOAKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIOBHUSAX.

Pabora ¢ undpopmanmeii:

BBISIBJIATH N€PUIIMTH MH(DOpMAIUK, TaHHBIX, HEOOXOAUMBIX NJisi OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(MOPMAIINIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATH HHGPOPMAIMIO PA3IUYHBIX BHIIOB U
dbopm npeacTaBiIeHUS;

CTPYKTYpPUpPOBaTh MH(QOpPMAIINIO, MPEJCTABIATh €€ B pa3IMUHBIX (QopMax,
WLTIOCTPUPOBATH TpadUuECKH;

OLICHUBATh HaAEKHOCTD uHpOpMaIuu o CaMOCTOATEIHHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIEe YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMHU U
HEeJIsIMU OOIIEHUs, SCHO, TOYHO, IPaMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M TMCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAYy PEIICHHS 3aJadH,
KOMMEHTHPOBATH MTOJTYUYCHHBIN PE3yJIbTarT;

B X0JIe 0OCYXKJIEHMsI 3aJ]aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOU TEMBI,
npoOJieMbl, pelaeMor 3a7adyd, BBICKA3bIBaTh HJCH, HAIlEJICHHbIE Ha ITOUCK
pEIIeHUs, COIMOCTaBIATh CBOM CYXICHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
nuanora, oOHapy)XMBaTh Pa3IMdYUe U CXOJICTBO TO3HUIIUM, B KOPPEKTHOH (opme
bopMyIHpPOBaTh pa3HOTIIACHS, CBOM BO3PAKCHHS;

IPEACTABIATh PE3YJIbTaThl PEIICHUS 3a7a4ui, SKCIIEPUMEHTA, UCCIISIOBaHNA,
IIPOEKTa, CAaMOCTOSTEIBHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3ajay
IIPE3CHTAIIMU U OCOOCHHOCTEH ayIUTOPHH.

PerynsiTuBHbIe YHMBepcaJbHbIe YueOHbIe JeiCTBUSA
Camoopranusanus:



COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a/1auH, BEIOMPATh CIIOCO0 pEIICHHS C
y4€TOM UMEIONITUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ YU4ETOM HOBOW WH(pOpMAIIUH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJLJIEKT:

BIAJIETh  HABBIKAMH  TIO3HABATENbHOW  pediekcnn Kak  OCO3HAHUS
COBEpPIIIAEMBIX JEHCTBUI U MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAICThH
criocobaMu CaMOIPOBEPKH, CAMOKOHTPOJIS TIpoIlecca W pe3ynbrara perIcHHs
MaTeMaTUYEeCKOM 3a/1a4H;

NpPeIBUACTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IPU PEIICHUU 3aJavH,
BHOCHUTH KOPPEKTUBHI B JICSATCIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TaHHBIX,
HalIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILIEHUBATh COOTBETCTBUE PE3Y/IbTATA IIEIH H YCIOBUSIM, OOBICHITH IIPUIHHBI
JTOCTH)KCHUS WU HEJIOCTH)KCHHUS PE3YNIbTATOB JNEATEILHOCTH, HAXOJHUTh OIIMOKY,
JaBaTh OICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITETIbHOCTD:

MIOHUMAaTh M WCIOJB30BaTh MPEUMYIIECTBA KOMaHIHON M WHIANBHIYATHHON
paboThl TpU pemieHWH YYeOHBIX 3aJad, NpPUHUMATh I[eJIh COBMECTHOM
JESTeNLHOCTH, TUIAHUPOBATh OPTaHHW3AI[MI0 COBMECTHOH paboOThI, paclpencisiTh
BUABI paboOT, JOrOBapWBATHCS, OOCYXIaTh TMPOIECC H pe3yiabTaT padoTHI,
000011aTh MHEHHUST HECKOJIBKUX JTFO/ICH;

y4acTBOBaTh B TPYMIOBBIX (hopMmax paboThl (0OCyXkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBbI» W WHBIE), BBHINOJTHATH CBOK YacTh pabOTBl W
KOOPJAMHUPOBATh CBOW JACHCTBHS C JPYTUMH YICHAMH KOMaHIbI, OIEHUBATH
Ka4eCcTBO CBOETO BKJIaJa B OOMIMIA MPOAYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMU B3aMMOJICHCTBHUSL.

INPEJMETHBIE PE3YJIbTATBI

K xoniy 10 kinacca oOyqaronuiicst HAy9UTCS:

e CBOOOJHO ONEpPUPOBaTH OCHOBHBIMU TMOHSTUSMU CTEPEOMETPUU TIPHU
pEIIeHUH 33724 U MPOBEJACHUHN MaTEeMaTHUECKUX PACCYKICHUI;

e TMPUMEHATH AKCMOMBI CTEPEOMETPUU M CIIEJCTBUSA M3 HUX MPHU pEHICHUU
reOMETPUUECKUX 3a/1a4;

e KJIAacCHU(PUIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
TUIOCKOCTEH B MIPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEN B MMPOCTPAHCTBE;

e CBOOOJHO OMEpUpPOBaTH TMOHATUSMHU, CBSI3aHHBIMH C YIJIaMH B
NPOCTPAHCTBE: MEXIY NPSIMBIMH B TPOCTPAHCTBE, MEXAY MPSIMON uU
TUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH MOHITHUIMH, CBI3aHHBIMU C MHOTOTpaHHUKAMH;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOI'PAHHHUKOB (IIpU3Ma,
NUpaMua, MPSMOYTOJIbHBIN Tapajiiesienumne, Kyo);

e KJIacCU(QUIIMPOBATH  MHOTOIPAHHMKH,  BbIOMpas  OCHOBaHMS IS
KJ1accu(puKaIum;

e CBOOOJHO OMNEPUPOBATH TMOHITHUSIMHU, CBSI3aHHBIMH C  CEYCHHEM
MHOTOT'PaHHUKOB IJIOCKOCTHIO;

e  BBITIOJIHATD napajiesbHoe, HEHTPAIbHOE u OpPTOTOHAIBHOE
NPOEKTUpPOBaHUE (UTYP HA TIOCKOCTb, BHIMOIHATH U300pakeHUus (uryp
Ha TUIOCKOCTH;

e CTPOUTH CEUEHHUS MHOTOTPAHHUKOB PA3IMUYHBIMU METOJIAMH, BBINOIHSITH
(BBIHOCHBIE) TIOCKHUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYUCIATH IUIOHMIAAM  TOBEPXHOCTEH  MHOTOIPAHHMKOB  (IIpHU3Ma,
NUpaMHIa), TEOMETPUUECKUX TeJl C IpUMEHEHUEM (HOpMYIT;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb W TUIOCKOCTh CHMMETPHUH, IEHTP, OCb U IUIOCKOCTh CHUMMETPUH
urypsr;

e CBOOOJHO ONEPUPOBATH MOHATUAMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJMHATaM B IPOCTPAHCTBE;

e BBIMIOJIHATH ICUCTBUS HaJ BEKTOPAMH;

e pemaTh 3aJadyd Ha JJOKA3aTeJbCTBO MAaTEMAaTHYECKHUX OTHOIICHUU U
HaXOXJICHHUE T€OMETPUYECKUX BEIMYMUH, MPUMEHSSI W3BECTHBIE METObI
IpU PEIIeHUd MAaTEeMaTUYECKUX 3a/a4 MOBBIIIEHHOTO M BHICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE TPOrpaMMHBIE CpPEACTBA M  DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PELICHUN CTEPEOMETPUUECKUX 3a/1aY;

e U3BJEKaTh, MPeoOpPa3OBBIBATH M HHTEPIPETUPOBATH HWHGOPMAIUIO O
NPOCTPAHCTBEHHBIX TI'E€OMETpUYECKHX (Urypax, NperCcTaBICHHYI0 Ha
yeprexax U pUCYHKaX;

e TMPUMEHATH TIONyYCHHbIE 3HAHUS Ha TPAKTUKE: CpaBHUBATH U
aHAIM3UPOBATH peajbHbIEe CUTYalluH, MPUMEHATh U3yYCHHbIE MOHITHUS B
nporecce IMOMCKAa  pElIeHHs  MaTeMaTH4ecKd  ChOpMYIUPOBAHHOM
npoOJIeMbl, MOJIETUPOBATh pEalbHbIE CUTYallMM Ha S3bIKE TE€OMETPHH,
UCCJIEIOBATh MOCTPOSHHBIE MOJENIN C MCIOJIb30BAaHUEM T€OMETPHUUYECKUX
NOHSTHM W TEOpeM, ammapaTta ainreOpbl, peliatb MpakTHYeCKue 3aadH,
CBSI3aHHBIEC C HAXOXKIECHUEM T€OMETPUUYECKUX BEITUYHH;

e HMETh MPEJCTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHs T€OMETPUH Kak
COCTaBHOM YacTu GyHAaMEHTa pa3BUTHUSL TEXHOJIOTUH.

K xoniy 11 kiacca oOyqaronuiicst HAy9UTCS:



CBOOOJHO ONEPHPOBATH IMOHATHUSMH, CBS3aHHBIMU C IHJIMHJIPHUYECKOM,
KOHHUYECKON M C(HEepUYeCKOM TOBEPXHOCTIMHU, OOBICHATH CIOCOOBI
TIOJTYYCHHS,

OIEepUPOBATh MOHATHUSIMHM, CBSI3aHHBIMH C TCJIAMH BPAICHUS . [IMIHHIPOM,
KOHYCOM, c(hepoii u mapom;

pacmo3HaBaTh Tella BpalleHus (IWIMHApP, KOHYC, cdepa W ImMap) H
OOBSCHATH CITOCOOBI TIOJTYYCHHS TEJT BPAIICHUS;

KJIacCU(UIIMPOBATH B3aUMHOE PACITOJIOKEHUE C(hephl M INTIOCKOCTH;
BBIUMC/ISATh BEJIMYUHBI 3JIEMEHTOB MHOTOTPAHHMKOB W Tl BpAICHUS,
00BEMBI M TUIONIAJM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJI BPAILCHHS,
TCOMETPUYCCKUX TeJl C IPUMEHEHUEM (HOPMYIT;

CBOOOJHO OIEPUPOBATH TMOHATHSIMH, CBA3AHHBIMH C KOMOWHAITUSAMHU TEI
BpalllcHUsI ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OIMMCAaHHBINA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK MJIU TEJIO
BpaIllCHHS;

BBIUHC/ISITh COOTHOIIEHUS MKy TUIOMIAAIMH TIOBEPXHOCTEH U 00bEMaMH
II0JTOOHBIX TEI;

NU300pakaTh H3ydaeMble (QUTYpHI, BBIMTOJIHATH (BBIHOCHBIC) ILIOCKHE
YEPTEKU U3 PHUCYHKOB IMPOCTBHIX 00BEMHBIX (UTYP: BHUJI CBEpPXy, COOKY,
CHU3Y, CTPOUTH CCUCHHS TEJI BPaAIICHUS;

W3BJICKaTh, WHTCPIPETUPOBATH M TPeoOpa3oBBIBATH HH(POPMAIIUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX (HUrypax, NpeICTaBICHHYIO Ha
gyeprekax U PUCYHKaX;

CBOOOTHO OTIIEPUPOBATH IMMOHATHEM BEKTOP B IMPOCTPAHCTBE;

BBITIOJTHATH OTICPAIIMK HAJl BEKTOPaMHU;

3aJ1aBaTh INIOCKOCTh YPAaBHEHHEM B JICKAPTOBOH CUCTEME KOOPIUHAT;
periaTh reOMETPUUYCCKHE 33/1aUd Ha BBIYMCJICHUE YTIIOB MEXIY MPAMBIMHU
U TUIOCKOCTSIMH, BBIUHMCIICHHUE PACCTOSHUH OT TOYKH JO IUIOCKOCTH, B
IICJIOM, Ha IPUMEHEHUE BEKTOPHO-KOOPIMHATHOT'O METO/Ia MPH PEIICHUH;
CBOOOJHO ONEPHPOBATh TOHATHSIMH, CBSI3aHHBIMH C JIBHDKCHHEM B
IPOCTPAHCTBE, 3HATh CBONCTBA JBMKCHUI;

BBITMIOJHATh M300paKCHUS MHOTOTPDAHHMKOB W Tl BpAICHUS TPH
napajuIeIbHOM — TIEPeHOCe, IEHTPAJIbHOW CUMMETPHH, 3CpKaJbHOU
CUMMETPHH, IIPU TTOBOPOTE BOKPYT NPSIMOM, MpeoOpa3oBaHMsI MO 100HS;
CTPOUTH CEUCHHUS MHOTOTPAaHHUKOB M TEJI BPAIICHHS: CCUCHUS IMJIUHIPA
(TapasuIeNIbHO U MEePISHIUKYISIPHO OCH), CEYCHHUS KOHyca (Tapaijie/IbHbIC
OCHOBaHHIO M TIPOXOIAIIUE Yepe3 BEPIINHY), CEUCHUS Iapa;
UCIIOJIb30BaTh METOABI IOCTPOCHHS CEUYEHUMH: METOJ CIIEJ0B, METO]
BHYTPEHHETO MPOCKTUPOBAHUS, METOJI IIEPEHOCA CEKYIIEH TII0OCKOCTH;



JI0Ka3bIBaTh TEOMETPUYECKUE YTBEPKICHUS;

NPUMEHSTh TeoMeTpudecKkue (akThl IS PEIICHUS CTePEeOMETPHUUECKUX
3a/lay, MPEeANoJaraloiuX HECKOJBKO IIAaroB pPEHIeHHs, €CIU YCIOBHS
NpPUMEHEHHS 3aJ]aHbl B SIBHOUM U HESIBHOU (opme;

pemiath 3ajJadyd Ha J0Ka3aTelbCTBO MAaTEeMaTHYECKUX OTHOIICHUH U
HaX0XJICHHE T€OMETPUUECKUX BEJINYNH;

NPUMEHSTH MPOTrPaAaMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHUKAI[MOHHBIE
CUCTEMBI MPHU PEIICHUN CTEPEOMETPUUYECKUX 3a/1aY;

OpPUMEHSATh  MOJyYEHHbIE  3HAHWA  Ha  TIPAKTUKE:  CpPaBHUBATH,
aHAJIM3UPOBATH U OIICHUBATH peajbHbIe CUTYallUU, TPUMEHSATh U3YUCHHBIC
NOHSTHS, TEOpPEeMbl, CBOMCTBA B Tpollecce TOWCKAa  pelIeHus
MaTEeMaTU4YeCKH  CPOPMYIMPOBAHHOM  TPOOJIEMBI,  MOJEIUPOBATH
peanbHbIE CHUTyallMd Ha SI3bIKE T€OMETPHUH, HCCIEIOBAaTh IMOCTPOCHHBIE
MOJIENTd C UCIOJIb30BAHHMEM T'€OMETPUYECKUX TOHATUA UM TEOpEeM,
anmapara anreOpbl, pemaTh NPAKTUYECKUE 3a/layd, CBA3aHHBIE C
HAX0XJACHUEM T€OMETPUYECKUX BEIIMUNH;

UMETh TPEACTaBICHUS OO0 OCHOBHBIX ATalax pPa3BUTUS T€OMETPUM Kak
COCTaBHOM YacTu GyHAaMEHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
n

HaumenoBanue
pa3aeyioB U TeM
NporpamMmbl

KoanuyecTBO 4acoB

Bceer KoHTpoJbHBI

0 e padoThbl

IIpakTH4ecku
e padoThbl

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTe/IbHbI
e pecypchbl

BBenenue B
CTEPEOMETPHUIO

23 1

Bzanmuoe
pacroJioKeHue
MIPSIMBIX B
MPOCTPAHCTBE

[TapannensHOCTH
MPSIMBIX U
IJIOCKOCTEN B
MIPOCTPAHCTBE

[TepnieHAMKYISAPHOCT
b IPSIMBIX U
IIJIOCKOCTEMN B
MIPOCTPAHCTBE

25

VYTriasl 1 paccTOSTHUS

16 1

MHOrorpaHHuKu

Bexkrops! B
MIPOCTPAHCTBE

12

[ToBTOpEHME,
0000111eHNE U
CHCTEMAaTH3alHs
3HAHHUH

OBIIEE KOJMYECTBO
YACOB I10
I[TPOTPAMME

102 6




11 KIJACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne (undposbie)
pa3iesioB U TeM Koutpoabubie | IlpakTuyeckue
n/n Bceero oOpa3oBaTe/ibHbIE
NMPOrpamMmbl padoThI padoTbl
pecypcsbl
| AHanmuTH4ecKas 15 |
reoMeTpust
[ToBTOpEHME,
) 0000111eHNE U 15 |
CUCTeMAaTH3aIHs
3HAHUM
3 O0BEM 17 |
MHOTOTpaHHUKA
4 Tena Bpaienus 24 1
IImomanu
5 HOB?pXHOCTI/I u 9 |
00BEMBI KPYTIIBIX
Te
6 JBrkenust 5 1
[ToBTOpEHME,
. 0000111eHNE U 17 )
CUCTeMaTH3aIHs
3HAHUM
OBILEE
KOJIMYECTBO YACOB 102 8 0
I10 ITPOT'PAMME




ITOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

Ne
n/
n

Tema ypoka

KoandyecTBO 4acoB

Bcero

K/p

Ip/p

6)1(0)2

OcHOBHBIE TIpaBUIIa U300paKEHHSI HA PUCYHKE
TUIOCKOCTH, MapaJuIIbHBIX TPSMBIX
(OTpe3KoB), cepeIuHbI OTPE3Ka

[ToHsiTHSI CTEPEOMETPUH: TOUKA, TIPsIMas,
TUIOCKOCTB, MPOCTPaHCTBO. OCHOBHBIE MpaBHIIa
M300paKeHNs Ha PUCYHKE TUIOCKOCTH,
MapajuieIbHbIX MPSAMBIX (OTPE3KOB), CEPETUHBI
oTpe3Ka

[MonsiTHs: TIEpeceKaroIuecs MI0CKOCTH,
MIEPECEeKAIOIINECs MPsMasi M IIOCKOCTB;
MOJTyITPOCTPAHCTBO

[MonsiTHS: TIEpeceKaroIUecs MI0CKOCTH,
MIEPECEeKAIOIINECs TPsMasi ¥ IIIOCKOCTB;
MOJTyITPOCTPAHCTBO

MHororpaHHuKH, U300paKEHHUE MPOCTEHIITIX
MIPOCTPAHCTBEHHBIX (PUTYpP, HECYILIECTBYIOIINX
00BEKTOB

MHororpaHHuKH, H300paKEHHUE MPOCTEHIITNX
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIINX
00BEKTOB

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIIEACTBUS
U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBbHIE CIIEACTBU
U3 HUX

AKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIIECACTBUS
u3 HuX. CriocoObl 3a1aHUs IPSMBIX U
MIJIOCKOCTEH B ipocTpaHcTBe. O003HAYCHUS
MPSAMBIX U IIOCKOCTEHN

10

N3obpaxenune ceueHnit mupaMuIbl, Kyda u
MIPU3MBI, KOTOPBIE MMPOXOJIAT Uuepe3 ux péopa.
N3o00paxkeHue nepeceveHus MoydeHHbIX
IJIOCKOCTEM. PackpammBaHue mOCTPOSHHBIX
CeueHUM pa3HbIMU I[BETaMU

11

N3obpaxenune ceueHnit mupaMuibl, Kyda u
MIPHU3MBI, KOTOPBIE TIPOXOIAT Yepe3 ux peéopa.




N3o00paxkeHue nepecevyeHus MorydeHHbIX
IJIOCKOCTEM. PackpalmBanre moCTPOCHHBIX
CeueHUM pa3HbIMU I[BETaMU

12

N3obpaxenune ceueHnit mupaMu b, Kyda u
MIPU3MBI, KOTOPBIE MMPOXOJIAT yepe3 ux péopa.
N3o00paxkeHue nepeceveHus MoJydeHHbIX
IJIOCKOCTEM. PackpammBaHue mOCTPOCHHBIX
CeueHUM pa3HbIMU [[BETAMU

13

N3obpaxenune ceueHnit mupaMuibl, Kyda u
MIPU3MBI, KOTOPBIE MMPOXOJIAT yepe3 ux péopa.
N300paxkeHue nepeceveHus MorydeHHbIX
IJIOCKOCTEN. PackpammBaHue mOCTPOCHHBIX
CeueHUM pa3HbIMU [[BETaMU

14

Merton cnenoB sl MOCTPOCHUS CEYECHHI

15

Merto cneaoB sl MOCTPOEHUS CEUCHUM.
CBolicTBa nepeceyeHrid MPSMbIX U IIOCKOCTEN

16

Merton cnenoB sl TOCTPOCHUS CEUCHHI.
CBolicTBa nepeceyeHrid MPSMbIX U IIOCKOCTEN

17

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM Toukam Ha péOpax. Co3aaHne BRIHOCHBIX
YEepTEKEW U 3alHUCh IIAr0B MOCTPOEHUS

18

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM Toukam Ha péOpax. Co3aaHne BRIHOCHBIX
YEepTEKEW U 3alKUCh IIAr0B MOCTPOEHUS

19

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM Toukam Ha péOpax. Co3aaHne BRIHOCHBIX
YEepTEKEW U 3alUCh IIAr0B MOCTPOEHUS

20

[TocTpoenue ceuenuii B mupamuae, Kyoe mo
TpéM Toukam Ha péOpax. Co3aaHne BRIHOCHBIX
YEepTEKEW U 3alHUCh IIAroB MOCTPOEHUS

21

[ToBTOopenue mnanumerpun: Teopema o
MPOMOPLHUOHANBHBIX oTpe3kax. [lonobOue
TPEYroJbHUKOB

22

[ToBTOopenue mnanumerpun: Teopema
Menenas. PacueTsl B cCUeHHUSIX HAa BEIHOCHBIX
yeprexax. Mctopus pa3BUTHS TUIAHUMETPHUH U
CTEpPEOMETpUH

23

KonTtponbHas padoTa "AKCHOMBI
crepeomerpun. CeueHnus"

24

BsaumHoe pacnonoxeHue npsMbix B
npoctpancTBe. CKpenuBarouuecs npsmele.




[Ipu3Haky CKpEemMBaIOMIUXCS MPSMBIX.
[TapanienpHble MPsIMbIE B TPOCTPAHCTBE

25

Teopema o cyliecTBOBaHUH U €IMHCTBEHHOCTH
NPAMON mapaJuieTbHOW TaHHOW MPSIMOH,
MPOXOIAIeH yepe3 TOUKY IPOCTPAHCTBA U HE
JIe)Kalle Ha JaHHOUM npsiMoi. Jlemma o
MepeceyeHNH MapayIeIbHBIX MPSMBIX
MJI0CKOCTBIO

26

[TapannensHOCTH Tpex MpsiMbIX. Teopema o
TpEX mapasuiebHbIX NPsAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

27

[TapannensHoe poekTrpoBanue. OCHOBHBIE
CBOICTBaA MapaIeIbHOTO MPOEKTUPOBAHUSI.
N3obpaxenue pa3Hbix GUryp B mapamuieabHON
MPOEKIINU

28

[lenTpanbHas npoekusa. Yroiu ¢
COHAIpPaBJICHHBIMU CTOPOHAMH. YTOJ MEXY
MPSIMBIMU

29

3amaun Ha JOKa3aTeJIbCTBO U MCCIEI0BaHHE,
CBSI3aHHBIE C PACIIOJIOKEHUEM TPSMBIX B
MPOCTPAHCTBE

30

[TonsTHA: MapaJIIETbHOCTh NPSIMOM 1
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
MapajuIeTbHOCTH MPSMON U TNIOCKOCTH.
CBolicTBa mapauieIbHOCTH IPSIMOU U
MJI0CKOCTH

31

['eomeTpuyeckue 3a/1a4u Ha BEIYHACICHUE
JI0Ka3aTeNbCTBO, CBSI3aHHBIC C
MapajuIeIbHOCTBIO IPSIMBIX | IJIOCKOCTEH B
MPOCTPAHCTBE

32

[TocTpoenue ceueHusl, MPOXOIAIIETO Yepe3
JAHHYIO IPSIMYIO Ha YepTeXKe U MapauieIbHOTO
Ipyrou npamoii. Pacuér oTHomeHui

33

[NapannenpHas mpoekuus, IpUMEHEHUE s
MMOCTPOCHHUS CEUEHUN KyOa
napasienenumnena. CBoncTBa
napajuiesienune1a u IpusMbl

34

[TapannensHble mockocTH. [Ipu3Haku
MapajuIeIbHOCTU JBYX IIOCKOCTEH

35

Teopema 0 mapasuieIbHOCTH U €IMHCTBEHHOCTH
IJI0CKOCTH, MPOXOAAIIEH uepe3 TOUKy, He




MPUHAIJIECKAILYIO TaHHOM TIJIOCKOCTH U
CJIIEACTBUS U3 HEe

36

CBolicTBa mapaiesbHbIX MIJIOCKOCTEH: O
MapajuIeTIbHOCTU MPSMBIX IEpECeUeHus Ipu
MepPEeCeYeHHH JIBYX MapauIeIbHbIX TIOCKOCTEH
TpeThel

37

CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH: 00
OTpe3Kax mapasuiedbHbIX MPSAMBIX,
3aKIIIOUEHHBIX MEX]Ty MapayljiebHbIMU
IJIOCKOCTSIMU; O MIEPECEUCHHUH MPSAMOM ¢ ABYMS
napayuieabHBIMU MJIOCKOCTAMU

38

[ToBTOpenue: Teopema [Mudaropa Ha
MJI0CKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CpoiicTBa Ky0a U MPSIMOYTOJIBLHOTO
napajuiefienunena

41

Brruncnenue 1iauH oTpe3koB B KyOe U
MPsIMOYTOJIbHOM Tapajuiesienure e

42

[TeprieHANMKYISAPHOCTH MPSIMOM U TIIOCKOCTH.
[Ipu3Hak neprneHauKyIIPHOCTH IPSIMON U
MJI0CKOCTH

43

[TeprieHANKYISAPHOCTH MPSIMOM U TIIOCKOCTH.
[Ipu3Hak neprneHauKyIIpHOCTH TPSIMOU U
MJI0CKOCTH

44

Teopema o cymiecTBOBaHUM U €IMHCTBEHHOCTH
NPAMOM, IPOXOAAIIEN YEPE3 TOUKY
MIPOCTPAHCTBA U NEPIIEHIUKYISPHON K
MJI0CKOCTH

45

[InockocTu U nepneHAUKYISIPHBIE UM MIPSIMbIE
B MHOTOTpaHHUKAaX

46

[I1nockocTu U epneHAUKYISIPHBIE UM MPsIMbIE
B MHOTOTPaHHUKAaX

47

[Tepnienaukynsap u HakinoHHas. [loctpoenue
MEPIEeHIUKYIIApa U3 TOUKH Ha TPAMYIO

48

[Tepnienaukynsap u HakinoHHas. [loctpoenue
MEPIEeHIUKYIIApPa U3 TOUKH Ha TPAMYIO

49

Teopema 0 TpEX mepreHAuKyIsIpax (mpsmas u
oOpatHas)

50

Teopema 0 TpEX mepreHAuKyIsIpax (mpsmas u
oOpatHas)




51

YT0JI MeXKTy CKPEITUBAIOIIMUMHUCS TIPSIMBIMHU

[Touck neprneHaAuKyISIPHBIX MPSIMBIX C

52 MTOMOIIBIO IEPIICHIUKYISPHBIX MITOCKOCTEH

53 OpTOoroHanbHO€E MPOEKTUPOBAHUE
[TocTpoenune ceuenuii Kyoa, MPU3MBI,

54 MPaBUJILHOM MUPAMHUJIBI C TOMOIIBIO
OPTOTOHAJILHOM MPOEKIINU
[TocTpoenune ceueHnuid Kyoa, MPU3MBI,

55 MPaBUJILHOM MUPAMHUJIBI C TOMOIIBIO
OPTOTrOHAJBLHOW MPOEKIUU
CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIHHO

56 mIockocTH. [Tnockoctu cummerpuii B
MHOTOTPaHHUKAX

57 [Ipu3Hak neprneHauKyIIpHOCTH ITPSIMOU U
MJIOCKOCTH KakK CJIEICTBUE CUMMETPUU

53 [IpaBuibHBIE MHOTOTPAHHUKH. Pacuér
PaccTOSIHUN OT TOYKHU JI0 MJIOCKOCTH

59 [IpaBuibHBIE MHOTOTPpAaHHUKH. Pacuér
PaccTOSIHUN OT TOYKHU JI0 MJIOCKOCTH
CriocoObl ONTYCTUTH MEPIEHIUKYISPDI:

60 CUMMETpPHUS, CIBUT TOYKH 10 MapaJljIeIbHON
NpAMOM

61 CnBur 1o HenapasuieIbHON IPsIMOH,
W3MEHEHUE PACCTOSHUI
Kontponbras padoTa "B3anmuoe

62 PacCIOJIOKEHUE MPSIMBIX U INIOCKOCTEN B
npocrpanctae"
[ToBTOpEHUE: Yroa MEeK Iy IPSIMBIMU Ha

63 IJIOCKOCTH, TPUTOHOMETPHS B TPOU3BOJILHOM
TpPEeYroJibHUKE, TeOpeMa KOCHUHYCOB

64 [ToBTOpEHUE: YTOa MEKIY CKPEIIUBAIOIIUMHUCS
MPSIMBIMU B ITPOCTPAHCTBE

65 ['eomeTrpuueckre METOIbI BEIYUCICHUS yria
MEXAY NPSIMBIMU B MHOTOI'PAaHHUKAX

66 JByrpanHbiii yroj. CBONCTBO JJUHEWHBIX YTJIOB
JBYTPAHHOTO yriia

67 [Tepnienaukynspablie aockocTr. CBOMCTBA
B3aMHO MEPIEHIUKYISIPHBIX MTOCKOCTEN

68 [Ipu3Hak nepneHIuKyIIPHOCTH TIIOCKOCTEN;

TeopeMa o MPSIMOH TepeceYCHUs ABYX




IJIOCKOCTEN NEPIEHIUKYIAPHBIX TPEThEU
MJI0CKOCTH

69

[IpssMOyTOIBHBIN MapasuieNenuIe; Kyo;
U3MEpeHusl, CBOMCTBA MPSIMOYTOJILHOTO
napajuiefienunena

70

Teopema o quaroHaau IpsIMOYTOJILHOTO
napajuieJienuIe/ia u CJIeICTBUE U3 Hee

71

CrepeoMeTrpuueckre U NPUKIAAHbIE 3a]auH,
CBSI3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM
MPSIMBIX U IJIOCKOCTH

72

[ToBTOpEHUE: CKpeluBaroLUuecs IpsIMbIE,
napaJuiesbHbIe MJIOCKOCTH B CTaHIapPTHBIX
MHOTOTPaHHUKAX

73

[Tapa mapannenbHbIX MIIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXAY CKPELIMBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAITHIX

74

PaccrosiHue oT TOYKH /10 MIIOCKOCTH,
paccTosiHue OT MPSMOM JI0 TIOCKOCTH

75

Brrunciienue paccTosHUN MEXTY
CKPEIHMBAIOIIUMHUCS PSIMBIMU C TIOMOIIBIO
MEPIEeHIUKYISIPHOM MIIOCKOCTH

76

TpéxrpanHsblil yroji, HEPaBEHCTBA ISl
TpexrpaHHbIiX yriaoB. Teopema [Tudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JIJIsI
TPEXTPAHHOTO yria

77

DneMeHTHI C(hepUIEeCKO TeOMETPHH:
reoJIe3nYecKue JIMHUU Ha 3emiie

78

KonTtponbHas padoTa "Yribsl u paccTossaus"

79

Cucremaru3zanus 3HaHUK "MHOTOTpaHHUK U
€ro 3JIeMeHTHI"

80

[Tupamuna. Buasl nupamun. [IpaBunbaas
nupamMuaa

81

[Tpusma. [Ipsimas 1 HakJTOHHAS TPU3MBI.
[IpaBunbHas mpusma

82

[Ipamoit napamienenumnen, TpsMOYTrOJIbHbINA
napajuiesenumnes, Kyo

83

Brinyknbie MHOTOrpaHHukU. Teopema Ditnepa

84

Brinykibie MHOTOrpanHuku. Teopema Dinepa.
[IpaBunbHbBIE U MOJTyTIPAaBUIIbHBIE




MHOTOTPaHHUKHU
85 Kontponbras padoTa "MHuororpanHuku" 1
26 [TonsiTHE BeKTOpa HA MJIOCKOCTH U B |
MIPOCTPAHCTBE
87 CyMMma BEKTOpOB 1
88 Pa3zHocTh BEKTOPOB 1
89 [IpaBuio napaienenunena 1
90 YMHOKEHHE BEKTOpa HA YUCIIO 1
01 Pasnoxxenue Bekropa 1o 6a3nc3v/ TpEX |
BEKTOPOB, HE JIEXKAIIHUX B OJTHOM MIIOCKOCTH
92 CkansipHO€ MPOU3BEICHUE 1
93 Brruncnenue yria Mexy BEeKTOpaMu B |
MIPOCTPAHCTBE
94 [Ipocreiimure 3a1a4n ¢ BEKTOpaMu 1
95 [Ipocreiimume 3a1a4n ¢ BEKTOpaMu 1
96 [Ipocreiimure 3a1a4n ¢ BEKTOpaMu 1
97 [Ipocreiimure 3a1a4n ¢ BEKTOpaMu 1
98 O0001IeHre U cucTeMaTU3alis 3HAHUH 1
99 O0001IeHre U cucTeEMaTU3alUs 3HAHUI 1
100 Hrorosas koHTpobHAs paboTa 1
101 Hrorosas koHTpoJbHAs paboTa 1
102 O06001IeHne U cucTeMaTU3alis 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 102
[TPOTPAMME




11 KIJACC

Ne KoanuyecTBO 4acoB
wn | eMAYpoka Beero | K/ | Mp/| DIOP
p p

| [ToBTOopenue Temsl "KoopauHaTel BEKTOpa Ha |
IJIOCKOCTH U B IPOCTpaHCTBE"

) [ToBTOopenue Temsl "CkansipHo€ TPOU3BEACHUE |
BEKTOpPOB"

3 [ToBTOpeHue TeMbl "BbruucineHue yria Mexmay |
BEKTOpPaMH B TPOCTpaHCTBE"

4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMOM, |
MPOXOISIIEH Yepe3 ABE TOUKH"

5 VYpaBHEHHE MJIOCKOCTH, HOPMaJlb, ypaBHEHHE 1
MJIOCKOCTH B OTPE3Kax

6 VYpaBHEHHE MJIOCKOCTH, HOPMallb, YPaBHEHHE |
MJIOCKOCTH B OTPE3Kax

7 BekropHoe npousBeneHue 1

g JIuHeliHbIe HepaBEHCTBA, JIMHEMHOE |
MPOrpaMMUPOBAHHE

9 JIuHeiHbIe HEpaBEeHCTBA, JIMHEMHOE |
MPOrpaMMUPOBAHHE

10 AHaNIUTHYECKUE METOIbI pacuéra yria Mexay |
MPSIMBIMUA B MHOTOTPaHHHKaX

1 AHaNIUTHYECKUE METOIbI pacuéra yria Mexay |
IJIOCKOCTSIMU B MHOTOT'PaHHUKAX

12 dopmyra pacCTOSHUS OT TOUKH JI0 TUIOCKOCTH B |
KOOpJIuHaTax

13 Haxoxnenue paccTositHui OT TOYKH JI0 TUIOCKOCTH B |
KyOe

14 Haxoxnenue paccTositHui OT TOYKH JI0 TJIOCKOCTH B |
MPaBUILHOW MUPAMHUJIC

15 KonTtponbHas padoTa "AHamuTH4YeCKas reoMeTpus" 1 1

16 CeyeHusi MHOTOI'PaHHUKOB: CTaHAApTHBIE 1
MHOTOTPaHHUKHU

17 CedeHnst MHOTOIPAHHUKOB: METO/T CIEI0B 1

18 CeyeHusi MHOTOI'PaHHUKOB: CTaHAApTHBIE |
IJIOCKOCTH, TIEpECceueHus MPsIMbIX U MIOCKOCTEM

19 [TapannensHble NPsMBIEC U IUIOCKOCTH: Mapalljie/ibHbIe |
ceueHus




[TapannenpHble PSMBIE U TUIOCKOCTH: PacyET

20 .
OTHOIIEHUN

)1 [TapannenpHblie NPSMBIE U TUIOCKOCTH: YTIIbI MEXKIY
CKPEIMBAIOIIUMHUCS MTPSIMBIMU
[lepnieniuKkynsipHbIE MPSIMbIE U TUIOCKOCTH:

22 CTaHJIapTHBIE Mapbl NEPIECHIUKYISPHBIX TIIIOCKOCTEHN
U TIPSIMBIX, CHMMETPUHU MHOTOTPAaHHUKOB

3 [lepnieniuKkynspHbIE MPSIMBIE U TUIOCKOCTH: TEOpEMa
0 TpeX MepIeHIUKYIsIpax

24 [lepnieniuKkynspHbIE MPSIMbIE U TUIOCKOCTH:
BBIYMCIICHUS IJIMH B MHOTOI'PaHHUKAX

25 [ToBTOpEHUE: MO MHOTOYTOJIBHUKOB, (hOPMYJIIbI
JUTSI TUTOIIAIeH, COOOpakeHus Mo a00us

%6 [ToBTOpEHUE: TIIOMIA N MHOTOYTOJIBHUKOB, (hOPMYIIbI
JUTSI TUTOIAIeH, COOOpakeHus Mo a00us

7 [ToBTOpEHUE: IO MHOTOYTOJIBHUKOB, (hOPMYJIIbI
JUTSI TUTOIAIeH, COOOpakeHus Mmoa00us
[Imomaau ceyeHnii MHOTOTrPaHHUKOB: TUIOIIAAN

28 MMOBEPXHOCTEH, pa3pe3aHusi Ha YaCTH, COOOPAKCHUS
moxoous
[Imomaau ceyeHnii MHOTOrPaHHUKOB: TUIOIIAAN

29 MMOBEPXHOCTEH, pa3pe3aHusi Ha YaCTH, COOOPaKCHUS
moxoous

30 Kontponbras padota "[loBTopenue:
MHOTOTPaHHUKH, CEYEHNSI MHOTOIPaHHUKOB"

31 O06bEM Tema. O0BEM TPSIMOYTOJIBHOTO
napajuiefienumnena

1 3amaun 00 yaBOEHUHU KyOa, 0 KBaapaType Kyba; o
TPUCEKIUH yTiia

13 CrepeoMeTrpHuueckue 3aJ1auu, CBI3aHHbIE C 00bEMOM
MPSIMOYTOJIBHOTO Mapajuiesienuneia

34 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C BRIYUCICHUEM
00BbEMa MPSIMOYTOJILHOTO MapaieNnenumneaa

35 OO0BEM TIPSIMON TPU3MBI

16 CrepeoMeTpHuecKUe 3a1aul, CBI3aHHbIE C
BBIYHCIICHUEM 00bEMOB NIPSIMO TPU3MBI

37 [Tpuknagabie 331291, CBSI3aHHBIE C O0BEMOM TIPSIMO
MIPU3MBI

18 Brruncnenue 00bEMOB TeN ¢ TOMOIIbIO

onpenenéHHoro uaTerpaiga. O0bEM HaAKIIOHHOU




MIPU3MBI

Brrunciaenne 00bEMOB TEI ¢ IOMOILBIO

39 onpenenéHHoro uaTerpaita. O0bEM MUpaMu bl

40 ®dopmyna 00pEMa mupamusl. OTHOIICHHE 00HEMOB
MUpaMU/L ¢ OOITUM yTIIOM

A1 dopmyna 00pEmMa upamuel. OTHOIIEHHE 00HEMOB
MUpaMU/T ¢ OOITUM yTIIOM

4 CrepeomMeTpHIECKHUE 3a/1a4M, CBSI3aHHBIE C 00bEMaMHU
HAKJIOHHOM MTPU3MBI

13 CrepeomMeTpHIecKHe 3a/1a4M, CBSI3aHHBIE C 00BbEMaMHU
MTAPAMU/TBI

44 [Tpuknagaeie 3agaun mo teme "OOBEMBI TeN",
CBSI3aHHBIE C 00HEMOM HAKJIOHHOW MTPU3MBI

45 [Tpuknagasie 3agaun mo teme "OO0BEMBI TEN",
CBSI3aHHBIE C 00BEMOM MTUPAMUIBI

46 [Ipumenenne 00bEMOB. Brruncienre pacCTOSTHUS 10
IUIOCKOCTH

47 KonTtponbras padota "O6bEM MHOTOTpaHHHKA"

43 [Hunuuapudeckas TOBEPXHOCTh, 0Opasyromime
IAJTUHIPUIECKON MOBEPXHOCTH

49 Humuaap. [psmoit kpyroo#t nunuuap. [lnomans
MMOBEPXHOCTH MUITUHIPA

50 Konndeckas moBepXHOCTh, 00pa3yromme
KOHUYECKOU moBepXHOCTH. KoHyC

51 CedeHne KOHyca MIOCKOCThIO, MapaJIeTbHOU
IUIOCKOCTH OCHOBAHHUS

57 VYceuénnsiii konyc. M3o00paxeHne KOHyCOB U
YCEUEHHBIX KOHYCOB

53 [Tnomaab 60KOBOI MOBEPXHOCTH M TTOJTHOM
MMOBEPXHOCTH KOHYCa

54 [Tnomane 60KOBO# MOBEPXHOCTH M TTOJTHOM
MMOBEPXHOCTH KOHYCa
CrepeomeTpriecKHue 3aa4M Ha I0KAa3aTEIbCTBO U

55 BBIUHCIICHUE, TOCTPOCHUEM CEUYECHUM [IUIUHIPA,
KOHYca
CrepeomeTpriecKHue 3aa4M Ha I0KAa3aTEIbCTBO U

56 BBIUHCIICHUE, TOCTPOCHUEM CEUYECHUM [IUIUHIPA,
KOHYcCa

57 [Ipuknagneie 3a1auu, CBSI3aHHBIE C IIUITUHIPOM

58 [Ipuknagneie 3a1auu, CBSI3aHHBIE C IIUITUHIPOM




59 Cdepa u map
[lepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.

60 Kacanwue mapa u chepsi mmockoctero. Bug u
n300pakeHHE 1Iapa
[lepeceuenue cepsl U mapa ¢ MIOCKOCTHIO.

61 Kacanwue mapa u chepsi mmockoctero. Bug u
M300pakeHHE 1Iapa

62 VYpasuenue chepsl. [Tnomanp chepsl u e€ yacrei

63 Cummetpus cdepsl U mapa
CrepeoMeTpHuueckre 3a/1aui Ha JOKa3aTelbCTBO U

64 BBIYUCIICHHUE, CBSI3aHHBIC CO CPEpOii U IIapoM,
MOCTPOCHUEM HX CEYEHHH MI0CKOCTHIO
CrepeoMeTpHuueckre 3a/1aui Ha JOKa3aTelbCTBO U

65 BBIYUCIICHHUE, CBSI3aHHBIC CO CPEPO U IIapOM,
MOCTPOCHUEM HX CEYEHHI MI0CKOCTHIO

66 [Tpuknagabie 3a1auun, CBsI3aHHbIE CO chepoit u
apom

67 [ToBTOpEHUE: OKPYKHOCTH Ha MIOCKOCTH,
BBIYMCIICHUS B OKPY>KHOCTH, CTaHAapTHBIE TIO100us

68 Pa3znuynble KoMOMHALIMY TeJ BpallleHUs U
MHOTOTPaHHUKOB

69 3agaun o TeMe ""Tena u MOBEpXHOCTH BpallleHus "

70 3agauu o TeMe ""Tena u MOBEpXHOCTH BpallleHHs "

71 KonTtponbhas padoTa "Tena v moBepXHOCTH
BpaieHus"

7 O06beM mumuHApa. Teopema 06 00bEME TPSIMOTO
UWIHHIpA

73 Brruncnenue 00bEMOB TeN ¢ TOMOIIbIO
onpenenéHHoro uHTerpaita. OopéM KoHyca

74 [Tnomraau 60KOBOM ¥ MOJTHOM MOBEPXHOCTH KOHYCA

75 CrepeoMeTpHuecKUe 3a1aul, CBI3aHHbIE C
BBIYHCIICHUEM 00bEMOB IIMIIMHPA, KOHYCA

76 [Tpuknagaeie 3agaun mo Teme "OOBEMBI U TIIOMIAIN
MOBEpXHOCTEN Ten"

O0bEM 1Iapa u mapoBoro cekropa. Teopema 00
00béme mapa. [nomanb cdepsr.

77 CrepeomeTpuyecKHe 3a/1auu, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB I11apa, IaPOBOTO CETMEHTA U
IIapOBOTO CEKTOpa

78 [Tpuknagasie 3agaun mo teme "OO0BEMBI Ten",




CBSI3aHHBIE C 00BEMOM IIapa U TIOHIAAbI0 CHEpHI.
CoOTHOLIEHHS MEXTY IUIOIIAIIMU TOBEPXHOCTEN U
00BéMaMu ITIOJOOHBIX TEN

79

[Tono6HbIe Tema B mpocTpancTBe. M3MeHeHne
00béMa mpu mogo6uu. CTepeoMeTpuuecKue 3a1a4u,
CBSI3aHHBIE C BHIYHCIIEHUEM 00BbEMOB TEI U
TJTONIAJEH MTOBEPXHOCTEN

80

KonTtponbras padoTa "[1nomanym moBepXHOCTH U
00BEMBI KPYTJIBIX TEM"

81

JIBwxenust mpoctpancTBa. OtoOpakenus. JBrkeHus
1 paBeHCTBO (uryp. OOImIre CBOMCTBA ABMKEHUN

82

Busl n1BukeHMil: mapauiebHbIN NEPEHOC,
HEHTpaIbHAsl CHMMETPHS, 3epKaJIbHAsI CHMMETPHSI,
MOBOPOT BOKPYT MIPSIMOIA

83

[IpeobpazoBanus momoous. [psimas u chepa Ditnepa

84

reOMeTpI/I‘IeCKI/IC 3aaa4u Ha IPpUMCHCHUC IBUXXCHUA

85

Kontponbhas padoTa "BekTopsl B mpocTpancTBe”

86

Ob6o6matomee moBTopeHue 11 MOHITHIA 1 METOIOB

Kypca reometrpun 10—11 knaccoB, cucremaTuzanus

3HaHuil: "[lapaenbHOCTh MPSMBIX U TJIOCKOCTEN B
npocrpanctae”

87

O6o6matomee moBTopeHue 11 MOHITHIA 1 METOIOB
Kypca reometpun 10—11 knaccoB, cucremaTuszanus
3HaHuil: "BekTopsl B mpocTpaHncTae"

88

O6o6matomiee moBTopeHue 11 MOHITHIA 1 METOIOB
Kypca reometrpun 10—11 knaccoB, cucremaTuzanus
3HaHuil: "BekTopsl B mpocTpancTse"

89

Ob6o6matomee moBTopeHue 11 MOHITHIA 1 METOIOB
Kypca reometrpun 10—11 knaccoB, cucremaTuzanus
3HaHui: "O0beM MHOTOrpaHHUKA"

90

Ob6o6matomee moBTopeHue 11 MOHITHIA 1 METOIOB
Kypca reometrpun 10—11 knaccoB, cucremaTuzanus
3HaHui: "O0beM MHOTOrpaHHUKA"

91

Ob6o6matomiee moBTopeHue 11 MOHITHIA 1 METOIOB
Kypca reometrpun 10—11 knaccoB, cucremaTuzanus
3HaHui: "[l1omaan moBEepXHOCTH U 0OBEMBI
KpyIJibIX Ten"

92

Ob6o6matomee moBTopeHue 11 MOHITHIA 1 METOIOB
Kypca reometrpun 10—11 knaccoB, cucremaTuzanus
3HaHui: "[lnomaan moBEepXHOCTH U 0OBEMBI
KpyIJibIX Ten"




93

Hrorosas koHTpoJbHAs paboTa

94

Hrorosas koHTpoJbHAs paboTa

95

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUH

96

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKU U €€
POJIb B pPa3BUTHH COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKU U €€
POJIb B Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKU U €€
POJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKU U €&
POJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAyKU U €€
POJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€
POJIb B Pa3BUTHH COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK HAYKU U €€
POJIb B Pa3BUTHH COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

Marematuka: anredpa U Hayajla MAaTEMAaTUYECKOTI0 aHaJN3a, FTEOMETPHSI.
I'eometpus, 10-11 kmaccwsl/ Atanacsas JI.C., byty3os B.®., Kagomues C.b. u

napyrue, AkiuonepHoe oomiectBo «M3narensctBo «IIpocBeenne»

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA

Marematuka: anredpa U Hayajla MaTeMAaTUYECKOI0 aHaJn3a, FTEOMETPHSI.
I'eomeTpusi: 10—11-e kiaccwl: 0a30BbIN U YryOJEHHBIA YPOBHU:
MeToaudeckue pekomenaanuu Kk yaueouuky JI. C. Atanacsina, B. @. byry3osa,

C. b. Kagomuesa u n1p. — Mockaa : [Ipocsemenue, 2023. — 38 ¢

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. MaTepHET-OMOIMOTEKa caiiTa MOCKOBCKOTO IIEHTPa HEMPEPHIBHOTO
MareMaTH4eckoro oopaszoBanus. http://ilib.mccme.ru /

2. Martematuueckue 3TIobI. http://etudes.ru

3. HayuHo-niomysisipHbIN (pH3UKO-MaTeMaTHYECKUN KypHaI. «KBaHT».

http://kvant.mccme.ru/
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