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HOACHUTEJBHASA 3AIIMCKA

I'eometpust sBieTCSI OOHUM W3 0a30BBIX KypCOB Ha YPOBHE CpPEIHETrO
o01miero o0Opa3oBaHusl, TaK KaKk 00€CTIeYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHOM HAINpPaBICHHOCTH U NPEIMETOB T'yMaHUTApHOIO LHKIIA.
[Tockonpky  JOTMYECKOE€  MBILIUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
0Oy4aIOIUMUCS TOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
NOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUI MPU PEIICHHH T'€OMETPUUYECKUX
3a]a4, YyMEHHME BBIIBUIATb U ONPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO
UCIOJIB3YIOTCSl TIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTU
¢uznueckux 3aaay.

Llenp ocBoeHuss mporpamMmbel ydyeOHoro kypca «l'eomerpus» Ha
yTIIyOJIEHHOM YPOBHE — Pa3BUTHUE UHANBUYATBHBIX CIOCOOHOCTEH 00yJaromuxcs
OpU M3yYEHUU TEOMETPUM, KaK COCTaBISIOIIEH MpeIMeTHOW obsactu
«MaremaTka 1 HHQOpMaTHKa» Yyepe3 oOecreyeHre BO3MOKHOCTH TPUOOPETEHHUS
U HCIOJNb30BaHUA Oo0Jee TIIyOOKMX TE€OMETPUYECKUMX 3HAHMM U JCHCTBUH,
cnequ(pUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEITHOr0 NpoheCCHOHATBHOTO
o0pa30BaHusl, CBSI3aHHOT'O C UCIIOJIb30BAHUEM MAaTEMATUKH.

[IpuoputeTHBIMM 3aJauaMHu Kypca T€OMETpPUM Ha YriayOJEHHOM YpOBHE,
pacIIMpSIIOUIMMH U YCUIIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIFOTCS:

pacuIMpeHne MPeICTaBICHNUs O TEOMETPUN KaK YaCTU MUPOBOM KYJIbTYpPbl U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3M T€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHuE TMpEACTaBIECHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SABJICHUS OKPY>KAOLIET0 MUPA, 3HAHUE MOHATUIHOIO almapara o pasaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpHUH;

dopMHpoBaHWE  yMEHHUS ~ BJaJ€Th  OCHOBHBIMM  MOHATHUSIMH O
IPOCTPAHCTBEHHBIX (UIrypaX M HMX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TEOPEM,
dbopMynT U yMeHUE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIIOCOOBI pElIeHUs 3a/1aY;

(dbopMHpOBaHKE YMEHUS PACIIO3HABATH HA YepTEekKaxX, MOJCISIX U B pealIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMpPOBAaTh TE€OMETPUYECKUE
MOJEIIH;

(¢opMupOBaHHE MOHUMAHUS BO3MOXXHOCTH aKCMOMATUYECKOTO MOCTPOCHHUS
MaTEeMaTUYECKUX TEOpHUil, (OPMUpPOBAHUE MOHUMAHUS POJIM AKCHUOMATUKHU MpHU
IIPOBEJICHUHN PACCYKICHUN;

(dopMupoBaHHE yMEHHMs BIAJETh METOJaMH J0Ka3aTeIbCTB U AJITOPUTMOB
pELIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COAECPKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE U COBEPIICHCTBOBAHHWE WHTEIJICKTYadbHBIX M TBOPYECKHUX
CTIOCOOHOCTEH 00yJaronuxcs, MO3HaBaTeIbHOW aKTUBHOCTH, UCCIICIOBATEIBCKIX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dopmupoBanre (GyHKIIMOHATBHOW T'PAMOTHOCTH, PEJIEBAHTHOW T€OMETPHH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HEHHBIX CUTYAIUSX W MPU H3yUYECHUHU JPYTHX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUS PEAbHBIX CHTYallii, WCCIICJIOBAaHUS TOCTPOCHHBIX MOJICIIEeH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COJZIEPKATEIILHBIMU JTMHUSAMHU ydeOHOTO Kypca «I'eomeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpanaukn», «Tema BpameHus», «BekTopsl ©  KOOpPAWHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpeboBaHUE «YMETh OMNEPUPOBATH
MOHSTUSMWY», PEICBAHTHHIMH T'€OMETPHH Ha yriayOJaéHHOM ypoBHE OOydeHHUs B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHON pabdoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HABBIKAMU TIOCJIEIOBATENBHO U MOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k U3y4CHHIO T€OMETPUH Ha YTIyOJIEHHOM YPOBHE MO3BOJISIET:

co3math ycinoBus i auddepeHnuanuu  oO0ydeHUs, TOCTPOCHHS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYyYArONIUXCSl K TPOJOHKCHUIO HM3YyUYCHUS MATEMaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenune yueOHOro Kkypca «['eomeTpus» Ha YriyOJIEHHOM YpOBHE
orBoauTcs 204 gyaca: B 10 kimacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEJIIO).



COILEPKXAHUE OBYUYEHUA

10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHUS  cTepeoMeTpud. Touka, mpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM TIOCTPOCHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOe pacnosiokeHne NpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIUECH,
napajulelibHble W CKpellMBarolmuecss npsmble. [Ipu3Haku CKpelMBarOmnXcs
npsAMbIX. [lapannenbHOCTh MPSAMBIX U INIOCKOCTENW B MPOCTPAHCTBE: Napalie/IbHbIC
MpsIMbIE B POCTPAHCTBE, NAPAJLIETBHOCTD TPEX NPSIMBIX, MAPAIUIETBHOCTD MPSMON
u 1ockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B nmapayuiesbHOM MPOEKIUHU. YTJbl C COHANPABIEHHBIMU CTOPOHAMH, yroJl
MEXIy NPSAMBIMH B IPOCTPaHCTBE. llapayiebHOCTh TUIOCKOCTEN: MapasulesIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[lepneHAUKYISIPHOCTD MPSAMOM U IJIOCKOCTH: NEPIEHANKYJIIPHBIE MPSMBIC B
IIPOCTPAHCTBE, MpsMBIEC IMAPAJUICIBHBIE W TNEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOopeMa O NpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypbl  Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEW: INPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

Yribl B POCTPAHCTBE: YroJl MEXAY NPSAMOW M IJIOCKOCTBIO, IBYTPaHHBIN
YIOJI, JIMHEWHBIN yTOJI IBYTPAHHOIO yria. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYIPAHHBIX YIJIOB TPEXTPAHHOTO yrua. TeopeMbl KOCHHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buzibl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. llpusma: n-yromnbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  IMAPAUIEIENNUNET W  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTM MHOTOrpaHHuKa. Teopema Oiinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas mnupamuaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa p&Oep M OOKOBBIX TIpaHei
npaBWIbHOW nupaMubl. IIpaBuibHbIE MHOIOTPaHHUKHW: MPAaBHIIbHAs NpU3Ma U
MpaBWIbHAs MUpPaMHUIA, TMPaBUIbHASA TPEYTrOJbHAs NUpPaMUJa U TPaBUIIbHbBIN



TeTpasap, KyO. IlpeacraBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JTOAECKAdIP U UKOCADIP.

Boruncnenue 51€MEHTOB MHOTOTPAaHHUKOB: péOpa, AMaroHai, YIJbl.
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOU IPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOW IOBEPXHOCTH MPSIMOM TMPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIBI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CummMmeTpus B TIPOCTPAHCTBE. JIEMEHTBI CHUMMETPHUHM IPABHIIBHBIX
MHOTOTPaHHUKOB. CUMMETpUsT B MPAaBWIBHOM MHOIOTPAaHHUKE: CHMMETPUS
napajuielienuneaa, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpPUS MPaBUIbHOU
nUpamMubl.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JJIMHA HEHYJEBOI'O
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIPABICHHBIE W  IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
yucio. CBoicTBa ClIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[loHsiTHE KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPa3jIoKEHWH BEKTOpa 1O TPEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAMHATaMH BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay Bekropamu. CKalsipHOE NpPOU3BEIECHUE
BEKTOPOB.

11 KITACC

Tesa Bpamenus

[loHsATHA: UWIMHIpPUYECKAs TOBEPXHOCTb, KOHUYECKas MOBEPXHOCTD,
cepuueckas TOBEPXHOCTb, OOpasyrolue MnoBepxHocTeld. Tema BpaleHUs:
WIMHIpP, KOHYC, YCEeUEHHBIH KOHycC, cdepa, map. B3aumHoe pacnosoxxeHue
cheppl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o00paxeHue ten
BpalleHusi Ha TJIOCKocTU. Pa3BépTka nmumuHapa U koHyca. Cummerpus chepbl U
niapa.

O0béMm. OcHoBHBIE CcBOWcTBA 00BEMOB Ten. Teopema 00 00BEME
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MpPU3MBI, LWIMHIpA, TUpaMHUIbl U KoHyca. O0bEM 1apa U 1IapoBOro
CerMEeHTa.

KoMOunanuu Tten BpaiieHUss M1 MHOTOrpaHHUKOB. [Ipu3ma, BnucaHHasi B
WIMHApP, ONHCaHHAas oOKojo IwmHapa. llepeceuenne cdepsl u mapa ¢
wiockocThlo. Kacanune mapa u chepsl miockocThio. [loHSATHE MHOTOrpaHHUKA,



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

[Tnomans MOBEpXHOCTH IUJIMHAPA, KOHYCA, IUIOMAab chephl U €€ JacTei.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nofaoOHbIx Quryp. IIpeoOpazoBanue mnoaoOusi, romoreTus. PemieHue 3amady Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTtpoeHne cedyeHM MHOTOTPAHHUKOB M TENl BpAIICHUS: CECYCHUS
nuiaMHApa (mapauiebHO MW TNEPHEHIUKYJISIPHO OCH), CEUEeHHMS KOHyca
(mapayuieTbHBIE OCHOBAHMIO W IIPOXOAIIME Yepe3 BEpIIHUHY), CEUYCHHUs Iapa,
METOJIbl  TNOCTPOCHMSI  CEUEHMM: METOJ  CJIeIOB, METOJ  BHYTPEHHETO
MIPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEN TIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTopsl B mpoctpancTBe. Omepanuu HaJl BeKTOpaMu. BekTopHoe
YMHOXKEHHE BEKTOpOB. CBOHCTBa BEKTOPHOTO YyMHOXEHUA. IIpsamoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3aja4.

JIBUKeHUs1 B IPOCTPAHCTBE

JIBmxenus: mpocTpancTBa. OTtoOpakeHus. JIBIKEHHS W PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEeHocC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O
KYPCA «(I'EOMETPUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3ULIMK 00YYaIOMIErocs Kak aKTUBHOTO
U OTBETCTBEHHOI'O YJIEHA POCCHICKOTO  0OIlIecTBa, MPEICTAaBIECHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUM,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHHUe
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMU 1 HA3HAYCHUEM;

2) naTpuoOTHYECKOE BOCIIUTAHME:

c(OPMUPOBAHHOCTh POCCUNCKOMN IPa’kJaHCKON MIEHTUYHOCTH, YBAKEHUS K
IPOLJIOMY M HAaCTOSAILIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH pOCCHICKOTO HapoJia, CHOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEJACHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIIbHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO Oy IyIIEro;

4) 3cTeTH4ecKoe BOCIMTAHME:

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKIIOYas ACTETHUKY MAaTeMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HH, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB HCKYCCTBA;

5) pusnyeckoe BOCIUTAHME:

cOPMUPOBAHHOCTh YMEHHUS TPUMEHATH MaTeMaTHUYeCKHE 3HAHHUS B
MHTEpecax 310pOBOro 1 0e30MacHOro 0opasa >kM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nudecKass aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpynoBoe BociuTanue:

TOTOBHOCTh K TpPYAy, OCO3HAaHUE IIEHHOCTH TPYIOJIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MNPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOP
Oynymeid mnpodeccnr W Ppearru30BBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrHYeCcKOoe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTh JKOJIOTMYECKOH KYJIbTYpbl, TTOHHMMaHWUE BIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpeibl, 0OCO3HaHUE IrI00aTIbHOTO XapaKTepa dKOJIOTHYECKUX MpoOaeM, OpUeHTAIuUs
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTHUS W 3HAYMMOCTH JUIS Pa3BUTUS I[UBUJIW3AIMH, OBJIAJEHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypoM Kak CpEICTBOM IIO3HAHUS MUDA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiicTBHS

ba3oBble Jornvyeckue aeicTBUS:

BBISIBJISITh M XapaKTepU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMaTHYECKUX
OOBEKTOB, TIOHATHUM, OTHOIICHUN MEXIy IMOHATHAMH, (HOPMYIHPOBATH
oTpeieNICHHUs TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(pUKaIIH,
OCHOBAHUS JiJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBIISITH MaTeMaTHYCCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U u
npoTuBOpedrsi B (pakTax, MaHHBIX, HAOIIOMEHUSX W YTBEPKICHUSX, MpeasiaraTh
KPUTEPUHU JIJIs BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTHUBOPEUHIA;

JiefaTh BBIBOJBI C HCMOJb30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MPOBOJIUTH CaMOCTOSITEJILHO JI0Ka3aTeNbCTBA MaTeMaTHICCKHUX
YTBEPXKJICHUM (TMpsMBbIE W OT TPOTHBHOIO), BBICTPAWBATH AapTyMEHTAIIHUIO,
MPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBLIBATH COOCTBEHHBIC CYXKICHUS U
BBIBO/IBI;

BBIOMpPATh CHOCOO perieHus y4eOHOW 3ajaur (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOAAIMA ¢ y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBble ucciaenoBaregbcKue 1eHCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITENIBHO CIIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIE0BAHNE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYJIUPOBATh OOOOILEHUSI U BBIBOJBI MO PE3yJbTaTam
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBaHUS, OLIEHMBAThb  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IIECHMIA;

MIPOTHO3MPOBATh BO3MOYKHOE pA3BUTHE IMIpollecca, a TAaKXKE BbIABUIAThH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISIBIIATH €(PUIMTHI HHPOpPMALIMU, JAaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh HHPOPMALIUIO U3 UCTOYHUKOB PA3IMYHbIX THUIIOB, AHAJIM3UPOBATD,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYPUPOBaTh MH(OPMAIUIO, MPEACTaBIATh €€ B pa3iuyHbIX (popMmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATh HaAEKHOCTD uHbopMauu 1o CaMOCTOSATEJIEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIe NeiCTBHSA

Oo0wmenne:

BOCIIPUHUMATH U (HPOPMYIUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBUSIMHU
U LEIIMH OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXkaTb CBOI TOYKY 3PEHHS B
YCTHBIX W MHUCBMEHHBIX TEKCTax, JaBaTh MOSICHEHUS IO XOAYy PELICHUs 3a/JauH,
KOMMEHTHUPOBATH MOJYYEHHBIN PE3yJIbTaT;

B X0/l 0OCY>KJEHUs 3a7aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIAEMOUN TEMBI,
npoOJemMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJIEW, HAIICJICHHbIE Ha TIOHMCK
pELIEHUs], COINOCTABIATh CBOM CYXKIEHUS C CYKICHUSAMH JPYIUX YYacCTHUKOB
nuanora, oOHapy»KMBaTh pa3jMuMe U CXOJACTBO IMO3ULMUN, B KOPPEKTHOH (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IPEICTaBIATh PE3YJIbTAThl PEUICHUS 3a/1a4, SKCIIEPUMEHTA, UCCIIEI0BAHMUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.



PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PELICHUS 3a/1aud, BRIOUPATh CIOCOO PEIICHUSI C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpPMAIUH.

CaMOKOHTPOJIb, SJMOUMOHAIbHBIN HHTEJJIEKT:

BIIQJICTh HaBBIKAMHU  IIO3HABATEIIBHOW  pe(IeKCMM Kak  OCO3HAHMUS
COBEpIIAEMBIX JACHCTBUM M MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pPelIeHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUNIETh TPYIHOCTH, KOTOPHIE€ MOTYT BOZHUKHYThH IIPHU PEIICHUU 33]1auu,
BHOCUTH KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa I U YCJIOBHUSIM, OOBSICHATH
MPUYUHBI IOCTHXKEHUSI WJIM HEJIOCTUXKEHUS PE3yJIbTaTOB JEATCIIbHOCTH, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY NMPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEJIBHOCTD:

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U UHAUBUYATbHON
paboThl mpu pelmeHur Y4eOHBIX 3a7ad, NPUHUMATh IeJIb COBMECTHOU
JIeATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThl, pacrpencisiTh
BUJIbI pabOT, JAOTOBapUBaThCsA, OOCYXIaTh TMPOIECC M pe3yJbTaT padoThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B I'PYIIOBLIX (opMax paboThl (00CYyXIeHUs, OOMEH MHEHH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThHl W
KOOPAUHUPOBATh CBOU JEHUCTBHUS C JPYTMMHM YJIEHAMH KOMAaH[IbI, OlLICHUBATH
Ka4ueCTBO CBOEr0 BKJaja B OOIIUI MPOAYKT MO KpUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKaMU B3aUMO/ICHCTBUS.

HNPEAMETHBIE PE3YJIBTATHI

K xonmy 10 kiaacca oOyyaromuiicss HayquTCs:

. CBOOOJ/IHO OIEPUPOBATH OCHOBHBIMHM TOHSTHUSMH CTEPECOMETPUHU TIPH
pelIeHnH 3a7a4 ¥ MPOBEJACHUN MaTeMaTHYECKUX PACCYKICHUM;

. MPUMEHSITh AKCUOMBI CTEPEOMETPUM U CIEACTBUS U3 HHUX MpHU
pELIEHNH TeOMETPUYECKHX 3a/1ay;

. KIaccuUIMPOBATh  B3aUMHOE  PACIOJIOKEHHE  TPSIMBIX B
MPOCTPAHCTBE, IUIOCKOCTEM B MPOCTPAHCTBE, TMPSIMBIX H IUJIOCKOCTEU B
MPOCTPAHCTBE;

. CBOOOJHO OMEPHPOBATH TOHATHUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXY MPSMBIMHA B IPOCTPAHCTBE, MEXKY MPSIMOI U TIOCKOCTHIO;



U CBO6OI[HO OIcpupoOBaTh IIOHATHUSAMMU, CBJ3aHHBIMHU C
MHOT'OIrpaHHHUKaMH;

. CBOOOJ/IHO PacIO3HAaBaTh OCHOBHBIC BHJbI MHOTOI'PAHHUKOB (IIpH3Ma,
UpaMUJIa, PSIMOYTOJIbHBIN TTapajiesienune, Ky0);

. KJIaccu(UIUPOBaTh MHOTOTPAHHHMKH, BBIOMpas OCHOBaHHS IS
KJaccu(ukanuu;

. CBOOOJIHO OIEPUPOBATH IOHATHUSAMH, CBS3aHHBIMH C CCUCHHEM
MHOT'OI'PaHHHKOB IIOCKOCTBIO;

. BBIIIOJIHATh ~ NApajUleIbHOC,  IICHTPAJIbHOE ©  OPTOTOHAJIBHOE

MPOEKTUPOBaHUE (UTYp HA TUIOCKOCTh, BBIMOJHATH H300paxkeHus Guryp Ha
IJIOCKOCTH;

. CTPOUTH  CEUEHHMS] MHOTOTPAHHUKOB  pPa3UYHBIMU  METOJIAMH,
BBITIOJIHATHh (BBIHOCHBIE) TUIOCKHE YEPTEKU M3 PHUCYHKOB IMPOCTHIX OOBEMHBIX
dburyp: BuU cBEpXY, COOKY, CHU3Y;

. BBIYUCIISITh TUIOIIAQM TMOBEPXHOCTEM MHOTOTPAHHUKOB (MpU3Ma,
MUpaMUJia), TEOMETPUUYECKUX TEJ C TPUMEHEHHEM (HOpMYIT;
. CBOOOJIHO OINEpUPOBATH MOHATUSMHU: CHMMETPHUSI B TPOCTPAHCTRE,

OCHTP, OCb MW INIOCKOCTH CHMMCTPHH, HOCHTP, OCb M IINIOCKOCTb CHMMCTPHH
burypsr;

U CBO6OI[HO OIncpupoBaThb NOHATUAMHA, COOTBCTCTBYIOIIIMMH BCKTOpaM U
KOoopauHaTaM B ITPOCTPAHCTBC,

U BBIITIOJIHATD HCI;'ICTBHSI HaJa BCKTOpaMU,

U peIIaTh 3ada4 Ha AO0KA3aTCIIbCTBO MATCMATHYCCKHX OTHOIIICHUU M

HaXOXIACHHUC TI'COMCTPHUYCCKUX BCIWYMUH, IIPUMCHAA HN3BCCTHBIC MCTOABI IIPpHU
PEIICHUN MAaTEMATUUCCKUX 3a/1a4 ITIOBBIIICHHOI'O U BEICOKOI'O YPOBHS CJIOKHOCTH,

. MIPUMEHSTh TPOCTEMIINE NPOTrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4;
. U3BJIEKaTh, MPEOOPa30BBIBATh U WHTEPIPETHPOBATH MHPOPMAIUIO O

MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MpEACTaBICHHYIO Ha YepTexax U
pUCYHKaX;

. IIPUMEHSTh TOJYyYCHHBIE 3HAHMS Ha MPAKTUKE: CpPAaBHUBATH U
aHAJIM3UPOBATh PEAJIbHBIC CUTYAllUH, IPUMEHATh U3YyUYEHHBIC TIOHATHS B IIPOLIECCE
MOMCKA PEIIeHUsI MaTeMaTUYeCKU CPOPMYIUPOBAHHOMN MPOOIEMbI, MOIETUPOBAThH
pealbHbIE CUTYallMy HA SA3BIKE T€OMETPUHU, HCCIEN0BATh MOCTPOEHHBIE MOJEIHU C
UCIT0JIb30BAaHUEM T€OMETPUUYECKHUX MTOHATUHN U TEOpEM, arnapara ainreopsl, pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEINYNH;

. UMETh MPEJICTaBICHUS 00 OCHOBHBIX dTamax pa3BUTHUS F'€OMETPUHU KaK
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.



K konmy 11 kiaacca oOyyaronuiicss HayquTCs:

. CBOOOJIHO OIEPUPOBATH MOHATHUSIMH, CBI3AHHBIMU C HUIMHAPUYECKOH,
KOHUYECKOU U CPepUIECKON MOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI MOTYUCHHS,

. ONEpPUPOBATh MOHATHSAMH, CBSA3aHHBIMH C TEJaMU BpAICHUS:
LWIMHIPOM, KOHYCOM, C(hepoii U ILapoM;

. pacro3HaBaTh Teda BpamleHus (UWIMHIP, KOHyC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPAICHHS,;

. KJIACCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE CPEPHI U MIIOCKOCTH;

. BBIUUCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJl BpallleHus,

00BEMBI ¥ TUIOMIAAM TIOBEPXHOCTEH MHOTOTPDAaHHUKOB W T BpalleHUs,
TCOMETPUUYECKHUX TEN ¢ TPUMEHEHUEM (HOpMYIT;

. CBOOOJHO OIEPUPOBATH MOHATHSAMH, CBS3aHHBIMH C KOMOWHAITASMH
TEJI BpAIlEHUS U MHOTOTPAHHHKOB: MHOTOTPAHHMK, BIUCAaHHBIM B cdepy u
ONMMCAHHBIA OKOJIO cdepbl, cdepa, BOMCAHHAS B MHOTOTPAHHUK WIIU TEJO
BpAaICHUS;

. BBEIYHCIIATh COOTHOIICHHUS MEXKIY IUIOMAAIMA TIOBEPXHOCTEH U
00BEMaMH TTOJIOOHBIX TEJT;

. n300pakaTh u3ydaembie (DUTYpHI, BHIOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHJI CBEpPXY, COOKY, CHHU3Y,
CTPOUTH CEUCHUS TEJI BPAIICHUS;

. U3BJIEKaTh, MHTEPIPETUPOBATH U MPEOOPa30BbIBaTh MH(MOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKAX;

. cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

. BBITIOJIHATH OINEPALlUH HAJl BEKTOPAMHU;

. 3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOM CUCTEME KOOPAMHAT;

. pelarb TIeOMETPUYECKHE 3a1aud Ha BBIYUCICHUE YIJIOB MEXIY

MNpAMBIMHU W IINIOCKOCTAMMH, BBIYHUCIICHHC paCCTOﬂHI/Iﬁ OT TOYKH OO0 IINIOCKOCTH, B
CJI0M, Ha IPUMCHCHNUEC BCKTOPHO-KOOPAMHATHOTO METOJa ITPH PCUHICHUHN,

. CBOOOJHO OMEpUpOBaTh MOHSATUSMHU, CBSI3AHHBIMU C JBUKEHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHU;
. BBIMOJHATh HM300pa)KEHUS MHOTOIPAHHUKOB M TEJ BpALICHHS MPH

napasuieIbHOM IEPEHOCE, IEHTPAIbHON CUMMETPUH, 3€PKAIbHOM CUMMETPHUH, NPU
MIOBOPOTE BOKPYT MPSAMOM, Mpeodpa3zoBaHus MoA00uS;

. CTPOUTH CEUEHHMS MHOTOIPAHHUKOB W TEJ BpAICHUS: CEUCHUS
UMIMHApa (mapajulelbHO W NEPHEHIUKYJISIPHO OCH), CEUYEHHUS KOHYyca
(mapajuienbHbIE OCHOBAHMIO U MTPOXO/IAIIME YEPE3 BEPIIHUHY ), CEUEHUS 111apa;

. MCIIOJIb30BaTh METOJIbI MOCTPOCHUSI CEUCHHI: METOJ| CIE0B, METOJI
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



. JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKACHUS;

. MPUMEHSITh F€OMETPUYECKUE (dakThbI TSt peleHus
CTEPEOMETPUUECKUX 3a/ad, MPEIIOIAralolluX HECKOJIBKO MIAroB PEIICHHs, €CIU
yCIJIOBUSI IPUMEHEHHUSI 3aJ]aHbl B IBHOW U HEABHOU (popme;

. pemaTh 3a/layd Ha JI0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOILIECHUN U
HaxX0XXJICHUE T€OMETPUUECKUX BEIINYUH;

. MPUMEHSTh pOrpaMMHbIE Cpe/cTBa u AIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPHU PEIICHUU CTEPEOMETPUUECKUX 3a]1aY;

. OPUMEHSATh TIOJyYeHHbIE 3HAHMS Ha TPaKTUKe: CpPaBHHUBATh,
aHAIM3UPOBaTh W OLIGHHWBATh pEAJbHbIC CHUTYyallud, TNPUMEHSITh HW3YUYCHHBIC
MOHATUS, TEOPEMBI, CBOMCTBA B MPOIECCE IOMCKA PEIICHUS MaTEeMaTHYEeCKU
chopMyIHpOBaHHON MPOOJIEMbl, MOJEIUPOBATH pPEAIbHBIC CUTYyallUd Ha S3BIKE
r€OMETPUM,  HUCCIEN0BaTh  MOCTPOCHHBIE  MOJEIW C  HUCIOJIb30BAaHUEM
Tr€OMETPUYECKUX TOHIATHM U TeopeM, armapara ajireOpbl, peniaTh MPaKTHYECKUE
3a/1auu, CBSI3aHHBIE C HAXOXKJCHUEM T€OMETPUUECKUX BEIUYUH;

. UMETh MPEJCTABICHUS] 00 OCHOBHBIX dTanax pa3BUTHSA T€OMETPUM KaK
COCTaBHOM 4yacTu (pyH/1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHwUE, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKCHUS 5 1
7 [ToBTOpEHME, O606III€HI§C " 17 9
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThbI

JJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTeJibHbIE

pecypchl

OcHOBHBIE TTpaBUIIa H300paKCHUS HA
PUCYHKC IIJIOCKOCTH, MAapAJUICIIbHBIX ITPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[ToHsTHS CTEepeOMETPHH: TOUKa, IpsMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUjIa U300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, HapaJ'IJ'IeJII)HI)IX HpHMI)IX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: epeceKarouecs MIOCKOCTH,
nepeceKaronmecs npsmas 1 miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpEeceKarONUecs MIOCKOCTH,
nepeceKarommecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHue
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX 00HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMBI CTCPCOMCTPHU U IICPBLIC




CICACTBUA N3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603HaYeHUS IPSAMBIX U TIIOCKOCTEH

N3o0pakeHue ceueHnit mapaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedeHust moTydeHHbIX
TIoCKOCTel. PackpammBaHe mocTpoeHHbBIX
CCUCHHI Pa3HBIMH IIBETAMH

N300paxenune cedyeHuit nupamuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux péopa.
N3o00paxeHue nepeceueHus: NOMTy4YeHHBIX
IJI0CKOCTEH. PackpammBanue moCTpOEHHBIX
CEYEeHMI pa3HbIMM IIBETaMU

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE MIPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedyeHus noTyudeHHbIX
m1ockocTel. PackpammBaHue MOCTPOEHHBIX
CEUEHUN pa3HbIMU [[BETAMU

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHne nepecedyeHus moryueHHbIX
10ckocTel. PackpammBaHue MOCTPOEHHBIX
CEUeHUH pa3HbIMU [[BETAMU

MeTton ClIeIoB s MMOCTPOCHUMA CcedeHUI




15

Meroa cnesoB AJisi MOCTPOSHUS CEUYEHUH.
CaolicTBa nepeceyeHuid NPsMbIX U
IIJIOCKOCTEN

16

Mertopa cieoB Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuii B mupamMu/ie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aIHCh IIaroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe 1o
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alKCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe 1o
TpéM TOouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpeHI/Ie IIaHUMCETPHUU: TeopeMa 0

MIPONOPIMOHANBHBIX 0Tpe3kax. [lonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazsutus
MJITAHUMETPUU U CTEPEOMETPUH




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmsIx B
npoctpancTBe. CKpenBaromuecs npsmbie.
[Ipu3HaKy CKpEIMBAOUIUXCS TPSMBbIX.
[TapajutenpHbIe IPsIMBIE B IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsaMoi. JlemMma o nepecedeHun
MapaJUIEIbHBIX IPSAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TpEX mapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIIUXCS MPSMBIX

[TapannensHoe npoekTrpoBanue. OCHOBHBIE
CBOMCTBA MapaJuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIX Guryp B
MapaJuIeIbHON MPOEKINH

enTpanbHas npoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
PSIMBIMU

33,[[8.‘11/1 Ha JOKa3aTCJIbCTBO U UCCIICAOBAHUC,

CBSI3aHHBIE C PACIIONIOKEHUEM NIPSAMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: MapamuIeTbHOCTh MPAMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJuIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.
CaolicTBa napamuienbHOCTH IPSIMOH U




IIIIOCKOCTH

31

32

33

34

I'eomeTpuueckue 3aaun Ha BHIYUCIEHUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

[TocTpoeHue ceuenus, TPOXOASILETO Yepes
JAHHYIO IPSIMYIO HA YepTekKe U
MapaJyIENbHOIO IPYrou npsmout. Pacuér
OTHOIIEHUI

[TapannensHas MpoeKus, MPUMEHEHHE IS
MIOCTPOCHHUSI CEYCHHI KyOa U
napajenenumnena. CBoicTra
napajuieJienuIea U Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIe IIJIOCKOCTH. HpI/ISHaKI/I
apaJiuieJIbHOCTH ABYX IUIOCKOCTEH

35

Teopema 0 mapajieIbHOCTH U
CANMHCTBCHHOCTH IIJIOCKOCTH, HpOXOJlfIHIGfI
yepe3 TOUKY, HE IPUHAAIEKAIIYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamieiabHbIX MIIOCKOCTEN: O
NapajuIeIbHOCTH MPSIMBIX NEpeceueHus Ipu
MepeceyeH ! JIByX MapaijiesbHbIX
IIJIOCKOCTEMN TPEThEU

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IJIOCKOCTSIMU; O MIEPECEUEHUN MTPSIMOH C
JBYM ITapaJUIEIbHBIMU IUIOCKOCTAMU




[ToBropenue: Teopema [Tudaropa Ha

38
IJIOCKOCTH

39 IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

40 CgoiicTBa Ky0a U IPSMOYTOJIBHOTO
napajuleJienune1a

41 Brruucrienue JUIiiH OTPE3KOB B KyOe U
IIPSIMOYTOJIBHOM TapajuleyIeIuIe e
[IepneHuKyISPHOCT NPSAMOM U IUIOCKOCTH.

42 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMOU U
IIJIOCKOCTH
[lepneHIMKyYNIAPHOCTD NPSAMOU U IIIOCKOCTH.

43 [Ipu3Hak nepneHuKyJIIpHOCTH IPSIMOU U
IIJIOCKOCTH
Teopema o cyniecTBOBaHUH U

44 €AVMHCTBEHHOCTH IPSIMOM, TPOXOASAILEH
4yepes3 TOUKY ITPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K INIOCKOCTH

45 [InmockocTH U nepreHINKYIApHbIE UM
IIPSIMBbIE B MHOTOTPaHHHUKAX

46 [InmockocT U nepreHINKYIApHbIE UM
MpsiMble B MHOTOTpaHHHUKaX

47 [Iepnenpukynsp u HakinoHHad. [loctpoenue
MEPIEHIUKYIIApA U3 TOUKU Ha IPAMYIO

48 [Tepnennukynsp n HaknoHHasd. [loctpoenne
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (Mpsmas

u oOparHasi)




Teopema o Tpéx nepneHAUKYIsApax (mpsmas

50 u oOpartHas)

o1 VYroa Mexay CKpelMBaOIIUMHUCA TPSIMBbIMU

59 ITonck neprneHauKyISApHBIX MPSAMBIX C
ITOMOUIBIO NEPIIEHIUKYIISAPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
[TocTpoenue ceuenuii kyoa, MPU3MBI,

54 IIPaBWIBHON MUPAaMUIBI C IIOMOILBIO
OPTOTOHAJIBLHOMN MPOEKINH
ITocTtpoenue ceuenuit kyba, Npu3Msl,

55 IIPaBWIBHON MUPAaMUBI C IIOMOILBIO
OpPTOTOHAJILHOM NPOEKINU
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 wiockoctu. [Imockoctu cumMeTpuii B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHMKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIE€JICTBUE CUMMETPUH

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
PaccTOSHUM OT TOUKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
PaccTOSHUI OT TOYKH JI0 IIIOCKOCTH
CriocoObl ONYCTUTH NEPIEHANKYISPHI:

60 CUMMETpHUS, CABUT TOYKHU MO MapaljieIbHON
psAMOI

61 CaBur no HenapauienbHON IPSIMOH,
MN3MEHEHUE PACCTOSIHUM

62 KonrtponsHas padora "B3anmuoe

PACIIOJIOKCHHUC MIPAMBIX U ILIOCKOCTEH B




npocrpaHcrae”

63

64

65

[ToBTOpEHME: Yyroa Mexay NpsIMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHUHYCOB

[ToBTOpEHME: Yroa MEXKAY

CKPELIMBAIOIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘{eCKI/IC METOJbI BBITUCIICHUS yTIJIa
MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

66

JIByrpanHblil yroi. CBOMCTBO JIMHEHHBIX
YIJIOB IBYTPAaHHOIO yIia

67

68

69

[lepnenaukynspusle miockoctu. CBOMCTBA
B3alMHO NEPIEHIUKYIISPHBIX MNIOCKOCTEN

IIpu3Hak nepneHIuKyJIIpHOCTH IIOCKOCTEM;
TeopeMa O IMPSAMOM NIEPECEUEHU IBYX
IIJIOCKOCTEM MEPIIEHIUKYIIAPHBIX TPETHEN
IIJIOCKOCTH

[IpssmoyronbHbBIN Napasuienenunes; Kyo;
U3MEPEHMS, CBOUCTBA IPSIMOYTOJIBHOTO
napajuiesenumena

70

Teopema 0 tMaroHany NpPsMOYTOJIBHOTO
napajiesIenuIe1a v CIeJCTBUE U3 Heé

71

72

CTepCOMeTpI/I‘{eCKHC U NPUKIIaJHBIC 3a1a4H,
CBA3aHHBIC CO B3aMMHBIM PACIIOJIOKCHHUEM
IMPsAMBIX W IIIOCKOCTH

HOBTOpCHI/ICI CKpCHIUBAOIINUECCA TTPSAMBIC,
HapaJiyiCJIbHBIC IIJIOCKOCTU B CTaHAAPTHBIX




MHOTI'OrpaHHUKax

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKPEIIUBAIOIINXCSA MPSMBIX, PACCTOSTHUE

3 MEX/1y CKPELMBAIOLIUMUCS IPSIMbIMU B
IIPOCTBIX CUTYaLUAX

74 PaccrosiHME OT TOYKH 10 INIOCKOCTH,
paccTosiHue OT IPSIMOM 10 IUNIOCKOCTH
Brrunciienue pacCTosTHUN MEXITY

75 CKPEILMBAIOIINUMUCS IPSIMBIMU C IIOMOILBIO
NEPIEHIUKYIIIPHON IIJIOCKOCTU
TpéxrpanHblid yroy, HEpaBeHCTBA [

76 TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMBbI KOCUHYCOB U CUHYCOB JIJIS
TPEXTPAHHOTIO yIia

77 DneMeHTHl ChepruIecKoil TeOMETPUH:
reoJIe3nYecKue JIMHUYU Ha 3emiie

78 KontponbHast pabota "Yrisl u paccTostHUS"

79 CucremaTtu3zanus 3HaHud "MHOrorpaHHUK U
€ro 3J1eMeHTH!"

80 [Inpamupa. Buael nupamun. [IpaBunpHas
nupamua

81 ITpusma. [IpsiMast n HaKJIOHHAs IPU3MBI.
IIpaBuibHas mpusma

82 [IpsiMot napaynenenunen, NpsMOyroJIbHbIA
napajuienenunesa, Kyo

83 Brinyxiible MHOrorpanHuku. Teopema
Ditnepa

84 Brinyxkiible MHOrOorpanHuku. Teopema




Olinepa. [IpaBunbpHbIE U OTYNIpaBUIbHBIE
MHOTOTPaHHUKHU
85 KonrponsHas pabora "MHoOrorpaHHUKH" 1
86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1
MPOCTPAHCTBE
87 CymMa BEeKTOpOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Paznoxenne BekTopa 1o 6a31/1c3vl TPEX 1
BEKTOPOB, HE JISKAIUX B OAHOH IJIOCKOCTH
92 CkasipHOE TIPOU3BEICHUE 1
93 Brruuciienue yria Mexmay BEKTOpaMu B 1
MPOCTPAHCTBE
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
95 IIpocreimue 3a1auu ¢ BEKTOPaMH 1
96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
97 IIpocreimme 3a1auu ¢ BEKTOPaMH 1
98 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
99 O0600611eHre U cucTeMaTu3alus 3HaHU! 1
100 WroroBas koHTpoJibHas paboTa 1
101 Hrorosast koHTpobHAs paboTa 1
102 O06o001IeH e U cucTeMaTU3alus 3HaHU! 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
uudposbie
Nen/m  Tema ypoka Kontpoabusbie IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 [ToBTOpenue Tembl "KoopiuHaTel BeKTOpa 1
Ha IJIOCKOCTH U B ITPOCTpaHCTBE"
5 [ToBTOpenue tems! "CxkansipHoe 1
MPOU3BEJCHNE BEKTOPOB"
3 [ToBTOpenue temsl "Boruncnenue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpeHue Tembl "YpaBHEHUE TPSIMOH, 1
MPOXOJIAIICH Yepe3 ABE TOUKH"
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BexTopHoe npounssenenue 1
8 JInHeliHbIe HEPABEHCTBA, JIMHEWUHOE 1
IPOrpaMMHUPOBAHKE
9 JIuneliHbIe HEPABEHCTBA, JIMHEWHOE 1
pOrpaMMHUPOBaHKE
10 AHaJIUTHYECKHE METO/BI pacuéTa yria 1
MEXAY NPSMBIMU B MHOTOTPaHHUKAX
11 AHaTMTHYECKHE METO/IBI pacyéTa yria 1
MEX1y TNIOCKOCTSIMU B MHOTOTpaHHHKaX
12 ®opmysa pacCTOSHUS OT TOUKH J10 1




IJIOCKOCTHU B KOOpAHUHATAX

Haxoxnenue paccTosHUN OT TOYKH J0

13
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IJIOCKOCTH B IIPABUJIBHOW MUPAMU/JIE

15 KontponpHas pabora "AHanurudeckas
reoMerpust"

16 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE
MHOTOT'PAaHHUKHU

17 CeueHust MHOTOTPAHHUKOB: METO/I CJIE/IOB
CeueHust MHOTOTPAHHUKOB: CTaH/IapTHHIE

18 MJIOCKOCTH, TIEPECEUCHUS TIPSMBIX U
IJIOCKOCTEM

19 [TapannenbHble NpsAMbIE U IIJIOCKOCTH:
napajie’bHbIe CeUeHUs

20 [TapannenbHble NpAMbIE U MIIIOCKOCTH:
pPacy€T OTHOLIEHUN

21 [TapamienbHbIe TIPSIMBIE U TNTIOCKOCTH: YTIIbI
MEXYy CKPEIUBAIOIINMUCS TTPSIMBIMHU
[lepnenauKynsipHbIE TPSIMBIE U IJTIOCKOCTH:

99 CTaHJapTHbBIE MAPhI MEPIEHIUKYIISPHBIX
MJIOCKOCTEH U MPSMBIX, CHAMMETPUU
MHOTOTPAaHHUKOB

93 [lepnienquKyAsipHBIE IPSMBIE U TJIOCKOCTHU:
TeopeMa O TpeX MepHneHIUKYIsIpax

24 [TepnenauKyIsIpHBIE TPSIMBIE U TNTIOCKOCTH:
BBIYHCIICHHS] IJTMH B MHOTOTPaHHUKAX

25 [ToBTOpEHME: TUIOIAAN MHOTOYTOJIEHUKOB,




(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
monoous

26

27

28

[ToBTOpEHUE: MO MHOTOYTOJIbHUKOB,
(bopMyITBI TSI TIOMIAACH, COOOpaKEHUS
noooust

[ToBTOpEHME: IO MHOTOYTOJILHUKOB,
bopMyJIBI IS TUTOIAACH, COOOpaKEeHUS
noooust

[Tnomaau ceueHnit MHOTOTPaHHUKOB:
IUIOIAM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEHHUS IO 100U

29

[Tnomaau cedeHniit MHOTOTPaHHUKOB:
IUIOIIA/IA TTOBEPXHOCTEM, pa3pe3aHus Ha
YacTH, COOOpaKECHHUS IO 100MsI

30

KonTtponsnast padora "[loBTOpenue:
MHOTOTPAaHHHUKH, CEUCHHSI
MHOTOTPaHHHUKOB"

31

32

O6BéM Tena. OObEM MPSIMOYTOJIBHOTO
napaJuleenuneaa

3agauum 00 yABOEHHHM Ky0a, 0 KBajpaType
Ky0a; O TPUCEKIUH yIJIa

33

CrepeomeTpuyeckne 3a/1a4u, CBS3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO
napaJenenuneaa

34

35

[Ipuknagubie 3aa9u, CBsI3aHHBIE C
BBIYHCIICHHEM 00BhEMa TPSIMOYTOJIBEHOTO
napasuiesenumneia

O06BEM npsMOi IPU3MBI




CrepeoMeTpUueCcKUe 3aJa4l, CBA3aHHBIE C

3 BbIUUCIIEHEM 00BEMOB IPSIMOM MTPU3MBbI

37 [Ipuxiagnaelie 3a1a4u, CBsI3aHHbBIE ¢ 00BEMOM
IIPSAMOM TIPU3MBI
Beruucnenue 00bEMOB Tell € TOMOILBIO

38 onpenenéHHoro uaTerpaiga. Oobém
HaKJIOHHOH NMPU3MBbI
Beruucnenue 00bEMOB Tell C TOMOIIBIO

39 onpeaenéHHoro unrerpaita. Oobpém
HUPaMUIbI

40 dopmyna 06péMa mupamuiel. OTHOIIEHHE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

41 dopmyina 06béMa nupamuibl. OTHOIIEHHUE
00BeMOB UpaMu ¢ OOLIUM YIIIOM

42 CrepeomeTpHUeCcKHE 3a/1a4H, CBSI3aHHbIE C
00BbEMaMU HAKJIOHHOM MPU3MBI

43 CrepeoMeTpHUuecKre 3aJa4l, CBI3aHHbIE C
00BbEMaMH TUPAMHUIBI
[Tpuxnanueie 3ana4yn o Teme "OObEMBI

44 Ten", CBA3aHHLIC ¢ 00HEMOM HAKJIOHHOM
TIPU3MBI

45 [Tpuxnanueie 3ana4yn o Teme "OOBbEMBI
Ten", CBA3aHHBIE C 00BEMOM THUPAMHU/IBI

16 [Tpumenenue o0bEMOB. Borunicnenue
PacCTOSHUA 10 TIIOCKOCTH

47 KonTtponbhas padora "O6béM
MHOTOTpaHHHKA"

48 [nnuaapuyeckasi MOBEPXHOCTb,




00pa3yromue HUJIMHIPUIECKOM
MOBEPXHOCTHU

Mumuaap. [psamoi KpyroBon HUAIUHAD.

49 [Imomane MOBEpXHOCTH LUAIUHIAPA

50 Konunueckasi moBepxHOCTh, 00pasyroliue
KOHUYECKOU nmoBepxHocTH. Konyc

51 Ceuenne KoHyca IJIOCKOCTBIO,
napauIeIbHOM MJI0OCKOCTH OCHOBAHUS

59 VYceuénnblil koHyc. M300pakeHne KOHYCOB
U YCEYCHHBIX KOHYCOB

53 [Tnomans 60KOBOM MOBEPXHOCTH U MOJHOMN
MOBEPXHOCTH KOHYCa

54 [Tnomaae 6OKOBOIM MOBEPXHOCTH U ITOJTHON
MIOBEPXHOCTU KOHYCa
CrepeomeTpruecKue 3a1a4u Ha

55 JIOKa3aTeIbCTBO U BLIUHUCIICHHE,
MOCTPOEHUEM CEUCHUHN HWJINHIPA, KOHYCA
CrepeoMeTrpuueckue 3ajaun Ha

56 JI0OKa3aTelIbCTBO U BHIYMCIICHHE,
MOCTPOEHUEM CEUCHUHN HWJIMHIPA, KOHYCA

57 [TpuknanHble 3aauu, CBA3aHHBIE C
UIHHIPOM

58 [TpuxnanHbie 3a1a4u, CBSI3aHHBIE C
IVTAHIPOM

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

60 Kacanue mapa u cdepsl miaockoctso. Bug u

n300pakeHue mapa




61

[lepeceuenue chepsl 1 mapa ¢ MIOCKOCTHIO.
Kacanwue mrapa u cdepsl Iiockoctsio. Bua un
n300pakeHHE 1mapa

62

63

Ypasnaenue chepsl. [Lnomans chepst u eé
yacreu

Cummetpus cdepsl 1 mapa

64

CrepeomeTpHuyuecKue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHUE, CBI3aHHBIC
€O cepoii U mapom, MOCTPOSHUEM UX
CCUCHHI TIOCKOCTHIO

65

CrepeomeTpuyuecKue 3a1a4u Ha
JOKa3aT€JIbCTBO U BBIYMCIICHHUEC, CBA3aHHBIC
co cdepoii U mapom, MOCTPOSHUEM UX
CCUCHHI TIIOCKOCTHIO

66

67

68

[Ipukianueie 3aqa4n, CBsi3aHHBIE CO cPepoit
U II1apOM

[ToBTOpEHME: OKPYKHOCTH Ha MIIOCKOCTH,
BBIYHCIICHHS B OKPYKHOCTH, CTAHIAPTHBIE
mogoous

Paznuunbie KOM6I/IHaI_II/II/I TCJI BpallICHUS U
MHOT'OT'PaHHUKOB

69

3amauu o Teme "Tena v MOBEPXHOCTH
BpaieHus"

70

71

3anaun o teme "Tena ¥ MOBEPXHOCTH
BpanieHus"

KonTtponbHas padora "Tena 1 moBepXHOCTH
BpaiueHus"

72

O06Beém munuHapa. Teopema 06 00bEME




MMpAMOIro HUujiInHApa

73

74

Brruncnenre 06bEMOB Tell ¢ TOMOIIBIO
onpeaenéuHoro uarerpaita. O0bpEM KoHyca

[Tnomaau 6OKOBOM M MOJHON MTOBEPXHOCTH
KOHYyca

75

CrepeoMeTpUueCKUE 3aJa4l, CBA3aHHBIE C
BBIUMCIICHHEM 00BEMOB IMIIMHPA, KOHYCa

76

77

78

79

80

[Tpuknanaeie 3agaun 1o Teme "OO0BEMBI U
TJIOIIA U TTIOBEPXHOCTEH Te"

O06béM 1mapa u mapoBoro cexkropa. Teopema
00 00béme mapa. [Lnomans chepsl.
CrepeoMeTpHuecKUe 3a]a41, CBI3aHHBIE C
BBIYUCIICHHEM 00BEMOB 111apa, MApOBOTO
CerMEHTa U IMapOBOr0 CEKTOPa

[Tpuknagaeie 3agaun 1mo Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa U
wioaapio ceprl. COOTHOIICHUS MEXKIY
TUIOMIA/IIMU TTOBEPXHOCTEN U 00bEMaMuU
MOJOOHBIX TEN

[TonoGHBIE TETa B IPOCTPAHCTBE.
H3meHnenue o0bEMa npu moJ00uu.
CrepeoMeTpHUEeCKHE 3a/1a4H, CBSI3aHHbIE C
BBIUKCIICHHEM 00BEMOB Tell U TUIOIIAAEH
MTOBEPXHOCTEN

KonTtpomnpHas padora "[1nomaau
MOBEPXHOCTH U 00BEMBI KPYTIIBIX TeT"

81

JBuxenus npoctpancTBa. OToOpaskeHusl.
JBmxenus u paBeHCTBO (puryp. OOmme




CBOMCTBA JIBMKEHUI

82

83

Buapl nBrkeHuUiA: napaJuiebHbIA EPEHOC,
LEHTpaJIbHasi CHMMETPHS, 3€pKaJIbHAS
CUMMETpHUSs1, TOBOPOT BOKPYT MPSAMOit

[IpeoOpazoBanus noxoowus. [Ipsmas u chepa
Ditnepa

84

FGOMeTpI/I‘-IeCKI/Ie 3aa4yu Ha IPUMCHCHUC
JABHKCHUA

85

86

87

88

KonTponpHas padora "BekTops! B
npoctpaHcTae”

O6o06matomee moBTopeHue 11 moHsITHI 1
MeTo/10B Kypca reomerpuu 10—11 knaccos,
cucremaTtusanus 3Hanuii: "llapamienbHoCTh
MPSIMBIX U TIJIOCKOCTEH B pocTpaHCcTBe"

O6o06matomee moBropeHue 11 moHATHI 1
MeTO0B Kypca reomerpun 10-11 knaccos,
cucTeMaTH3anus 3HaHuil: "BekTopsl B
npocTpaHcTae”

O6o06matomiee moBTopenue 11 moHsTHii 1
MeTOJ0B Kypca reomerpun 10-11 knaccos,
CUCTeMaTH3alys 3HaHui: "BeKkTopsl B
npocTpaHcTae”

89

O6o06matomiee moBTopenue 11 moHsTHii 1
MeTOJ0B Kypca reometrpun 10—11 knaccos,
cucreMaTu3anus 3HaHuil: "O0bem
MHOTOTrpaHHHKaA"

90

O6o06matomee moBTopenue 11 mouHsTHi 1
MeTo10B Kypca reomerpun 10—11 knaccos,




cucreMaTu3anys 3Hanuii: "Oo0beM
MHOTOTpaHHUKA"

Ob6o6maromee nosropenue 11 noHsTHi U
MeTo10B Kypca reomerpun 10-11 knaccos,

o1 cucreMaruzanus 3Hanuit: "Ilnomann
MOBEPXHOCTU U O0BEMBI KPYTIIBIX Te"
O6o06matomee moBropeHue 11 moHsaTH 1

92 MeTOoJ10B Kypca reomerpuu 10-11 knaccos,
cucreMaruzainus 3Hanuit: "[lnomann
MOBEPXHOCTH U 00BEMBI KPYTIIBIX T

93 HroroBast KoHTpoIbHAs paboTa

94 Hroroas xouTpoasHas pabora

05 [ToBTOpEHHE, 0000IICHUE 1

cUCTeMaTHU3alus 3HaHUN
Uctopus pa3BUTHS CTEPEOMETPUU KaK

96 HayKH U €€ poJib B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIbIOTEPHBIX TEXHOJIOTHH

Hcropus pasBUTHS CTEPEOMETPUH KaK
97 HayKH U €€ poJib B PA3BUTHH COBPEMEHHBIX
MHXEHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUI

Hcropus pa3BUTHS CTEPEOMETPUH KaK
98 HAYKHU U €€ pOJib B pPa3BUTHUN COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUH

Hcropus pa3BUTHs CTEPEOMETPUH KaK
99 HAYKH{ U €€ pOJIb B pa3BUTHU COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX TEXHOJIOTUIH

I/ICTOpI/I}I Pa3BUTHA CTCPCOMECTPHUU KaK

100
HAyKH U €€ poJib B pa3BUTHH COBPEMEHHBIX




HHKCHCPHBIX U KOMIIBIOTCPHBIX TEXHOJIOTHI

Hcropus pa3BUTHS CTEPEOMETPUH KaK

101 HAyKH U €€ poJib B pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX 1 KOMIIBIOTEPHBIX TEXHOJIOTHHA
Hcropus pa3BUTHS CTEPEOMETPUH KaK

102 HayKHu U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBFOTEPHBIX TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



