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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OJHUM M3 0a30BBIX KYypCOB Ha YPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00eCreYyrMBaeT BO3MOKHOCTh U3YUYECHUSI JUCIUTUIHH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M IPEIMETOB TyMAaHUTApPHOIO IUKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (opMUpyeMOe NpHU  HU3YyYEHUU
OOyYarOIIMMUCS TOHSATUIHHBIX OCHOB I'€OMETPHUHU, MIPHU JI0KA3aTEIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELUICHUH F€OMETPUUYECKHUX
3ala4, YMEHHME BBIIBUTaTb U ONPOBEpPraTh THUIIOTE3bl HEMNOCPEACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
busznyeckux 3aaay.

[lenb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yrimyOiaéHHOM
YPOBHE — pa3BUTHE HHAMBUIYAIBHBIX CIIOCOOHOCTEW oOOyyarommxcs mpu
M3YYEHUHM T€OMETPUM, KaK COCTABIIAIONICH MpeaMeTHON obnactu «MaTteMatuka u
uHpopmaTrka»  yepe3  0OecCledYeHHUE  BO3MOXXHOCTHM  MPUOOPETEHUS U
UCIIOJIb30BaHUsl Oojiee TIyOOKHMX TE€OMETPUYECKUX 3HAHUW U JACHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUIsSl YCIIEITHOTO MPO(hecCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOTO C UCTOJIb30BAHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETPUM Ha YIIIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne NPEeICTaBICHUS O TEOMETPUM KaK YaCTH MUPOBOW KYJIBTYpBI U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOIIUM MHPOM;

(dopMupOBaHHE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBAaTh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOLIETO MUPA, 3HAHUE MTOHATUIHOTO aIapara no pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuH;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IMPOCTPAHCTBEHHBIX (PUTypaXx M MX OCHOBHBIMU CBOMCTBAMH, 3HAHHE TEOPEM,
bopMya M yMEHHE HUX NPHUMEHSATh, YMEHHS JIOKAa3bIBaTh TEOPEMbl M HAXOAUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

dbopMHpOBaHHE YMEHHUsSI PACIIO3HABATh HA YepTekax, MOACIAX U B pealbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TI'€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (pOopMHUpOBaHHME MOHHMMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIaJE€Thb METOJAMHU JIOKa3aTeIbCTB M aJrOPUTMOB
pelieHusi, yMeHus: UX MPUMEHATh, MPOBOAMTH JOKA3aTEIbHBIE PACCYXKIACHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJIEPKAHUEM,
dbopMupoBaHHE TMPEICTaBICHHS O HEOOXOJUMOCTH  JOKA3aTeNbCTB  IPHU



00O0CHOBAaHUHU MAaTEeMATUYECKUX YTBEPXKJIECHUI U pPOJIM aKCHOMATHKHU B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME WHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4YaromMxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUH;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKU3HEHHBIX CUTYAlMSIX W MPU U3YYECHUU JPYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, UCCIIEIOBAaHUS TOCTPOEHHBIX MOJENEH,
UHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU COAEPKATETPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «xmaccax sBisroTCs:  «lIpsiMble W MJIOCKOCTH B TIPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATH B
IIPOCTPAHCTBEY, «/[BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OIEPUPOBATH
MOHSTUSMWY», PEICBAHTHBIMH T€OMETPHH Ha YriyOJIEHHOM YpOBHE OOYyYECHHsS B
10-11 xnaccax, OTHOCUTCSI KO BCEM COJEPKaTEIbHBIM JTUHUAM yueOHOTO Kypca, a
(GopMUpOBaHHE JIOTUYECKUX YMEHUH paclnpeiensercss He TOJIbKO IO
CoJIep KaTeNIbHBIM JIMHUSM, HO U 10 Togam oOyudenus. Coaep:kanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraM ocBoeHUsi DenepanbHON padboueit
MPOrpaMMBbl, paclpeNeEHHbIM IO TOoJaM OOYYEHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIMITHAIBHBIM BOIPOCAM O0yUaroIIuecs
oOpamiaiuch HEOAHOKPAaTHO. TO TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUYECKUMHU MOHATUSMH U HaBBIKaMU TTOCIIE0BATEIHHO U TOCTYNATENbHO, C
COOJTIOICHHEM TIPUHITUIA IPEEMCTBEHHOCTH, a HOBBIE 3HAHWS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPECTABICHUN 00ydYarolUXCsl, paclIupss U yriayosss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3math  ychmoBus i auddepeHunanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOneHHoe
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHOoro npenaMera «MareMaTukay;

HNOJIFOTOBUTH OOYYarOMIMXCA K MPOJODKEHHIO M3YyYEHUST MaTeMaTHKH C
yu€ToM BbIOOpa Oyaymiel mpodeccun, obOecrneurBas MPEEMCTBEHHOCTbh MEXKIY
o01UM 1 poecCuoHaTbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHOro kypca «l'eomerpusi» Ha YriayOJIEHHOM YpOBHE
orBoautcs 204 gaca: B 10 kmacce — 102 yaca (3 gyaca B Hegemo), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOCHHM CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromyecs mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsameIX. [lapamiensHOCTh OPSIMBIX U IIJIOCKOCTEN B IMIPOCTPAHCTBE: MAapaJLICIIbHbBIE
IIPSAMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPSIMBIX, IAPAIIIEIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpaTbHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajjIENbHOrO MPOEKTUpOoBaHMs. WM300paxeHue
¢buryp B mapajuiesbHON MPOEKUUU. YTl C COHANPABIECHHBIMU CTOPOHAMH, yroOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuienbHOCTh IJIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYpbl HA IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MApAJUICIBHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTroroHanbHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU 10 ITUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  MJOCKOCTH, HIpoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IIOCKOCTBIO, JBYI'PAHHBIN
YTOJI, JUHEWHBIA YTOJI ABYTPAHHOTO yrila. TpEXrpaHHBI 1 MHOTOIPAHHBIE YTJIBI.
CBoiicTBa IUIOCKMX YIVIOB MHOTorpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB M CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukKoOB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBasi U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumien, OPSAMOYTOJIBHBIA — NApajUleenune]; YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEPXHOCTHM MHOTOrpaHHukKa. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nupamujaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIpDAHHUKH: IIPAaBWJIbHAS IpU3Ma U
IIpaBUIbHAs NUpaMuAa, IPAaBWIbHAs TpEyroyibHas NUpamMuAa W INPaBWIbHBIN



TeTpadap, KyO. IlpeacraBieHue O MNpaBUIBHBIX MHOTOIPAHHUKAX: OKTadJp,
JTOAECKAdIP U UKOCADIP.

Beruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH W TOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOW MOBEPXHOCTH TMPSIMOM TPHU3MBIL
[Inomanes OOKOBOM IMOBEPXHOCTH MW IOBEPXHOCTH NPABWIBHOW NUPaMHUIBbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPaMU/IBI.

CumMeTpuss B HOpPOCTPAHCTBE. IJIEMEHTHl CHUMMETPUU  MPABUIIBHBIX
MHOTOTPaHHUKOB. CUMMETpHUsT B TMPAaBWIBHOM MHOTOTPAHHHUKE: CHUMMETPUS
napajuielienunena, CUMMETPHUS MPAaBWIbHBIX NPHU3M, CUMMETpPUS NPaBUJIBHOU
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTU TPEX BEKTOPOB.
IIpaBwiio mnapamienenunena. Teopema O pas3IoKEHUM BEKTOpa IO TPEM
HEKOMIUIaHApHBIM  BeKkTopaMm. [IpsimoyrompHas  cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHAaTaMH TO4YEK. YTOJ Mexay BekTopamu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[TonsiTust: MIMHApPUYECKAss TOBEPXHOCTb, KOHHUYECKAs IOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromme TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHOoe pacmoioxkeHue
cheppl W TUIOCKOCTH, KacaTellbHasi IUIOCKOCTh K cdepe. M3obpaxenwe Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
napa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPSIMOYTOJILHOTO Tapajuienenunena u ciueactBus u3 He€. OObEM mnpsmoil u
HAKJIOHHOM NpU3MBbI, IWIMHIPA, MUpaMHUIbl 1 KoHyca. OO0BEM mIapa U 1MapoBOTO
CerMEHTa.

KomOunauuu Ten BpaimieHuss ¥ MHoOrorpaHHukoB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, ONHCaHHAas oOKojo IwmHApa. llepeceuenne cdepsl W mapa ¢
wiockocThio. Kacanme mrapa u chepsl miockocTeio. [loHSATHE MHOTOTpaHHUKA,
OMKCAaHHOTO OKOJIO cdepbl, cheppl, BMUCAHHOW B MHOTOTPAaHHUK WM TEJIO
BpaIllCHUS.



[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYyCa, TUIOMAaabh chepsl U e€ yacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJI BPALIEHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEUYECHHS KOHyca (mapaiieiabHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEI0B, METOJ BHYTPEHHETO NMPOEKTUPOBAHUS, METOJ IMEPEHOCA
CEKYIIEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Onepauuu Haja BeKTopaMu. BekTtopHoe
YMHOXEHHE BEKTOpOB. CBOWCTBa BEKTOPHOrO YyMHOXEHUA. [IpsmoyronpHas
CUCTEMa KOOpAMHAT B ITpocTpaHcTBe. KoopanHaTel BekTopa. PaszinoxxeHue BekTopa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3a1ad.

J{BUKeHUsI B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpakeHus. [[B>KeHUsS W paBEHCTBO (Guryp.
OO6mme cBoiicTBa JBWKEHUH. Buabl JBWKEHUN: TapauIeIbHBIA IEpEeHOC,
LEHTpaJbHasl CHUMMETPUS, 3€pKalbHasi CUMMETPHs, IMOBOPOT BOKPYT MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUKA 00YUaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCUHCKOro  OOMIECTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLeIyp TpakJaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI W JAPYroe), yMEHue
B3aMMOJICHCTBOBATh C COLMAJIBHBIMA HMHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IPOLJIOMY M HAaCTOAILIEMY POCCUHCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOULIECHHUE K
JOCTHKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHHM B JAPYTUX HAyKax, TEXHOJIOTHsX, cpepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOIrO Hapoja, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTUKEHUN HAyKM M JESTENbHOCTbIO YYEHOr0, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOUYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HHU, BOCPUUMYUBOCTh
K MAaTeMaTHYECKUM acleKTaM pa3iu4HbIX BUJOB HCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHATH MaTeMaTUYeCKUe 3HaHUS B
MHTEpecax 3/10pOBOro U 06€30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas ¢u3nuecKkass akTUBHOCTh), PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOE BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyAONIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESITENbHOCTH, CBSA3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oyaymieil npodeccuu U peaan30BbIBATb COOCTBEHHBIC >KU3HEHHBIE IJIaHBbI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTH4YeCKOMY  OOpa3OBaHHMIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAaHHE BIIMSHUSA
COITMATIbHO-?KOHOMUYECKHX IPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 0O0JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CpeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKW U  OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOM HayKHh Kak c]epbl 4YeIoBEUeCKOW JesATEeNbHOCTH, 3TaroB eé
pa3BUTUA M 3HAYMMOCTH [JI1 Pa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KYJIbTypOM KakK CpEJCTBOM IIO3HAHMS MHpA,
TOTOBHOCTh OCYHIIECTBJIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO JAESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBbIE NPHU3HAKKM MAaTEMaTUYECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpe/ieNICHUs TIOHATHUI, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KilacCU(pUKaALUH,
OCHOBaHUS /J1s1 0000IIEHHS U CPaBHEHMSI, KPUTEPUU TPOBOAMMOIO aHAIIN3A;

BOCIIpUHUMATh,  (OpMyIUpoBaTh U  NPeoOpa3OBBIBATh  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIAITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U MTPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSIX, Mpejaratb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;

JenaTb BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JE€IYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUY;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BBICTPANBaTh apryMEHTALMIO, IPUBOJUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelleHnus Yy4eOHOW 3ajaud (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEIICHUSA, BbIOMpaTh HauOosiee MNOAXOASAIMMK ¢ yd4€ToM
CaMOCTOATENIBHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJIB30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUII MHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHpYIOIMIME  MPOTHBOpEUHe,  Mpoliemy,
yCTaHaBJIMBaTh UCKOMOE W JaHHOE, (pOpMHpOBATh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBJICHMUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMH, SIBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJBI IO pe3yJibTaTaM
OPOBEAEHHOIO  HAONIONEHUSA,  WCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IIpollecca, a TaKKe BbIIBUTATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmueii:

BBISIBJIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
(dbopM npeacTaBIeHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (popmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHMBATh HaAEKHOCTD uHbopMaIuu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /aBaTh MOSCHEHUs MO XOIy PELICHUS 3a7auH,
KOMMEHTHPOBATH MOJYyYECHHBIN pPE3yJIbTaT;

B Xoj€e 00CYXJIeHUs 3aJaBaThb BOIPOCHI MO CYIIECTBY 00CYXIaeMOil TEMBI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAIEJICHHbIE Ha IOHMCK
pPEILIEHHUsI, COIMOCTABISTh CBOU CYXKIEHUA C CYXKICHHUSIMU IPYTUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4i, dKCIIEPUMEHTA, UCCIEI0BAaHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpATh (opMmar BBICTYIUIEHHS C YYETOM 3ajad
MPE3eHTAlUU U OCOOEHHOCTEN ayJUuTOpHUHU.



PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE TelCTBUS

Camoopranuzanms:

COCTaBJISITh IIJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pEIIeHUs C
y4ETOM MMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOW WH(MOPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TO3HABATEILHON  pediieKCMH KaK  OCO3HAHMS
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX PE3yJIbTAaTOB, BIAICTh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yjbTaTa pPEIIeHUs
MaTeMaTHYECKOH 3a1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH IIPH PEIICHUU 3a/1ayH,
BHOCHUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH PUYUHBI
JOCTIDKCHUSI WU HETOCTHIKCHUS PE3YJIBTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW M WHIAUBHUIYaIbHOU
paboThl TpU peHIeHWH Y4YeOHBIX 3ajad, MPUHUMATH I1I€Jb COBMECTHOM
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW pPabOThI, pacrpeneisTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M pe3yJbTar padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYNMNOBBIX Gopmax paboThl (0OCYk)aeHUsI, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UIEHAMH KOMAaHIbI, OIICHHBATh
KaueCTBO CBOETO BKJAjJa B OOIIMNA MPOAYKT MO KPUTEPUSIM, CPOPMYITHPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIbTATBI

K koniy 10 kinacca o0yyaronuiicss HayquTcs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMU TMOHSATUSMHU CTEPEOMETPUU TPHU
pelIeHn  3a7a4 U MPOBEACHUN MaTEMaTHYECKUX PACCYKICHHUI;

e IPUMEHATH AKCUOMBI CTEPEOMETPUU M CIIEACTBUS U3 HHUX IPU PELICHUU
F€OMETPUYECKHX 33]1a4;

e KIAacCU(UIMPOBATh B3aUMHOE PACIOJIOKEHHE TMPSAMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSAMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJHO OMNEpUPOBATH TMOHSATUSMHU, CBA3aHHBIMU C YIJIaMH B
IIPOCTPAHCTBE: MEXIY IPSAMBIMH B IPOCTPAHCTBE, MEXKIY NPSIMOA H
IUIOCKOCTBIO;

e CBOOOJHO ONEPUPOBATH OHATUSMH, CBA3aHHBIMU C MHOTOTpaHHUKAMU;



cBOOOJIHO pACMO3HAaBaTh OCHOBHBIE BUABl MHOTOTPAHHHUKOB (IIPU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJIaCCU(PUIIMPOBATh  MHOTOTPAaHHUKH, BbIOMpas  OCHOBaHMA IS
KJIacCU(pUKaLUY;

CBOOOIHO  ONEpUPOBATh  IOHATHSAMH, CBS3aHHBIMH C  CEUCHHEM
MHOTOI'PaHHHUKOB TUIOCKOCTBIO;

BBIIIOJIHATH napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
IPOEKTUPOBAHUE (UTYp Ha IJIOCKOCTh, BBIIOJHATh U300paXkeHUs puryp
HAa IUIOCKOCTH;

CTPOUTH CEYEHUS MHOTIOIPDAHHMKOB PAa3jJW4YHBIMA METOJAMH, BBIIOJHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUTyp:
BUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTIOIpaHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

CBOOOJHO OINEpPUPOBATh MOHATUSAMU: CUMMETPHUSA B IPOCTPAHCTBE, LEHTD,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb W IUIOCKOCTh CHMMETPUU
duryps;

CBOOO/IHO OIEPUPOBaTh MHMOHSTHUSIMH, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBIIIOJIHATH JIEUCTBHS HAJl BEKTOPAMH;

pemiaTh 3aJaud Ha JOKa3aTelbCTBO MAaTEMAaTUYECKUX OTHOIICHHH U
HaXOXKJEHUE T'E€OMETPUYECKUX BEJIMYUH, NPHUMEHSS W3BECTHBIE METOJIbI
IIPU PELIEHUM MAaTeMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI
CJIOKHOCTH;

OPUMEHATh NPOCTEHIINE TMPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKAaTh, MPEOOpPa3OBbIBATH W HUHTEPIPETUPOBATH HMH(POpPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
YEepTeKax U pUCYHKAX;

OPUMEHATh MOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CpPaBHUBATh W
aHAIM3UPOBAaTh PEAbHBIE CUTYallMH, MPUMEHATh U3yYCHHbIEC MOHSTUS B
npolecce IMOMCKAa PEeHIeHHs MaTeMaTH4eckd  chOopMyIMpOBaHHOU
npo0sieMbl, MOJEIMPOBATh pEAlbHbIE CUTyallUd Ha SA3bIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIHN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOKJIECHUEM F'€OMETPUUYECKHUX BEIUYHH;

UMETh TPEJCTaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUM Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.



K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:

CBOOOJHO ONEPUPOBATH MMOHSATUSAMHM, CBSI3aHHBIMU C IWJIMHIPUYECKOM,
KOHHUYECKOH U CHEpUYECKON MOBEPXHOCTSIMHU, OOBSICHATH CIOCOOBI
MOJTYYEHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWJIMHAPOM,
KOHYyCOM, c(pepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSCHATH CIIOCOOBI TIOJIYYECHHUSI TEJl BPAIICHUS;

KJ1acCU(UIIMPOBATh B3aUMHOE PACIIOJIOKEHUE C(hephl U MITIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJN BpallCHUS,
O00BEMBI U TUIOIMIATN MOBEPXHOCTEH MHOTOTPAHHUKOB U TEN BpAaIlCHHUSA,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOO/IHO OIEPUPOBATh MOHATUSMHU, CBA3AHHBIMU C KOMOWHAIUSMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO c(ephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJIO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOJIOOHBIX TEI;

u300paxarb H3ydyaeMble (UIYpbl, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUJIl CBEPXY, COOKY,
CHU3Y, CTPOUTh CEUECHMSI TEJl BpalllCHUS;

U3BJIEKAaTh, WHTEPIPETHPOBATh M MpeoOpa3oBbIBaTh HH(POpPMAIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJIHO ONEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JICKaPTOBOM CUCTEME KOOPIMHAT;
peniaTh reOMETPUYECKHUE 3a7a4ld HA BBIYHUCICHUE YIJIOB MEXKIY MPSMBIMU
U IJIOCKOCTSIMH, BBIYMCIIEHHE PACCTOSHUWA OT TOYKH N0 IJIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Aa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHSTHUSIMHU, CBSI3AHHBIMU C JIBJKEHHUEM B
IIPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB U TEN BpalleHUS MpH
MapajuieIbHOM  MEPEHOCE, LEHTPAJIbHOM CUMMETPHUM, 3€pPKaAIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTbH CEYEHUsI MHOTOTPAHHUKOB M TEJ BPAILICHHS: CEYEHUS LHUJIMHAPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSALIUE YePE3 BEPIINHY), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl TOCTPOEHUS CEUEHUW: METOJ CJIEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;
JIOKa3bIBATh FT€OMETPUYECKHUE YTBEPKIACHHUS;



MPUMEHSATh TeoOMeTpuueckre (aKThl IS PEIICHHsS] CTEPEOMETPUICCKUX
3a/1a4, TPEANOJIAralluX HECKOJIBKO IIaroB pEIICHUS, €CIH YCIOBUS
MPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MAaTEMAaTHYECKHX OTHOIICHUN H
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

MIPUMEHATH MPOTrPAMMHBIE CPEJICTBA U AJEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKHUX 3314,

NPUMEHATh  TOJYYEHHbIE  3HAaHWA HA  MPAKTUKE:  CpPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATH PEAIbHBIE CUTyalluU, IPUMEHSATh U3YUEHHBIE
MOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IOUCKA PEUICHUs
MaTeMaTH4ecku  CHOPMYITUPOBAHHOM  TPOOJIEMBI,  MOJACITUPOBATH
pEAIbHBIE CUTyalluH Ha SI3bIKE TE€OMETPHUH, HCCIEIOBATh MOCTPOECHHBIC
MOJIEJIA C HCIIOJIb30BAHUEM TIE€OMETPUUYECKUX MOHATHUM U TEOPEM,
anmapara anreOpbl, pemaTh NPAKTUYECKHUE 3a/laud, CBS3aHHBIE C
HAXOXJCHUEM I'€OMETPUUYECKUX BEIIUYNH;

UMETh TpeACTaBleHUs] 00 OCHOBHBIX dTamax pPa3BUTHSI FEOMETPUU Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

Haumenosanue
pa3aesioB U TeM
NMPorpamMmbl

BBenenue B
CTEPEOMETPHIO

Bzanmnuoe
pacrnosoxeHue
MPSMBIX B
MPOCTPaHCTBE

KoanuecTBo 4acoB

Bcero

23

KonTposabHubie
padoThI

IpakTuyeckue
padoThI

JIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

[TapannenbHOCTD
IPSIMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE

[lepnenAuKyISIpPHOCTD
IPSIMBIX U IIJIOCKOCTEN
B IIPOCTPAHCTBE

Vel u PaCCTOAHUSA

25

16

MHoOrorpaHHuku

BekTops! B
IIPOCTPAHCTBE

IToBTOpEHME,
00001IeHHE U
CHCTEMAaTHU3alHs
3HAHUM

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

12

102




11 KITACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (undposbie)
pa3aesioB U TeM Kontpoabubie IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpaMMbI padoThI padoTbl
pecypchl
A
1 HaJUTUYECKas 15 1
reoMeTpus
[ToBTOpEHHUE,
5 00001IeHNE 1 15 1
cucTeMaTu3anus
3HAHUU
3 O0BéM 17 1
MHOTOTpaHHUKA
4 Temna BpamieHus 24 1
[Lnomanu
5 HOB?pXHOCTI/I u 9 1
00BEMBI KPYTIIBIX
Tel
6 JIBrkeHus 5 1
IToBTOpEHUE,
600
7 00o001eHne u 17 5
cUCTeMaTH3aIus
3HAHUU
OBIIEE
KOJIMYECTBO YACOB 102 8 0

I10 ITPOIT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

KosnuecTBo yacoB DJIeKTPOHHbIE
Hara uudposbie
u3ydyeHusi oOpa3zoBaTesbHbIE

pecypchl

Ne

) KonTpoabubie IlpakTunueckue
n/n

padoThI padoThI

Tema ypoka Beero

OcHoBHbIE TIpaBUIIa
M300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
napaieIbHbBIX
MPSAMBIX (OTPE3KOB),
CepeaHbI OTpE3Ka

[TonsiTus
CTepEeOMETPHUU: TOUKA,
npsiMasi, IOCKOCTh,
MIPOCTPAHCTBO.
OcHoBHbIE TIpaBUiIa
M300paKeHUs Ha
PHUCYHKE IJIOCKOCTH,
napauienbHbIX
MPSAMBIX (OTPE3KOB),
CepeIHbI OTpE3Ka
[TousTus:
nepeceKaromuecs
TIJIOCKOCTH,
nepeceKaromuecs
mpsiMasi M IMJI0CKOCTh;
MOJIYTIPOCTPAHCTBO

[TonsTus:
IIEpPECEKAIOIINECS
IJIOCKOCTH,
IIEPECEKAIOIINECS
npsiMasi ¥ MJI0CKOCTh;
MOJIYTIPOCTPAHCTBO
MHoOrorpaHHukKkH,
n3o00pakeHue
MPOCTEUIIINX
IIPOCTPAHCTBEHHBIX 1
uryp,
HECYILIECTBYIOIINX
00BEKTOB
MHoOrorpaHHukKkH,
n300pakeHNe
MPOCTEUIIINX
IIPOCTPAHCTBEHHBIX




(uryp,
HECYIIECTBYIOIINX
00BEKTOB

AKCHOMBI
CTEpEOMETPUU U
MIePBBIC CICICTBUS U3
HUX

10

AXCHOMBI
CTEPEOMETPHUU U
TIEPBBIC CIICICTBUS U3
HHUX

AKCHOMBI
CTEpEOMETPUU U
TIEPBBIC CIICIICTBUS U3
HuX. CriocoObl
3a/IaHMs IPSIMBIX U
IUIOCKOCTEH B
MPOCTPAHCTBE.
O0o03HaueHus
MPSAMBIX U
IUIOCKOCTEH
N3o6pakenue
CEYEHU MUpamMu/Ibl,
Ky0a ¥ pU3MBl,
KOTOpBIE IPOXOJISAT
yepes ux péopa.
N300pakenue
nepeceucHus
MTOJTY9IEHHBIX
IUIOCKOCTEH.
PackpammBanue
MTOCTPOCHHBIX
CEYECHUH pa3HbIMU
LIBETaMHU

11

N300pakenue
CEYECHUI UPaMUIBL,
Ky0a U pU3MBI,
KOTOpBIE MTPOXOJIAT
yepe3 ux péopa.
N3o06paxenue
IepeceyeHus
MIOJIyYE€HHBIX
IIJIOCKOCTEMN.
PackpamnBanue
MTOCTPOEHHBIX




CEYEHU pa3HbIMU
1[BETaMU

12

N3o6paxkenune
CEUYEHU MUpamMu/Ibl,
Ky0a 1 IpU3MBI,
KOTOPBbIE TPOXOAST
yepe3 ux péopa.
N3obpakenune
[IEPECEUCHUS
MOJIyYEHHBIX
IIJIOCKOCTEM.
PackpamBanue
IIOCTPOEHHBIX
CEYECHUH pPa3HbIMHU
LIBETAMU

13

14

15

16

N3obpaxkenue
CEYECHUI UpamMuabl,
Ky0a U IPU3MBI,
KOTOPbIE TPOXOAST
yepe3 ux péopa.
N3o6paxkenune
repeceyeHust
MOJTYYEHHBIX
IJIOCKOCTEM.
PackpamnBanue
MOCTPOEHHBIX
CEYECHUI pa3HbIMU
[BETaMH

Meton cinenoB Ui
MOCTPOEHUS CEUCHUH
Meton cnenoB Ui
IOCTPOEHHUSI CEUECHUH.
CaoiicTBa
[EPECCYCHUN MPSIMBIX
U IUIOCKOCTEMN

Meton cinenoB Ui
MOCTPOEHUS CEUCHUH.
CaoiicTBa
MIEPECEUECHU I MPSIMBIX
U IUIOCKOCTEHN

17

[TocTtpoenue ceuenunit
B IUpamue, Kyoe mo
TpEM TOUYKaM Ha
pe€bpax. Coznanue
BBIHOCHBIX 4epTEkKEH




Y 3aIKCh [IaroB
MOCTPOCHHS

18

[ToctpoeHue ceuenuit
B IUpamue, Kyoe mo
TpEM TOUYKaM Ha
pe€bpax. Coznanue
BBIHOCHBIX YepTexKei
U 3aIlUCh 111aroB
MOCTPOCHUS

19

[Toctpoenue ceueHuit
B IUpamue, Kyoe mo
TpEM TOUYKaM Ha
pé€bpax. Coznanue
BBIHOCHBIX YEPTEKEN
U 3aIlUCh I11aroB
MOCTPOCHUS

20

[TocTpoenue ceuenunii
B IUpaMujie, Kyoe 1o
TpEM TOYKaM Ha
pe€opax. Coznanue
BBIHOCHBIX YEPTEKEN
Y 3aIMCh 1IaroB
MMOCTPOEHUS

21

22

23

IToBTOpeHUE
TUTAHUMETPHH:
Teopema o
MPOTMOPIIMOHAIBHBIX
otpeskax. [lomobue
TPEYroJIbHUKOB
IToBTOpeHune
IUTAaHUMETPHH:
Teopema MeHnenas.
Pacuets! B ceueHunsix
Ha BBIHOCHBIX
yeprexax. Mcropus
pa3BUTHUS
TUTAHUMETPUH U
CTepEeOMETpUH
KonTponbnas pabora
" AKCHOMBI
CTEpEOMETPHH.
Ceuenus"

24

B3aumnoe
pacIoiokKeHNe
HpSIMI:IX B




MIPOCTPAHCTBE.
CxkpemuBaromuecs
npsmsle. [Ipusnaku
CKPEILMBAIOIINXCS
MPSIMBIX.
[TapannensHble
MpsIMBbIE B
MIPOCTPAHCTBE

25

26

27

28

Teopema o
CYILLIECTBOBAHUH U
€IMHCTBEHHOCTH
IpsAMOM
rapasieabHON
JAHHOM NPSIMOH,
MPOXOAsIIEH uepe3
TOYKY INPOCTPAHCTBA
U He JIeXKale Ha
JTAHHOU MPSMOH.
Jlemma o
repeceyeHun
napajuIeIbHbIX
MPSIMBIX TIOCKOCTHIO
[TapamiensHOCTB TpEX
npsAMbIX. Teopema o
TPEX MapaIeIbHbIX
npsAMbIX. Teopema o
CKPEILNBAIOIINXCS
MIPSIMBIX
[TapannensHOE
IIPOEKTUPOBAHHUE.
OcHOBHBIE CBOICTBA
apajyIeIbHOTO
IIPOEKTUPOBAHMSI.
N300pakeHne pa3HbIX
¢buryp B
napasieabHON
MPOEKIINU
[enTpanbHas
MpOEKIUs. YTOJ C
COHAIIpaBJICHHBIMU
CTOpPOHaMU. YTOJI
MEXy IPSIMbIMU

29

3amayn Ha
JI0KAa3aTeIbCTBO U
HCCIIEIOBAaHUE,




30

CBSA3aHHBIE C
pacnoyIoKEHUEM
MPSIMBIX B
IIPOCTPAHCTBE
[TousTus:
[1apajuIeIbHOCTh
MPSIMOM U IJIOCKOCTH
B IIPOCTPAHCTBE.
[Tpusnak
MapajuieJIbHOCTH
IIPSIMOM U TUIOCKOCTH.
CaoiicTBa
MapaJuIeIbHOCTH
MIPSIMOM U TNIOCKOCTH

31

I'eomeTpuueckue
3aJ1a4d Ha
BBIYHCIICHHE U
JIOKa3aTeIIbCTBO,
CBsI3aHHBIE C
MapaAIJIETbHOCTBIO
Hp?[MI:IX nu
MJIOCKOCTEH B
MPOCTPAHCTBE

32

33

34

[TocTtpoenue ceuenus,
MPOXOASAIIETO Yepes
JAHHYIO IPSMYIO Ha
yepTexe u
napajieIbHOTO
JIPYTOU MPSMOM.
Pacuér oTHOIICHUI
[TapannensHas
MPOEKINA,
MIPUMEHEHHUE IS
IOCTPOEHUS CEUEHU I
Ky0Oa u
napajuiesienunesaa.
CaoiicTBa
napajuiefienuneaa u
MIPU3MBI
[TapannensHble
mockocTH. [IpusHaku
MapajieIbHOCTH JABYX
IJIOCKOCTEMN

35

Teopema o
napajyuiebHOCTH U




€IMHCTBEHHOCTH
IUIOCKOCTH,
MPOXOIAIIEH uepe3
TOYKY, HE
MPUHAJICIKALLYIO
JTAaHHOM IIJIOCKOCTH B
CJIIEICTBUS U3 HEE

36

CBoiicTBa
napajuieIbHbIX
IUIOCKOCTEH: O
napajuieIbHOCTH
MPSIMBIX TEpeCceYCHUs
MIpU NIEPECEUCHUN
JIBYX IMapajuIeIbHBIX
IJTIOCKOCTEH TpeThel

37

38

CsoiicTBa
napasieabHbIX
IUIOCKOCTEH: 00
OTpe3Kax
MapajieabHbIX
MIPSIMBIX,
3aKJIIOYEHHBIX MEXKIY
rapajieaIbHbIMU
ILTIOCKOCTSIMH; O
[IEpECCYCHUH IPIMOU
C ABYMsI
napajieIbHbIMU
IUIOCKOCTSIMH
[ToBTOpEeHue: Teopema
[Tudaropa na
IUIOCKOCTH

39

40

41

IToBTOpEHME:
TPUTOHOMETPHS
IIPSIMOYTOJIBHOTO
TPEYroJbHUKA
CaoiicTBa Ky0a u
MPSIMOYTOJIBHOTO
napajuienenuneaa
Brruncnenune mmH
OTPE3KOB B KyOe U
MIPSIMOYTOJIBHOM
napajuleJenumneie

42

[lepnieH UKYIAPHOCTD
MIPSIMOM U TUIOCKOCTH.
[Ipu3nax




MEPIEeHIUKYIIPHOCTH
MPSAMON U TIIOCKOCTH

43

[lepneHUKyISIPHOCTD
IIPSIMOM U TUIOCKOCTH.
IIpusnax
NIEPIEHIUKYISIPHOCTH
IIPSIMOU U TUIOCKOCTH

44

Teopema o
CYLIECTBOBAHHUHU U
€IMHCTBEHHOCTH
IIPSIMOH, IIPOXOIAIIEN
4yepes3 TOUKY
IIPOCTPAHCTBA U
MIEPIEHIUKYISIPHON K
IJIOCKOCTH

45

46

IInockoctu u
NepIEHUKYISIPHbIE
UM MpsIMbIE B
MHOTOIpaHHUKaX
IInockoctn u
MEPIECHANKYIISIPHBIE
UM TIpSIMBIE B
MHOTOIpaHHUKaX

47

48

[lepnenaukynsp u
HAaKJIOHHAs.
[Toctpoenue
MIEPIIEHIUKYJIApa U3
TOYKHU Ha MPSMYIO
[lepnenpukymnsap u
HaKJIOHHAS.
[Toctpoenue
NIEPIIEHIUKYJIApa U3
TOYKHU Ha MPSMYIO

49

50

51

Teopema o Tpéx
NepIeHIUKYIIsIpax
(npsiMast u oOpaTHas)
Teopema o Tpéx
MEPIIeHIUKYIIIpax
(npsiMast u oOpaTHas)
Yron mexny
CKPELIMBAIOIIUMHUCS
MPSIMBIMH

52

Ilonck
MIEPIICHAUKYIISIPHBIX
MPSAMBIX C TOMOIIBIO




MePIEHIUKYISIPHBIX
IJIOCKOCTEHN

53

54

55

OpTtoronaiibHoe
MIPOCKTUPOBAHUE
[ToctpoeHue ceuenuit
Ky0a, Ipu3MBbl,
MPaBUJIbHON
MIUPaMHUJIBI C
MTOMOLIBIO
OpTOrOHAJILHOU
MPOEKLIUU
[ToctpoeHue ceuenuit
Ky0a, Ipu3MBbl,
IIPaBUIILHON
MIUPaMHUJIBI C
MTOMOIIBIO
OpTOrOHAJILHOU
MPOEKIINU

56

Cummertpus B
IIPOCTPAHCTBE
OTHOCHTEJIBHO
IIJIOCKOCTH.
[Inockoctn
CUMMETpUH B
MHOT'OTPaHHUKAX

57

58

59

IIpusnax
MEePIEHIUKYIISPHOCTU
MIPSIMOM U TUIOCKOCTH
KakK CJIEe/ICTBUE
CUMMETPUU
[IpaBunpHbIE
MHOT'OTPaHHUKH.
Pacuér paccrosiHuii
OT TOYKH 110
IIJIOCKOCTH
[IpaBunpHbIE
MHOT'OTPaHHUKH.
Pacuér paccrosinuii
OT TOYKH J0
IIJIOCKOCTH

60

CriocoObl OMyCTUTH
NEePICHUKYIISPHL:
CHMMETPHS, CIIBUT
TOYKH T10
napasieabHON




NpAMOit

61

62

63

Casur 1o
HenapaJuIeIbHOU
IIPSIMOM, U3MEHEHHE
paccTossHui
KonrponsHas pabora
"B3aumnoe
pacroyioxeHue
MPSAMBIX U
IIJIOCKOCTEN B
npocrpaHcrae”
IToBTOpEHME: yroma
MEXy NMPSMbIMU Ha
IJIOCKOCTH,
TPUTOHOMETPHUS B
MIPOU3BOJIBLHOM
TPEYroJbHUKE,
TeopemMa KOCUHYCOB

64

[ToBTOpEHue: yron
MEKITY
CKPEIIMBAIOIIMMUCS
MPSMBIMH B
MPOCTPAHCTBE

65

66

I'eomeTpuueckue
METO/IbI BEIYUCICHUS
yriaa MeXIy
MPSIMBIMH B
MHOTOTPaHHUKAX
JIByrpaHHBIN yTOJI.
CBOJCTBO JIMHEHNHBIX
VTJIOB JIBYTPAHHOTO

yria

67

68

[lepnenukynspHbie
mockocTH. CBOMCTBA
B3aUMHO
MePIEHIUKYISIPHBIX
IJTIOCKOCTEM

[Ipu3nak
MePIEHIUKYISIPHOCTH
IJTIOCKOCTEi; Teopema
0 NpsAMOU
nepecevyeHus AByxX
IJIOCKOCTEMN
MepHEHIUKYISIPHBIX
TPEThEN MIOCKOCTH




69

[IpsimoyronbHBIN
napajuiesienumnesn;
KyO; U3MEpEHUs,
CBOMCTBA
IIPSIMOYTOJIBHOT'O
napajuiesienuneaa

70

71

Teopema o nuaroHaiu
MPSAMOYTOJIbHOTO
napajiesienuiena u
ClIeACTBUE U3 Hee
CrepeomeTrpuueckue
U TIPUKJIQHBIC
3aJ1a4, CBSI3aHHBIC CO
B3aUMHBIM
pacnoiokKeHueM
MPSAMBIX U IJIOCKOCTH

72

IToBTOpEHUE:
CKpELIMBaIOIINEC
MpsIMBIE,
IapajuiebHbIC
IJTIOCKOCTH B
CTaHJIapTHBIX
MHOTOIpaHHUKaX

73

[Tapa mapannenpHbIX
MJIOCKOCTEM Ha
CKPEILLIMBAOIINXCS
MPSMBIX, PACCTOSIHUE
MEKITY
CKPEIIMBAIOIIMMHUCS
MPSAMBIMH B MPOCTHIX
CUTYalHsIX

74

75

PaccrosiHue OT TOUKH
110 IUIOCKOCTH,
paccTosiHUE OT
IIPSIMOM 10 MIIOCKOCTH
Beruncnenue
PAcCTOSTHUM MEXIY
CKpELIMBAOIINMUCS
MPSMBIMH C TIOMOIIBIO
MEPIEHUKYISIPHON
IIJIOCKOCTH

76

TpéxrpanHslii yrou,
HEPAaBEHCTBA IS

TPEXTPAHHBIX YIJIOB.
Teopema I[udaropa,




7

TEOPEMbI KOCUHYCOB
Y CUHYCOB JIJIst
TPEXTPAHHOTO yria
DNeMEeHThI
chepuueckoit
T€OMETPHUU:
reojie3n4eckKue JTNHUU
Ha 3emuie

78

79

KonTponbnas pabora
"VYrael u pacctostHus"
Cucremaruzanus
3HAHUU
"MHOrorpaHHuK u
€ro AJIEMEHTHI"

80

ITupamuga. Buast
MUpaMUI.
IIpaBuibHas
nupamMuaa

81

82

IIpusma. [Ipsmas u
HAaKJIOHHAs [IPU3MBI.
[IpaBunbHas npusma
[Ipssmoint
napajuieJenuIe,
MIPSAMOYTOJIbHBIN
napaiesnenunes, Kyo

83

84

Beinykiisie
MHOT'OTPaHHUKH.
Teopema Ditnepa
Beimykiieie
MHOTOTPaHHUKH.
Teopema Ditnepa.
IIpaBunbHbBIE U
IOJIyTIPAaBUJIbHBIE
MHOTOTpaHHUKHU

85

86

KonrtponbHas pabora
"MHororpaHHukn"
[TonsiTue BexTOpa Ha
IJIOCKOCTH U B
MIPOCTPAHCTBE

87

CymMma BEKTOpOB

88

PazHocTh BCKTOPOB

89

IIpaBuno
napajuiejenunesa

90

YMHOXEHHE BCKTOpPa
Ha 49ucCJio




Paznoxenue Bektopa
o 6a3ucy Tpex

91 BEKTOPOB, HE 1
JISXKaIMX B OJTHOM
TTIOCKOCTH

92 CkansipHoe 1
MIPOM3BEICHUE
Brruncnenue yria

93 MEXy BEKTOpaMH B 1
MIPOCTPAHCTBE

94 [Ipocreiimue 3agaun 1
C BEKTOpaMu

95 [Ipocreiimume 3agaun 1
C BEKTOpaMu

96 [Ipocreiimue 3amaun 1
C BEKTOpaMu

97 [Ipocreiimue 3amaun 1
C BEKTOpaMu
O06006111eH1E U

98 CUCTEMaTH3aIUs 1
3HaHUH
O06o01eHue u

99 CUCTEMaTH3aIUs 1
3HaHUH

100 Hrorosas 1
KOHTpOJbHas paboTa

101 Hrorosas 1
KOHTpOJIbHas paboTa
O6o06menue u

102 cucreMmaTm3zanus 1
3HaHUH

OBIIEE KOJIMYECTBO
YACOBIIO 102

I[TPOTPAMME




11 KITACC

Ne
n/n

Tema ypoxka

[ToBTOpEHME TEMBI
"Koopaunatsl
BEKTOpa Ha
IIJIOCKOCTH U B
npoctpaHcTae"
[ToBTOpEHME TEMBI
"CkansipHoe
MIPOU3BEJICHUE
BEKTOPOB"

KoaunuyecTBO 4acoB

Bcero

Konrpoabnbie IIpakruyeckue
padoThI

padoThI

Jara
H3Yy4YeHH S

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

IToBTOpEHUE TEMBI
"Bpiuncnenue yria
MEXly BEKTOpaMU B
npoctpaHctae"
[ToBTOpEHME TEMBI
"VpaBHeHue
IIPSIMOH,
MIPOXOASIIEH uepes
1B TOYKN"

YpaBHeHue
IJIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
IJTOCKOCTH B
OTpe3Kax
YpaBHeHue
IJTIOCKOCTH,
HOpMaJlb,
ypaBHEHUE
IIOCKOCTH B
OTpe3Kax
Bexropnoe
MPOU3BEICHUE
JIuneitnbie
HEpPaBEHCTBA,
JINHENHOE
MporpaMMHUpPOBaHUE

JInneiinbie
HEpPABEHCTBA,
JIMHENHOE




pOrpaMMHUPOBaHUE

10

AHanmuTrndeckKne
METO/IbI pacuéra
yriia MexIy
HpSIMBIMI/I B
MHOI‘OFpaHHI/IKaX

11

12

AHanmuTndeckne
METOBI pacyéra
yriia MexXay
IUIOCKOCTSIMH B
MHOTOI'paHHUKaX
Dopmyiia
paccTosHus OT
TOYKH JI0 INIOCKOCTH
B KOOpJIMHATaX

13

14

Haxoxxnenue
paccTosHUM OT
TOYKHU J0 INIOCKOCTH
B KyOe

Haxoxnenue
paccTosIHUM OT
TOYKH J0 IUIOCKOCTH
B IIPAaBUJIBHOM
nupamMujie

15

16

KoHnTponbHas
pabota
"AHanmUTUYECKas
reomeTpus"
Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapTHbHIE
MHOTOTPaHHUKHU

17

18

Ceuenus
MHOTOTPaHHUKOB:
METO/I CIICJI0B
Ceuenus
MHOTOTPaHHUKOB:
CTaHJIapPTHHIE
IJIOCKOCTH,
nepeceycHus
MPSMBIX U
MIOCKOCTEH

19

[TapamtensHbie
IIpsIMBIE U
IJIOCKOCTH:




nmapaJljICJIbHBIC
CCUCHU

20

[TapamensHbie
MpsIMbIE U
IUIOCKOCTH: Pacy€T
OTHOLIEHUI

21

22

23

[TapannensHble
IIpsIMbIE U
IIJIOCKOCTH: YIJIBI
MEXIY
CKPEILMBAIOIIUMUCS
IPSIMBIMU
IlepnenqukynsapHsie
psiMble U
IIJIOCKOCTH:
CTaHJIapTHBIE MapBI
NIEPIEHIUKYIISPHBIX
IIJIOCKOCTEHN U
IIPSIMBIX,
CUMMETpUU
MHOTOT'PaHHUKOB
[lepnenukynsapHsie
psiMble U
IIJIOCKOCTH: TE€OpEMa
0 Tpex
NIEPIEHIUKYJIApax

24

IlepneniukynsipHble
npsiMble U
IUIOCKOCTH:
BBIUHCIICHUS JUTUH B
MHOTOTpaHHUKaX

25

26

IToBTOpEHME:
IUIOIIAAN
MHOT'OYT'OJIbHUKOB,
bopmybl 175
IUIOIIAJICH,
COOOpaKeHHS
noaoous
[ToBTOpEHwMeE:
IO
MHOT'OYT'OJIbHUKOB,
bopmybl 175
TUIOIAJCH,
COOOpaxeHus
noaoous




27

[ToBTOpEHMeE:
TUTOTIIAIH
MHOTOYTOJIbHUKOB,
hopMyIIBI 15t
ILIOIAICH,
COOOpaxeHUs
noxoous

28

IImomanu ceuennii
MHOT'OTPaHHUKOB:
IUIOILa a1
IIOBEPXHOCTEH,
paspe3aHus Ha
Y4acTH,
COOOpaxeHUs
noxoous

29

IImomanu ceuennii
MHOTOTPaHHUKOB:
IO
MMOBEPXHOCTE,
paspe3aHus Ha
4acTH,
COOOpaxeHUs
noaoous

30

31

KoHnTponbHas
pabota
"[ToBTOpenue:
MHOTOT'PaHHUKH,
ceueHus
MHOTOTPaHHHUKOB"
O6béM Tenna. O0beM
MPSIMOYTOJIBHOTO
napaesnenumnena

32

33

3amaun 00
yIBOEHUU KyOa, 0
KBaJpaType Kyoa; o
TPUCEKIIMHU yTia
CrepeomeTrpuueckue
3aJ1auu, CBSI3aHHBIC
¢ 00bEMOM
PSIMOYTOJIBHOTO
napaJuiesenunena

34

[Ipuxnagaeie
3aJa4uM, CBSI3aHHbIC
C BBIUMCIICHHEM
00BEMa




MPSIMOYTOJIBHOTO
napajuiesienuneaa

35

36

O0BEM mpsiMOit
TIPU3MBI
CrepeomeTrpuueckue
3a]auu, CBSI3aHHbIC
C BBIYHCIICHUEM
00BEMOB TIPSMOit
HPU3MBI

37

38

39

[Tpuxnagaeie
3aJ1a4u, CBSI3aHHEIC
¢ 00bEMOM IpSIMOM
MIPU3MBI
Brrunciaenue
00BEMOB TEJI ¢
ITOMOIIILIO
OIPEIEIEHHOTO
unterpana. Oobém
HaKJIOHHOH TPHU3MBbI
Brrunciaenue
00BEMOB TEJI C
IIOMOIIILIO
OITPENIEIIEHHOTO
unTerpana. Oobém
MTAPAMHU/IBI

40

41

42

43

dopmyna oobEMa
MUPaMHU/IBIL.
OTtHoteHHe
00BEMOB NUpaMus ¢
00IIUM yTIIOM
®dopmyna 00bEMa
MUPaMHU/IBIL.
OTtHo1eHNE
00BEMOB MUPAMUJ C
O0IIKM YTIIOM
CrepeomeTrpuueckue
3aJ1a4M, CBSI3aHHbBIC
¢ o0béMamMu
HaKJIOHHOM MPHU3MBbI
CrepeomeTrpuueckue
3a/1a4d, CBS3aHHbBIE
¢ o0béMamMu

MU PAMH/TBI

44

[Ipuxnagaeie
3aJa49M 110 TeME




45

"O0BEMBI TENT",
CBSI3aHHBIE C
00BEMOM
HAaKJIOHHOH IPU3MBbI
IIpukianueie
3a7a4M 10 TEME
"O0BEMBI TENT",
CBSI3aHHBIC C
00BEMOM TTUPAMUIBI

46

[Ipumenenue
00BEMOB.
Brrunciaenue
paccTosiHus 10
IUIOCKOCTH

47

KonTposnbhas
pabota "O6béM
MHOTOIpaHHUKa"

48

49

50

Hunuuapuueckas
MIOBEPXHOCTb,
oOpa3yromue
HWIAHAPUYECKON
MMOBEPXHOCTHU
Munmuuap. Hpamon
KPYTrOBOW LUJIUHIP.
[Tmomans
MMOBEPXHOCTHU
HUAJTUHIpPA
Konunueckas
MTOBEPXHOCTb,
oOpasyromue
KOHUYECKOU
MMOBEPXHOCTH.
Konyc

51

52

Ceuenue koHyca
IUIOCKOCTBIO,
MapajuIeIbHON
TUTOCKOCTH
OCHOBAHUS

VY ceu€HHBIN KOHYC.
N3o06paxenue
KOHYCOB U
yCEeYEHHBIX KOHYCOB

53

ITnowane OOKOBOMI
MMOBEPXHOCTU U
OJTHOU




MTOBEPXHOCTHU
KOHYca

54

[Tinomanas 60KoBOM
MOBEPXHOCTU U
MOJTHOMN
MMOBEPXHOCTHU
KOHYca

55

CrepeomeTpuyeckue
3a/1a4u Ha
JI0Ka3aTesIbCTBO U
BBIYHUCIICHHE,
MMOCTPOCHUEM
CEYEHU LIWIMHAPA,
KOHYCa

56

57

CrepeomeTpuyeckue
3aJ1a4d Ha
JIOKa3aTeJIbCTBO U
BBIYHCIICHHE,
MOCTPOEHUEM
CEYEHUW LIWINHAPA,
KOHYCa
[Tpuxnagueie
3aJ1a9M, CBSI3aHHbBIC
C UMJIMHIPOM

58

59

60

61

[Ipuxnagueie
3a/1auu, CBA3aHHbIE
C HUWINHAPOM
Cdepa u map
[Tepeceuenne
cdepsl U mapa ¢
IJIOCKOCTBIO.
Kacanue mapa n
cdepbl IOCKOCTHIO.
Bun u nzobpaxenue
mapa

[Tepeceuenne
cdepsl 1 mapa ¢
IJI0CKOCTBIO.
Kacanue mapa n
chepsl IITOCKOCTHIO.
Bun u n3obpaxenue
mapa

62

VYpaBHeHue chepsbl.
[Tnomans cheps! u
e€ vacten




63

CummeTtpust cepsl
U 1mapa

64

65

66

CrepeomeTrpuueckue
3aJauu Ha
JI0Ka3aTenbCTBO U
BBIYHCIICHUE,
CBSI3aHHBIE CO
cdhepoii u mapom,
MIOCTPOCHHUEM UX
CEUYCHMI
IUIOCKOCTBIO
CrepeomeTrpuueckue
3aJauu Ha
JI0Ka3aTeNbCTBO U
BBIUHCIICHHE,
CBSI3aHHBIE CO
cdhepoii u mapom,
MIOCTPOCHHUEM UX
CEUYEeHMI
IUIOCKOCTBIO
[TpuxnagHeie
3aJauu, CBSI3aHHbIC
co cthepoii u mapom

67

68

IToBTOpEHME:
OKpPYXHOCTb Ha
IIOCKOCTH,
BBLIYHMCJICHUS B
OKPY>KHOCTH,
CTaHJIapPTHHIE
mojo0us
Pazmunblie
KOMOMHAIINH TEJ
BpallleHUs U
MHOTOTPaHHUKOB

69

70

3agauu 1mo TeMe
"Tenau
MMOBEPXHOCTH
BpaiieHus"
3agauu 1o TeMe
"Tenau
MMOBEPXHOCTHU
BpaieHus"

71

KonTponsHas
pabora "Tena u
MTOBEPXHOCTHU




BpameHus"

72

73

74

O0BEM uIMHpA.
Teopema 06 00BEMeE
MPSIMOTO LUJIHH]IPA
Brruncienue
00BEMOB TEJI C
ITOMOIILIO
OIPEIEIIEHHOTO
unaterpaia. O0bEM
KOHYyca

IInomanu 6oxoBoi
M TIOJTHOM
MMOBEPXHOCTHU
KOHYca

75

76

CrepeomeTrpuueckue
3a/1auu, CBA3aHHbIC
C BBIUUCIICHUEM
00BEMOB LIMITUH/IPA,
KOHYycCa
[Ipukianueie
3aJ1a4u 110 TEME
"O0BEMBI U
IJI0LIAIN
MoBepxXHocTen Ten"

77

78

O0BéM mapa u
IIIapPOBOTO CEKTOpa.
Teopema 06 006bEMeE
wapa. [Tnomans
cdepsl.
CrepeomeTrpuueckue
3aJ1auu, CBSI3aHHbIE
C BBIYHCIIEHUEM
00BEMOB 11apa,
IIapPOBOTO CErMEHTa
U IIaPOBOTO CEKTOPa
[Tpuxnagaeie
3aJauu 110 TeMe
"O0BEMBI TENT",
CBSI3aHHBIE C
00BEMOM 111apa u
TIOMIAIbIO Cephl.
CootHomeHus
MEX1y TUIOIAIIMU
IOBEPXHOCTEN U
o0béMaMu




MOIOOHBIX TE

79

80

ITomoOusblie Tena B
MIPOCTPAHCTBE.
N3menenne o0bEMa
IpU OJO0UH.
CrepeomeTrpuueckue
3aJlauM, CBSA3aHHbIC
C BBIYUCIIEHUEM
00BEMOB TeN U
Iomanaei
MMOBEPXHOCTEN
KontposbHas
pabota "Ilnomanu
MMOBEPXHOCTH U
00BEMBI KPYTIIBIX

TCI

81

JIBH)KEHMS
MIPOCTPAHCTBA.
OTtoOpakeHusl.
JBro>xkeHus u
paBeHcTBO (uryp.
OOmme croiicTBa
NBIDKCHUHU

82

Bunwl nBukenuit:
rapajuieIbHbII
IIEPEHOC,
LIEHTpaJIbHas
CUMMETpHUS,
3epKaJIbHast
CUMMETpHUS,
IIOBOPOT BOKPYT
psAMON

83

84

85

[Ipeobpa3zoBanus
nonoOus. [Ipsmast u
cdepa Ditnepa
I'eomeTpuueckue
3aJlauM Ha
MIpUMEHEHHE
TIBYDKCHUS
KoHntponbHas
pabota "BekTopsl B
npocTpaHcTae”

86

Ob6o0maromiee
nosropenue 11

HOHATHH U METOIOB




Kypca reoMeTpuu
10-11 knaccos,
cucTeMaTu3aus
3HAHUM:
"[TapamiensHOCTD
MPSMBIX U
IJIOCKOCTEH B
npoctpaHcTae"

87

Ob6o61maromee
noBtopenue 11
MOHATUH U METOJ0B
Kypca reoMeTpuu
10-11 xnaccos,
cUCTEeMaTH3aIus
3HaHuii: "BekTophl B
npoctpaHctae"

88

Oo6o61aromiee
noBtopenue 11
MOHATHI U METOJIOB
Kypca reoMeTpuu
10-11 xmaccos,
CUCTEMAaTU3aLUs
3HaHui: "BekTopsl B
pocTpaHcTae”

89

Ob6o0maromiee
nosropenue 11
MOHATHI U METOJIOB
Kypca reoMeTpuu
10-11 xmaccos,
cUCTEeMaTH3aIus
3HaHuit: "O0beM
MHOIOrpaHHHUKa"

90

Ob6o0maromiee
noBropenue 11
MOHATHI U METOJIOB
Kypca TeoMeTpuu
10-11 kmaccos,
CUCTEMaTH3aIus
3HaHui: "O0beM
MHOT'OrpaHHHUKa"

91

Ob6oOmaromee
nosropenue 11
MOHSATHUH U METOJIOB
Kypca TeOMeTpUH
10-11 kmnaccos,




92

CHUCTeMaTH3aIus
sgagui: "Tnomann
MMOBEPXHOCTU U
00BEMBI KPYTIIBIX
Ten"
Oo6o06mmatomee
noBtopenue 11
IIOHSATHH U METOJ0B
Kypca T€OMeTpuu
10-11 knaccos,
CUCTEMaTH3aIUs
3Hanuii: "[lnomanu
MMOBEPXHOCTH U
00BEMBI KPYTIIBIX

TCI

93

Hrorosas
KOHTPOJIbHAs
pabora

94

95

Htorosas
KOHTPOJIbHAs
pabora
[ToBTOpEHUE,
0000111eHHE U
CHCTEMAaTHU3alHs
3HAHUH

96

Hcropus pazsutus
CTEPEOMETPUHN KaK
HAyKH U €€ poJib B
pa3BUTHHA
COBPEMEHHBIX
WH)KCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

97

Ucropus pazsutus
CTEPEOMETPUHU KaK
HAyKH U €€ poJib B
pa3BUTHH
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHH

98

Hcropus pasButus
CTEPEOMETPUU KAK
HayKHU U €€ pojb B

pa3BUTUH




99

100

101

102

COBPEMEHHBIX
WHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI
Hcropus pasButus
CTEPEOMETPUH KaAK
HAyKd " €€ pOoJIb B
pa3BUTHU
COBPEMEHHBIX
UHXCHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTUI
Hcropus pasButus
CTEPEOMETPUH KAK
HAYKH U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
UHXCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI
Hcropus pasButus
CTEPEOMETPUH KAK
HayKH U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI
Hcropus passutus
CTEPEOMETPUH KAK
HayKH U €€ poJib B
pa3BUTUU
COBPEMEHHBIX
WH)XEHEPHBIX U
KOMITBIOTEPHBIX
TEXHOJIOTHI

OBIIEE KOJIMYECTBO
YACOB 10
I[TPOT'PAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJId YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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