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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (OpMHPYEMOE  MpU  U3YYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIIEHUMU 3a/1a4 €CTECTBEHHO-HAy4YHOTO IMKJIA, B YaCTHOCTH
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  oOecledYeHUE  BO3MOKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpHHM Ha YriayOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMUpOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (UIYypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpPE MHOIOTPaHHUKHM M Te€Ja BpalIEHUs, KOHCTPYUPOBATH TI'€OMETPUYECKHE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMUpOBaHHE yYMEHHs BIAJETh METOJAMHU JI0Ka3aTeIbCTB U aJTOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKH B TMPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (DYHKITMOHAIEHONH TPAaMOTHOCTH, PEICBAHTHOW TCOMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMii, UCCJIEIOBAaHUS TOCTPOEHHBIX MOJIENEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh OIEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHUSAM, HO U 1O rojgaM oOydenus. ConepxaHue oOpa3zoBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPaTHO. OTO TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPEJICTABICHUN 00YYaIOIIUXCsl, PACIIUPsS U yriayOmsis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3yYeHHUE T€OMETPHUH KaK COCTaBIIAIONICH yueOHoro npeamera «MaremaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebGHoro kypca «l['eomerpus» Ha yriayOJaEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpaHcTBo. IloHATHE 00 aKCMOMaTHYECKOM IIOCTPOCHUM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMBIX. [lapamuiebHOCTB IPSAMBIX U IIJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIe
IIPSIMBIE B IIPOCTPAHCTBE, aPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajyieNbHOW MPOEKUHUH. YTJbl C COHAMPABIECHHBIMU CTOPOHAMU, YIOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, BYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiime mnyTd Ha TIOBEpXHOCTM MHOrorpaHHuka. Teopema Oinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWibHAs NUpamMuAa, MPAaBWIbHAS TPEyrojbHas NUpaMuia W MPaBUIbHBINA
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpuss B IPAaBWJIBHOM MHOIOI'PDAaHHHUKE: CUMMETPHUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W  IPOTUBOIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. I[IpU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHATaMH TO4YEK. YTOJN Mexay BekTopaMu. CKalsipHOE MpPOU3BEJICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMHIbl U KoHyca. OOBEM 11apa U 1mapoBoro
CerMEHTa.

KomOuHanmu Tenm BpaimieHuss W MHOTOTpaHHHMKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIMCAHHOW B MHOTOTPAHHHK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIomanas chepsl U €€ dacTew.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB M TEJT BPALICHUS: CEYEHUS IWJIMHAPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbl 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHart B npoctpaHcTBe. Koopannatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHaTHO-BEKTOPHBIA METOJ MpPHU PEUICHUH TE€OMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJIbHAsT CUMMETPHS, 3€pKaJlbHasi CHUMMETPHs, MOBOPOT BOKPYT MPSAMOIA.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«'EOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaanckoe BOCIIUTAHME:

c(OpPMUPOBAHHOCTH IPAKIAHCKON MO3UIIMU 00YYarOIIEerocst Kak akTUBHOTO U
OTBETCTBEHHOTO  4j€Ha  pPOCCHICKOro  o0IiecTBa,  NpPEICTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUHM C HX
GYHKIUSMU 1 Ha3HAUCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
MPOLLJIOMY M HACTOSIIEMY POCCUUCKOW MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K



JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCHUMCKOM MaTEMAaTUYECKOM MIKOJIBI,
UCIIOJIb30BAaHUE DJTHUX JOCTIDKEHUH B JAPYTrUX HayKaxX, TEXHOJOTHsX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMS, 3TUYECKOIO MOBEJIEHUS, CBA3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKH W JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYyAYIIEro;

4) acTeTH4ecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOLICHUWE K MHPY, BKIIOYAs SCTETHKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a7a4, PEUICHUH, pacCy ACHHUI, BOCIPUUMUYUBOCTh
K MaTEeMaTHYE€CKUM acleKTaM pa3ju4HbIX BUIOB HCKYCCTBA;

5) puzuveckoe BocUTaHME:

C(OPMUPOBAHHOCTb YMEHHUS NPUMEHATh MaTeMAaTUYECKUE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 3JIOPOBbIO (3I0pPOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUU U
OTIIbIXa, peryispHas (u3NUecKasi aKTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-030POBUTEIBHON IEATEIBHOCTBIO;

6) TpynoBO€E BocnuTaHMe:

TOTOBHOCTh K TpYyHdy, OCO3HAaHUWE IIEHHOCTU TPYAOIIO0Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ MNPUWIOKEHUSIMH, YMEHUE COBEpLIaTb OCO3HAHHBIA BBHIOOP
Oyaymeil npodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTreMaTH4ecKoMy  OOpa3oBaHUIO U
caM000pa30BaHUIO Ha TMPOTSHKEHUH BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH;

7) 3K0JIOTHYeCKOe BOCITMTAHHE:

C()OPMUPOBAHHOCTh  IKOJIOTUYECKON  KyJIbTYypbl, TIOHHMMaHUE BIUSHUS
COLIMAJIBHO-D)KOHOMHUYECKUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBHOM
Cpellbl, 0OCO3HaHME TJI00ATIBHOIO XapakTepa SKOJOTUYECKUX MPOOIeM, OpUEHTALIHS
Ha TPUMEHEHHE MATeMAaTHMYeCKMX 3HAHMM JUIsl pemieHus 3agad B 00JacTu
OKpYXarollel cpepl, IJIAHUPOBAHUE IIOCTYIIKOB M OLEHKH HMX BO3MOKHBIX
MOCIICICTBUUN [T OKPYIKAIOILIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKd W OOIIECTBEHHOM  MNpPAaKTHKW, MOHUMAaHHE
MaTEMaTUYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW AESITEIBHOCTH, ITAloB €€
pPa3BUTUS M 3HAYUMOCTH JJISI PA3BUTUS LMBUIM3ALMH, OBJIAJAEHUE S3bIKOM
MaT€MaTUKM U MaTeMaTUYeCKOM KyJIbTYpOHM Kak CpEJACTBOM IIO3HAHUS MHPA,



TOTOBHOCTb OCYHICCTBJIATH IIPOCKTHYIO MW HMCCICAOBATCILCKYIO JICATCIIBHOCTD
HHIWBUYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

BBISIBIISAIT M XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKK MAaTEMATUYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHNS TIOHATHIA, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAIUH,
OCHOBaHMsI /1711 0000IIEHHS U CPABHEHHUSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (popmMynupoBaTh U  NPeoOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIL;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIFOUEHUM, YMO3aKIFOUEHUN 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUM
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTH MMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelleHrus Y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  Yy4€TOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

WCIIOJIb30BaTh BOMNPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
bopMynaMpoBaTh  BONPOCHl,  (UKCHPYIOUIME  MPOTUBOpEUHE,  MNpoodseMy,
yCTaHABJIMBAaTh MCKOMOE W JaHHOE, (OpPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIEIOBAHHE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00bEKTa, SBICHHS, IIpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMHU, MPOIECCAMU;

CaMOCTOSITeNILHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAOMIOJICHUS, WCCIICOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCa, a TAKKE BbIIBUIAThH
MIPETNOJIOKEHUSI O €T0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIIPOC U JIJISl PEILICHUS 3a]1auu;



BBIOMPATh MH(POPMAIHIO U3 UCTOYHUKOB PA3TUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WH(OOPMAIMIO PA3TUYHBIX BHIIOB H
dbopm npeacTaBiIeHuUS;

CTPYKTYpUpPOBaTh WHGOPMAIIHIO, TPEICTABIITh €€ B Pa3IUYHBIX (opmax,
WLUTIOCTPUPOBATH TPadUICCKH;

OIICHUBATh HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSITENILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

OOmenne:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeasIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXKAaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHWS MO XOJy PEIICHUS 3aJ1ayH,
KOMMEHTHUPOBATH MOJYUYCHHBIN pe3yJIbTar;

B X0Jie 0OCYXXJICHUS 3aJlaBaTh BOIIPOCHI IO CYILECTBY OOCYXJIaeMOMN TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh HJCH, HAIlCJICHHbIE Ha TOUCK
pEIICHUsA, COMOCTABIATh CBOM CYXKICHHUS C CYXICHUSIMH APYTUX YYaCTHUKOB
Jajora, oOHapy)KUBaTh Pa3Uyue U CXOJICTBO MO3HWIIUMA, B KOPPEKTHOU dopme
bopMyIUpOBATH Pa3HOTIIACHS, CBOM BO3PAKECHUS;

MPEACTABIATh PE3YIbTATHI PEIICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIEOBAHUSI,
MPOCKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS ¢ Y4€TOM 3aaad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHUS 3a/a4d, BRIOUPATh CIIOCO0 pelieHus ¢
y4ETOM UMEIOIIMNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C y4€TOM HOBOW MH(pOpMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJIcTh ~ HaBBIKAMHU  IIO3HABATEIbLHOM  peduieKkcMM  KaK  OCO3HAHHUS
COBEPIIAEMBIX JICMCTBUUA WM MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJECTh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa PEIICHUS
MaTEMaTHYECKOM 3a1auH;

MPEIBUAETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUU 33a1a4H,
BHOCHTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIIBCTB, JTAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa IEIU U YCIOBUSIM, OOBSICHATh MPUYUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIHbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHasI 1eITEJIbHOCTD:



MOHMMATh U KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThl mpu pemieHnH Y4eOHBIX 3a7ad, TPUHUMATH II€Ib COBMECTHOU
NeATEILHOCTH, TJIAHUPOBATh OPTAHM3AIIMI0O COBMECTHOW pPabOThI, pacrpeneisiTh
BUJIbI pabOT, JIOrOBAapUBAThCsS, OOCYX AAaTh IMPOLIECC U Ppe3yJabTaT padoThI,
0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMNNOBBIX (opMax paboTel (0OCyXaeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE€ WITYPMBD» M HHBIE), BBIIOJHATH CBOK 4YacTh pabOTBHl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJIEHAMU KOMAaH[bI, OLICHUBATh
KaueCcTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMHU B3aUMOJICUCTBUSI.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMHU MOHSTUAMH CTEPEOMETPUU TIPU
pELIEHNH 3a7a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPHUMEHATh AKCHOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX MPHU PELICHHUU
F€OMETPUYECKHX 3a]1aY;

e KJIACCH(PUUMPOBATH B3aUMHOE PACIOJIO)KEHHE MPSMBIX B IPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U INIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSMHU, CBSI3aHHBIMH C YIJIAMH B
MIPOCTPAHCTBE: MEXKAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJIHO OMEPUPOBATH MOHSATUSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;

e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHJbI MHOTOTPAHHHUKOB (TIpH3Ma,
nupamMua, NPSMOYTOJIbHBIN TTapajuieenunes, Kyo);

e KJaccupUIMpOBATH  MHOTOTPAHHUKU, BbIOMpas  OCHOBAaHUS  JIs
KJ1accuduKaluu,

e CBOOOJIHO OMEPUPOBATH MOHSTUSIMU, CBSI3aHHBIMM C  CEUEHUEM
MHOTOTPAHHUKOB IJIOCKOCTHIO;

e BBINIOJHSATH napajjiebHOe, LHEHTpaIbHOE u OpPTOTrOHAJIBHOE
MPOEKTUPOBAHUE (PUTYP HA MIOCKOCTh, BBIMOJHATH U300pakeHus: Guryp
Ha TJIOCKOCTH;

e CTPOWTH CEUYCHHS] MHOTOTPAHHUKOB Pa3JIMYHBIMU METOJAMH, BBITIOTHITH
(BBIHOCHBIE) TIOCKHUE YEPTEKH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJ] CBEpPXY, COOKY, CHU3Y;

e BBIUMCISITH  IUIONIAQAM  IOBEPXHOCTEW  MHOTOIPaHHUKOB  (IMpU3Ma,
MMpaMuJia), TCOMETPUIECKUX TEJI C IPUMEHEeHHEM (hOpMYIT;



CBOOOJTHO OMEPUPOBATH MOHITHSIMHU: CUMMETPHUS B TIPOCTPAHCTBE, IIEHTD,
OChb M IUIOCKOCTb CHUMMETPHUH, LEHTP, OChb U IUIOCKOCTH CHMMETPUHU
burypsr;

CBOOOJTHO OIEpPUPOBATh MOHATHUSIMU, COOTBETCTBYIOIIMMHU BEKTOpaM H
KOOpAMHATaM B IPOCTPAHCTBE;

BBITOJIHSATH JCUCTBHS HAJl BEKTOPAMMU;

pelarh 3aJadyd Ha JOKa3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUH U
HaxO0XJICHUE TCOMETPUYECKHX BEIUYUH, NMPUMEHSSI W3BECTHBIE METOJbI
IIPU PEIICHUN MAaTEMAaTUYECKUX 3a7a4 MOBBIIICHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

MPUMEHATh MPOCTEUIIME MPOrPaMMHBIE CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a1aY;
U3BJIEKaTh, MPEOOpa3oBbIBATh W HMHTEPIPETHPOBATH HMHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, TMpeJCTaBICHHYIO Ha
YepTEkKaxX U PUCYHKAX;

MPUMEHATh TOJYYCHHBIE 3HAHWA Ha MNPAKTUKE: CpPaBHUBATh U
AHAJIM3UPOBATh PEAIbHBIE CUTYAIIMU, MPUMEHITh U3YYCHHBIC MOHATHUS B
mpoliecce IMOMCKAa  pelIeHUsT MaTeMaTU4YecKd  CPOpMYIHpPOBAHHOMN
npoOIeMbl, MOJEIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAHUEM I'E€OMETPUUYECKHUX
MOHATUM W TEopeM, almapara ajareOpbl, pemiaTth MPaKTUUYECKUE 3a/layuu,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINUNH;

UMETh TpeJCTaBICHUSI 00 OCHOBHBIX JTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiaacca oOydaromuiicss HayduTCs:

CBOOOJHO OMEPUPOBATH MOHATHUSMH, CBS3aHHBIMH C IIHJIMHIPHYCCKOM,
KOHMYECKOH U CPEepUUYSCKOM TOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJTyYCHHUS;

OTIEpUPOBATh MOHATHUSIMH, CBSI3aHHBIMH C TEJIAMH BPAICHUS: ITUITHHIPOM,
KOHYCOM, c(hepoit U mapowm;

pacno3HaBaTh Teda BpauleHus (UMIUHAP, KOHYC, cepa W map) U
OOBSCHATH CIIOCOOBI TIOJTYYEHHSI TEJT BPAICHUS;

KJ1acCU(UIIMPOBATh B3aUMHOE PaCIooKeHue chephl U MIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI JJICMCHTOB MHOTOTPAaHHUKOB W TEJI BpaICHUS,
00BEMBI W TUIOIIAM TIOBEPXHOCTEH MHOTOTPAHHMKOB M TEJI BpaIlICHHS,
TEOMETPUUYECKHUX TEJ C TPUMEHEHUEM (HOpMYT;

CBOOOJTHO OIEPUPOBATH MOHATHUSIMH, CBS3aHHBIMU C KOMOWHAIMSIMU TEJ
BpaIieH!us] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIA B chepy H



OMHMCAaHHBIA OKOJIO cephl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIIA TEJIO
BpAILICHUS,

BBIYUCIISITH COOTHOLIEHUSI MEXKTY TUJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOJJOOHBIX TENT;

U300pakaTh u3ydyaemble (UTYPBI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB TPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXY, COOKY,
CHHU3Y, CTPOUTH CEUCHUS TEJI BPALICHHUS;

U3BJIEKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTABICHHYIO Ha
yepTekKax U pUCYHKaXx;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITOJIHATH OINEPALMU HAJl BEKTOPaMHU;

3a71aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOU CUCTEME KOOPAMHAT;
pelIaTh TEOMETPUUECKUE 3a]a4l HAa BBIYMCIIEHUE YIJIOB MEKIY IPSAMBIMU
Y TUIOCKOCTSIMH, BBIYMCIICHHUE PACCTOSIHUM OT TOYKHA JO IUIOCKOCTH, B
L[€JIOM, HA IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO METOIA P PEIICHUH;
CBOOOJHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKCHHEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHU;

BBITIOJIHATh HM300pa)XE€HUSI MHOTOTPAHHUKOB © TeN BpalleHUs MpH
MapaJJICTIbHOM  TIEPEHOCE, UCHTPAIBHOM CHUMMETPHUH, 3EPKAIBHON
CUMMETPUH, TIPU MIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHus Moo0us;
CTPOUTH CEYEHHS] MHOTOTPAHHUKOB U TEJl BPALCHHUs: CEUEHUs LWIMHAPA
(mapamienbHO U MEePIICHIUKYISIPHO OCH), CEYSHHS KOHyca (TapaijieibHbIe
OCHOBAHHUIO Y IPOXOSIINE YEPE3 BEPIINHY ), CEUCHUS 1I1apa;
MCMOJIb30BaTh METOJIbl TTOCTPOEHHUSI CEUYEHUW: METOH CJEAO0B, METOJ
BHYTPEHHETO MMPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIIEH MIIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS,

MPUMEHSATh TeoMeTpuueckre (akThl Uil PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIATalolIUX HECKOJbKO IIAroB pEIICHUs, €CIA YCIOBUS
MIPUMEHEHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopMme;

peliaTh 3aJa4d Ha JOKAa3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HaXOXJICHUE T€OMETPUUECKUX BEITUYNH;

IIPUMEHATH MPOTrPAMMHBIE CPEICTBA U AJEKTPOHHO-KOMMYHHKAILIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4;

MPUMEHATh  TOJYYCHHbIC  3HAHWUSA  HA  MPAKTUKE:  CpPABHUBATh,
AHAJIM3UPOBATH U OLIEHUBATh PEAJIbHBIC CUTYALUU, IPUMEHATh U3YUEHHbIC
MOHATHUSI, TEOPEMBbI, CBOWCTBA B MPOLECCE MOUCKA PELICHHS
MaTeMaTh4ecku  C(OPMYJTUPOBAHHOW  TPOOJEMBI,  MOJEIUPOBATH
peaIbHBIE CUTyalldd Ha $SI3bIKE T€OMETPUM, HCCIEIOBaTh MOCTPOEHHBIC



MOJEIM C HCIOJIb30BAHUEM TIE€OMETPHUECKUX TOHIATHI U TEOpEM,
anmapata anreOpbl, peuiaTb MNPAaKTUYECKUE 3aJayd, CBS3aHHBIE C
HAXO0XKJIEHUEM T'€OMETPUUECKUX BEIUYHH;

UMETh NPEJCTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS I'€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KoHTpoJbHbIe
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI
pecypcsl
1 BBenenue B ctepeoMeTpuio 23 1 http://schoolcollection
B3anmHoe pacnonokeHue npsMbIX B
2 P P 6 1 http://schoolcollection
MIPOCTPAHCTBE
[TapaniensHOCTh IPSIMBIX U TUIOCKOCTEH B )
3 8 http://schoolcollection
MIPOCTPAHCTBE
[lepneHquKyISPHOCTD MPSAMBIX U
4 pricHA vy p p 25 http://schoolcollection
MJIOCKOCTEHN B IPOCTPAHCTBE
VYTiabl 1 paccTosIHUA 16 http://schoolcollection
MHororpanHuku 7 1 http://schoolcollection
Bexkrops! B IpocTpaHCTBE 12 http://schoolcollection
IToBTOpenue, 0000LIEHNE U CUCTEMATH3AIIHS
8 P - B 5 2 http://schoolcollection
3HaHUI
6 : i
OBIIEE KOJJMYECTBO YACOB I10 [IPOTPAMME 102 http://schoolcollection




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m KonTpoJbHbIE
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoTshI
pecypchl

1 AHaMTHYECKass TEOMETPHS 15 1 http://schoolcollection
IToBTOpenue, 0600IIEHNE U

2 p 5 . 15 1 http://schoolcollection
CUCTEMAaTH3aIHsI 3HAHHUHA

3 O6bEM MHOTOTpaHHHKA 17 http://schoolcollection

4 Temna BpameHus 24 http://schoolcollection
[Tmomaau MoBepXHOCTH U 00BEMBI

5 e P 9 1 http://schoolcollection
KPYTJIBIX TEJ

6 JBroKeHUs 5 1 http://schoolcollection
IloBTOpenue, 0000IIEHHE U

7 p B N 17 2 http://schoolcollection
CUCTeMAaTH3aIHsI 3HAHHUHA

8 : -
OBII[EE KOJIMYECTBO YACOB 10 TIPOTPAMME 102 http://schoolcollection







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoarmpie  Mpaxrueckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThbI padoTbI pecypest
OcHoBHbIe NpaBuiia H300pakeHUs Ha
1 PHUCYHKE IIJIOCKOCTH, MapalJIEIbHBIX 1 http://www.mathnet.ru/
IPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[lonsTHA cTepeoMeTpUn: TOUKA, IpsiMas,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHbIE
2 MpaBUIIa U300paKEHHs Ha PUCYHKE 1 http://www.mathnet.ru/
IJIOCKOCTH, MAPAJIJIENIbHBIX MPSMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[TonsaTHA: MEpeceKaroIuecs MIOCKOCTH,
3 nepeceKaronuecs npsimas 1 miIOCKOCTh; 1 http://www.mathnet.ru/
MIOJIYTIPOCTPAHCTBO
[TonsTHS: MepeceKkarouecs MIOCKOCTH,
4 nepeceKkaronuecs npsimMas 1 ImIOCKOCTh; 1 http://www.mathnet.ru/
MIOJIYTIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHUE
5) MIPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP, 1 http://www.mathnet.ru/
HECYIIECTBYIOIUX O0HEKTOB
MHororpaHHuKH, U300paKeHUE
6 MIPOCTENIINX MPOCTPAHCTBEHHBIX QUTYP, 1 http://www.mathnet.ru/
HECYIIECTBYIOIINX 0OBEKTOB
7 AKCHOMBI CTEPEOMETPHUHU U NIEPBBIE 1 http://www.mathnet.ru/




CICACTBUA N3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a/1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHus TPSIMBIX U TIOCKOCTEH

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHue nepeceueHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOSHHBIX CCUCHHUH Pa3HBIMH IIBETAMH

N300pakeHue CeYeHNI MUpaMKIbl, KyOa
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackpaninBanue
MOCTPOSHHBIX CCUCHHH Pa3HBIMU IIBETAMH

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHu Pa3HBIMU IBETAMU

N300pakeHre ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHui Pa3HBIMHU LIBETAMU

http://www.mathnet.ru/

http://www.mathnet.ru/

http://www.mathnet.ru/

http://mww.mathnet.ru/

http://mww.mathnet.ru/

http://www.mathnet.ru/

14

Meton cienoB Uil IOCTPOEHUS CEUEHU I

http://www.mathnet.ru/




15

Mertoa cneqoB AJisi MOCTPOCHUS CEUEHUH.
CaolicTBa nepeceyeHui NpsAMbIX U
IIJIOCKOCTEN

http://www.mathnet.ru/

16

Mertoza cie10B Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

http://www.mathnet.ru/

17

18

19

20

21

[TocTpoeHue ceueHmit B mupamuie, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemel‘/’I " 3allUCh HI1aroB
MTOCTPOCHHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha p&bpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 1IaroB
ITOCTPOEHUS

ITocTpoenue ceuenuii B mupamuze, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

IToBrOpenue manumerpun: Teopema o
IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYroJIbHUKOB

http://www.mathnet.ru/

http://www.mathnet.ru/

http://mww.mathnet.ru/

http://www.mathnet.ru/

http://www.mathnet.ru/

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. PacueTsl B ceueHUSIX HA
BBIHOCHBIX 4eprexkax. Mcropus pazsutus
IUTAHUMETPUU U CTEPEOMETPUU

http://www.mathnet.ru/




23

KonTpomnbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

http://www.mathnet.ru/

24

B3anMHOe pacnonokeHue npsmbIx B
npocTpancTBe. CKpeluBaroIuecs
npsiMble. [Ipu3Haky ckpelmuBaromuxcs
npsaMbIX. [lapamiensHble IpsiMBbIC B
IIPOCTPAHCTBE

http://www.mathnet.ru/

25

Teopema o CylIeCTBOBaHUU U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSAMBIX INIOCKOCTHIO

http://www.mathnet.ru/

26

[TapannenbHOCTB TpeX MpsMBIX. Teopema o
TpEX mapauIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

http://www.mathnet.ru/

27

28

29

30

[TapannenpsHOE NPOEKTUPOBAHUE.
OcHOBHBIE CBOMCTBA apaJIJIETLHOTO
npoektupoBanus. 300pakeHue pa3HbIX
¢buryp B napauenbHON IpOeKINUn

[MenTpanbHas nmpoeKkuus. YToiui ¢
COHAINPABJICHHBIMA CTOPOHAMH. YTOII
MEX1Y IPSIMBIMU

321,[[3.‘-11/1 Ha JOKa3aTCJIbCTBO U
HUCCICI0OBAHUEC, CBA3aAHHBIC C
PACIIOJIOKCHHUEM MIPAMBIX B ITPOCTPAHCTBE

[ToHsTHSA: MapaIeabHOCTh MPSIMOI 1
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapaJUIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.

http://www.mathnet.ru/

http://www.mathnet.ru/

http://www.mathnet.ru/

http://www.mathnet.ru/




CaolicTBa napauienbHOCTH IPSIMON U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BEIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

http://www.mathnet.ru/

32

33

34

[TocTpoenue ceueHus, IPOXOASILETO Yepes3
JTAHHYIO TIPSIMYIO HA YEPTEkKE U
MapaJJIENBHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TIPUMCHEHUE
JUISL TIOCTPOCHUS CCUCHHI Ky0a U
napauienenumnena. CBoncTa
napajuieNienumne/1a U Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/I3HaKI/I
napaJiuieJIbHOCTH ABYX MIOCKOCTEHN

http://www.mathnet.ru/

http://www.mathnet.ru/

http://mww.mathnet.ru/

35

Teopema o mapajuieIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTHU, TPOXOSIIEH
yepe3 TOUKY, He MIPUHAAIEKAIIYIO TaHHON
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

http://mwww.mathnet.ru/

36

CBolicTBa napayuIeNIbHBIX IUIOCKOCTEN: O
MapaJuIEIbHOCTH IPSIMBIX NIEPECEUECHUS
IIPU NIEPECEUEHUH [IBYX I1apaJUIEIIbHbBIX
IJIOCKOCTEN TpEeTher

http://www.mathnet.ru/

37

CaoiicTBa napamieiabHbIX MIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX IMPAMBIX,
3aKJIFOYEHHBIX MKy NTapaJlJICIbHBIMU
IIJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOI C
ABYMS TTapaJlJICIIbHBIMUA TNIOCKOCTAMHA

http://www.mathnet.ru/




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

http://www.mathnet.ru/

39

40

IToBTOpEHUE: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CgoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesenumena

http://www.mathnet.ru/

http://www.mathnet.ru/

41

Brruucnenue niuH oTpe3KoB B KyOe u
MIPSAMOYTOJIbHOM TapajuleIeuIIe1e

http://www.mathnet.ru/

42

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTH IIPSMOH U
IJIOCKOCTH

http://www.mathnet.ru/

43

44

45

[lepneHIMKYIAPHOCTD MPSIMON U
mockocty. [Ipn3nak
MEPIEHIUKYISIPHOCTH IIPSIMOHN U
IJIOCKOCTH

TeopeMa o CyleCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
4yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYIISIPHON K TITIOCKOCTH

IInockoctu u NECpUCHAUKYIISIPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

http://www.mathnet.ru/

http://www.mathnet.ru/

http://www.mathnet.ru/

46

[InmockocTH U nepreHINKyIsIpHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

http://www.mathnet.ru/

47

[lepneHuKysp ¥ HAKJIOHHAS.
[TocTpoenne nepneHUKyIIsIpa U3 TOYKH HA

MPSIMYIO

http://www.mathnet.ru/

48

IlepnieHqUKYISAp U HAKJIIOHHAS.

http://www.mathnet.ru/




ITocTpoeHune nepneHuKyIIsipa U3 TOYKH Ha
IPSIMYIO

TeopeMa 0 TpEX NepHeHANKYIIApax

49 http://www.mathnet.ru/
(mpsimast 1 oOpaTHasi)
Teopema o Tpéx nepneHAUKyYIsIpax

50 P P p YAp http://www.mathnet.ru/
(npsimast u oOpaTHas)
Yros Mexay CKpelrBaroIUMUCS

51 Y CXp http://www.mathnet.ru/
IPSIMBIMU
[Touck neprneHaAuKyISPHBIX MPSAMBIX C

52 IIOMOILBIO IIEPIEHAUKYIAPHBIX http://www.mathnet.ru/
IIJIOCKOCTEN

53 OpTOroHajibHOE MPOEKTUPOBAHUE http://www.mathnet.ru/
[TocTpoenne ceueHuii Kyoa, IpU3MBI,

94 MIPaBUJILHON MUPAMUJIBI C TIOMOLIBIO http://www.mathnet.ru/
OpPTOTOHAJILHOM NMPOEKINH
[Toctpoenue ceuenunii kyba, MpuU3Msl,

55 MIPaBUJILHON MUPAMUJIBI C TIOMOLIBIO http://www.mathnet.ru/
OpPTOTOHAJILHOMN MPOEKIINH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEIBHO INIOCKOCTH. [ImockocT http://www.mathnet.ru/
CUMMETpPUN B MHOTOTpaHHHKAX
[Ipu3Hak neprneHuKyJIIpHOCTH IPSIMOU U

57 P p YAP P http://www.mathnet.ru/
IJIOCKOCTH KakK CJIEJICTBUE CHMMETPUH
[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér

58 . http://www.mathnet.ru/
PacCTOSTHUM OT TOYKH JO MIOCKOCTH
IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér

59 5 http://www.mathnet.ru/
PacCTOSHUM OT TOYKH [0 INIOCKOCTH

60 CriocoObl OIYCTHTD NEPIICHIUKYIISAPHI: http://www.mathnet.ru/




CUMMETPHUS, CABUT TOUYKHU IO
napajieIbHON MPAMON

61

62

63

CaBur no HenapauienbHON NpSIMOH,
U3MEHEHUE PACCTOSHUN

Kontposnbnas padota "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npocTtpaHcTae"

HOBTOpeHI/IeZ yroJj Mexay InpsaMbIMU Ha
IIOCKOCTHU, TPUTOHOMETPHS B
IMPOU3BOJIbHOM TPECYI'OJIbHUKE, TECOpEMaA
KOCHHYCOB

http://www.mathnet.ru/

http://www.mathnet.ru/

http://www.mathnet.ru/

64

[ToBTOpEHME: Yyroy MexIy
CKPEILMBAIOINUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

http://www.mathnet.ru/

65

66

67

FCOMeTpI/ILIGCKI/IG METO/bI BEIUYHMCIICHUA

yriia MCXKAy NpAMbIMUA B MHOT'OI'paHHUKAX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B ABYTPAHHOTIO yria

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aUMHO IEPIECHAUKYIISIPHBIX IIIIOCKOCTEN

http://www.mathnet.ru/

http://mww.mathnet.ru/

http://mww.mathnet.ru/

68

[Ipu3Hak nepneHaANKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa 0 MPSAMOU
MEepEeCEeUeHMs IBYX MIIOCKOCTEN
MEePIEHIUKYISIPHBIX TPEThEU MIIOCKOCTH

http://www.mathnet.ru/

69

[IpsimoyronbHBIN napasuienenunes; Kyo;
U3MEPEHMS], CBOMCTBA MPSIMOYTOJIBHOTO
napajulesIenune1a

http://www.mathnet.ru/

70

TeopeMa 0 nuaroHany NpsIMOYroJIbLHOIO

http://www.mathnet.ru/




napajjieacnuicaa u CICACTBUC U3 Hee

71

72

73

CrepeoMeTpuyecKue U MPUKIATHbIC
3a/1auu, CBA3aHHBIE CO B3aUMHBIM
PaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

[ToBTOpEHME: CKpELIUBAIOLIUECS MPSMBIE,
napaJuieNibHbIe MJIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKAX

Hapa mapauiCJIbHbIX IUIOCKOCTEH Ha
CKPCIIUMBAOIIHUXCA ITPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCS IIPAMBIMU B
IMPOCTBIX CUTYaUAX

http://www.mathnet.ru/

http://www.mathnet.ru/

http://www.mathnet.ru/

74

Paccrosaue oT TOUKH J0 IINIOCKOCTH,
PacCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

http://www.mathnet.ru/

75

76

77

Beruncnenue paccTosHUNA MEXKIY
CKPELIMBAIOIIHUMHUCS IPSIMBIMHU C
ITOMOIIBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpEXrpaHHblii yroi, HEpaBeHCTBa IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCHHYCOB U CHHYCOB JIJIS
TPEXTPAHHOIO yIJia

DneMeHTHl CPepruuecKoil reoMeTpun:
reoJIe3NYECKUE JIMHUU Ha 3emiie

http://www.mathnet.ru/

http://www.mathnet.ru/

http://www.mathnet.ru/

78

Kontponbras padota "Yribl u
paccrosiHus"

http://www.mathnet.ru/

79

80

Cucremaruzanus 3HaHUM "MHOrOrpaHHUK
U €T0 DJIEMEHTHI"

IInpamupa. Buael nupamun. [IpaBunbpHas
nupamuaa

http://www.mathnet.ru/

http://www.mathnet.ru/




[Ipusma. IIpssmast u HaKJIOHHAS IPU3MBIL.

81 1 http://www.mathnet.ru/
[IpaBuiibHas mpusma

82 Hpsmor Hapannueﬂenﬂneﬂ’ 1 http://www.mathnet.ru/
IPSIMOYTOJIBHBIN Mapajuienenunes, Kyo

83 BEIHYKJ'ILIG MHOTOrpaHHuku. Teopema 1 http://www. mathnetru/
Ditnepa
Brimykisie MHOTOrpanHuky. Teopema

84 Oiinepa. [IpaBuiibHBIE U TIOJIYIPABUIIbHBIE 1 http://www.mathnet.ru/
MHOTOTPaHHUKHU

85 KonTponbnas padora "MHuororpaHHuku" 1 http://www.mathnet.ru/

86 [TonsTHe BeKTOpa HA MJIOCKOCTH U B 1 S —
MIPOCTPAHCTBE

87 CymMa BEKTOpOB 1 http://www.mathnet.ru/

88 Pa3snocTh BekTOpOB 1 http://www.mathnet.ru/

89 [TpaBwiio mapamienenuena 1 http://www.mathnet.ru/

90 YMHOKX€EHNE BEKTOpa Ha YNCIIO0 1 http://www.mathnet.ru/
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEIKAILUX B OJTHOU 1 http://www.mathnet.ru/
IJIOCKOCTH

92 CkansipHO€ TIPOM3BEICHNE 1 http://www.mathnet.ru/

03 Brruucnienue yria Mex.1y BEKTOpaMH B 1 hitp/www.mathnet.ruf
MIPOCTPAHCTBE

94 [Ipocreiimme 3aga4u ¢ BEKTOpaMu 1 http://www.mathnet.ru/

95 [Ipocreiimme 3ana4n ¢ BEKTOpaMHU 1 http://www.mathnet.ru/

96 IIpocreiimme 3a1aum ¢ BEKTOpaMH 1 http://www.mathnet.ru/

97 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1 http://www.mathnet.ru/

98 O06o001IeHre U cucTeMaTH3aIusl 3HaAHUIA 1 http://www.mathnet.ru/




99 O06o001IeHre U CUCTEMAaTH3allisl 3HAHHIA 1 http://www.mathnet.ru/

100 Hrorosast koHTpobHAs paboTa 1 http://www.mathnet.ru/

101 HToroBast KOHTpOJIbHAs paboTa 1 http://www.mathnet.ru/

102 O06o001IeHre U CUCTEMAaTH3alisl 3HAHHMA 1 http://www.mathnet.ru/
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Nen/m Tema ypoka KonTposabubie
Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI

ITosTOpenune temol "KoopanHaresl BeKTopa

1 p P | p 1 http://www.mathnet.ru/
Ha TJIOCKOCTH U B MPOCTPAHCTBE
IToBTopenue Temsl "CkansipHoe

2 p " p 1 http://www.mathnet.ru/
MIPOM3BEICHUE BEKTOPOB
TToBTOpenme Temol "Brraucienue yria

3 p yf 1 http://www.mathnet.ru/
MeEX1y BEKTOpaMHU B IPOCTPAHCTBE
TToBTOpenme Temol "YpaBHEHHUE TIPAMOI

4 p . p . P ’ 1 http://www.mathnet.ru/
MIPOXO/ISIICH uepe3 IBE TOUKHU
VYpaBHEHUE IJIOCKOCTH, HOPMAIIb

5 p - HOP ’ 1 http://www.mathnet.ru/
YpaBHEHHUE MJIIOCKOCTH B OTpE3Kax
VYpaBHeHUE UIOCKOCTH, HOPMAJIh

6 p - 1P ’ 1 http://www.mathnet.ru/
ypaBHEHHUE TJIOCKOCTH B OTpe3Kax

7 BektopHoe npousBeneHne 1 http://www.mathnet.ru/
JInHeliHbIE HEpAaBEHCTBA, JUHENHOE

8 p ’ 1 http://www.mathnet.ru/
MIporpaMMHUpPOBaHUE
JInHelinble HEPABEHCTBA, JUHEHHOE

9 p ’ 1 http://www.mathnet.ru/
MpOrpaMMHUPOBaHUE
AHanuTHYECKHE METOABI pacuéTa yria

10 ABLP yr 1 http://www.mathnet.ru/
MEXy MPSMBIMH B MHOTOTpaHHUKAX
AHanuTHYECKHE METOABI pacuéTa yria

11 ABLP yr 1 http://www.mathnet.ru/
MEXIY MIIOCKOCTSIMUA B MHOTOTpaHHUKAX
dopmyna paccToSIHUS OT TOYKH 10

12 pMYyJIa p a 1 http://www.mathnet.ru/

IIJIOCKOCTH B KOOpAWHATaxX




Haxoxnenue paccTossHUM OT TOYKHU 10

13 http://www.mathnet.ru/
MIJIOCKOCTH B KyOe
Haxoxnenue paccTossHUM OT TOYKHU 710

14 N http://www.mathnet.ru/
MJIOCKOCTH B IPABUJILHOW MUPAMU/IE
KoHnTtposbHas pabota "AHamuTuyeckas

15 " http://www.mathnet.ru/
reOMETpHUS
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE

16 http://www.mathnet.ru/
MHOTOI'PaHHUKH

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIC/IOB http://www.mathnet.ru/
CedeHusi MHOTOTPAHHUKOB: CTaH/IapTHHIE

18 IIJIOCKOCTH, IEPECECUECHUS] IPIMBIX U http://www.mathnet.ru/
IJIOCKOCTEH
[TapamienbHbIe TPSIMBIEC U TJIOCKOCTH:

19 http://www.mathnet.ru/
napajieIbHbIe CeUeHUs
[TapamienbHbIe TPSIMBIEC U TJIOCKOCTH:

20 . . http://www.mathnet.ru/
pacy€T OTHOIICHUI
[TapannenbHble NpSAMbIE U MIIIOCKOCTH:

21 YIJIBI MEKAY CKPEIIMBAIOIIUMHUCS http://www.mathnet.ru/
IPSIMBIMU
[TepnenauKyIsipHBIE TPSIMBIEC U
IJIOCKOCTH: CTaHAAPTHEIC MTaphI

22 P p . http://www.mathnet.ru/
NEepPHEHANKYISIPHBIX MIOCKOCTEN U
MPSIMBIX, CHMMETPHH MHOTOTPAaHHUKOB
[TepnenauKyIsipHBIE TPSIMBIEC U

23 TUTOCKOCTH: TeOpeMa 0 Tpex http://www.mathnet.ru/
MEePIeHIUKYIIsIpax
[TeprieHAMKYIIpHBIC TIPSMBIC U

24 p y1Ap p http://www.mathnet.ru/

IIJIOCKOCTH: BBIYUCJIICHUSA OJIUH B




MHOTI'OIrpaHHHUKax

25

26

27

[ToBTOpEHUE: TUIONMIAIN
MHOTOYTOJTBHUKOB, ()OPMYJIBI JJIsT
TIonIael, cooopakeHus Mmoa00us

[ToBTOpCHME: MIOMIAIH
MHOTOYT'OJIbHUKOB, (POPMYJIBI JIS
TJI0IIAJIEH, COOOpaKEHUS 1O 100U

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIst
TJIOMIAJIEH, COOOpaKEHHUS 1O 100MS

http://www.mathnet.ru/

http://www.mathnet.ru/

http://www.mathnet.ru/

28

[Tnomaau cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS 1O 100U

http://www.mathnet.ru/

29

30

31

[Inomanu ceyeHnit MHOTOrpaHHUKOB:
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKeHUs O 100Ust
Konrponsnas pabdora "IloBropenue:

MHOTOTPaHHUKH, CEUEHUS
MHOTOTPaHHHUKOB"

O6BéMm Tena. OOBEM MPSIMOYTOIBHOTO
napaJenenuneaa

http://www.mathnet.ru/

http://www.mathnet.ru/

http://www.mathnet.ru/

32

3amaun 00 yaABOCHUH Ky0Oa, 0 KBaJApaType
Ky0a; 0 TpUCEKLIUHU yIia

http://www.mathnet.ru/

33

34

CTepeOMCTpI/I‘-ICCKI/IC 3aaa4u, CBA3aHHBIC C

00BEMOM MPSMOYTOJIBHOTO
napaJuleenuneaa

[Ipuxnaguele 3a1a4n, CBI3aHHBIE C
BBIUKCIICHHEM 00BhEMA MPSIMOYTOILHOTO

http://www.mathnet.ru/

http://www.mathnet.ru/




napaujicjicnmicaa

35 O0BEM IIPSIMON MPU3MBI http://www.mathnet.ru/

36 CrepeoMeTpHUuecKre 3aJJaui, CBA3aHHBIE C hito-/fwww. mathnet.ru/
BBIUKCIICHHEM 00BEMOB IPSIMOMN PU3MBI

37 [Ipuknanuble 3a1a4um, CBsI3aHHBIE C hito:/fwww.mathnet.ru/
00BEMOM MPSAMON TPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

38 onpeaenéHHoro unrerpaita. Oobpém http://www.mathnet.ru/
HAKJIOHHOM NPU3MBI
Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO

39 onpeaenéHHoro unrerpaia. Oobpém http://www.mathnet.ru/
MTUPAMU/IBI

40 ®dopmyna o0béMa nmupamuael. OTHOIICHHE http://www.mathnet.ru/
00BeMOB MUpaMu ¢ OOLIUM YIIIOM

a1 ®dopmyna o0bEMa mupamusl. OTHOIIIEHUE http://www.mathnet.ru/
00BEMOB MUpaMuU ¢ OOLIUM YIIIOM

42 CrepeoMeTpHUUeCKUE 3aJa4l, CBI3aHHBIE C hito:/ . mathnet.ru/
00BbEMaMU HAKJIOHHOM MPU3MBI

i3 Coepeoepmecnie s, ot o et
[Ipuknanueie 3aaaun o Teme "OO0bEMBI

44 Ten", CBA3aHHLIE ¢ 00HEMOM HAKJIOHHOM http://www.mathnet.ru/
TIPU3MBI

45 [Ipuknanueie 3apaun mo Teme "OOBbEMBI hitp://www.mathnet.ru/
Ten", cBs3aHHbIE ¢ 00BEMOM MUPAMUJIBI

16 [Ipumenenue 06bEMOB. Beruncienue http//www.mathnet.ru/
pPaccTOosHUSA 10 IIOCKOCTH

47 Kontponbhas pabora "O0bEM http://www.mathnet.ru/




MHOTOrpaHHHKA"

HI/IJ'II/IHI[pI/I‘IeCKaH IIOBEPXHOCTD,

48 00pa3yromue HUJINHIPUIECKOM http://www.mathnet.ru/

MOBEPXHOCTH
wmHAp. [IpsIMo# KpyroBou IUIMHIP.

49 - Ap- 1P 24 t P http://www.mathnet.ru/
[Tnomaae MOBEPXHOCTH ITUIMHAPA
Konunueckast moBepxHOCTb, 00pa3 ue

50 . p » OOpasyIolll http://www.mathnet.ru/
KOHUYecKol moBepxHocTu. Konyc
CeueHne KOHYCA INIOCKOCTBIO

51 }j ’ http://www.mathnet.ru/
napauIeIbHOM IJIOCKOCTH OCHOBAHUS
Vceuénnelii konyc. M3o00paxenue

52 y p http://www.mathnet.ru/
KOHYCOB U YCEUEHHBIX KOHYCOB
Iinomaas 6OKOBOM MOBEPXHOCTH U

53 = Uﬂ p http://www.mathnet.ru/
MIOJTHOM IMTOBEPXHOCTH KOHYCA
IInomaar 0OKOBOM MOBEPXHOCTH U

54 m UI[ p http://www.mathnet.ru/
MIOJTHOM IMTOBEPXHOCTH KOHYCa
CrepeoMeTpuuecKre 3aa4u Ha

55 JOKa3aTeJIbCTBO U BEIYNCIICHUE, http://www.mathnet.ru/
MOCTPOCHUEM CEUYCHUH IIUIMHIPA, KOHYCa
CrepeomeTpudecKue 3a1a4u Ha

56 JI0Ka3aTelIbCTBO M BEIYHCIICHUE, http://www.mathnet.ru/
MOCTPOCHUEM CEUYCHUN IIMIMHIPA, KOHYyCa
[Mpuknagabie 3a1a49d, CBI3aHHBIE C

57 P . AT, http://www.mathnet.ru/
ITUTHHIPOM
IIpuknaguble 3a0a4n, CBI3aHHEIE C

58 P g AETH, http://www.mathnet.ru/
[UTHHIPOM

59 Cdepa u map http://www.mathnet.ru/

60 [Tepeceuenne cdepsl u mapa ¢ http://www.mathnet.ru/




riockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. By u n3o0paxeHnue mapa

61

62

63

[Tepeceuenue cepsl u mapa c
I0CKOCThI0. Kacanue mapa u cdepbl
IUIOCKOCTBIO. By 1 n300paxenue mapa
VYpasuenue chepsl. [Lmomans chepsl u e
yacTei

Cummetpus cdepsl 1 mapa

http://www.mathnet.ru/

http://www.mathnet.ru/

http://www.mathnet.ru/

64

CrepeomeTpuyuecKue 3a1a4u Ha
J0Ka3aT€JIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHUEM UX CEYCHHI TIIOCKOCTHIO

http://www.mathnet.ru/

65

66

67

CrepeomeTpHyeckue 3a1auu Ha
J0Ka3aTeJIbCTBO U BBIYMCIICHHUC,
CBsI3aHHBIE CO c(epoil u mapom,
HOCTPOCHHEM HX CEUYCHHI TIIOCKOCTHIO
[puknagHble 3312491, CBI3aHHBIE CO
cdepoii u mapom

[ToBTOpEHME: OKPY)KHOCTH HA MJIOCKOCTH,

BBIUMCJICHHSI B OKPY>KHOCTH, CTaH/IaPTHBIE
mog00ust

http://www.mathnet.ru/

http://www.mathnet.ru/

http://www.mathnet.ru/

68

Paznmunable KOMOWHAIIMY TEJ BPAIICHUS U
MHOTOTPAaHHUKOB

http://www.mathnet.ru/

69

70

3anaun o teme "Tena U MOBEPXHOCTH
BpanieHus"

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpaiueHus"

http://www.mathnet.ru/

http://www.mathnet.ru/

71

Kontponbnas padora "Tena u

http://www.mathnet.ru/




IIOBEPXHOCTHU BpaleHus"

72

73

O0BeM muuHapa. Teopema 06 00bEMeE
IPSIMOTO ITUIHH]IPA
Brrunciaenue 005EMOB TEI ¢ IIOMOIILIO

onpenenéHHoro uaterpaiga. Oobém
KOHYycCa

http://www.mathnet.ru/

http://www.mathnet.ru/

74

TTnomanu 00OKOBOM U MOJIHOMU
MOBEPXHOCTH KOHYCa

http://www.mathnet.ru/

75

76

77

78

79

CrepeomeTpuyuecKue 3a1a4u, CBI3aHHbBIE C
BBIYHCIICHHEM 00BEMOB IIMIMH/IPA,
KOHyca

[Tpuknagaeie 3aaauu 1Mo Teme "OO0BEMBI 1
IJI0IIaAu MoBepxHocTel Ten"

O0BEM 11apa u MapoBOTO CEKTOPA.
Teopema 06 06wéme mapa. [lnomans
cdepnl. CTepeoMeTprUECKUE 3a/1a4H,
CBSI3aHHBIE C BEIYMCICHUEM 00BEMOB
mIapa, I1apoBOro CETMEHTA U IIapOBOTO
CeKTOpa

[Ipuknanueie 3apaun mo Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
iomaabio chepsl. COOTHOIIECHHS MEXKIY
IUIOINAASIMU TOBEpXHOCTEH U 00BEMaMu
MMOJOOHBIX TEN

[TomoGHbBIE Tena B IPOCTPaHCTBE.
N3menenne o6bEMa mpu mo100uu.
CrepeomeTpHuyecKHe 3aa4u, CBSI3aHHbIE C
BBIUMCIICHHEM 00BEMOB TEJ U IUIOMIACH

http://www.mathnet.ru/

http://www.mathnet.ru/

http://www.mathnet.ru/

http://www.mathnet.ru/

http://www.mathnet.ru/




MMOBEPXHOCTEU

80

81

Kontpoinbnas padota "[lnomann
MOBEPXHOCTU U O0BEMBI KPYTIIBIX TeNn"

JBuxenus npoctpancTsa. OToOpaskeHusl.

JIBmxeHus u paBeHCTBO (puryp. O6mme
CBOMCTBA IBW)KCHUU

http://www.mathnet.ru/

http://www.mathnet.ru/

82

Buapl nBukeHHi: napawuiebHbII
MIEPEHOC, LIEHTpaJIbHAsi CHMMETPHUS,
3epKajbHasi CHMMETPUS1, TOBOPOT BOKPYT
PAMOM

http://www.mathnet.ru/

83

[IpeobpazoBanus nonodus. [psmas u
cdepa Ditnepa

http://www.mathnet.ru/

84

85

FGOMeTpI/I‘-ICCKI/IC 3a/la4d Ha IPUMCHCHUC
JABUXXCHUA

KonrtponsHas padota "Bekrops! B
npocTpaHcTae”

http://www.mathnet.ru/

http://www.mathnet.ru/

86

O6o06matomiee moBTopenue 11 moHsTHii 1
MeTO0/10B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlNs 3HAHWIA:
"TTapaniensHOCTh MPSMBIX U MIIOCKOCTEN
B IIpoCTpaHcTBe"

http://www.mathnet.ru/

87

O6o06matomee moBTopenue 11 moHsTHI 1
MEeTO/I0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMATHU3aLUsl 3HAHUIL:
"BexTops! B pocTpaHcTBe"

http://www.mathnet.ru/

88

O6o06matomee moBTopenue 11 moHsTHI 1
MeTO0/0B Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIHsI 3HAHUI:

http://www.mathnet.ru/




"BexTops! B pocTpaHcTBe"

89

90

91

92

93

O6o06maromee moBTopeHue 11 moHsTHI 1
METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CHCTEMAaTHU3aIlNs 3HAHWI:
"O6beM MHOTOTrpaHHUKA"

O6o06matomee moBropeHue 11 moHsaTHI 1
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CHCTEMAaTH3aIlNs 3HAHWI:
"O6beM MHOTrOrpaHHuka"

O6o6matomee moBTopeHue 11 moHsITHIA 1
MeTOJI0B Kypca reometrpuu 10-11
KJIACCOB, CHCTEMATH3aI[1sI 3HAHUMH:
"Ilnomany MOBEpXHOCTU U 00BEMBI
KpYyTJbIX Ten"

Ob6o6uaromee noropenue 11 noHsATUi U
MeTo0B Kypca reomeTtpuu 10-11
KJIACCOB, CUCTEMAaTH3alMsl 3HAHUI:
"Ilnomany MOBEPXHOCTU U 0OBEMBI
KpYyTJbIX Ten"

Hrorosas KOHTPOJIbHAA pa60Ta

http://www.mathnet.ru/

http://www.mathnet.ru/

http://www.mathnet.ru/

http://www.mathnet.ru/

http://www.mathnet.ru/

94

95

96

HroroBast kKoHTpoJIbHAs paboTa

[ToBTOpeHnue, 06001IEeHNE U
cUCTEeMaTH3aIlHs 3HAHUH

Hcropus pa3BuTus CTEpEOMETPUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

http://www.mathnet.ru/

http://www.mathnet.ru/

http://www.mathnet.ru/

97

HcTopus pa3BUTHS CTEPEOMETPHUH KaK

http://www.mathnet.ru/




HayKH U €€ pOJib B pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHS CTEPEOMETPUM KAK
HayKU U €€ pojib B Pa3BUTUHU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

http://www.mathnet.ru/

99

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

http://www.mathnet.ru/

100

101

102

Hcropus pa3BUTHSA CTEPEOMETPUH KaK
HAyKU U €€ poilb B pa3BUTUU
COBPEMEHHBIX UHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUHI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT Ul

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYyKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOT Ul

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

http://www.mathnet.ru/

http://www.mathnet.ru/
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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