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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.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
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 NPEACTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpBHI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

dopMUpOBaHUE TMPEACTaBICHUS 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/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAECIAX U B PEATbHOM
MUpE MHOIOTPaHHUKMA 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 METOJIAMHU JI0Ka3aTEeIbCTB U aJTOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBaHUY MAaTEMATUYECKUX YTBEPKICHUN U POJIM aKCHOMATHKY B MPOBEJCHUHT
JEAYKTUBHBIX PacCyKICHUH;

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

dbopmupoBanre (DYHKITMOHATEHONH TPAMOTHOCTH, PEICBAHTHOW TE€OMETPHH:
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 CHUTYallMid, UCCJIEIOBAaHUS TMOCTPOEHHBIX MOJIENEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
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 JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MIPOrpaMMBbl, pacHpeleEHHBIM IO ToJaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
coOJTIOICHHEM TIPUHITUIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3maTth  ychmoBus  juis  auddepeHuHaniiu  00ydeHHS,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

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

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 kimacce — 102 gaca (3 gaca B Henenio), B 11 xmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IE€PECEKaroIIMecs,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
u 1ockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHUE, N300paKeHUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapaijIeIbHbIX IIJIOCKOCTEH. [Ipocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: NPU3HAK  IEPHEHIUMKYJSAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCHHYCOB M CHUHYCOB 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.
Kparuaiimmme mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuUKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamua, MPaBWIbHAs TPEYrojibHas NUpamMuAa M IMPABHIbHBIN
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH U IOJHOM IMOBEPXHOCTU HPSIMOW IPU3MBIL,
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. CHMMeETpUs B IPAaBWIBHOM MHOTOI'PDAaHHHUKE: CUMMETPHS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHANPABICHHBIE W IPOTUBOIIOJIOKHO
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.
[TonsiTE KOMILTaHApHBIE BEKTOPBI. II[pU3HAK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILJIaHApHbIM ~ BekTopaM. IIpsiMmoyrosbHasg  cucreMa  KOOpJAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. BzaumHoe pacnosioxxeHue
chepbl W TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obOpaxenue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajienenumneaa U ciaeactsus u3 He€. O0bEM mnpsMol u
HAKJIOHHOM MpU3MBI, IWIMHIPA, MUpaMHUIbl 1 KOHyca. OOBEM mIapa U 1MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHMCAHHAas OKojo uuiauHapa. Ilepeceyenne cdepsl U 1mapa c
wiockocThio. Kacanue mapa u chepsl mnockocTsio. [loHsATHE MHOTOrpaHHUKA,



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

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PemieHue 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 I1apa, METOAbl MOCTPOCHHUS
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 YyMHOXeHUA. [IpsimoyronbHas
cUCTEMa KoopAuHAT B npocTpaHcTBe. KoopanHaTel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JIBkenus npoctpaHcTBa. OToOpakeHus. [[BWKeHUsS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LHEHTpaJIbHAsl CUMMETpPUS, 3€pKaJIbHAs CHUMMETPHS, MOBOPOT BOKPYL MPSMOIL.
[IpeoOpazoBanus nogaodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUMCKOro  OOMIECTBa,  MNPEACTAaBIECHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHXKEHMM B JAPYrUX HayKax, TEXHOJOTrHusX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHHUs, DTUYECKOIO IOBEIECHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKass aKTUBHOCTbH), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuuHbiM  cpepaM  MPOPECCUOHAIBHOM  ACSATENBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEU >KU3HH, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIieM, OpUCHTAIUS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyeckue AecTBU:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /711 0000IIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKIACHUSX, Mpejlarath KPUTECPUHU IJIs
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JleJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(OpsiMble ¥ OT NPOTUBHOTO), BHICTPAUBATh apryMEHTALIUIO, TPUBOJIUTHh IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITETIbHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpPOBATH TUIOTE3y, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00ObEKTaMH, SBICHUSIMU, POLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPEINOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HHTEPIPETUPOBATh HHPOPMAIUIO Pa3IHYHBIX BHIOB U
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MOIl TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me€ M CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PerynsiTuBHbBIC YHHBeEpCaJbHbIe Y4eOHbIC 1eHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBINH HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh IIPH PELLECHUN 3a/1auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI pPe3yIbTaTOB JESTEIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensiTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYHNOBBIX (opMax palboThl (00CYXIeHHs], OOMEH MHEHUH,
«MO3TOBbIE IUTYpMBD» M UHBIE), BBIIOJHATH CBOIO YacTh pabOThl U
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPH
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTRE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOAHO pAacmo3HaBaTb OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (MpHU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

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

e BBINOJHATh napajuiebHOE, LHEHTPAIBHOE U OpPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

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

e CBOOOJHO OMNEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOLIMMH BEKTOpaM H
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaxXO0XXJICHUE TE€OMETPUYECKHX BEIUYUH, MPUMEHSISI W3BECTHBIE METOJbI
IIpU PEIICHUN MAaTEMAaTUYECKUX 3a7ad MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

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

e U3BJIEKaTh, MPEOoOPa30BBIBATH M HMHTEPIPETUPOBATH HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, TMpeJCTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJYYCHHBbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTYyallUU, MPUMEHSATh MU3Y4YCHHBIC MOHSATUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
mpoOIeMbl, MOJEIUPOBATh peajbHBIE CUTyallUd Ha SI3bIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYUH;

e HMETh TMPEJCTaBICHUS 00 OCHOBHBIX JTamax Pa3BUTHS T€OMETPUU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K konity 11 kiaacca oOyJaromuiicss HayquTCs:



CBOOOJHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMHU C IHJIMHIPHYECCKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSAMHU, CBSI3aHHBIMH C TE€JIAMH BPAILLCHUS: [IWIMHAPOM,
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 BEJIUYUHBI JJIEMEHTOB MHOTOTPAHHUKOB M TE€J BpAaIlCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

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

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSTH OIEpallu HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelaTh reOMEeTPUYECKHUE 3aa4l Ha BBIYUCICHUE YIJIOB MEXAY MPSMbIMU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, HAa TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHUH,
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMOiA, TpeoOpa3oBaHus mo00us;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJIEJ0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
NPUMEHEHUS 3aJIaHbl B IBHOM U HEsIBHOM (hopme;

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

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUYECKHX 3a/1aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHUA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B INIPOLIECCE IIOMCKA  PEIICHHS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIIOJIb30BAHUEM TIE€OMETPHUYECKUX TIOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U (undposbie)
n/m  TeM NPOrpaMmbl KouunyecTBo yacoB  oOpa3oBaTesibHbIE
pecypcsl
Kontpoabubie IIpakTuueckue
Bcero
padoThI padoThI
BBenenue B ctepeoMeTpuio 23 1

BzaumHoe pacnionoxenue

HPSMBIX B IPOCTPAHCTBE 0 L
[TapayeabHOCTB NPAMBIX U 8

IIJIOCKOCTEN B IPOCTPAHCTBE

[TepnieHIUKYIAPHOCTD

IPSIMBIX U IIJIOCKOCTEN B 25
NIPOCTPAHCTBE

VYTiIBl ¥ paccTosHUSA 16
MHoOrorpaHHuku 7

BexTops!l B mpocTpaHcTBE 12
[ToBTOpenwme, 0600IIEHNE 1 5 )

cUCTeMaTHu3anus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 6



11 KJIACC

DJIeKTPOHHbIE
HaunmenoBanmue
Ne (undposbie)
pa3aesioB U TeM
n/n KosmuecTBo 4yacoB  oOpa3oBaTe/ibHbIe
NPOrpamMMbl
pecypchl
KonrTpoabsubie IIpakTuueckue
Bcero
padoThI padoThI
Ananutuyeckas
15 1
reOMETpUs
IToBTOpEHME,

0000111eHE U

15 1
cucTeMaTu3anus
3HaAHUHN
O0bEM MHOTOTpaHHUKA 17
Tena Bpamenus 24
[Tnomann
IIOBEPXHOCTU U 9 1
00BEMBI KPYTJIBIX TeJ
JBrxeHus 5 1
IToBTOpEHUE,
00o011eHne U 17 )
cucTeMaTH3anus
3HAHWUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102






HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

n/n KoJsnuyecTBo 4acoB

Kontpoabubie IIpakTuueckue

Bcero
' padoThI padoThI

OcHOBHBIE IIpaBUIIA

M300paXeHUs Ha PUCYHKE
IIJIOCKOCTH, IAapaJlIeIbHbIX 1
PSIMBIX (OTPE3KOB),

CepeHbI OTpe3Ka

[TonsiTHs cTepeoMeTpun:

TOYKA, IIpsAMasi, INIOCKOCTh,
npocTtpancTBO. OCHOBHBIE

npaBujIa U300paKeHUs Ha 1
PHUCYHKE IJIOCKOCTH,

napauIeTbHBIX MPSIMBIX

(OTpe3KOB), CepelMHbI OTPE3Ka

[TonsTus: nepecekaronmecs
IIJIOCKOCTH, IEPECEKArOIIUECS

psiMasi U IJI0CKOCTB; 1
IIOJIyIIPOCTPAHCTBO

[TonsTHA: Iepecekaronuecs
IUIOCKOCTH, NTEPECEKAOIINECS 1

npsmMas 1 MmJI0CKOCTE,

Jlara
U3ydeHmust

DJIeKTPOHHBbIE
undgposbie
oOpa3oBaTesibHbIE

pecypchl



10

11

HOJIYTIPOCTPAHCTBO

MHOrorpaHHuKH,
N300paKe€HUE MPOCTENIINX
POCTPaHCTBEHHBIX (DUTYD,
HECYIIECTBYIOIIUX 00BEKTOB

MHOrorpaHHuKH,
n300paxeHue MpoCTEeHIINX
IPOCTPAHCTBEHHBIX (UTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AKCHOMBEI CTCPCOMECTPHU U
IMEPBLIC CIICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPUH U
HepPBbIE CIECTBUS U3 HUX

AKCHOMBI CTEPEOMETPUH U
NIEPBBIE CIIEJICTBUS U3 HUX.
Cnioco0bI 3a1aHus IPSIMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEN

N3o0pakeHune ceueHuit
MUPaMU/JIbI, KyOa U IPU3MBIL,
KOTOpBIE MTPOXOJIAT Yepe3 uxX
pEbpa. N3o0pakeHue
NepEeCcEeYEHUS MOTYyUEHHBIX
mockocrel. PackpamyBanue
MOCTPOEHHBIX CEUEHUN
pa3HbIMH LIBETaMU

N3o00paxeHne cedeHuit
nUpaMU/Ibl, KyOa U IPU3MBI,
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KOTOPbIE TPOXOST Yepe3 ux
pE&opa. zo0pakeHune
MePECEUCHHS TTOJTYICHHBIX
II0cKocTel. PackpammBanue
MOCTPOEHHBIX CEYCHUM
pa3HBIMH [IBETaMU

N3o0pakeHune ceueHuit
MUPaMUJIBL, KyOa U IPU3MBIL,
KOTOPbIE IPOXOJST UYEPe3 UX
pe&opa. Nzo0pakeHune
HepeceyeHUs! MOTYyUEHHbBIX
mockocrel. PackpammBanue
MMOCTPOEHHBIX CEUCHUH
pa3HBIMU LIBETAMU

N3o0paxeHne cedeHuit
MUpaMUIbl, Ky0a ¥ IPU3MBI,
KOTOPBIE TPOXOST Yepe3 ux
pé6pa. N3obpaxenue
MePECEUCHHS TTOTYICHHBIX
IJIOCKOCTeN. PackpalumBanue
MOCTPOEHHBIX CEYEHUN
pa3HBIMU LIBETAMHU

MeTton ciienoB Ui
MOCTPOEHUS CEUCHHI
Merton ciaenoB ajs
MTOCTPOEHUS CEUCHUH.
CBoiicTBa IEpeCEUYECHUN
HPSIMBIX U IIJIOCKOCTEN

Merton cnenoB s
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MOCTPOEHUS CEUCHUM.
CBolicTBa nepeceyeHuit
MPSIMBIX U IJIOCKOCTEH

ITocTpoeHue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3nanue
BBIHOCHBIX YEPTEIKEH U 3aIUCh
IaroB MOCTPOCHHUSI

ITocTpoeHue ceueHuii B
nupamujie, Kyoe o Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEepPTEKeH U 3aMUCh
1aroB MOCTPOCHUS

ITocTpoeHue ceueHuii B
nupamujie, Kyoe o Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEXkKEH U 3aIuCh
I1aroB MOCTPOCHHUS

ITocTpoeHue ceuenuii B
nupamujie, Kyoe o Tpém
ToukaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEkKEH U 3aIUCh
I1aroB MOCTPOCHHUS

IToBTOpEHME MIIAHUMETPUN:
Teopema o
IIPONOPLIMOHAIBHBIX OTPE3KAX.
[Tono6ue TpeyroasHUKOB

IToBTOpEHME MIIAHUMETPUN:
Teopema Menenas. Pacuersl B
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CEUYECHMSX Ha BRIHOCHBIX
yeprexax. Mcropus pazBurus
IUTAHUMETPHUH U
CTEpEeOMETpUHU

Konrponbnas padora
" AKCMOMBI CTEPEOMETPHUH.
Ceuenus"

BzaumHoe pacnionoxxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpenuBaronmecs npsmele.
IIpu3HaKy CKpenMBarOMMXCs
npsimbIx. [lapaniensHble
IpsIMBIE B IIPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOI1
napasuieIbHON JaHHOU
IPSAMOM, MPOXOJAIIEH Yepes
TOYKY MPOCTPAHCTBA U HE
JIeXKaller Ha TaHHOU IIPSIMOM.
Jlemma o nmepeceuenun
napaieIbHBIX MPSMBIX
IUIOCKOCTBIO

[TapannenbHOCTh Tpex
npsiMbIx. Teopema o TpEx
napajieIbHbIX MPSMBIX.
Teopema 0 CKpeIUBaOIINXCS
MPAMBIX

[TapannensHoe
npoekTrpoBanue. OCHOBHbIE
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CBOICTBA MMAPAIJIETBHOIO
POCKTHUPOBAHUSI.
N3o0pakeHue pa3HbIX GUryp
B TIApaJJICITILHON TPOCKIINU

[leHTpanbHas IpPOEKIUs. YTOII
C COHAIPaBJIEHHBIMU
CTOpPOHAMHU. YTOJ MEXKAY
IPSMBIMU

3amayu Ha JJOKA3aTeIbLCTBO U
HCCIIEIOBAHKE, CBI3aHHBIE C
paCHOHO)I(GHI/IeM Hp?[MI:IX B
IIPOCTPAHCTBE

ITonsATHA: MapauIeIbHOCTD
IIPSIMOM U INIOCKOCTH B
npoctpaHctse. [Ipu3Hak
MapaJUIEIbHOCTH IPSIMOU U
iockocTy. CBolcTBa
NapajuIeJIbHOCTH IPSIMOU U
IIJIOCKOCTH

I'eomeTpuyeckue 3a1aun Ha
BBIYUCICHUC N
JI0KA3aTeJIbCTBO, CBSA3aHHBIE C
MapaJuIeNIbHOCTHIO MIPSIMBIX U
IJIOCKOCTEN B IMTPOCTPAHCTBE

[TocTpoenue ceuenus,
IIPOXOJISIIETO Yepe3 JaHHYIO
IPSIMYIO Ha YepTexkKe U
[apaJuIeJIbHOTO APYTron
npsiMoil. Pacu€r oTHOLIEHMI
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37

[TapayienpHas mpoexkuus,
MIPUMEHEHHUE TSl TOCTPOCHHS
ceyeHul Kyoa u
napasienenunena. CBoncTBa
napajuiejenunea u mpu3Mbl

[TapannenbHbIE IIOCKOCTH.
[Ipu3Haky napajenbHOCTH
JIBYX INTOCKOCTEMN

Teopema 0 napamieIbHOCTH U
€IMHCTBEHHOCTH INIOCKOCTH,
MPOXOJIAIIEH Yepe3 TOUKY, HE
MIPUHAICKALYIO TaHHOU
IJIOCKOCTH U CIIEJCTBUS U3
Hee

CaolicTBa napamieabHbIX
IIJIOCKOCTEN: O
NapauIeIbHOCTH MPSIMBIX
NepeceyeHus npu
NIEPECEYEHUH JIBYX
NapaJuIeIbHBIX TIOCKOCTEN
TpeThen

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 00 0Tpe3kax
NapajuleIbHbIX MPSMBIX,
3aKIIFOUEHHBIX MEXKIY
napajieIbHbIMU
IJIOCKOCTSIMU; O TIEPECEYEHUN
IPSAMOM C IByMs
MapaJyIeIbHBIMU TUIOCKOCTSMHU



38

39

40

41

42

43

44

45

IToBTOpEHME: TEOpEMA
[Tudaropa Ha mockoctTu

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOTO
TPEYroJIbHUKA

CgoiicTBa KyOa u
IPSIMOYTOJIBHOTO
napaienenuneaa

Beruucnenue JUinH OTpE3KOB B
KyOe 1 PsIMOYTOJIbHOM
napaenenumnene

IlepneHquKyIsIpHOCTD NPSMON
1 iockocTu. [Tpusnak
NEPIEHIUKYJIIPHOCTH IPSIMON
U IJI0OCKOCTH

IlepneHuKyIsIpHOCTD MPSMOMN
1 iockocty. [Ipu3Hak
NEPIEHANKYIIAPHOCTH IIPSIMOU
U IJI0OCKOCTH

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOM,
MIPOXOJSIIEN Yepe3 TOUKY
MPOCTPAHCTBA U
NEepPHEHANKYISPHOHN K
IJIOCKOCTH

[Tmockoctr
NePIEHANKYJISPHBIE UM
MpsIMbIE B MHOTOI'PaHHHUKAX



46

47

48

49

50

51

52

53

54

55

IInockoctu n
MePIEHANKYIJISPHBIE UM
MpsIMbIE B MHOTOTpaHHHUKAX

IlepneHauKyIsip ¥ HAKJIIOHHAS.
[TocTpoenue neprneHauKyIspa
M3 TOYKHU Ha IPSIMYIO

[leprienquKynAp ¥ HAKIOHHAS.
[TocTpoenue neprneHaAnKyIspa
M3 TOYKHU Ha IPAMYIO

Teopema o Tpéx
nepreHuKysapax (mpsmas u
obOparHas)

Teopema o Tpéx
nepreHuKysapax (mpsmas u
oOpatHasi)

VYron mexnay
CKPEIIUBAIOIIMMHUCS TIPSIMBIMH

[Touck nepneHauKyIApHBIX
IPSIMBIX C TOMOUIBIO
NEePIEeHIUKYISIPHBIX
IIJIOCKOCTEN
OproroHnansHOe
IIPOEKTUPOBAHHE
[TocTpoenue ceuenunit kyoa,
IIPU3MBI, IPABUIIBHOM
MUPAMUJIBI C TOMOUIBIO
OpPTOTrOHAJILHOM MPOEKINH

[Toctpoenue ceuennit kyoa,
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62

IIPU3MBI, IIPABUIIBHOU
IIUPAMUJIBI C TOMOULIBIO
OPTOTrOHAJILHOU MPOEKIINH

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
IInockocTy cMMMETpPHI B
MHOI'OI'paHHHKaX

IIpuznax
NEPIEHAUKYJIIPHOCTH IIPSIMOU
U IUIOCKOCTH KaK CIIEICTBHUE
CUMMETpUHU

[TpaBuiIbHBIE MHOTOTPAaHHUKHU.
Pacuér paccTosinuii OT TOUKH
JI0 IIJIOCKOCTHU

IIpaBUIbHBIE MHOTOTPAHHUKH.
Pacuér paccrostHuii OT TOUKH
JI0 TIOCKOCTH

Crioco0bl OIyCTHTH
NEPIEHIUKYIISAPBL:
CUMMETpUS, CABUT TOUKH I10
napajieIbHON NpAMOn

CnBur 1o HenapayIeIbHOU
IIPSIMOM, U3MEHEHHUE
paccToAHUM

KonTponbnas pabota
"B3zauMHOe pacronoxeHue
IPSIMBIX U IIJIOCKOCTEMN B
npocTpaHcTae”
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IIoBTOpEHME: YrOI MEXAY
IPSIMBIMU Ha IUIOCKOCTH,
TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE,
TeopeMa KOCUHYCOB

IIoBTOpEHME: YrOI MEXAY
CKPEILMBAOIIUMUCS IPSIMBIMU
B IIPOCTPAHCTBE

['eomeTpuyeckue MeToabl
BBIYHCIICHUS YTJIa MEXKTY
MPSIMBIMU B MHOTOTPAaHHHUKAX

JByrpannsbiii yroy. CBOMCTBO
JMHEHHBIX YTJIOB JIBYTPAHHOTO
yria

IlepnienuKynsapHble
iockocTy. CBolicTBa
B3aMMHO NEPIEHIUKYIIIPHBIX
IJIOCKOCTEN

ITpusnax
NEPIEHANKYJIAPHOCTH
IJIOCKOCTEN; TEOpEMa O
IPSIMOM IepeceueHus IByX
IIJIOCKOCTEN
NEePIEHAUKYISIPHBIX TPEThEU
IIJIOCKOCTH

IIpssMOyTONIBHBIN
napajuiesenumnesn; Kyo;
WU3MEPEHMs], CBOMCTBA
IPSIMOYTOJIBHOTO
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75

napajujicjicnmicaa

Teopema o quaroHanu
PSIMOYT'OJIBHOTO
napajuienenuneaa u
CIICZICTBUE U3 HEE

CrepeomeTrpuueckue u
MPUKIIATHBIC 33/]a4H,
CBSI3aHHBIE CO B3aUMHBIM
PaCIIOIOKEHUEM MIPSMBIX U
IJIOCKOCTH

[ToBTOpEHHE:
CKpELIMBAIOIINECS MPSIMbIE,
IapaJuleIbHbIE INIOCKOCTH B
CTaHIapTHBIX
MHOTOTpPaHHUKAaX

ITapa mapannenbHbIX
IJIOCKOCTEH Ha
CKPEIIMBAIOIINXCS MPAMBIX,
paccTOsTHUE MEKITY

CKpCIIUBAOIUMHUCS ITPAMBIMU

B IIPOCTBIX CUTyalIUsAX

PaccrostHME OT TOYKH 110
MIJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TIJIOCKOCTH

Brrunciienue paccrosHui
ME¥K]1y CKPEIIUBAOIINMUCS
MPSAMBIMH C TTOMOIIBIO
NEePIEHANKYIIIPHON
IUIOCKOCTH
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TpéxrpanHslii yro,
HEPaBEHCTBA IS
TpexXrpaHHbIX yrioB. Teopema
[Tudaropa, Teopemsl
KOCHUHYCOB M CUHYCOB JJIs
TPEXTPAHHOTO YIJIa
DJIeMeHTHI ChepruIeCKOi
TEOMETPHH: T€0/Ie3NUECKUe
JIMHUU Ha 3emiie

Kountposnbnas padora "Yrisl u
paccrosiHus"

CucreMarusanys 3HaHHH
"MHOrorpaHHuK 1 €ro
3JIEMEHTHI"

IIupamuga. Buasl nupamu.
[IpaBunpHas nupamua

IIpusma. [Ipssmast u HaKIOHHAS
npusMsl. [IpaBunbHas npusma

[IpssiMoit mapannenenunen,
IIPSIMOYTOJIBHBIN
napajuienenunesn, Kyo

Boinykiible MHOTOIpaHHUKH.
Teopema Ditnepa

BelITyKkiible MHOTOTpaHHUKH.
Teopema Ditnepa.
IIpaBunbHBIE U
NOJIyTIpaBUJIbHBIE
MHOTOTpaHHUKHU
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KonrtponbHas padora
"MHororpaHHuku"

ITonsTue BekTOpa Ha
IJIOCKOCTH U B IPOCTPAHCTBE

CymMmma BEeKTOpOB

Pa3nocth BEeKTOpOB
[TpaBwiio nmapamenenunena
YMHOKEHUE BEKTOpa Ha
YHUCIIO0

Pa3noxeHne BexkTopa 1o
0a3ucy TpE€x BEKTOPOB, HE
JeXallKuX B OJHOU INIOCKOCTH
CkassipHO€E ITPOU3BENCHUE
Brruucnenue yrina mexuy
BEKTOPAaMH B IIPOCTPAHCTBE
IIpocreiimue 3anauu ¢
BEKTOpaMH

IIpocreiimue 3anauu ¢
BEKTOPAMH

[Ipocreiimue 3agaum ¢
BEKTOpaMH

IIpocreiimue 3a1auu ¢
BEKTOpaMH

O6o0061enne u
CUCTEMATH3alMsl 3HAaHUH

0O000meHne n
cUCTeMaTHu3anus 3HaHUU



NrtoroBas KOHTpOJIbHAS
100
pabora

NrtoroBas KOHTpOJIbHAS

101
pabora

0O0001EeHuEe 1
102 . 1
CHCTEMAaTHU3alMs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102



11 KJIACC

Tema ypoka
n/n yp KoaunuecTBO 4acoB

KonTpoasubie IIpakTuuyeckue

B
cero padoThI padoThI

[ToBTOpEHUE TEMBI
"KoopuHaTel BEeKTOpa Ha
IJIOCKOCTH U B
npocrpaHcrae”

[ToBTOpEHUE TEMBI
"CkansipHoe POU3BEICHHE 1
BEKTOPOB"

[ToBTOpEHME TEMBI
"Beruncnenue yria Mexny 1
BEKTOpPaMH B IIPOCTpaHCTBE"

IToBTOpEHME TEMBI
"VYpaBHeHHE PSIMOH,
MPOXOISIIEH Yepe3 1Be
TOYKHU"

YpaBHEHHE IOCKOCTH,
HOpMaJlb, ypaBHEHUE 1
IJIOCKOCTH B OTPE3Kax

YpaBHEHHE IIIIOCKOCTH,
HOpMaJlb, YpaBHEHHUE

Jlara
U3ydeHmust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl
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IJIOCKOCTH B OTPE3Kax
BexTopHoe npousBenenue

JInHeliHbIC HEPABEHCTBA,
JIMHEWHOE
IIPOrpaMMHUPOBAHKE

JInHeliHbIC HEPABEHCTBA,
JIMHEHHOE
IIPOrpaMMHUPOBAHUE

Apanutnyeckre METOAEI
pacdéra yria Mexay
MPSIMBIMU B
MHOTOIpaHHUKaX

AHaIUTUYECKHE METOIbI
pacdéra yria Mexay
IJTOCKOCTSIMU B
MHOT'OrpaHHUKax

dopMyna paccTOSSHUSA OT
TOYKH J0 INIOCKOCTH B
KOOpJMHATAaX

Haxoxnenue paccrostHuii ot
TOYKH JI0 TIOCKOCTH B KyOe
Haxoxnenue pacctostHui OT
TOYKH JIO INIOCKOCTH B
MIPaBUJIBHON TUPAMUE
KonTponbhas pabora
"AHanuTHYeCKas

reomerpus”

CeueHns MHOT'OI'PpaHHUKOB:
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CTaHJapTHbIE
MHOI'OTPaHHUKH

CeueHust MHOTOI'PaHHUKOB:
METOJ, CIE10B

CedeHuss MHOTOIPaHHUKOB:
CTaHJIapTHBIE TJIOCKOCTH,
MEepEeCcEeUCHUS MPSAMBIX U
IIOCKOCTEH

HapaJ'IJ'IeJ'ILHBIe IIPpsAMBIC U
IUIOCKOCTHU! IapaJJICIIbHBIC
CCUCHUA

[TapamiensHble npsMbIe U
IJIOCKOCTH: pacyeTr
OTHOILLIEHUN

[TapamtensHble IpsIMBIE U
IIJIOCKOCTH: YIJIBI MEXIY
CKpELIUBAIOIIMMUCS
PSIMBIMU
[IepnenukynsapHsie
MIPSIMBIE U TUIOCKOCTH:
CTaHJApTHBIE TIapbl
MIEPIEHUKYISIPHBIX
IIJIOCKOCTEN U NPAMBIX,
CUMMETPUU
MHOTI'OT'PaHHUKOB
[lepnenukynsapHsie
MPSIMBIE U TUIOCKOCTH:
Teopema O Tpex
NEPIEHIUKYIIApax
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[lepnenqukynsapHsie
IIPSIMBIE U TUIOCKOCTH:
BBIYHCJICHMS UIVH B
MHOTOTPaHHUKAX

[ToBTOpenue: miomanu
MHOT'OYTI'OJIbHUKOB,
dbopMyIIbI 1S TLTOMIACH,
COOOpaKEeHHS TIOTO0MS
[ToBTOpenue: onaau
MHOT'OYT'OJIbHUKOB,
(hOopMyITBI TS TUTOTIACH,
COOOpaKEeHHS TIOTO0MS
[ToBTOpenue: onaau
MHOT'OYT'OJIbHUKOB,
hopmyIsl 715 TUTOIACH,
COOOpaKeHHsI TIOTOOMS
[Imomanu ceuenuni
MHOTOTPaHHUKOB: TUIOIIA U
ITOBEPXHOCTEH, pa3pe3aHust
Ha 4acTH, cooOpakeHus
mo100ust

IImomann ceuenuii
MHOTOTPaHHUKOB: TUIOIIA U
ITOBEPXHOCTEN, pa3pe3aHust
Ha 4acTH, COOOpakeHus
noaoous

KonTponbnas padota
"I[ToBTOpEHME:
MHOTOI'PaHHUKH, CEYEHUS
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MHOIOTPaHHUKOB"

O0BéM Teira. O0beEM
MPSIMOYTOJIBHOTO
napajuiesienumneaa

3amaun 06 yaBoeHUH Kyda, 0
KBaJpaType Kyba; o
TPUCEKIUH yTiia
CrepeoMeTpHUYECKUE 3a/a4H,
CBSI3aHHBIE C 00BEMOM
PSIMOYTOJIBHOTO
napajuiesenuneia

[Ipuknagneie 3a1a4u,
CBSA3aHHBIE C BBIYUCIICHUEM
00BEMaA MPSAMOYTOILHOTO
rapajienenuIena

OO6BEM IpsIMON TPU3MBI

CrepeomeTrpuueckue 3aaau,
CBSI3aHHbBIE C BBIUMCIIEHUEM
00BEMOB MPSAMO TPU3MBI

[Ipuknannelie 3anauu,
CBSI3aHHBIE C 00BEMOM
IIPSAMOY IIPU3MBI

Brruncienue 00EMOB TeI ¢
TIOMOIIBIO OMTPEEIIEHHOTO
uHTerpaia. Oosem
HAKJIOHHOH TPU3MBI

Brraucienne 006EMOB TeII C
TIOMOIIBIO OMTPEEITIEHHOTO
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44

45
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unrerpaia. O0bEmM
TUPAMUIBI

®opmyna oobEMa
nupamuibl. OTHOILIEHUE
00BEMOB MUPAMHUJI C OOIITHM
YIJIOM

dopmyna 00bEMa
nupamuibl. OTHOILIEHUE
00BEMOB MUPAMUJI C OOIITHM
YIJI0M

CrepeoMeTrpuueckue 3aJauy,
CBsI3aHHbIE ¢ 00BEMaMU
HAaKJIOHHOH IPU3MBbI

CTGPGOMCTpI/I‘ICCKI/Ie 3aJa4u,
CBSI3aHHBIC C 00BEMaMU
nmrupaMuabl

[IpukitagHble 3ana4m Mo
teme "O0bEMBI TEN",
CBSI3aHHBIE C 00BEMOM
HAKJIOHHOU MPU3MBI

[IpukitagHble 3ana4m 1Mo
Teme "OOBEMEI TEN",
CBSI3aHHBIE C 00BEMOM
MU PAMHU/TBI

[Ipumenenue o0BEMOB.
Brrauciienue pacctostHus 10
TUTOCKOCTH

KonrtponsHas pabora



48

49

50

51

52

53

54

55

"O6BEM MHOTOTpaHHUKA"

HunuHapuaeckas
MMOBEPXHOCTh, 00pa3yoIIne
LWIAHAPUYECKON
MMOBEPXHOCTHU

Huwmunap. [psmoit
KpYroBOM LIUJIUHJP.
[Inomane moBepxHoOCTH
LWIMHIpA

Konunyeckas moBepXHOCT,
o0pa3ymolire KOHUIeCKOn
noBepxHocTU. KoHyc

CeueHue KoHyca
IUIOCKOCTBIO, MapajuieIbHON
IJIOCKOCTH OCHOBaHUS

VY ceu€HHbI KOHYC.
N3006paxeHne KOHYCOB U
yCEeYEHHBIX KOHYCOB

IImomanes OOKOBOI
MOBEPXHOCTH U MOJTHON
MMOBEPXHOCTU KOHYCa

ITnowane OOKOBOI
MOBEPXHOCTHU U TIOJTHON
MMOBEPXHOCTH KOHYCa

CrepeomeTpuueckue 3a1auu
Ha JI0Ka3aTelbCTBO U
BBIYHMCIIEHHE, IOCTPOECHUEM
CEUYEeHMI IWINHIpA, KOHYCa
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65

CrepeomeTpuueckue 3a1auu
Ha JIOKa3aTeIbCTBO
BBIYUCIICHUE, TOCTPOCHHEM
CCUCHMI IIWIIMHpA, KOHyCa

IIpukiaguele 3anauu,
CBA3aHHBIC C LIMJIMHIPOM

[Tpuknaanbie 3a1a4u,
CBSI3aHHBIE C [IUJIUHIPOM
Cdepa u map

[Tepeceuenue chepsr u mapa
¢ iockocthro. Kacanue
1apa 1 cepsl MI0CKOCTHIO.
Bun u nuzo0pakenue napa

[Tepeceuenue chepsr u mapa
¢ ockocTero. Kacanue
1apa 1 cepsbl MI0CKOCTHIO.
Bun u nzo0paxenue mapa

VYpaBHeHue cepsl.
[Tnomane chepor u e€
yacTen

Cummerpus chepsl 1 mapa

CrepeoMmeTpriecKue 3a1a4u
Ha JI0Ka3aTelbCTBO U
BBIYMCIICHUE, CBA3aHHBIC CO
cdepoit u mapowm,
MIOCTPOECHUEM UX CEUCHHI
IIJIOCKOCTBIO

CrepeomeTpryueckue 3a1admn
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Ha JIOKa3aTeJIbCTBO U
BBIUUCIICHUE, CBSI3aHHBIE CO
cdepoii u mapow,
MOCTPOSHUEM UX CCUCHHM
IUIOCKOCTBIO

[Ipuknaguele 3a1a4u,
CBsI3aHHBIE CO chepoil u
apom

[ToBTOpEHME: OKPYKHOCTH
Ha IIOCKOCTH, BBIUMCIICHUS
B OKPYKHOCTH, CTaHAAPTHBIE
noxoous

Pa3znnunble koMOMHALIMU TeEN
BpallleHUs U
MHOTOTPaHHUKOB

3anaun o teme "Tena u
MIOBEPXHOCTHU BpaleHus"
3anaun o teme "Tena u
MIOBEPXHOCTHU BpaleHus"
KonTponbnas padora "Tena
1 TIOBEPXHOCTH BpaleHus "
O06weém numunapa. Teopema
00 00bEMe psIMOTo
HWIMH]Ipa

Brruucnenne 06bEMOB Tel ¢
IIOMOUIBIO ONPEAEIEHHOTO
uHTerpaia. O0bEM KoHyca

ITmomaan OOKOBOH 1
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IIOJTHOW ITOBEPXHOCTH
KOHycCa

CrepeomeTpuueckue 3a1auu,
CBA3aHHBIC C BIYUCICHUCM
00BEMOB IIMITMH]IPA, KOHYCA

[IpukiagHbie 331241 MO
Teme "OO0BEMBI U IUIONIA N
noBepxHoctel Ten"

O0BEM 11apa U MapoBOTO
cextopa. Teopema 00
00béme mapa. [Lmomanp
chepnl. CTepeoMeTprUIEeCKre
3aJ1a4M, CBI3aHHbBIC C
BBIUNCIIEHHEM 00HLEMOB
mapa, apoBOro CErMeHTa u
apoOBOT0 CEKTOpa

[IpuknanHeie 3a1a4u MO
Teme "OOBEMEI TEl",
CBSI3aHHBIE C 00BEMOM I1apa
Y TUJIOMIAJIBI0 Cephl.
CoOTHOIICHUS MEXTY
TUIOMIAISIMH TTOBEPXHOCTEH U
o0BEMaMK MOJOOHBIX Tel

ITogoOuble Tena B
npoctpaHcTse. M3menenue
00BbéMa 1pu o100 H.
CrepeoMeTpHuuecKue 3aaauu,
CBSI3aHHBIE C BEIYHUCIICHHEM
00BEMOB TeJ U MJIOMIAACH
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IMOBEPXHOCTEM

KontponeHas padora
"[1nomanm moBEpXHOCTU U
00BEMBI KPYTJIBIX TET"

JIBM>KeHUS IPOCTPAHCTBA.
Otobpaxxenus. [IBrxeHus u
paBeHcTBO (huryp. O6mme
CBOICTBA JBHKCHUI

Bunab! nBukeHunin:
NapasuiebHbIN TEPEHOC,
LIEHTpaJIbHAsl CAMMETPUS,
3epKajibHasi CHMMETPHUS,
IIOBOPOT BOKPYT IIPSAMOM

[IpeobOpazoBanms moxo0wus.
[Tpsimas u chepa Diinepa
I'eomeTpuueckue 3amaun Ha
MIPUMEHEHUE JIBHKEHUS

KonTtponsHas pabora
"BexTops! B mpocTpaHcTae”

O6o0m1aromiee MOBTOpEHUE
11 nonsTHII M METOJOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aIUs
3HaHuii: "[lapannensHOCTh
MPSIMBIX Y INTIOCKOCTEN B
pocTpaHcTBe"

O6o0u1aromiee MOBTOPEHUE
11 OHSATHH 1 METOIOB
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Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aI1s
3HaHuii: "BekTophl B
npocTtpaHcrTae"

O6o0mu1aromee MOBTOPEHUE
11 noHsATHIA 1 METOAOB
Kypca reomerpuu 10-11
KJIACCOB, CUCTEMATH3AIUs
3HaHuii: "BekTophl B
npocTtpaHcTae"

O6o061atoliee NOBTOPEHKE
11 moHIATUN 1 METOIOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs
3HaHuil: "O0bemM
MHOTOTpaHHHKA"

O6o0m1aroniee MOBTOpEHUE
11 nonsTHII M METOJOB
Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aIUs
3HaHui: "O0beM
MHOTOTpaHHHKA"

Oo6o0m1aromiee MOBTOPEHUE
11 nousATHA 1 METOAOB
Kypca reomerpun 10-11
KJIACCOB, CUCTEMAaTH3aIUs
3ganud: "Tlmomann
MMOBEPXHOCTU U 0OBEMBI
KpyrJbix ten"
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O6o0miaromee MOBTOPEHUE
11 moHsTHH K METOIOB
Kypca reomerpuu 10-11
KJIACCOB, CUCTEMAaTH3aI1s
sgagui: "[lnomann
MMOBEPXHOCTU U 00BEMBI
KpyIibIX T€n"

HroroBasi KOHTpOJIbHAS
pabora

Hrtoroas KOHTpoOJIbHAS
pabora

[ToBTOpEeHME, 0000IIEHNE U
cucTeMaTu3alus 3HaHui

Hcropus pa3sButus
CTEpPEOMETPUH KaK HAYKH U
€€ posib B Pa3BUTHUH
COBPEMEHHBIX UH)KEHEPHBIX
1 KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus passutus
CTEPEOMETPUU KAK HAYKU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX
1 KOMITBIOTEPHBIX
TEXHOJIOTHI

Hcropus passutus
CTEPEOMETPHUU KAK HAYKHU U
€€ poJIb B pa3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX
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Y KOMITBIOTEPHBIX
TEXHOJIOTUN

Hcropus passutus
CTEpPEOMETPUH KaK HAYKHU U
€€ poJib B Pa3BUTHH
COBPEMEHHBIX NH)KEHEPHBIX
U KOMIIBIOTEPHBIX
TEXHOJIOT U1

Hcropus pa3Butus
CTEPEOMETPUN KaK HAyKU U
€€ poJIb B pa3BUTUH
COBPEMEHHBIX UH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUI

Hcropus pa3Butus
CTEepEOMETPUU KaK HayKu U
€€ poib B Pa3BUTHU
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTUH

Hcropus pa3Butus
CTEpPEOMETPUH KaK HAyKH U
€€ poJb B Pa3BUTUH
COBPEMEHHBIX MH)KEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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