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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBisETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpyeMOe PU U3yYEHUH 00YHaIOIIUMUCS
IOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OIPOBEPraTb T'MIIOTE3bl HENOCPEICTBEHHO HWCIOJIB3YIOTCS IpU
pELICHNH 33a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MpU U3y4eHUN
reOMETpUH, KaK COCTaBJsAIoUIed mnpeaMeTHol obmactu «Marematuka u
nHpopMaTrKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMAaTHKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3H T€OMETPUH C OKPYKAIOIIMM MHPOM;

(dopMupOBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dbopMupoBaHHEe  YMEHHUS ~ BIAJETh  OCHOBHBIMM  TIOHATUSMU O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HAaBaTh HA YEPTEkKaX, MOAEISIX U B peaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJECHNUHN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTe€IbCTB M aJrOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSTh, POBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHHEM,
(GopMupOBaHHE MPEACTAaBICHUS O HEOOXOOUMOCTH  JOKAa3aTeNbCTB  IpHU



00OCHOBAaHHUY MaTEeMaTHUYECKUX YTBEPXKJIEHUN U POJIM aKCUOMATUKU B TTPOBEICHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHHUS, UHTEpECa K U3YUEHUIO TE€OMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBbIX  MPEIMETOB, TMPOSIBIICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEH,
MOJICJIMPOBAaHUS PEAIbHBIX CHUTYyallMil, HCCIIEJOBaHUS IOCTPOECHHBIX MOJEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 xmaccax sBisitoTCs:  «[IpsiMble W TMJIOCKOCTM B MPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kiaccax, OTHOCHUTCS KO BCEM COJIEp’KaTelbHBIM JMHHUSAM yuyeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKUMX YMEHHUH  pacmpeienseTcss He TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeNeEHHBIM IO ToJaM OOYYEHHs, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U TIOCTYNATENBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00yUYalOIUXCsl, paclIUpsis U yriayOosss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro npenmera «MarteMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuiel mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 podecCuoHaTbHBIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Hemenio), B 11 xmacce — 102
yaca (3 yaca B HEJIEIH0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, MaPaJUIEIbHOCTD TPEX MPSIMBIX, NAPAJUIEIBHOCTD IIPSIMOMN
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MapAJUICIbHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLHsI (GUTYpBI Ha MIIOCKOCTh. [lepneHaAuKyIsspHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yrila. TpEXrpaHHbIA U MHOTOI'PAHHbIE YIJIbIL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, psiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJIHAS MTOBEPXHOCTh MPU3MBI.
[Tapaiutenenue 1, TpsSAMOYTOJbHBIN MTapaJIEICIUIE U €r0 cBolicTBa. KpaTuanimme
NyTH Ha IMOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema [ludaropa. [lupamuaa: N-yronbpHas nupaMuja, MpaBUibHAs U yCeUEHHas
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBHON MHPAMUIBI.
[IpaBriibHBIE MHOTOTDAHHMKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBWJIbHASA TPEYTOJbHAS TMPaMU/Ia U IPaBUIIbHBIN TETpasap, Kyo. [IpencraBnenue
O NMPABUJIbHBIX MHOTOTPAHHUKAX: OKTadAp, JOJEKA3AP U UKOCASP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW IOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW MHPAaMHUJIBI, TEOpEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX MPU3M, CUMMETpHUsS IIPaBUIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE BEKTOpA Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pasIoKEHUM BEKTOpa II0  TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TIOBEPXHOCTh, KOHWYECKass TTOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonokenue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpaimleHus: Ha
miockoctu. Pa3sépTka nunuuapa u konyca. Cummerpust chepsl 1 mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TPU3MBI, MWIMHIPA, TUpaMHUIbl 1 KoHyca. OOBEM Iapa W I1apoBOTO
CerMEHTa.

KoMOuHanuu Ten BpamieHuss U MHOrorpaHHUKOB. [Ipu3sma, BnmcanHas B
MWINHAP, OMHMCAaHHAas OKojio mwiuHapa. Ilepecedenme cdepsl u 1mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,
OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh cPepsl U € JacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIB30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHsl KOHyca (mapajuieibHbIe
OCHOBAHMIO U NPOXOJAIIME YEPE3 BEPIINUHY), CEUEHUS 1Iapa, METOAbI IOCTPOCHHUS
CEUEHUI: METOJ CIEN0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJM NEPEHOCA
CEKYILIEH ITOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npoctpancTBe. Onepannu HaJl BEKTOpaMu. BEKTOpHOE YMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. I[IpsAMoyronmpHas cucrema
KOOpaMHAT B mnpocTtpaHcTBe. KoopaunaTel BekTOpa. PasnmokeHuwe BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELICHUH T€OMETPUUECKHX 3a/1au.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWKEHUH. Buabl JBMXEHUN: TapauielbHBIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUs, 3€pKajbHas CUMMETPHS, IOBOPOT BOKPYT IPSMOM.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IJIAHUPYEMBIE PE3YJbTATBI OCBOEHHUSI YYEBHOI'O KYPCA «T'EOMETPHUS» (YIJIYBJEHHBIN
YPOBEHbB) HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaanckoe BOCIIUTAHME:

c(OPMHUPOBAHHOCTh TPAXKAAHCKOM IMO3ULUU OOYyYarollerocss Kak aKTUBHOTO W OTBETCTBEHHOIO YJI€Ha POCCUICKOTO
oOuiecTBa, NPEJCTABICHUE O MAaTEMaTUYECKUX OCHOBaX (YHKIMOHMPOBAHUS PAa3IMUHBIX CTPYKTYp, SBICHHUM, Hpoueayp
IPaXXJAHCKOrO 001ecTBa (BBIOOPHI, ONPOCHI U APYroe), yMEHHE B3aUMOJECHCTBOBATH C COLMAIbHBIMM HMHCTHUTYTaMU B
COOTBETCTBHUHM C UX (PYHKLIMSIMHU U HA3HAYEHUEM;

2) naTpuoTHYeCKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTh POCCUMCKON Tpa)TaHCKOW HACHTUYHOCTH, YBaXXEHHUS K HPOLUIOMY M HACTOALIEMY POCCHUNUCKOMN
MAaTE€MAaTHKHU, LIEHHOCTHOE OTHOLICHHE K JOCTHKEHHUSM POCCHUICKHX MaTEeMaTUKOB M POCCHUICKONM MAaTEMaTUYECKOM IIKOJIbI,
MCIIOJIb30BAaHUE ATUX JOCTHXKEHHUM B IPYTUX HayKaX, TEXHOJOTUAX, chepax SKOHOMUKH;

3) IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

OCO3HaHUE JyXOBHBIX LIEHHOCTEW POCCHIICKOro Hapoaa, cHOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITHUYECKOIO
IIOBEJICHUS, CBSI3AHHOI'O C MPAKTUYECKUM NPHUMEHEHHEM JNOCTHKEHHM HAyKU M JEATEIbHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B MIOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas 3CTETUKY MaTEMaTUYECKHX 3aKOHOMEPHOCTEHW, 0OBEKTOB, 3a7ay, PEIICHUI,
paccykJIeHN, BOCOPUMMYHUBOCTh K MAaTEMaTHYECKUM aCIIEKTaM Pa3JINYHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocnuTaHKE:

c(hOpMHUPOBAHHOCTh YMEHUSI MIPUMEHATh MaTEeMAaTUYECKHE 3HAHUS B MHTEpecax 3J0pOBOro M 0€30MacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 37I0POBBIO (310pOBOE MUTAaHUE, COATAaHCUPOBAHHBIN PEXUM 3aHITHN U OTAbIXA, pEryJsipHas
¢u3nyeckas akTUBHOCTH), (PU3HMUECKOE COBEPIICHCTBOBAHUE MPH 3aHATHUSAX CIIOPTUBHO-03/10POBUTEIBHOMN AESITEILHOCTHIO;

6) TpynoBoe BociuTaHue:



TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH TPYAOIIOOUS, MHTEPEC K pa3IuIHBIM cepaM mpodhecCHOHATLHON ACSITETbHOCTH,
CBSI3aHHBIM C MATEMATUKON U €€ IPIIIOKCHUSIMHU, YMEHHE COBEPIIIATh OCO3HAHHBIN BBIOOP Oy MyIIeH MpoecCuu U peain30BbIBAThH
COOCTBEHHBIC KM3HEHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHUYeCKOMY OOpa3OBaHUIO U CamMO0Opa30BaHUIO Ha
NPOTSHKCHUU BCEH )KU3HH, TOTOBHOCTH K aKTHBHOMY YYAaCTHIO B PEIICHUH TPAKTHUECKUX 33]]a4 MaTeMaTHICCKOM HAIIPaBICHHOCTH,

7) 3K0J10THYECKOe BOCTIHTAHHE:

c(hOpPMHUPOBAHHOCTD IKOJOTUYECKOMN KYJIbTYPhI, IOHUMAHUE BIUSHUS COLMATBEHO-D)KOHOMHYECKUX MPOIECCOB HA COCTOSIHUE
MPUPOIHON M COLMAIBHOU CpENbl, OCO3HAHUE TTI00aTHHOTO XapaKkTepa SKOJIOTHUECKUX MPOoOJieM, OpUEHTAINs Ha PUMEHEHHUE
MaTeMaTUYeCKNX 3HAHWW I PeIIeHUs 3a7ad B OO0JacTH OKPY’KAroIeH cpeipl, TUIAHUPOBAHWE TOCTYMKOB M OIEHKH WX
BO3MOYKHBIX MOCJIEICTBUM JIJIsT OKPYKAIOMIEH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECCTBEHHOM
MIPaKTHUKH, TOHUMAaHUE MaTEeMaTHIEeCKON HAYKH KaK cephl YETOBEUCCKOU IEATEITLHOCTH, 3TAMOB €€ Pa3BUTHS U 3HAYUMOCTH JIJIS
pPa3BUTHS ITUBUJIM3AIMK, OBJIQJICHUE S3BIKOM MaTEeMaTHKA M MaTEeMaTHYECKOW KyJIBbTYpPOH KaK CpPEICTBOM ITO3HAHHUS MHDA,
TOTOBHOCTH OCYIIECTBIISTh IPOCKTHYIO U UCCIIEOBATENBCKYIO ACATEIPHOCTh MHAUBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE el cCTBUSA

ba3oBble Jiornueckue AeMcTBUA:

BBISIBJISITh M XapaKTepU30BaTh CYIICCTBEHHBIC MPU3HAKKM MAaTEMaTUYECKUX OOBEKTOB, MOHSATHI, OTHOIICHUN MEXIy
MOHATUSAMU, (GOPMYITHUPOBATH OTIPE/ICTICHUS TIOHITHI, YCTAHABIMBATH CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIUU, OCHOBAHUS IS
0000ITICHUS U CPaBHEHUS, KPUTEPHH MPOBOIUMOTO aHAIM3a;

BOCIIPUHUMATh, (GOPMYJIUPOBATH U MPEOOPA30BBIBATh CYKIACHUS: YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, AMHUYHBIC, YaCTHBIC
1 0011IMe, YCIOBHBIE;

BBISBJISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aHMOCBS3M M TPOTHBOpeuYrs B ¢akTaxX, JaHHBIX, HAONIOACHUSX U
YTBEPXKICHUSIX, TIPEAIaraTh KPUTEPUHU VISl BBISIBJICHHUS 3aKOHOMEPHOCTEH 1 MPOTHBOPEUHH;



JIeaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, ICIYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUECHUN, YMO3aKIIOUEHUH 110
aHaJIOTUH;

MPOBOAUTH CaMOCTOSATENIBHO JI0OKA3aTeNbCTBA MAaTEeMAaTUYECKUX YTBEPKICHUU (MpsAMbIE U OT MPOTUBHOIO), BHICTPAUBATH
apryMeHTaIuIo, IPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXCHUS U BBIBOJIbI;

BBIOMpATh CHOCO0 pelleHus y4yeOHOW 3ajaud (CpaBHMBATh HECKOJBKO BAapUAHTOB peEUICHUs, BBHIOMpATh Haubosee
MOJAXO/ISIINNA ¢ YIETOM CaMOCTOSITENIbHO BBIICJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckme 1eiicTBUS:

HCIIOJIBL30BaTh BOMPOCHl KaK MCCIENOBATEIbCKUM HMHCTPYMEHT TMO3HAHUS, (OpMYJIHUPOBATh BOMPOCH], (PUKCHUpYIOIIHE
MPOTUBOpEYHE, MPOOJIEMy, yCTaHABIMBATh MCKOMOE M JaHHOE, (OPMHUPOBATH THUIOTE3y, apryMEHTHUPOBATh CBOIO IMO3UIIHIO,
MHEHHUE;

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUITAHUPOBAHHBIA 3KCHEPUMEHT, HCCIEAOBAHHE IO YCTAaHOBJIICHHIO OCOOEHHOCTEN
MaTeMaTU4YECKOro 00OBEKTa, IBJICHUS, POLIeCCa, BBISIBICHUIO 3aBUCUMOCTEH MEXTY 00bEKTaMHU, SIBICHUSIMU, IIPOLIECCaMU;

CaMOCTOSTENIbHO (OPMYJIUPOBATH OOOOIIEHUSI U BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHOTO HAOIOACHUS, HCCIIEI0BaHUs,
OIICHUBATh JOCTOBEPHOCThH MOJTYUYEHHBIX PE3YJIbTATOB, BHIBOJOB U 00OOIIECHUH;

IIPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOLECCA, a TAKKE BBIABUTATh MPEAIIOIOKEHHS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH AeUIINTHI MHPOpPMAIUH, JaHHBIX, HEOOXOUMBIX ISl OTBETA Ha BONPOC U JJISI PEILICHUS 3a]1auu;

BbIOMpATh MHGOPMAIMIO U3 WCTOYHHKOB PA3JIMYHBIX THUIOB, aHAIU3UPOBATh, CUCTEMATHU3UPOBATH M WHTEPHPETUPOBATH
uH(}OpMAIUIO PA3TUYHBIX BUIOB U (JOPM MIPEICTABICHHUS,

CTPYKTYPHUPOBATh MHPOPMAIIUIO, PEJCTABIATE €€ B PA3IMYHBIX (OpMax, HILTIOCTPUPOBATH rpaduIeCcKu;

OIIEHUBATh HAAEKHOCTh HH(POPMAIIH TIO CAMOCTOSITEILHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHBbIE Yy4eOHbIE JeHCTBUS
Oo6menue:



BOCIPUHUMATh U (HOPMYIHPOBATh CYXACHHS B COOTBETCTBUU C YCIIOBUSIMU U LIENSAMU OOILLIEHUS, SICHO, TOYHO, TPAMOTHO
BBIPAXKaTh CBOIO TOUKY 3PEHMS B YCTHBIX U INCbMEHHBIX TEKCTAX, 1aBaTh MOSCHEHUS 110 X0y PELICHHS 3a1a4yi, KOMMEHTUPOBATh
ITOJIyYEHHBIA PE3yJIbTaT;

B X0Jle¢ 00CYX/IE€HHUs 3a7aBaTh BOIPOCH! M0 CYIIECTBY 00CYKJIaeMOM TEMbI, IPOOJIEMBI, PEIIAEMON 33/1a4H, BbICKA3bIBATh
UJCHU, HALCJIICHHBIE HAa IIOMCK PELICHHs, CONOCTABIATH CBOM CYXIEHUS C CYXICHHAMHM JPYI'MX YYAaCTHMKOB JUaIOra,
OoOHapyXUBaTh pPa3IM4Me U CXOACTBO MO3UIIHI, B KOPPEKTHOH (opMe GOopMyIupOBaTh PA3HOTIIACHS, CBOM BO3PAKEHMUS,;

MPEACTABIISATH PE3YJIbTaThl PEIICHUS 3aJa4M, SKCIEPUMEHTA, UCCIIEI0BAHUS, IPOEKTA, CAMOCTOSATEIBHO BBIOMpPATh opMar
BBICTYIUICHUS C YYETOM 3a/1a4 IPE3ECHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

Camoopranusanus:

COCTABJIATH IJIAH, AJITOPUTM PEIICHUS 3a/1a4d, BBIOUPATh CIIOCO0 PEIICHUS ¢ YUETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHUAHTHI PEIICHUH C y4éTOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBI NHTEJJIEKT:

BJIJIETh HABBIKAMU MMO3HABATEIBHOM pe(IeKCUHN KaK OCO3HAHUSI COBEPIIAEMBIX JEUCTBUM U MBICTUTEIBHBIX MPOIIECCOB, UX
pe3yJbTaToOB, BJIaJIETh CIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS MPOIECca U pe3yJibTaTa pelleHus] MaTEMaTHUYEeCKOM 3a/1auu;

MPEIBUACTh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTH MPH PEILICHUH 3a/1a4l, BHOCUTh KOPPEKTHBBI B JICATEILHOCTh Ha OCHOBE
HOBBIX OOCTOSTENIbCTB, TAHHBIX, HAWICHHBIX OIMOOK, BBIIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSAM, OOBSICHATH MPUYHHBI JOCTHKCHUS UIN HEAOCTHKCHUS PE3yIhTaTOB
NEeATEeIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAA AeATEJIbHOCTD:

MOHUMAaTh M HKCIOJH30BAaTh MPEUMYINECTBA KOMAHJAHOW W HWHAUBUAYAJIbHOW paOOThl MPH pEIICHUH YYEOHBIX 3ajad,
MIPUHUMATh IICJIb COBMECTHOM JIEATEILHOCTH, IUIAHMPOBATh OPraHU3AIMI0 COBMECTHOM pabOThI, pacHpeacisiTh BUIbI PadoT,
JIOTOBApUBATHCS, 0OCYKIATh MPOIIECC U Pe3yJIbTaT paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JIFOCH;



y4acTBOBATh B IPYIIOBHIX (hopMax paboThl (00CYk AeHUSI, 0OOMEH MHEHUHN, «MO3TOBBIE IITYPMbD» U UHBIE), BBIIOJIHSATH CBOIO
4acTh pabOTHl U KOOPAMHUPOBATH CBOM JECHCTBUS C APYTMMHU YJIC€HAMH KOMaHbI, OIICHUBATh KAUe€CTBO CBOETO BKJIaJa B OOIIMI
OPOAYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUSI.

IHPEJMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

CBOOOZIHO ONEPUPOBATh OCHOBHBIMH MOHSTUSMHU CTEPEOMETPUU IPHU PEIICHUHU 33/a4 U NPOBEACHUM MaTEeMaTHYECKUX
pacCyKJIeHUN;

MPUMEHSTh aKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX MPU PEIICHUU T€OMETPUIECKUX 3a/1a4;

KJIaCCU(PUIIMPOBATh B3aUMHOE PACIIONIOKEHHE MPSIMBIX B IMPOCTPAHCTBE, IUIOCKOCTEM B MPOCTPAHCTBE, MPSMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMH, CBSI3aHHBIMU C YIJIAMU B ITPOCTPAHCTBE: MEX]Yy IPSIMbIMU B IIPOCTPAHCTBE, MEXKIY
MPSIMOU U TTOCKOCTBIO;

CBOOOHO OTIEPUPOBAThH MOHATHUSIMH, CBI3aHHBIMH C MHOTOTpaHHUKAMU;

cBOOO/IHO pacro3HaBaTh OCHOBHBIE BU bl MHOI'OIPaHHUKOB (IIpU3Ma, MMpaMuia, MPsIMOYTOJIbHBIN Mapaliienenumnes, Kyo);
KJ1acCu(UIIMPOBATH MHOTOTPAHHUKH, BEIOUpasi OCHOBAHUS IS KJlacCU(PUKaAIINU;

cBOOOIHO ONIEPUPOBAThH MOHATHSMH, CBI3aHHBIMH C CEYCHHEM MHOTOTPAHHUKOB INTIOCKOCTHIO;

BBITIONHATH TapajieIbHOe, IIEHTPATbHOE M OPTOTOHAJbHOE MPOSKTUPOBaHME (UTYp HA TUIOCKOCTh, BBHITIONHSTH
n300paxeHust PUryp Ha MIOCKOCTH;

CTPOUTH CEUEHHUsS] MHOTOTPAHHHMKOB PAa3JIMYHBIMH METOJAMH, BBIMOJIHATH (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (PUTYp: BUI CBEPXY, COOKY, CHU3Y;

BBIUMCIISTH TUIOIIAAN TIOBEPXHOCTEH MHOTOTPAHHUKOB (NpHU3Ma, MHUpaMUAA), TEOMETPUUYECKUX TeNl C MpPUMEHEHHUEM
dopmyu;

CcBOOOJHO OMEpPUPOBATH MOHATUSAMU: CHUMMETPHs B MPOCTPAHCTBE, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU, LIEHTP, OCh U
MJIOCKOCTh CHMMETPUH (PUTYPBI;



CBOOOJHO OMEPHUPOBATH MOHATUIMHU, COOTBETCTBYIOIIIUMU BEKTOPAaM U KOOPJIMHATaM B MPOCTPAHCTBE;

BBINOJIHATH JICUCTBUS HAJl BEKTOPAMU;

pelIaTh 3a1a4v Ha JOKA3aTeIbCTBO MAaTEMATUYECKUX OTHOIIEHUA M HAXOXKICHHE T'€OMETPUUYECKUX BEIIMYHUH, TPUMEHS
U3BECTHBIE METO/IbI ITPY PEIICHUU MATEMATHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHSI CII0KHOCTH;

NPUMEHATh ITPOCTEUINNE MPOrPaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMbl TIPU PEIICHUU
CTEPEOMETPUYECKHX 3a/1a4;

M3BJIEKaTh, MPEOOPA30BBIBATh M HMHTEPIPETUPOBATH MH(GOPMAIIUIO O MPOCTPAHCTBEHHBIX I€OMETPUUYECKUX (QUrypax,
MPEJICTABICHHYIO HA YEPTEXKaX U PUCYHKAX;

IIPUMEHSTH MMOJIYYCHHBIC 3HAHUS HA IPAKTUKE: CPABHUBATH U AHAJIU3UPOBATH PEATBHBIC CUTYallMH, IPUMEHATH U3YUYCHHBIC
MOHSATHS B IIPOIECCE IOMCKA pelIeHHUs MaTeMaTH4ecKd COpMYJIHPOBAHHOW MPOoOJEeMBbl, MOJEIUPOBATh pPeabHbIC
CUTYyallMu Ha A3bIKE T'€OMETPUHU, UCCIENOBATHh MOCTPOCHHBIE MOJEIN C UCIOJb30BAHUEM TF€OMETPUUYECKUX MOHATHN U
TeopeM, alapara ajareopsl, pelaTh IPaKTUUECKUE 3a/1a4l, CBI3aHHBIE C HAXOXKJICHHUEM T€OMETPUUECKUX BEIINYUH;
MMETh TpeACTaBJIeHUs] 00 OCHOBHBIX JTalax pa3BUTUS T€OMETPUM KaK COCTAaBHOW yacTh (yHIAMEHTa pPa3BUTHS
TEXHOJIOTUH.

K xoniy 11 kiaacca oOyyaromuics HAyquTCs:

CBOOOJTHO OIEPUPOBATH MOHATHIMH, CBA3AHHBIMUA C IUJIUHAPUYECKOW, KOHUYECKON M Ccepruyueckoil MOBEPXHOCTSIMU,
OOBSCHSTH CIIOCOOBI TTOJTYICHHUS;

OTepUPOBAThH MOHITUSAMH, CBI3aHHBIMU C TEJIaMU BpAIICHUS: IIMIIMHIPOM, KOHYCOM, CPepoii U IIapom;

pacrno3HaBaTth Teja BpalieHus (HUIuHAp, KOHYC, cepa u map) u 00bICHATH CTIIOCOOBI TTOJIYYESHHS TEJl BPAIICHUS;
KJ1acCU(UIIMPOBATH B3aUMHOE PaCIIOoX)eHue chephl U MIIOCKOCTH;

BBIYHCIIATh BEJIMYMHBI DJICMCHTOB MHOTOTPAHHUKOB WM TeNl BpamlieHUs, OOBEMBI W IUIOMAAM TIOBEPXHOCTCH
MHOTOTPaHHHUKOB | TEJI BPAIICHHS, TCOMETPHUSCKHX TEJ C PUMEHEHHEM (popMyIT;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, CBSI3aHHBIMU ¢ KOMOWHAITUSMH TEJ BPAIICHUS U MHOTOTPAHHUKOB: MHOTOTPAHHUK,
BIIMCAHHBIN B c(pepy U OMMCaHHBIN OKOJIO cepbl, chepa, BNUCAaHHAS B MHOTOTPAHHHK WJIH TEJIO BPAIICHUS;

BBIYHCIIATh COOTHOIIECHUS MEXIY TIIOMIAIIMHU ITOBEPXHOCTEH U 00bEMaMH MTOA00HBIX TET;



U300pakaTh u3ydaembie (DUTyphI, BHIMOIHATH (BRIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYD:
BHJI CBEPXY, COOKY, CHU3Y, CTPOUThH CEUEHUS TEJl BpalllCHUS;

W3BJICKaTh, MHTEPIPETUPOBATh M MPEOOPa30BBIBATh MHPOPMAIUIO O MPOCTPAHCTBEHHBIX T€OMETPHUYECKHUX (HUTypax,
IPE/ICTaBIICHHYIO HA YEPTEKax U PUCYHKAX;

CBOOOJTHO OIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBIIIOJIHATH ONIEpally HAJl BEKTOPaMU;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPJMHAT;

peniaTh TEOMETPUYECKUE 3a/1a4l Ha BBIYUCIICHUE YTIIOB MEXIY MPAMBIMHU U IJIOCKOCTSIMU, BBIUUCICHUE PACCTOSTHUN OT
TOYKH JI0 TUIOCKOCTH, B IIEJIOM, HA IPUMEHEHHUE BEKTOPHO-KOOPANHATHOTO METO/A TP PEIICHUY;

CBOOOJTHO OTIEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C JIBUKEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUYKEHU;
BBITIOJIHATh U300paKEHUSI MHOTOTPAHHUKOB U TEJI BPAIICHUS MPHU MapaJUIeIbHOM MEPEeHOCe, LIEHTPAIbHOW CUMMETPHH,
3epKajJbHON CUMMETPHH, IPU MOBOPOTE BOKPYT MPsIMOH, TpeoOpa3oBaHus MOJ00US;

CTPOUTH CEUYCHHUSI MHOTOTPAHHUKOB M TEJl BpaIEHUS: CEUCHUS IWIMHApPA (MapauieibHO U TMEPHEHIUKYJISIPHO OCH),
CEYCHHS KOHYca (MapauieIbHbIe OCHOBAHUIO U MPOXOASAIINE Yepe3 BEPIINHY), CEUCHHSI 11apa;

UCIIOJIb30BaTh METObI MOCTPOEHUS CEUECHHIl: METOJ CJIENIOB, METOJI BHYTPEHHETO MPOEKTUPOBAHMS, METOJ MEpPEeHOoca
CEKYIIIEH TIOCKOCTH;

JIOKa3bIBATh TEOMETPUUYECKHUE YTBEPIKICHHUS;

NPUMEHSTh TeoMeTpuueckue (akThl JJIsl PEIICHUS CTEPEOMETPUUYECKHX 3aj]ad, MPEANOararoiux HECKOJIbKO IIaroB
pEelIeHus, €ClId yCIIOBUS MPUMEHEHHUs 3a1aHbl B SBHOWM U HEABHOU (opme;

pelaTh 3aJa4M Ha 10Ka3aTeIbCTBO MATEMATUYECKUX OTHOIICHUN U HAX0K/ICHUE T€OMETPUUECKUX BEIINYUH;

MPUMEHSITh MPOrPaMMHBIE CPEACTBA U JICKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMbI MIPU PEIICHUH CTEPEOMETPUUECCKUX
3azay;

MIPUMEHSTH MOJyYCHHbIC 3HAHUS HA TPAKTHKE: CPABHUBATh, AHAIM3UPOBATH U OLICHUBATh PEaIbHbIE CUTYallH, IPUMEHSITh
M3Y4YEHHBIC TIOHATHSI, TEOPEMbI, CBOMCTBA B MPOIECCE MTOUCKA PEIICHHS MAaTEMATHIECKU C(HOPMYITHPOBAHHON TTPOOIIEMBI,
MOJICIMPOBAaTh peajbHbIE CHUTYallMM Ha SI3bIKE T'€OMETPHUH, HCCIEI0BaTh MOCTPOCHHBIE MOJEIM C HCIOJIb30BaHUEM



reOMETPUYECKUX MOHATUN U TEOpeM, ammnapara aareOpsl, peniarb MPaKTUYECKUE 3aauM, CBSA3AHHBIE C HaXOXKJIECHUEM
r€OMETPUYECKUX BEJINYHH;
UMETh TPEJCTaBICHUs 00 OCHOBHBIX JTamax pa3BUTUS TEOMETPUU KaK COCTaBHOW dYacTh (pyHAaMeHTa pPa3BUTHUS

TEXHOJIOTUH.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
No HaumenoBanue
n/ pa3aesioB U TeEM
n NMPOrpamMMbl
1 BBenenue B
CTEPEOMETPHUIO

KoanuecTBo 4acoB

Bceer KoHTpoabHBbI
0 e padoThl

23 1

IIpakTHYeckHn
e padoThl

DJIEeKTPOHHbIE

(undposbie)
o0pa3oBaTeIbLHbI

e pecypchl

resh.edu.
yaklass.
Yuu.py

CHnHCOK HTOTOBBIX
IUIAHUPYEMBIX Pe3yJIbTATOB
€ YKa3aHHeM 3TafnoB UX
(¢opmupoBanus

AKTyanusupoBaTh (haKTbl
U METOAbl IJIAaHUMETPUH,
pEIIEBaHTHBIE TEME.

ITosryuats nmpencraBiaeHUs

0 MPOCTPAHCTBEHHBIX
¢burypax, pa3bupatb
MpoCTeNIIne IpaBuiIa

n300pakeHust 3THUX Uryp.
N300paxkaTh MpsIMyl0 H
IJIOCKOCTh Ha PUCYHKE.
Pacnio3znaBatp
MHOTOTPaHHUKH, MMHPAMUY,
KyO, Ha3bIBaTh MX DJIEMEHTHI.
Henatp pucyHok KyOa,

Cnoco0
OLIEHKH
HTOIOBbIX
ILUIAHUPYeEMBbIX
pe3yJibTaToB

- YCTHBIU
OIpoc;

-penieHue
YIeOHBIX u
HPaKTHKO-
OpPUECHTUPOBAHHBI
X 3a71a4;

-paKTUYeCKas
pabora;

-KOHTp OJIbHAsA
pabora




Bsanmnuoe
pacnoiokKeHne
NpsIMBIX B
MIPOCTPAHCTBE

resh.edu.
yaklass.
Yun.py

nupaMubl, HaXoauThb

OILIMOKH B HEBEPHBIX
HM300paKCHUSX.
3HaKOMHUTHCS C

CEUCHUSIMHU, C  METOJIOM
CJIE/IOB; MCIOJIb30BaTh s
MOCTPOCHHUS CEYCHUSI METO/I
CJIE/IOB, KpPaTKO 3aluChIBaTh
[IaT¥ MTOCTPOCHUS CEUCHHUSI.
Pacniosnasath BU
CEYeHUs M OTHOLUEHUH, B
KOTOPBIX  CEUEHHE JICTUT
pebpa  kyba,  HaxOJIUTh
TJIOIAb CEYCHHUSI.
Hcnons3oBate momolue
MpU  pPEIICHHH 3aJad Ha
IIOCTPOEHUE CEUCHU.

3HAKOMHUTLCS
C aKCHOMATHYECKUM
MTOCTPOCHHUEM
CTepEeOMETPHUH, C AKCHOMaMH
CTEPEOMETPUH u

CJIE/ICTBUSIMU U3 HHUX.

NnmroctpupoBaTh akCuoM
bl PUCYHKaMU U TPUMEpaMH
n3 OKpY’KaroIen
00CTaHOBKHU

AKTyanusupoBaTh (HaKTbl
U METOAbl IJIAaHUMETPUH,
pelieBaHTHBIE TeMe,
IIPOBOJUTH aHAJIOTHH.

[TepeuncnsaT BO3MOKHBIE

- YCTHBIN
OIIpoc;

-peleHue
y4eOHBIX




[TapannensHOCTH
MMPAMBIX U
TIJIOCKOCTEN B
MIPOCTPAHCTBE

resh.edu.
yaklass.
Yun.py

CHIOCOOBI PacCIOIOKEHUS

JIBYX MIPSIMBIX B
MPOCTPAHCTBE,
WUTIOCTPUPOBATh WX  Ha
npuMepax.

JlaBaThb onpeeiieHue

CKPELIMBAIOIIUXCA TPSIMBIX,
(bopMyTUpOBaTH  HPU3HAK
CKPEUIMBAIOIINXCS  MPSIMBIX
U TPUMEHATH €ro IpH
peLIeHnY 3a1a4.

PacniosnaBate  mpusmy,
Ha3bIBaTh €€ AIIEMEHTHI.

CTtpouTh ceueHus PU3MBI
Ha FOTOBBIX YepTekKax.

[Tepeuncnars BO3MOKHbBIE
CIOoCcOOBI B3aUMHOTO
pacIIoIOKEHUS IPSIMOHN U
IUIOCKOCTH B IIPOCTPAHCTBE,
MIPUBOIUTH
COOTBETCTBYIOLIME ITPUMEPHI
W3 peaIbHOM KU3HHU.

JlaBath OIIpEEIICHUE
MapaJUIEIbHOCTH IPSAMOM U
IIJIOCKOCTH.

@opMyIHpOBaTh NPHU3HAK
MapajyieIbHOCTH MPSAMOM U
IIJIOCKOCTH, YTBEPKIECHUE O
NPAMOMN MEepeceueHust IBYX
IUTIOCKOCTEH,  MPOXOASIINX
yepes napajuieJabHbIe
TpsIMBIE.

MPAKTUKO-
OpPUEHTUPOBAHHBI
X 3a1a4;

-[IPaKTHYECKas
pabora,
-KOHTPOJIbHAS
pabora

- YCTHBIN
OIpoc;

-perieHue
yUeOHBIX u
PaKTUKO-
OpPUCHTUPOBAHHBI
X 3aj1a4;

-MIpaKTHYECKast
pabora;
'KOHTpO.]'H)HaH
pabota




Pemars MPAKTUYECKUE
3a/laud = Ha  IOCTPOEHUE
CE4YCHUI MHOIOI'PaHHHUKA.

OOBACHATD ciydau
B3aUMHOI'O  PacCIOJIOKEHUS
IIJIOCKOCTEH.

[laBaTb OIIpeIeIICHUE
napajieJbHbIX IUIOCKOCTEH;
MPUBOJUTH  TNPUMEPHI U3

peabHOM JKU3HU u
OKpYyXaroled O0OCTaHOBKH,
WUTIOCTPUPYIOIINE
MapayieIbHOCTh
MJIOCKOCTEH.

Hcnonb3oBarh  mpuU3HAK
MapaAIJIETbHOCTH JIBYX
MJIOCKOCTEH, CBOMCTBA

MapajuIebHBIX TUIOCKOCTEH
MpU pelIeHud 3ajJad  Ha
MOCTPOECHHE.

OOBACHSATH, YTO
Ha3bIBACTCS MMapaJUICIbHBIM
MIPOEKTUPOBAHUEM U KaK
BBITTOJTHACTCS
MpoeKTUpoBaHue GUryp Ha
TUTOCKOCTb.

N3o6paxarth B
napajuieIbHON MIPOEKIUHU
pa3JInyHble TeOMETPUYECKHE
¢buryps.

MonenupoBaTh peaibHbIE
CUTYyaIuu Ha SI3BIKE
TeOMETPHH, HCCIIEeI0BATh




IIOCTPOEHHBIE ~ MOJEIU  C
WCIIOJb30BAHUEM

r€OMETPUYECKUX TTOHSATHM.
Hcnonb3oBath pu
perieHnu 3a1a4y Ha
MOCTPOEHHUE CEUYEHU I
MOHATHE  NapaJICIbHOCTH,
NpU3HAKU U CBOICTBA
napajuieIbHbIX MIPSIMBIX
Ha IUIOCKOCTH

[IepnenqukynsipHOCT
b IIPSMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE
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AKTyanu3upoBaTh (PaKThl
U METOJbl IJIAaHUMETPUH,
pelieBaHTHbIE TeMe,
IIPOBOJUTH aHAJIOTHH.

OOBsACHATb, KakoW yroia
Ha3bIBAETCSl YIJIOM MEXIY

[IEPECEKAIOIIUMUCS
MPSIMBIMU,
CKpELIUBAIOIIUMUCS
MIPSIMBIMH B ITPOCTPAHCTBE.

[laBarb OIlpelieTIeHne
MEPIEHIUKYISIPHBIX TIPSIMBIX
u IpsAMOi,
MEePIEHUKYISIPHON K
IIJIOCKOCTH.

Haxomute yrael mexny
CKpELIUBAIOIIMMUCS
npsMBIMH B Ky0e ©
NApaMULIE.

[IpuBOomUTE TpUMEpPHI U3
peanbHOI JKU3HU u

OKpY’Karome 0OCTaHOBKH,

- YCTHBIN
OIIpoc;

-pemienue
YIeOHBIX u
HPaKTHKO-
OPHEHTHUPOBAHHBI
X 3a71a4;

-[IPaKTHYECKas
paboTa;
-KOHTPOJIbHAS
paborta




WJUTIOCTPUPYIOLIHE
HEPIECHINKYIISIPHOCTD
NpSMBIX B IPOCTPAHCTBE M
HEPIECHINKYIISIPHOCTD
IIPSIMOM K IIJIOCKOCTH.

dopmyIUpOBaTh
MIPU3HAK
NIEPIECHIUKYJIAPHOCTU
MPSIMOM M TUIOCKOCTH,
MIPUMEHSTH €T0 Ha
MPAKTUKE: OOBACHATH
MEePIEHIUKYISIPHOCTH pedpa
Ky0a ¥ 1uaroHajiy ero
IpaHu, KOTOpasi €ero He
COJIEP/KUT, HAXOAUTD JUINHY
JaroHaJ Kyoa.
BoruncnsaTe BeicOTy
MIPAaBUIILHON TPEYTOJIBHON U
NIpaBUIILHON
YeThIPEXYTOJIbHOM NMUpamMu
1o JuinHam péodep.

Pemratn 3aJ1aun Ha
BBIUNCJICHUSI, CBSA3aHHBIE C

MIEPIEH UK YISIPHOCTBIO
IpsAMOM M IUIOCKOCTH, C
HCIIOIb30BAHUEM npu
peneHun
IJTAHUMETPUYECKUX (PaKTOB
U METOJIOB.

OOBACHATS, 49TOo
Ha3bIBAIOT
MEPIEHUKYISIPOM "

HAaKJIOHHONH M3 TOYKH K




IJIOCKOCTH; MIPOCKLIUEH
HaAKJIOHHOH Ha
IIOCKOCTh. OOBACHATL, YTO
Ha3bIBACTCS PACCTOSIHUEM: OT
TOYKH JIO TUIOCKOCTH; MEXKITY

rapajieJIbHbIMU
IIJIOCKOCTSIMU; MEXIY
NpSAMON U TapauIeIbHON €1l
IJIOCKOCTBIO; MEXITY
CKPEIIUBAIOIINMUCS
MPSIMBIMHU.

Haxonuts 3TH

paccTosiHUS B MPOCTBIX
ciydasx B KyOe, mupamue,
pu3Me.

MopenupoBats peabHbIe
CUTyaluu Ha SI3BIKE
reOMETpPHUH, UCCIIEI0BATh
IIOCTPOCHHBIE ~ MOZAEIU  C
HCIIOJIb30BaHUEM
TE€OMETPUUYECKUX TTOHATHUH.

Hcnonp3oBate mpu

peuieHuu 3a1a4 Ha
MOCTPOEHUE CEUECHHI
teopemy [ludaropa,
CBOMCTBA MPSAMOYTOJIBHBIX
TPEYTrOJIbHUKOB.

Vel u pacCTOAHUA
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AKTyanu3upoBaTh (PaKThl
U METOJbl IJIaHUMETPUH,
pEJeBaHTHBIE TEME,
MIPOBOJUTH aHATIOTHH.

- YCTHBIN
OIIpoc;

-peleHue
y4eOHBIX




[aBarb OIIpEeICIICHUE
yria Mexzay MpsMOd U
IIJIOCKOCTBIO,
(dhopMynupoBaTh TEOpeMy O
TpEX MEpPHEHIUKYISIpaX U
00paTHYIO K HEH.

Haxomute yron wmexny
OpsIMOMl M IUJIOCKOCTBIO B
MHOT'OI'PAHHUKE, PACCTOSTHUE
OT TOYKM J0 IpsMOM Ha

IIJIOCKOCTH, HCIIOJIb3YSI
TEOPEMY 0 TpEX
NIEPIICHIUKYJISIpax.

[IpoBomuts HA  yeprexke
NEPIICHIUKYJIAP: U3 TOUKH Ha
OpsMyK; M3 TOYKM Ha
IIJIOCKOCTb.

[aBarb OITpeJIeIICHNE
JBYTPAaHHOTO YIJIa M €ro
3JIEMEHTOB. OOBSICHATD

PaBEHCTBO BCEX JIMHEHHBIX

YIJIOB JIBYTPaHHOTO yTJIa.
Haxomnute Ha uyeprexe

JBYTpaHHbIN yroj npu pedpe

IIAPAMUBL, MIPU3MBI,
napajuienenunesa.
[laBatb OIlpelIeIIeHnE

yria MeXIy TUIOCKOCTSIMHU.

JlaBaTh ompeneneHue u
dbopmynupoBaTh  TPHU3HAK
B3aMHO
TIePICHIUKYIISIPHBIX
IUIOCKOCTEM.

IMPAKTHUKO-
OPHUCHTUPOBAHHBI
X 3a1a4,

-[IPaKTHYECKas
pabora,
-KOHTPOJIbHAS
pabora




Haxomuts yrusl mexnay
IUIOCKOCTIMU B Kybe H

UpamuIe.
Hcnonb3oBath npu
pelIeHnH 3a1ad OCHOBHBIE
TEOPEMBI u METO/Ibl
IJIAHUMETPUH.
MopenupoBaTh peajbHble
CUTYyaluu Ha SI3BIKE
reOMETPHH, UCCIIEI0BATh
IIOCTPOEHHbIE ~ MOJEIU ¢
HCII0JIb30BaHUEM

TCOMCTPHUUCCKUX MTOHATHH.
Hcnonp3oBarh IIpu

pELLIEHUH 3a/1a4 Ha
MOCTPOEHUE CEUECHHI
COOTHOIIICHUS B
MPSIMOYTOJILHOM
TPEYTOJIbHUKE.

MHororpanHuku
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AKTyanu3upoBaTh (PakThl
U METOJbl IJIaHUMETPUH,

peneBaHTHBIE TEME,

IMpOBOAWUTE aHAJIOTUU.
[aBarb OIlpelieTIeHne

napajuieJenumnesa,

pacno3HaBaTb €ro BHIbBl U
M3y4yaTh CBOMCTBA.

[laBatb OIlpelIeIIeHnE
NUPAMUIbI,  PaClO3HABATh
BU/JIBI NUpaMuU/,

dbopmynupoBaTh  CBOMCTBa

- YCTHBIN
OIIpoC;

-perienue
yUeOHBIX u
PaKTUKO-
OpPUCHTUPOBAHHBI
X 3a11a4;

-[IPaKTHYECKast
pabora,
-KOHTPOJIbHAS
pabota




p€bep, TpaHell U BBICOTHI
MPaBUJILHON TUPAMU/IBI.

Haxonuts JIoIagb
MOJIHOM i 0OOKOBOI1
MOBEPXHOCTU MHUPAMU/IBI.

JlaBaThb omnpeaeseHue
YCEYEHHOU MMAPAMHUJIBL,
Ha3bIBaTh €€ DJIEMEHTEL.

DopMynIMpOBATH TEOPEMY
o IJIOIIAU 0OKOBOM
MOBEPXHOCTH  MPaBHJIbHOMN
YCEYEHHOW NMUPAMHU/IBI.

PemraTe 3aJa49u Ha
BBIUKCJICHHE, CBS3aHHBIC C
nupamMujaMyd, a  TakxKe
3a/laud = Ha  TOCTPOEHUE
CEUYCHMH.

[aBarb OITpeJIeIICHNE
MIPU3MBI, pacliO3HABaTh BU/IbI
MpHU3M, U300paxkaTb NMPU3MBbI
Ha 4epTexe.

Haxonuts IJI0IIagb
MOJHOMN UIIN OOKOBOM
TMOBEPXHOCTHU MTPU3MBI.

N3yuaTte  cooTHOLIEHUSA
Diinepa ana uucia péodep,

rpaHeu 5 BEPILINH
MHOI'OTPaHHUKA.

N3yuars BUJIBI
MIPaBUJIbHBIX
MHOI'OTPaHHUKOB, ux

Ha3BaHMsI U  KOJHMYECTBO
IpaHei.




Bexkrops! B
IIPOCTPAHCTBE

12

resh.edu.
yaklass.
Yuu.py

N3yyats CUMMETPHUIO
MHOTOTPaHHUKOB.

OOBACHATH, KAKHE TOYKHU
HAa3bIBAIOTCS

CUMMETPUYHBIMU
OTHOCHUTEIIBHO JAaHHOU
TOYKY, IPsIMOM U
IJIOCKOCTH, YTO Ha3bIBaOT
LIEHTPOM, OCbIO WIH
IJIOCKOCTBIO CUMMETpUU
¢buryps.

[IpuBoauTH IIPUMEPBHI
CUMMETPUYHBIX (uryp B
apXUTEKTYpeE, TEXHHUKE,
HIPUPOJE.

MopenupoBats peabHbIe
CUTyaluu Ha SI3BIKE
reOMETpPHUH, HCCIIEI0BATh
IIOCTPOCHHBIE ~ MOZAEIU  C
HCIIOJIb30BaHUEM
TE€OMETPUUYECKUX  TOHATHUH,
HCII0JIb30BATh nogooue
MHOT'OTPaHHUKOB.

AKTyanusupoBaTh (haKTbl
U METOJbl IJIAaHUMETPUH,
pelleBaHTHBIE TeMe,
MIPOBOJUTH aHAJIOTHH.

OnepupoBarh MOHITUEM
BEKTOP B IPOCTPAHCTBE.

dopMynHMpoBaTh
MpaBWIO MapajuleenuIena
IIPH CJI0’KEHUU BEKTOPOB.

- YCTHBIU
OIIpoc;

-peleHue
Y9eOHBIX u
MPAKTHKO-
OpPUEHTHPOBAHHBI
X 3a1a4;




IToBTOpEHME,
000011IeHE U
CHCTEeMAaTHU3allHs
3HAHUMN
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CKHaI[bIBaTB, BbIYUTATh
BCKTOPbI, YMHOXKaTb BCKTOP
Ha 49ucJIo.

N3yuars OCHOBHBIE
CBOMCTBA 3TUX OIIEpaLUN.
JlaBaThb omnpeaeseHue

IPSIMOYTOJIBHOM ~ CUCTEMBI
KOOpAMHAT B IIPOCTPAHCTBE.

BeIlpazute  KOOpAMHATHI
BEKTOpa 4epe3 KOOPAHHATHI
€ro KOHIIOB.

BrIBOAUTD, HCIIONIB30BATH
¢dopMyiy UIMHBI BEKTOpa U
pacCTOsIHUS MEXAY TOYKAMM.

Beipaxats CKaJIsIpHOE
IIPOU3BEICHUE BEKTOPOB
yepes  HUX  KOOpAUHATHI,
BBIYMCIIITH  YIOJl  MEXAY
IBYMsI BEKTOpamMH, JBYMs
MPSIMBIMHU.

Haxomuts yrom wmexny
MPSIMOM U INIOCKOCTBIO, YIOJl
MEXAY IBYMs IIJIOCKOCTSIMU
AQHAITMTUYECKUMHU METOJAMM.

BeIiBOOUTE, UCIIOJIB30BATh
dbopmyny paccTosHUS ~ OT
TOYKH J0 IIJIOCKOCTH.

Ctpouth CEUYeHHUe
MHOTOTPaHHUKAa  METOJIOM
CJIEJIOB.

-IpaKTHYeCKas
pabora;
-KOHTPOJIbHAS
paborta

- YCTHBIN
OIIpoc;

-peleHue
y4eOHBIX




[laBaTb OIIpEeICIICHUE

paccTOsSTHUS MEXIY
¢burypamu.

Haxomuts paccTosiHHIe
MEXKIY napaieIbHbIMU
IUIOCKOCTSIMH, MEXKTY
IUIOCKOCTBIO u

napajyieIbHOM €l MpsIMOi,
MEXIY CKpEUIMBAIOLIIMMUCS
MPSIMBIMHU.

CrpoutTh nUHEHHBIA yroJu
JBYTPaHHOI'O yria  Ha
yepTeke MHOTOTpaHHHUKA U
HaXOJUTh €0 BEINYHHY.
Haxomuth yriel Mexnay

IIJIOCKOCTSAMU B
MHOT'OrpaHHUKax

IMPAKTHUKO-
OPHUCHTUPOBAHHBI
X 3a1a4,

-[IPaKTHYECKas
pabora,
-KOHTPOJIbHAS
pabora

OBIIEE KOJIMYECTBO
YACOB 10
I[TPOT'PAMME
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