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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M IPEIMETOB T'YMAaHMTApHOTO IIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUM T€OMETPUM, KaK COCTABIISAIONIEH MpeaMeTHON obnactu «MaTteMaTtuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBSI3aHHOTO C UCMOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 33JayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOIIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMUpoBaHHE YMEHHUS paclio3HaBaTh Ha YepTekax, MOACIAX U B pealbHOM
MHpPE MHOIOTPAaHHHMKM M Te€lla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

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

dbopMupoBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJITOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKAa3aTeNbCTB  IPHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEH 00yJaronumxcs, MO3HaBaTeIbHOW aKTHBHOCTH, UCCIIEIOBATEIHCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHUS, HHTEpPeCca K U3YUCHHUIO TeOMETPHH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX CHTYAIMSIX W MPH U3YYCHHUH JPYTHX
y4eOHBIX TMPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICTTUPOBAHUS PEAbHBIX CHTYallii, WCCIICJIOBAaHUS TOCTPOCHHBIX MOJICIIEeH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTcs:  «lIpsiMble W IUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpanaukn», «Tema BpameHus», «BekTopsl ©  KOOpPAWHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPHHM Ha YIIyOJIEHHOM ypOBHE OOydYeHHS 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 pe3yibTaraMm ocBoeHus DenepanbHoil padboueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
TCOMETPUUYCCKUMH TMOHATUSIMH M HaBBIKAMU ITOCJICIOBATEIBLHO M MOCTYNATENBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, o0pa3yst MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexon Kk M3y4EHHUIO TEOMETPUH HA YTITyOIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOMIMXCA K TPOAOIIKEHUIO HM3YyUYCHUS MAaTeMaTHKUA C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 gyaca: B 10 kimacce — 102 gaca (3 gaca B Hemenro), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAMBIE B IIPOCTPAHCTBE, APAJIIEIBHOCTD TPEX NPSAMBIX, IAPAIIICIIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiIbHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIEC MAPAJIIEIBHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 10 TUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M IIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYIPAHHOIO yriia. TpEXrpaHHbId U MHOTOI'PAHHBIE YIJIbI.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
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.
Kparuaiiiime mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oinepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep W OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBWIbHAs TPEYroyibHas NUpamMuAa U NPABUIbHBINA
TeTpa’ap, Ky0. IlpencraBneHue o MNPaBHIBHBIXMHOTOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAHMM, TeopeMa O OOKOBOW IOBEPXHOCTU MPSIMOMl IPU3MBIL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHUMMETpPHUS IPABHIbHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PaBEHCTBO BEKTOPOB. J[€MCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTe KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NpPOU3BEJIECHUE
BEKTOPOB.

11 KJIACC

Tesia Bpamenus

[ToHsATHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWYECKass ITOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0paxkenue ten
BpaIlieHus: Ha TIockocTh. Pa3Béprka muimuHApa U koHyca. Cummerpus chepbl U
mrapa.

O0BEM. OcCHOBHBIE CBOICTBa 00BEMOB TeN.
Teopemao600BEMEPsIMOYTOJIbHOTOMTapasuieNenuneaa u ciencreusinzneé. O0nEM
IPSMOM ¥ HAKJIIOHHOW TPHU3MBI, ITWINHAPA, TUpamMuasl 1 KoHyca. O0BEM mapa u
IIApOBOTO CETMEHTA.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHMKOB. [Ipw3ma, BmmcaHHas B
IWIMHIpP, ONHCaHHAs OKojo IpumHapa. llepecedenne cdepsl W mapa c
miockocThio. Kacanme mrapa u cdepsl miockocThio. [loHATHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdeppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, roMoTeTusi. Pemienue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO M NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca (MapasuielbHbIe
OCHOBAHMIO U TIPOXOJIAIIME Yepe3 BEPIIUHY), CEUCHUS 111apa, METObI TOCTPOECHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TITOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. CBOWCTBa BEKTOPHOIO YyMHOXEHUsA. IIpsMoyronbpHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBwxenus mpoctpanHcTBa. OTtoOpakenus. [[BrkeHUs U paBEHCTBO (UTYP.
OO6mue cBolicTBa JBWXKEHUN. Buabl JBMXEHUN: TapaUiebHBIA TEPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNCKOM I'PaKIaHCKOMW UIEHTUYHOCTH, YBOXKCHUS K
IPOLJIOMY M HAaCTOSAIIEMY POCCHUHCKOW MAaTeMaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOIO BKJIa/1a B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BOCIMTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBBIO (30pOBOCMUTAHUE, COATTAHCUPOBAHHBIMPEKUMBAHATUNH U
OTHbIXa, peryispHasipu3n4ecKasaKTUBHOCTb ),
(bu3nYECKOeCOBEPIICHCTBOBAHUEIPU3AHITHSIX CTOPTUBHO-
03JI0POBUTEIILHOUAEATEILHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTEeMaTUKOW M €€ NPUIOKEHUSIMH, YMEHUE COBEpIIATh OCO3HAHHBINA BBHIOOD
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4y MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHWUW IS peleHusl 3agad B o0JlacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBEISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPH3HAKM MaTEMaTHYECKHUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHANIN3A,

BOCIIpUHUMATh,  (opMyIupoBaTh W NPeoOpa3oBBIBaTh  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

JenaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUECKIX YTBEPKIACHUI
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyYMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXAEHUS U BHIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCITIOJIb30BaTh BOIPOCHl KaK HCCJIENI0BATEIbCKUI WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CaMOCTOSITEJIBHO CIJIAHUPOBAHHBIA 3KCIEPUMEHT, MCCIIEI0BaHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
MPOBENEHHOTO  HAOJIOJIEHUs, HMCCIEIOBAHUSA, OLIEHUBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATH AeUIMTH MHPOPMAIIUNH, JAaHHBIX, HEOOXOIUMBIX NJii OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
eI IMU  OOLIEHUs, SICHO, TOYHO, T'PAaMOTHO BbIpakaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCICI0BAHUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEpIIAEMBIX JCHCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U UHIAUBUIYTHHOM
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4ueCTBO CBOEr0 BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K kony 10 kinacca o0yyaronuiicss HayquTcs:

e CBOOOJHO OINEPUPOBATH OCHOBHBIMU TMOHATUAMH CTEPEOMETPUU TIpU
pelIeHn: 3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e TMPUMEHATh AKCMOMBI CTEPEOMETPUU U CIICJCTBUS U3 HUX MPHU PEUICHUU
F€OMETPUYECKHX 3a]1a4;

e KJAcCU(UIMPOBATH B3aUMHOE PACIOJIOKEHUE TMPSAMBIX B MPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE;

e CBOOOAHO ONEpPUPOBATH TMOHATUSAMHU, CBSI3AHHBIMM C YIJIaMH B
IPOCTPAHCTBE: MEXKIY MNPSAMBIMM B IPOCTPAHCTBE, MEXAY MPSIMOW U
IUIOCKOCTBIO;

e CBOOOIHO ONEPUPOBATH MOHATUSAMHU, CBA3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha TJIOCKOCTH;

e CTPOUTH CEUYECHHS] MHOTOTPAHHUKOB PA3IMYHBIMU METOJAMH, BBINOIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETpPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
durypsr;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATHACUCTBUSHABEKTOPAMU;

e pemaTh 3a3Jaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKHUX OTHOIICHUA U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTexax U pucCyHKax;

e IMPUMEHATH TIOJYYCHHbIE 3HAHUS Ha TMPaKTUKE: CpaBHUBAThb U
aHANIM3UPOBATh PEAJIbHBIE CUTYallMH, MPUMEHATh H3yUYECHHbIE MOHSTHUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH M TEopeM, ammapara ajreOpbl, penarh MPaKTUYECKHE 3a/layu,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUHU Kak
COCTaBHOM 4acTH PyHJaMEHTa Pa3BUTHUS TEXHOJIOTHM.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJTHO OMEPUPOBATH TMOHSATUSMH, CBSI3aHHBIMU C IFUIMHIPUYECKOM,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (POpMYIT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIOMIAISIMU IOBEPXHOCTENH U 00BEMaMHU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MPEeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;
BBITIOTHSATHOIIEPALIMMHABEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelarbh reOMEeTPUYECKHUE 3aa4l Ha BBIUUCICHUE YIJIOB MEXIY MPAMbIMHU
U IUIOCKOCTSIMU, BBIUYHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[eJI0M, Ha TPUMEHEHHE BEKTOPHO-KOOPAMHATHOI'O METO/1a MPH PEIICHUU;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300pa)KEHWsT MHOTOTPAaHHUKOB M TEJ BpalleHUs IMpHU
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHUH, TIPU MMOBOPOTE BOKPYT MPSIMOM, MpeoOpa3zoBaHUs MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapajuienbHO U NEPHEHIUKYJISIPHO OCH), CEUCHUSI KOHYca (TapajuielibHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATbI€OMETPUUECKUEYTBEPIKICHUS;

NPUMEHATh T€OMETPUYECKHE (aKThl JJISl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH NMPOTPAMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHUKAILIMOHHbBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOMCTBAa B IIpOllECCE IMOUCKA  pEUICHUs
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM F€OMETPUUYECKUX BEIUYHH;

UMETh TpeACTaBICHUS 00 OCHOBHBIX 3Tanax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
N HanvenoBanuepas1e10s 1 KosnyecTBouyacon JJIeKTPOHHbIE
n/n TEMIPOrpaMMbl Bcero Kontpoabubiepadorbl = IIpakTnyeckuepadoTnl (unpposere)
o0pa3oBaTebHbIEPECYPChI
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnionoxxenue 6 1
MPSIMBIX B IIPOCTPAHCTBE
3 HapaJIJIeJII)j{OCTB MPSIMBIX U 8
IUTOCKOCTEH B IMIPOCTPAHCTBE
4 HepneHz(mfynﬂpHocn. HPSIMBIX o5
IUIOCKOCTEH B MIPOCTPAHCTBE
VYriel U paccTOsHUS 16
MHororpanHuKu 7
BexTops! B mpocTpaHcTBE 12
3 [ToBTOpeHwme, O606H.I€Hlfe u 5 5
CHCTEeMaTH3aIus 3HAHUH
OBLIEE KOJIMYECTBO YACOB I1O 102 5 0
[TPOI'PAMME




11 KJIACC

N HanvenoBanuepasie1os 1 Kosaun4vecTBouacoB JJIeKTPOHHbIE
n/n TEMIIPOrpaMMbl Bcero Konrpoabusiepadorsl  IIpakTHuecknepadoThbl (nepposrIc)
o0pa3oBaTeIbHbIEPeCyPChI
1 AHaTMTHYECKASITEOMETPUS 15 1
) [ToBTOpeHwMeE, 0606HICHI§G u 15 1
CUCTEMAaTH3AIIHSI 3HAHHHA
3 O0BEMMHOTOrpaHHUKA 17
4 TenaBpatenus 24
5 [Tnomaau moBepXHOCTH U 9 1
00BEMBI KPYTJIBIX TEJ
6 JIBrokeHUs 5 1
7 [ToBTOpeHwue, 0606meH1:Ie u 17 9
CUCTEMAaTH3AIIHsI 3HAHHHA
OBUIEE KOJIMYECTBO YACOB I1O0 102 8 0
[TPOI'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne

n  Temaypoka
/

n

KoanuecTrBouacoB

Be KoHTpoJbHBI
ero  epadoThbl

IIpakTuyeckn
epadoThI

Haraun3y
YyeHHu s

J1eKTPOHHBbIeNU(PPOBHICOOPA30B
aTejibHbIEpecypchl

OcHoBHbI€ NpaBUiIa U300pakeHUs
Ha PUCYHKE IJIOCKOCTH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CEpEeIMHBI OTPE3Ka

[ToHATHS cTEpeoMEeTpHUH: TOUKA,
npsimasi, JI0CKOCTh, IPOCTPAHCTBO.
OcHoBHbIE NpaBUiIa U300paKEHUS
Ha PUCYHKE IJIOCKOCTH,
MapajuIebHbIX IPSIMbIX (OTPE3KOB),
CepeuHBbI OTPE3Ka

[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, TEPECEKAIONIUECS
psiMas ! MIIOCKOCTh;
MIOJIYIIPOCTPAHCTBO

[TonsTHs: mepecekaronmecs
TUTOCKOCTH, TTePECEKAIOIHECs
mpsiMasi M IJI0CKOCTh;
MOJTYITPOCTPAHCTBO
MHororpaHHuKH, U300paKEHUE
MPOCTEHIIINX TPOCTPAHCTBEHHBIX
(buryp, HECYIIECTBYIOIMHUX 0OBEKTOB




MHororpaHHUKH, H300paKeHHUE
MPOCTEUIINX MPOCTPAHCTBEHHBIX
(duryp, HECYIIECTBYIOIHUX 0OBEKTOB

10

11

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE
CIIEJICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBBIE
cnenctBus u3 HuX. CrocoOsl
3aJlaHus IPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE.
O0603HaUEHUSTIPSIMBIX U TIJIOCKOCTEM

N306paxkeHne ceyeHunii mupamMuibl,
Ky0a U MPU3MBbI, KOTOPBIE TPOXOISAT
gyepes ux péopa.
N300paskeHnenepeceueHus noay4eH
HBIXIIJIOCKOCTEH.
PackpanmBaHienocTpoeHHbIXCEUEH
MHpa3HBIMUALIBETAMH

N300paxkeHne ceyeHunii mupamMuibl,
Ky0a U IPU3MBbI, KOTOPBIE TPOXOIST
yepe3 ux péopa.
N3o0paxeHnenepeceueHusmoIyIeH
HBIXIIJIOCKOCTEH.
PackpanmBaHienocTpoeHHbIXCEUEH
MHpa3HBIMUALIBETAMH

12

N300paxenune ceyeHni mupamMuibl,
Ky0a U pU3Mbl, KOTOpPbIE TPOXOIAT
yepe3 ux péopa.




N3o0paxeHnenepecedeHUsIONyIeH
HBIXIIJIOCKOCTEH.
PackpammBaHuenocTpoeHHbIXCEUSH
HWHAPa3HBIMULIBETAMH

13

14

N300pakeHne ceueHuil mupaMupl,
Ky0a ¥ IpU3MBbl, KOTOPbIE TPOXOAAT
yepe3 ux péopa.
N300pakeHuenepece4eHus noay4eH
HBIXIUIOCKOCTEH.
PackpaimmBaHuenocTpoeHHbIXCEUEH
MHpa3HBIMUALIBETAMH

Mertoa cnesoB 11 TOCTPOSHUS
CEeUeHUU

15

Merop cie10B ATl TOCTPOCHUS
ceueHuil. CBoIiCTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

16

17

18

19

Mertopa cieoB Ui HOCTPOSHUS
ceueHuil. CBoiiCTBa nepeceueHuit
MPSIMBIX U IJIOCKOCTEN

ITocTpoenue ceuenuii B nupamue,
KyOe 1o TpéM ToukaM Ha pebpax.
Co3naHne BEIHOCHBIX YEPTEKEN U
3aITUCh MAroB MOCTPOCHUS

ITocTpoeHue ceueHuii B mupamuie,
KyOe 1o TpéMm ToukaM Ha pEbpax.
Co3aHne BBIHOCHBIX YepTexen U
3aITUCh MAroB MOCTPOCHUS

[TocTpoeHue ceyeHuit B mupamuse,
KyOe 1o TpéMm ToukaM Ha p&bpax.




Co3zanue BBIHOCHBIX YEPTEXKEHN U
3amyCh IIAaroB IMOCTPOCHUS

20

[ToctpoeHue ceuenuii B nupamue,
KyOe 1o Tpém ToukaM Ha pEbpax.
Co3zanue BBIHOCHBIX YEPTEXKEHN U
3aIKCh IIAar0B MOCTPOCHUS

21

22

23

[ToBTOpEHUE MITAHUMETPUU:
Teopema 0 TPONOPLHOHAIBHBIX
otpeskax. [lonoOuerpeyronbHIUKOB

[ToBTOpEHME MIIAHUMETPUH:
Teopema Menenas. PacueTsl B
CEYECHMSIX Ha BBIHOCHBIX YEPTEKAX.
HctopusipazBUTUAILIAHUMETPUU U
CTEPEOMETPUH

KonrtponbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

24

25

B3anMHOe pacnionokeHue npsMbIX B
npoctpancTse. CKpenBaronecs
npsmsle. [Ipusnaku
CKPEILMBAIOIINXCS MPSAMBIX.
[TapannenbHblenpsSIMBIE B
MIPOCTPAHCTBE

TeopeMa o CylecCTBOBaHUH U
€AVMHCTBEHHOCTH IPSIMOU
NapajuleJIbHON JaHHOU IIPSIMO,
MIPOXOAALIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKAIlleH Ha
JTaHHOU npsimoil. Jlemma o
IepeceYeHNUNAapaIEIbHBIXIIPSIMBIX




IIJIOCKOCTBIO

26

27

28

29

30

31

[TapaniensHOCTb TpeX MPSIMbIX.
Teopema 0 TpEX mapamieabHbIX
npsAMbIX. Teopema o
CKPEILMBAIOIUX CAIPIMBIX

[TapannenbHoe NPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA MapajlIeIbHOTO
IIPOEKTUPOBAHMUAL.
N306paskeHnepazHeIXGUryp B
NapajuIeIbHOMIIPOEKIIUU

LenTpanbHas npoekuus. Yroiu ¢
COHAINPABJICHHBIMU CTOPOHAMH.
YroaMexaynpsMbIMA

3amaun Ha JOKa3aTeabCTBO U
UCCIIEIOBAHNE, CBA3aHHBIE C
PacroIOKEHUEM NPSIMBIX B
IIPOCTPAHCTBE

ITonsATHA: MapauIeIbHOCTD MIPAMON
U IIJIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napajunenbHOCTH MPSAMON U
IIJIOCKOCTH.
CaolicTBanapayIeIbHOCTUIIPSIMON 1
IJIOCKOCTH

I'eomeTprueckue 3agaun Ha
BBIUYHCIIEHUE U JJOKA3aTENbCTBO,
CBSI3aHHBIE C APAJIJIEIBHOCTBIO
MPSIMBIX U INTIOCKOCTEN B
MIPOCTPAHCTBE

32

ITocTpoeHue ceueHus, MPOXOASILETO




yepe3 JaHHYI0 NPSIMYI0 Ha YepTexe
Y MapaJJIEIBLHOrO IPYTOM MpsIMOH.
PacuéroTHomennii

33

[TapamnensHas npoexuus,
MPUMEHEHHE IJIs1 TOCTPOCHUS
ceueHMii Ky0Oa U mapajuiesenumnesa.
CaoiicTBanapajiesnenuneaa u
HIPU3MBI

34

[TapannenpHbIE IIIOCKOCTH.
[Ipu3Haku napamiebHOCTH ABYX
IJIOCKOCTEM

35

Teopema 0 napasnienbHOCTU U
€IMHCTBEHHOCTH INIOCKOCTH,
MPOXOIAIIEH Yepe3 TOUKY, HE
MPUHAJICHKAILYIO TAHHOMN
IIJIOCKOCTH U CJICICTBHUSA U3 HEE

36

CaolicTBa napaienbHbIX
IJIOCKOCTEM: O MapajuIeIbHOCTH
MPAMBIX IIEPECCCUCHUA TTPU
IIEPECEYECHNH IBYX MapaIeIIbHBIX
IIJIOCKOCTEMN TPEThen

37

CBolicTBa napasuiesIbHbIX
IJIOCKOCTEH: 00 OoTpe3Kax
napajuieNbHbIX TPSIMbIX,
3aKJIFOYEHHBIX MEXIY
napajyuiebHBIMU MIJIOCKOCTSIMU; O
[IEPECEYEHHUH NPSAMOI C ABYMS
[apaJuIeIbHBIMU IIJIOCKOCTSIMU

38

[ToBTopenue: Teopema I[udaropa va




IIIIOCKOCTH

39

40

[ToBTOpEHMeE:
TPUTOHOMETPHUALIPIMOYTOJIBHOIOTPE
YTOJIbHUKA

CgoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiefienuneaa

41

Brruncnenue UTMH OTPE3KOB B KyOe
U MIPSIMOYTOJILHOM
napauiesenure/e

42

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

43

[lepneHMKyYISAPHOCTD NPSMOM U
mockocty. [Ipn3Hak
MEPIEHIUKYISIPHOCTH IIPSIMOM U
IIJIOCKOCTH

44

TeopeMa 0 CylIeCTBOBaHUH U
€AMHCTBEHHOCTH IPSIMO,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U MEPIEHUKYISIPHON
K IUIOCKOCTH

45

46

IInockoctu u NECpHICHAUKYIISIPHBIC
UM IPSAMBIC B MHOTOT'paHHHKaX

IInockoctu u NECpHICHAUKYIISIPHBIC
UM IPSAMBIC B MHOTOTpaHHHUKAX

47

[lepnieHiuKynsIp 1 HAKJIOHHAS.
ITocTpoeHne nepneHuKyIsapa us3




TOYKH Ha MPSAMYIO

48

49

[leprieHAuKyNIAp U HAKIOHHASL.
ITocTpoeHue nepneHauKyIspa us
TOYKH Ha MPSIMYIO

Teopema o TpEX nmepreHANKYIAPax
(npsimast u oOpaTHas)

50

Teopema 0 TpEX NepHeHANKYIIApAX
(npsimast u oOpaTHas)

o1

52

53

YronmexayCKpemyBarOIUMUCATIPS
MBIMH

[Touck neprneHauKyIIpHBIX MPSIMbIX
C TIOMOIIIBIO MEPIEHAUKYIISPHBIX
IJIOCKOCTEH

OpToroHanbHOENPOEKTUPOBAHKE

54

55

56

57

[Toctpoenue ceuenunii kyba, MpU3MBlI,
MIPaBUJILHON TUPAMU/IBI C TIOMOIIBIO
OpPTOTOHAJILHOM MPOEKIINH

ITocTpoenue ceuenuit kyba, Ipu3Msl,
[IPaBUJIILHON ITUPAMUJBI C TIOMOLIBIO
OpPTOTOHAJILHOMN MPOEKIINH

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEIIBHO INIOCKOCTH.
[InockocTucummerpuii B
MHOT'OI'paHHHKaxX

[Ipu3Hak nepneHaAuKyJIIpHOCTH
IIPSIMOM U INIOCKOCTHU KAaK CJIEJICTBUE
CUMMETPUU

58

[IpaBuiIbHBIE MHOTOTPaHHUKH.




Pacuér paccTosHM OT TOYKHU 10
IJIOCKOCTH

59

60

61

[IpaBusbHBIE MHOTOTPAaHHUKH.
Pacuér paccrostnuii OT TOUKH 10
IUIOCKOCTH

Crioco0sl OMyCTUTH
MEPIEHIUKYIISIPbl: CHMMETPUS,
CABUTI TOYKH I10 NAPALIEIbHOU
IpsAMON

CrBur 1o HenapajIeIbHOU MPSAMOH,
M3MEHEHUE PACCTOSHUN

62

KonTponbhas padota "B3aumnoe
pacmojoKeHue MPSMbIX U
IJIOCKOCTEH B IpocTpaHCcTBE"

63

[ToBTOpEHME: Yroa Mexay NpsSMbIMU
HAa IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

64

65

66

[ToBTOpEHME: yrom Mexay
CKpCHIMBAIOIIUMHUCH IPAMBIMU B
MIPOCTPAHCTBE

FCOMCTpI/I‘{CCKI/IC METOAbI
BBIUUCIICHUSA yIJia MCXKIY IMIPAMBIMU
B MHOT'OTpaHHHKax

JIByrpanssbiil yroa. CBoOMCTBO
JUHENHBIX YIJIOB IBYTPAHHOIO yria

67

[TeprieHAMKYASPHBIE TIIIOCKOCTH.
CBoiicTBa B3aNMHO




MEPIEHIUKYISIPHBIX TUIOCKOCTEN

68

[Ipu3HaK nepnesauKyIsIpHOCTH
IIJIOCKOCTEM; TeOpeMa O NMPAMOU
[IepECEUYCHUS ABYX IUIOCKOCTEH
NEPIEHIUKYIISIPHBIX TPEThEH
IUIOCKOCTHU

69

70

71

[IpsimoyTrobHBIN TTapasuieIenuIe]T;
KyO; U3MEpEHUs, CBOICTBa
IPSIMOYTOJIBHOTO NIapaJuleIenuneia

TeopeMa O JUuaroHaain
MMpAMOYT'OJIBHOTO IapaJuICIICIIuIICAa
U CIIEJCTBUEC U3 HEeE

CTepeOMeTpI/I‘-IeCKI/Ie U IIPUKIIAIHBIC
3aJa4u, CBA3aHHBIC CO B3aMMHBIM
PACIIOJIOKCHHUEM TIPAMBIX U
IIIIOCKOCTH

72

[ToBTOpEHME: CKpEIIMBAIOIIUECS
MpsAMbIE, MTapAJIIEIbHbIE INIOCKOCTH
B CTaHJApPTHBIX MHOTOIPaHHUKAX

73

[Tapa napasienbHbIX IIOCKOCTEN Ha
CKPEILMBAIOIINXCS MPSAMBIX,
paccTosiHue MEXY
CKPEUIUBAIOIIMMHUCS IPSIMBIMH B
MPOCTBIX CUTYaLUSIX

74

PaccrosiHME OT TOUKH J0 IINIOCKOCTH,
paccTostHue OT MPSIMOM 10
IJIOCKOCTH

75

Beluncienue paccTossHUN MEXKIY




CKPEUIMBAIOIIUMHUCS MPSIMBIMU C
MTOMOIIBIO NIEPIICHIUKYIAPHOM
IJIOCKOCTH

TpéxrpaHHslil yroyi, HEpaBeHCTBA
JUIsl TPEXTPAaHHBIX YIIIOB. Teopema

76
[Tudaropa, TeopemMbl KOCUHYCOB H
CUHYCOB JiJIsl TPEXTPAHHOIO yIJIa
DneMeHTHl ChepruIecKoit

77 F€OMETPUU: T'€OJEC3NUECKHE JINHUU
Ha 3emie

78 KonTponbnas pabota "Yrisl u
paccrosgHus"

79 CucreMaTu3anus 3HaHUH
"MHOrorpaHHuUK U €ro 3JeMEeHTHI"

80 [Tupamuna. Buasl nupamu.
[IpaBunbpHas nupamuia

81 ITpusma. IIpsamas v HakIOHHAsS
npusMmsl. [IpaBunbHaspuzmMa
[IpssMoit napainenenunen,

82  mpsAMOYTroNbHBIN Mapaienenunesn,
Ky0

83 BrInykiibieMHOTOTpaHHHKH.
Teopemadiinepa
Brlnykiibie MHOTOTpaHHUKH.

84  Teopewma Ditnepa. [IpaBuibHbBIE U
MOJIYTPAaBUIIbHBIE MHOTOTPaHHUKHU

85 KonTponbHaspabora

"MHoOrorpaHHuKu"




IlonsTue BCKTOpAa HaA IIJIOCKOCTHU U B

86 1
MPOCTPAHCTBE

87  CymMaBeKTOpOB 1

88 = PaznocThBEeKTOpPOB 1

89  IlpaBunomapaenenumneaa 1

90  YMHOXEHHEBEKTOPAHAYHMCIIO 1
Paznoxenne BexTopa 1o 6asucy

91  TpéX BEKTOPOB, HE JISKAIINX B 1
OJIHOM IJIOCKOCTH

92 CkansipHOETIpOU3BEICHHUE 1

93 Brruuciienue yria Mexmy 1
BEKTOPaMH B IIPOCTPAHCTBE

94 | Ilpocreiimme3anayu ¢ BEKTOPAMH 1

95  Ilpocreiimuesagayu ¢ BEKTOpaMH 1

96 [Ipocreiimmesanayn ¢ BEKTOpaMH 1

97 | Ilpocreiimue3anay ¢ BEKTOpaMH 1

98 O60061eHue 1 ) 1
cHCTeMaTH3alusA3HAHU I

99 O06o0uenne n ) 1
cHCTEeMaTH3alusI3HAHU I

10

0 HToroBasikoHTpobHasspaboTa 1

10

1 HroroBasikoHTposnbHasgpaboTa 1

10 = OGoOmenue u 1

2 CHCTEMATH3alNA3HAHUI




OBIIEE KOJIMYECTBO YACOB I10 10
I[TPOT'PAMME 2



11 KJIACC

Ne Kosan4yecrBoyacos
Jaran3ydy  DJeKTpPpOHHbIeNU(PPOBbIEOOPA30BAT
n Temaypoka Bce Kourpoabnbie  IIpakruuyeckue
eHHS eJIbHbIepecypcChl

/ ro padoThI padoTshI
n

[ToBTOpEHME TEMBI

"KoopauHaTsl BeKTOpa Ha 1

IIJIOCKOCTH M B IPOCTpaHcTBe"

[ToBTOopenue Temsl "CkansipHoe 1

MPOU3BEJICHUE BEKTOPOB"

[ToBTOpEHME TEMBI

"Bolunicnenue yria Mexmay 1

BEKTOpPaMH B IIPOCTpaHCTBE"

[ToBTOpeHue TeMbl "YpaBHeHHE

MPSIMOM, IPOXOSIIEN Yepes3 ABe 1

TOYKH"

YpaBHEHME MIIIOCKOCTH,

HOpMaJlb, YPaBHEHHE TIIIOCKOCTH 1

B OTpe3Kax

VYpaBHEHHE IIIOCKOCTH,

HOpMaJb, YpaBHEHHE IIIOCKOCTH 1

B OTpe3Kax

BekropHoenpounsBenenmne 1

JInHelHbIEHEPaBEHCTBA, 1

JUHEHHOEPOrpaMMHUpPOBaHKE

JInHelHbIEHEPaBEHCTBA, 1




JIMHEWHOEIIPOrpaMMUPOBAHUE

10

11

12

AHaIUTHYECKUE METO/IbI
pacyéra yriia Mexxy NpssMbIMU B
MHOTOTpaHHUKAX

AHanUTUYECKUE METOIbI
pacuéra yria Mexmay
IJIOCKOCTSIMU B
MHOT'OTPaHHUKAX

(DOpMy.TIa pacCTodAHusA OT TOUYKH
A0 IINIOCKOCTH B KOOpAMWHATAX

13

Haxoxnenue pacctostHuii OT
TOYKH JI0 TIIOCKOCTH B KyOe

14

15

Haxoxzaenue paccrosiHuil OT
TOYKH J0 IJIOCKOCTH B
MIPaBUJIILHON TUPAMUJIE

KonrtponbHaspaborta
"AHanuTHYECKaAreOMETpHs"

16

CequI/ISIMHOFOFp AHHUKOB!:
CTaHAAPTHBICMHOI'OIPaHHUKHA

17

18

19

CeueHUsIMHOTOTPAaHHUKOB:
METO/ICIIEOB

CeueHurss MHOTOTPaHHUKOB:
CTaHJapTHbIE TUIOCKOCTH,
repecevyeHus NpsIMbIX U
TIOCKOCTEHN

HapaJ'IJ'IeJ'ILHLIC MpsAMBIC U
IHJIOCKOCTH: TTapaJlJICIIbHBIC
CCUCHUA




20

[TapamiensHble psMbIE U
IUIOCKOCTH: pacy€T OTHOIIEHU I

21

22

23

24

[TapamiensHble IpsMbIE U
IJIOCKOCTH: YIJIBI MEXKIY
CKpCIIUMBAOIHUMUCA ITPAMBIMU

IlepneHIuKyIApHBIE IPSIMBIE U
IJIOCKOCTH: CTAaHJAPTHBIC M1aphbl
MEPIEHIUKYISIPHBIX TUIOCKOCTEN
U IPSIMBIX, CHMMETPUU
MHOI'OTPaHHUKOB

[leprnieHIuKyNIpHBIE IPSIMbIE U
IJIOCKOCTH: TEOpEMa O TPeX
MePIEHIUKYISIpax
[leprnieHIuKyNIpHBIE IPSIMbIE U
MJIOCKOCTH: BBIYUCIICHUS JIIUH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: mionaau
MHOT'OYTOJIbHUKOB, ()OPMYJIbI
JUIS TUTOILA/IeH, COOOpakeHus
noo0us

26

[ToBTOpenue: miomanu
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
IUIS TUTOILA/IeH, COOOpakeHus
no100us

27

[ToBTOpenue: miomanu
MHOTOYTOJLHUKOB, (POPMYJIIBI
JUTSI TUTOTIA/IeH, COOOpakeHUs
o 00Ms




28

IImomanm ceueHuit
MHOTOTPaHHUKOB: TIOIIA TN
MMOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKEHUS MOA00US

29

IImomanm ceueHuit
MHOTOTPAaHHUKOB: TUIOIIA U
MMOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpaKEeHUs MOA00HUs

30

KonTponbhas padora
"[loBTOpEHNE: MHOTOIPaHHUKH,
CEUEHUsI MHOTOTPaHHUKOB"

31

32

33

34

O0BéM Teira. O0beEM
MPSIMOYTOJIBHOTO
napajuiesienumneaa

3amaun 00 yABOEHUH Ky0a, O
KBaJpaType Ky0a; 0 TpUCEKIIUU
yria

CrepeomeTrpuueckue 3aaau,
CBsI3aHHBIE C 00BEMOM
IPSIMOYTOJIBHOTO
napaienenumnena

[TpuknagHeie 3a1a4u,
CBSI3aHHBIEC C BEIUMCIICHHUEM
00BEMaA MPSAMOYTOIBLHOTO
rapajienenuIena

35

36

OO6BEMITPAMOUTIPU3MBI

CrepeomeTprueckue 3a1auu,
CBS3aHHBIE C BHIYUCIICHUEM




00BEMOB MPSAMON TPU3MBI

37

38

39

[Tpuknagueie 3aqa4mn,
CBsI3aHHBIE C 00BEMOM MPSMOK
TIPU3MBI

Beruncnenne 00bEMOB Tel ¢
HOMOILBIO ONPEEIEHHOrO
UHTErpaa.
OOBEMHAKITIOHHOUTIPU3MBI

Brrancienne 00bEMOB TeII C

MTOMOMIBIO OMPEAEeIEHHOTO
unTerpana. OobEMIIUpamMuIbI

40

®opmyina 00bEMa MUpPaMUIbL.
OTtHoIeHNE 00BEMOB TTUPAMHU/T
C O0IIKM yTJIOM

41

dopmyna 00bEMa TUPAMUJIBIL.
OTtHoleHne 06beMOB TUPaAMUJ]
C OOIIUM yTJIOM

42

43

44

CrepeoMeTpuueckue 3aJauy,
CBSI3aHHBIE C 00BEMaMU
HaKJIOHHOM IPU3MBbI

CrepeomeTpuueckue 3a1auH,
CBSI3aHHBIE C 00BEMaMU
MU PAMHU/TBI

[IpuknagHeie 3a1a4u 10 TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TPU3MBI

45

[IpuknagHelie 3a1a4u MO TEME
"O0BEMBI TEN", CBA3aHHEIC C




00BEMOM TTUPAMH/TBI

46

47

[Ipumenenne 0ObEMOB.
Brruncnenue paccTossHUS 10
TUIOCKOCTH

KonTponbnaspabora
"O6BEMMHOTOrpaHHUKA"

48

Hunuuaapudeckasi TOBEPXHOCTb,
o0pa3yrolne HUIMHIPHIECKOI
MTOBEPXHOCTH

49

Hunuuap. [psamoi kpyrosou
uwmnaap. [nomans
ITOBEPXHOCTH LIMJIMHIPA

50

51

52

KoHnunueckasi moBepXHOCTb,
oOpa3zyromire KOHMUYeCKOU
nosepxHoctu. Konyc
Ceuenne KoHycCa MJIOCKOCTHIO,
napaieIbHOM MIOCKOCTH
OCHOBaHUs

VY ceu€HHbI KOHYC.

N300pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB

53

ITomane OOKOBOI
MMOBEPXHOCTH U MMOJTHON
MMOBEPXHOCTU KOHYCa

54

55

ITomane OOKOBOI
MMOBEPXHOCTH U MMOJTHON
MMOBEPXHOCTH KOHYCa

CrepeomeTpuueckue 3aa4u Ha




J0Ka3aTCJIbCTBO U BBIYUCIICHUC,
IIOCTPOCHUEM CceueHH I
OUJIMHApPA, KOHYCa

56

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHUE,
IMOCTPOEHUEM CEUECHU I
UWIMH]IpA, KOHYyCa

57

58

[Ipuknagneie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

[Ipuknagneie 3a1a4m,
CBSI3aHHBIC C [IMJIMHIPOM

59

Cdepa u map

60

61

62

Ilepeceuenue ceps! 1 mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl IIIOCKOCThI0. Bua u
n300paxeHuemapa

Ilepeceuenue cepsl u mapa ¢
iockocthio. Kacanue mapa u
cdepsl IIIOCKOCTRI0. Bua u
n300paxeHuenapa

YpaBuenue chepsl. [Tnomap
cdepsl u e€ yacte

63

CummMmetpusiceps! 1 mapa

64

CrepeomeTpuueckue 3aa4u Ha
JIOKA3aTeIbCTBO U BEIYUCIIEHUE,
CBSI3aHHBIE CO CEpOi U MIapoM,
MMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO




65

66

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBsI3aHHBIE CO chepold U mapom,
MOCTPOSHUEM UX CCUCHHM
IUIOCKOCTBIO

[Ipuxnaguele 3a1a4uu,
CBsI3aHHBIC CO c(hepoil U Mapom

67

IToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYMCIICHUS B
OKPY’KHOCTH, CTaHIAPTHBIE
noxoous

68

69

Paznuunble koMOMHALIMU TET
BpallleHNsl 1 MHOTOTPaHHUKOB
3agaun o teMe "Temna u
MIOBEPXHOCTHU BpaleHus"

70

3anaun no teme "Tena u
MOBEPXHOCTHU BpareHus"

71

72

KontponbHas padora "Tena u
MOBEPXHOCTHU BpareHus"
O06wém nnnunapa. Teopema 06
00bEME IPSMOTO MWINHAPA

73

Brraucienne 006EMOB TeI C
TIOMOIIBIO OMTPEEIIEHHOTO
unTerpana. O6bEMKOHyCa

74

75

ITmomany OOKOBO U ITOJTHON
MTOBEPXHOCTH KOHYCa
CrepeoMeTpHuuecKue 3aaauu,
CBS3AaHHBIC C BBIYNCIICHUCM




00BEMOB IUITUH/IPA, KOHYCA

76

77

[TpukiaaHbIe 3aJa9H 110 TEME
"O0BEMBI U ILIOIIAIHA
noBepxHocrel Ten"

O0BEM mapa u I1apoBoOro
cektopa. Teopema 00 00bEME
mapa. [Inomans chepsr.
CrepeomeTpuuecKkue 3a1aum,
CBSI3aHHBIC C BBIYHCIICHUCM
00BEMOB 11apa, MapoOBOTO
CeTMEHTa ¥ IIapOBOT0 CEKTOPA

78

[IpukaaHbIe 3a1a49H 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM TI1apa ¥ IUIOMIABI0
cdepsl.

COOTHOIIECHUSIMEXK TYTUTOLIAISIM
UTIOBEPXHOCTEH 1
00BEMaMHIIOJOOHBIXTEN

79

80

[Tono6Hble Tena B
npoctpaHcTse. M3menenne
00BbéMa 1pu o100 H.
CrepeoMeTpuueckue 3aJauy,
CBSI3aHHBIE C BBIYMCIIEHUEM
00BEMOB TeJ U TUIOIAAeH
IIOBEPXHOCTEU

Kontponbnas padota "[1momanu
MOBEPXHOCTU M 00BEMBI
KpyIJbIX Ten"

81

JIBM>KEHUS MPOCTPAHCTBA.




OtoOpakenusi. J|BmwkeHus: u
paBeHCTBO (uryp.
OO01MecBOCTBAIBUKEHUI

82

Bunnl nBukenunit:
NapajuIeIbHbIN IIEPEHOC,
LIEHTPAJIbHASL CHUMMETPUS,
3epKajibHasi CHMMETPHUS,
MIOBOPOT BOKPYT MPSIMOi1

83

84

85

[IpeoOpazoBanus mMog00US.
[Ipsimast u chepa Diinepa
I'eomeTpuyeckue 3a1aun Ha
MIPUMEHEHUE JBUKCHUS
Kontponbnas padota "BekTopbl
B MpocTpaHcTBe"

86

O6o06matomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 kmaccos,
CUCTEMAaTH3alMsl 3HAHUH:
"[lapanienbHOCTb NPSAMBIX U
MJIOCKOCTEH B pocTpaHcTBe"

87

O6o061matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10-11 xnaccos,
CUCTEMAaTH3alMsl 3HAHWUM:
"BexTopsl B mpocTpaHcTBe"

88

O6o061matomee nopropenue 11
MOHSTUH U METOJIOB Kypca
reometrpuun 10—11 kmaccos,
cucTeMaTu3anus 3HaHW:




"BexTops! B mpocTpaHcTae”

89

O6o6maromee nmosropenue 11
MOHATUH U METOJIOB Kypca
reometrpuun 10—11 kinaccos,
cucTeMaTu3alus 3HaHU:
"O6beM MHOTOTpaHHUKA"

90

O6o6maromee mosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10—11 kimaccos,
cUucTeMaTu3alus 3HaHH:
"O6beM MHOTOTpaHHUKA"

91

O6o6maromee nmosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpun 10—11 kmaccos,
cucTeMaTu3alus 3HaHuH:
"[Mnomaay MOBEpXHOCTH U
00BEMBI KPYTJIBIX TE"

92

O6o06mmatomiee nosropenue 11
MOHSTUH U METOJIOB Kypca
reometrpun 10—11 kimaccos,
CHCTEMaTH3aINsI 3HAaHWH:
"[Inouiany NOBEPXHOCTU U
00BEMBI KPYTJIBIX TE"

93
94

HroroBasikoHTposbHasgpadboTa

I/ITOFOBaHKOHTpOHBHaHp aborta

|

95

[ToBTOpeHme, 0600IIEHNE U
cHCTEMaTH3aINsI 3HAaHUH

96

Hcropus pasButus




CTEPEOMETPUU KAK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

97

Hcropus passurus
CTEPEOMETPUU KAK HAYKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

98

Hcropus pasButus
CTEPEOMETPUHU KaK HAyKU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX
MHXCHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHI1

99

Hcropus passutus
CTEPEOMETPUHU KaK HAyKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

10

Hcropus passutus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

10

Hcropus pasButus
CTEPEOMETPUHU KaK HAYKU U €€
POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI




Hcropus passurus

10 CTEpEOMETPUU KaK HAyKHU U €€
POJIb B Pa3BUTUHU COBPEMEHHBIX 1
MHXCHEPHBIX U KOMIIBIOTEPHBIX

TEXHOJIOTUN

OBIIEE KOJIMYECTBO YACOB

I10 ITPOTPAMME 102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






