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MNOACHUTEJBHASA 3AIINCKA

["'eomeTpus sBIsETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEIHETO 0OILEro
oOpa3oBaHMs, TaK KaK O0OECIEYMBAET BO3MOXKHOCTh W3YYEHHs JUCLMILIUH
€CTECTBEHHO-HAYYHOW HAINpPaBJIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUH 00YyJarOIIUMUCS
NOHATUMHBIX OCHOB TI'E€OMETPHMM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LIEITOYKH JIOTHYECKUX YTBEPKIACHUN IIPU PELICHUU F'€OMETPUUECKUX 3a/1a4, YMEHHE
BBIJIBUTaTh W OINPOBEPraTb T'MIIOTE3bl HENOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pELICHUH 33a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1aY.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypca «I'eomeTpus» Ha yriyOin€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MPU U3YyYEHUN
reOMETpUH, KaK COCTaBjstouled mnpeaMeTHoll obOmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecrneueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUW U ACUCTBUH, CIIELIM(PUYHBIX TEOMETPUH,
¥ HEOOXOIUMBIX JJIs1 YCHEIIHOro MPOodecCHOHAIBHOTO0 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

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

pacHIMpeHre MPEeACTaBICHUSI 0 TEOMETPUU KaK YaCTH MUPOBOW KYJIbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMATHYECKUX MOJEIAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4aTh
pa3HbIe SBJICHUS OKPY>KAIOUIEro MUpa, 3HAHUE MOHITUIHOTO anmnapara 1o pasaety
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUU;

dopMupoBaHHe ~ yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyn ¥ yMeHHE UX NPUMEHSITh, YMEHHMs JIOKa3bIBaTh TEOPEMbl U HAXOIUTh
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHE YMEHHS pacliO3HAaBaTh HA YEPTEkKax, MOACISIX U B pPEaIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTbh TIE€OMETPUYECKHUE
MOJEIIN;

dbopMHpoOBaHUE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO IMOCTPOCHHUS
MaTEMaTUYECKUX TEOpHUil, GOpMUpPOBaAaHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJEHUHN PACCYKIACHUM;

dbopMupOBaHHE yMEHHS BIAJE€Th METOJAMHU JI0KA3aTE€IbCTB M aJIrOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHATh, TPOBOJUTH JOKA3aTEIbHbIE PACCYKICHUS B XOJ1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHMEM,
(GopMUpOBaHHE TMPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



000CHOBaHUY MaTEMAaTUIECKUX YTBEPKIECHUN U POJIM AKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHUE MHTEJUIEKTYaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEM 00y4YaronMXcs, MOo3HABAaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

¢dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUS pPaCIo3HABATh TMPOSBICHUS TEOMETPUUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYalMsIX W MPU U3YYECHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TTOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 knaccax sBisitorcs: «lIpsMble W MUIOCKOCTH B MPOCTPAHCTBEM,
«Muororpannukn», «Tema BpameHus», «BekTopel W  KOOpPAMHATHI B
MIPOCTPAHCTBE», «JIBIIKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJEp>KaTeIbHBIM JMHUSM Y4eOHOro Kypca, a
dbopMHupOBaHUE JIOTMYECKUX yMEHUH  pacmpenensercai He TOJbKO IO
CoJlep KaTeNIbHbIM JIMHUSM, HO M 10 rogam oOyudeHus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeNeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, PUHIIMIHAIBHBIM BOIIPOCaM 00yJaroIIuecs
oOpamianuch HEOJAHOKPAaTHO. TO TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
Te€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCJIEIOBATENBHO U MOCTYNATEIHHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKUX MPE/ICTABICHUN O0YYaIOIIUXCsl, PACIIUPSS U YTITyOJIsist
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K U3y4eHUIO TEOMETPUHN Ha YIiIyOJIEHHOM YPOBHE MO3BOJISET:

co3maTh  ychmoBus i auddepeHunanuiu O0ydeHMSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX MporpamMM, OOECeunuTh YIIIyOJEHHOE
U3YYCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMIMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, olOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaIbHBIM 00pa30BaHUEM.

Ha wusyuenue yuebHoro kypca «l'eomerpusi» Ha yriayOJIEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kimacce — 102 ygaca (3 yaca B Hezneno), B 11 kimacce — 102
yaca (3 yaca B HEJIEJI0).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CTEpeOMeTpur. Touka, ImpsMas, IJIOCKOCTb,
npoctpancTBo. IloHATHE 00 aKCMOMATMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
NapajuleNIbHble W CKpelMBaromuecss mnpsmble. [IpU3HaKuM CKpemuMBarOIIUXCS
npsAMbIX. [lapamienbHOCTh IPAMBIX U IIIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHME, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajJIENbHOTO MpOEKTUpoBaHUs. IM300paxeHue
¢buryp B mapajyiesbHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXy NpsAMBIMU B IIPOCTPAHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapasuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYpbl HA IUIOCKOCTH: TETpasAp, MapajulelieuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC IMAPAJIIEIbHBIE W IEPIECHIUKYJIAPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTroroHaneHOE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH 10 MIIOCKOCTH, MPOEKLUs (PUTYPHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IUIOCKOCTEN: MPHU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema 0 Tpéx
MEPIICHIUKYIISPAX.

Yrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CBolicTBa INTOCKKX YIJIOB MHOTOTpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopemMbl KOCHHYCOB M CUHYCOB JUJIsl TPEXTPAHHOTO YTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTrOJIbHBIN MapajulesIeNUIe] U ero cBoucTsa. Kparyaimme
NyTH Ha IMOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema [Iudaropa. [lupamuaa: n-yronpHasi nupamuia, NpaBuiIbHAs U yCEUEHHAs
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBLHON MHPAMUJIBI.
[IpaBriibHBIE MHOTOIDAHHUKM: NPABUJIBHAS NPU3Ma W IpaBWIbHASA INHPAMHIA,



IpaBUJIbHAS TPEYTOJIbHAs MUPAMU/JIA U IPaBUIIbHBIN TETpasap, Kyo. [IpeacraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAEKA3AP U UKOCASP.

Beruucnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanps OOKOBOM MOBEPXHOCTH M IOJHOM IOBEPXHOCTU NPSIMOM HPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOU 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuleJienunesa, CUMMETPUS IPAaBWIbHBIX NPU3M, CUMMETpHUsS IIPaBUIBHOU
MIAPAMHUJIBL.

BexkTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPbl KOJUIMHEApPHBIC, COHAIPAaBIEHHBIE U IPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHIL. [Ipu3HaK KOMIUIaHAPHOCTH TPEX BEKTOPOB.
[IpaBmiio mapamienenunena. Teopema O pasloKEHUM BEKTOpAa 10  TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cucrtema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBfA3b MEXAy KOOpAMHATAMU BEKTOpPA H
KOOpJIMHAaTaMH TOYEK. YTOJI MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsiTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWUYECKAass ITOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHOocTeld. Tema BpalieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosioxkenue cepbl
U TUIOCKOCTH, KacaTellbHas TUIOCKOCTh K cdepe. M3o0pakeHne Ten BpalleHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummetpust chepsl U mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoil u
HAKJIOHHOW TMPU3MBI, MWJIMHIPA, TUpaMHUIbl U KoHyca. OOBEM I1apa U 11apoBOro
CerMEHTa.

KoMOuHanuyn Ten BpamieHuss U MHOTOTpaHHUKOB. [Ipm3ma, BnmcanHas B
MUINHAP, ONMHMCAaHHas okojio mwinHapa. Ilepeceuenme cdepsl W mapa ¢
miockocThio. Kacanue mapa u cdepsl miockoctbio. [loHATHE MHOTIOrpaHHMKA,
OMMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIcHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAb chepsl U e€ JacTe.
[Tonobue B mpoctpanctBe. OTHOmIEHHE OOBEMOB, IUIOMIA/IEH IMOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIBb30BAaHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapayuienbHO M TMEPNEHAUKYISIPHO OCH), CEYeHUs KOHyca (TmapajuiesibHbIe
OCHOBAHMIO U TPOXOJAIIME YEPE3 BEPIINHY), CEUEHUS [Iapa, METOAbl IOCTPOCHHUS
CEUEHUI: METOJ CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEPEHOCA
CEKYILIEH ITOCKOCTH.

BeKTOpbI H KOOPAMHATHI B IPOCTPAHCTBE

Bexkropsl B npocTpancTBe. Onepanny HaJl BEKTOpaMu. BEKTOpHOE yMHOKEHHE
BEKTOpOB. (CBOMCTBAa BEKTOPHOTO yMHOXKeHUA. [IpsAMoyronpHas cucrema
KOOpJAMHAT B mnpocTtpaHcTBe. KoopaunaTel BekTopa. PasznokeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ] IPU PELLICHUH T€OMETPUUECKHX 3a/1au.

JIBU:KEHHS B IPOCTPAHCTBE

JBrxenus: mpoctpanctBa. OtoOpaxkeHus. [[Br>keHUss W paBEHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEPEHOC,
LEHTPAJIbHASI CHUMMETpUS, 3€pKajbHas CUMMETPHS, I[OBOPOT BOKPYT IPSMOMN.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUMCKOr0 00IECTBA, PEACTABIEHUE O MATEMATUYECKHUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONpPOCHI WU JIpyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOILIEHHE K
JOCTUKEHUSIM POCCUUCKUX MAaTE€MaTUKOB U POCCUUCKON MaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHXKEHUM B APYrHX HayKax, TEXHOJIOrusx, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrOo Hapoaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHXKCHUN HAYKU U JEATETbHOCThIO YUEHOT0, OCO3HAHHE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAsl 3CTETHKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEUICHUH, pacCy>KJIeHUN, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTEepecax 3/10pOBOTo U 06e30MacHOro oopasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE THUTAHHWE, COAJTAHCUPOBAHHBIA PEKUM 3aHITUU U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pasnuyHbiM  cepaM  MPOPECCHOHANBHOW  ACSATENBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrt W Ppeann3oBBIBATH COOCTBEHHBIC JKMU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUM BCEH JKU3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTHICCKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATLHO-IKOHOMUYECKUX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
HAa TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl pelieHus 3agad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTEeMAaTHIECKOU
HAYKHU KaK cepbl 4eTOBEYECKOM IEATebHOCTH, STANOB €€ Pa3BUTHS U 3HAUMMOCTH
JUTSL pa3BUTHUS TUBUIN3AIMY, OBJIAJICHUE SI3bIKOM MAaTEMaTUKH U MaTeMaTHU4eCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH MTPOCKTHYIO
Y UCCJICIOBATEILCKYIO IEATCILHOCTh MHANBUAYAILHO U B TPYIITIC.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3zoBble jornyeckue AecTBU:

BBISIBJIATH M XapaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHYECKHUX
OOBEKTOB, TIOHSTUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYJIHPOBAThH
onpeieSICHUs TIOHITUHN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KiIaccUuPUKainy,
OCHOBaHMsI /711 0000IIIEHNS U CPABHEHHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U MOPEeOOpPa3OBBIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TIPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIOJACHUSAX W YTBEPXKICHUSIX, Mpejiaratb KpUTEpUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYMN;

JleJIaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKIACHUM
(IpsiMbIE U OT NPOTUBHOTO), BEICTPAUBATh ApIyMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHUS U BHIBOIBI;

BbIOMpaTh crmoco0 pelmieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILIEHUs, BEIOUPATh HanboJee MOIXOAIIUN C YYETOM CAMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOAUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN HKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEeKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (POpMyYIMpoOBaTh OOOOIIEHUS] U BBIBOJBI 10 pe3yibTaTaM
OPOBEAEHHOIO  HAONIONEHUS, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpollecca, a TaKkKe BBIABUTATD
MPE/IOIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora c nndopmanueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JAaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMIPOC | JUTSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUYHBIX BUAOB U (PopM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3IU4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (HOPMYIHPOBATH CYKICHHUS B COOTBETCTBUU C YCIOBUSMU U
HEJSIMUA OOLIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJIy pPEUIEeHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOINPOCHI MO CYIIECTBY OOCYXJAaeMOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4he M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 33a4i, SKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaady
NIPE3EHTAalUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh ILJIaH, aJITOPUTM PELICHHS 3a/1auH, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJE€Th HABBIKAMHM  IIO3HABATENbHOM  pediekcuu KaKk  OCO3HaHUS
COBEPIIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJbTAaTOB, BIAJACTh
crnocobaMy CamMOIIPOBEPKH, CAMOKOHTPOJISI Tpollecca W pe3yibTara peleHUs
MaTeMaTUYECKOW 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESTENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh 1€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenessTh
BU/JIBI pabOT, I0rOBApUBATHCS, 00CYX AATh MPOIIECC U pe3yabTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CyXIeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITIOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATH
CBOM JIEUCTBUS C IPYTMMH YI€HAMU KOMaH/bl, OLICHUBATh KA4E€CTBO CBOETO BKJIAIA
B O0mMi TPOAYKT TO KpUTEpUsM, CHOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOydaromuiicss HayduTCs:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMHU TMOHSATHUSMH CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a/1aY;

e KJIACCH(PUIIMPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXJY IMPSMBIMU B TPOCTPAHCTBE, MEXKAY NPIAMOUA H
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pAacrmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MpHU3Ma,
nupamuaa, NpsMOYTOJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSIMHU, CBSA3AaHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LEHTPAIbHOE U OpPTOTOHAIILHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BHIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOUTh CEUEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) IIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Mpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHUEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSAMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
0Cbh 1 IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU PUTYPBL;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUWA U
HaX0XJICHNE TEOMETPUUECKUX BEJIMUNH, IPUMEHSIS H3BECTHBIC METO IbI TIPU
pelIeHnH MaTeMaTHYeCKHUX 3ajad IOBBIILIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

e IMPUMEHATH MPOCTEHIlINEe NpPOrpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI NPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e W3BJEKaTh, MNPeoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (UTYypax, MPEACTABICHHYIO Ha
yepTexax U pUCyHKax;

e TPHUMEHATHh TOJYYCHHBbIE 3HAHWA Ha TMPaKTUKE: CpPaBHUBATh U
aHAIIM3UPOBATh peajbHBIC CUTYAIlMU, TPUMEHSATh U3YYCHHBIC MOHSATHUS B
mpolecce IOMCKAa  pelieHuss MaTeMaTU4yecku  CcHOopMyJIHpPOBAHHOM
npo0JieMbl, MOJEIUPOBATh pealbHbIE CHUTyallMM Ha SI3bIKE T€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCHOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajareOpbl, pelarb MpPaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOX/IEHUEM I'€OMETPUUECKUX BEJINYMH;

e UMETh NIPEJCTABICHUA 00 OCHOBHBIX 3Talax Pa3BUTHS T€OMETPUU KakK
COCTaBHOM 4acTH pyHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konmy 11 kiaacca o0yyaronuiicss HAyquTCs:



CBOOOJTHO OMEPUPOBATH MOHSATHUSMH, CBS3aHHBIMH C IHJIMHIPHYECKOM,
KOHUYECKOW U c(heprudeckor TMOBEPXHOCTSAMU, OOBSICHATH CIIOCOOBI
MOJTY4YEHUS;

OTEepUPOBATh MOHATUAMHU, CBSI3aHHBIMH C TEJIAMH BpAIICHUS: [IMJIMHIIPOM,
KOHYCOM, c(hepoit u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PaCIoiokKeHue chephl U MIIOCKOCTH;
BBIYHCIIATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJl BpalleHUs,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHUKOB WU TEJI BpAIllCHHUS,
FEOMETPUYECKUX TEJ C IPUMEHEHHEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSITUSMH, CBA3aHHBIMU C KOMOWHAIMSIMU Tl
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHUS;

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TUJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
IMOTOOHBIX TEN;

n300pakaTh u3y4aembie (UTYPHI, BBHIMIOIHATH (BBIHOCHBIE) TUIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYpP: BUI CBEpPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKATh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;

BBITIOJTHATH OIEpalluy HaJl BEKTOPaAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPJIUHAT;
peraTh reOMETPUYECKUE 3a/1a4 Ha BEIYUCIICHUE YTIIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSIMH, BEIYMCIIEHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPJMHATHOTO METO/1a MPU PELICHUH;
CBOOOJIHO ONEpPUPOBATh TOHSATUSIMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3E€PKAIBHON
CUMMETPUH, TIPU MOBOPOTE BOKPYT MPSIMOM, MpeoOpazoBaHusl MOJ00US;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpAllleHHs: CEYEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISPHO OCH), CEUYEHUSI KOHYCa (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLIUE YePE3 BEPILMHY ), CEUEHUS 1I1apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHU: METOJ CJEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPKIACHUS;

MPUMEHATh TeOMETpUUYecKre (aKThl I PEIICHHUS CTEPEOMETPUUCCKUX
3a/lay, MPEANOJaraloliuX HECKOJbKO IIAroB PEIICHMS, €CIH YCIOBHUS
NPUMEHEHUS 3a/laHbl B IBHOW U HESIBHOM (hopMme;

pemarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0XJICHUE TEOMETPUUECKUX BEIUYUH;

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

MIPUMEHSITH ITOJyYCHHbBIEC 3HAHUS HA TPAKTUKE: CPABHUBATh, AHAJIM3UPOBATh
U OLECHUBATh pEaJbHbIE CUTyalluH, MPUMEHSATHh H3YyUYCHHBIC MOHSITHSA,
TEOPEMBI, CBOICTBA B TMPOIECCE IIOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaNIbHbIC CUTYyallud Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh MNOCTPOECHHBIE MOJIENIU C UCIIOIB30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, ammapara aiaredpbl, pemnarhb
MPaKTUYECKUE 3a7auM, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpeACTaBleHUs] 00 OCHOBHBIX AdTamax pPa3BUTHUS TE€OMETPUHM Kak
COCTaBHOM 4acTu QyHIAAMEHTA PAa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpaxTiieckue o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypenr
1 BBenenue B crepeoMeTpuro 23 1
) B3anMHOe pacnonokeHue npsmsIx B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B g
IIPOCTPAHCTBE
4 [lepnieHIUKYISAPHOCTD MPSAMBIX U )5
IJIOCKOCTEHN B POCTPAHCTBE
5 VYTIIBl U pacCTOSHUS 16 1
6 MHororpanHuku 7 1
BexkTops! B IpocTpaHCTBE 12
g HOBTOPGHHG, 000011IeHNE U CUCTEMATH3 AU 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasrere  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 AHaUTHYECKas TEOMETPUS 15 1
) [ToBTOpEHME, 0606III€HIfC " 15 !
CHUCTEMaTHU3aIl1s 3HAHUM
3 O6bEM MHOTOTpaHHHKA 17 1
Tena BpamieHus 24 1
5 [Tnomanu moBepxXHOCTU U 0OBEMBI 9 |
KPYTJIBIX TEJ
6 JBmxeHus 5 1
7 [ToBTOpEHwUeE, 0606HI€HI:I€ u 17 )
CUCTEMaTHU3aIUs 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 8 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE IpaBUJIa U300pAKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajlIeIbHbIX
IpSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

[ToHsITHS CTEpeOMETPHH: TOYKA, IIpsiMasi,
IIJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
npaBuiia U300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, HapaJ'IJ'IeJ'II)HI)IX pr[MI)IX
(OTpe3KoB), cepeAHBI OTPE3Ka
[TonsiTHs: IepeceKaronIrecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi v MiIoCKOCTh;
MOJYTIPOCTPAHCTBO

[TonsTHS: TIEpeceKaronuecs MIOCKOCTH,
nepeceKaroIuecs mpsiMasi | MiI0CKOCTh;
MOJYTIPOCTPAHCTBO

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHuKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYILECTBYIOINX 00BEKTOB




AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUSA U3 HUX

10

11

12

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U NEPBHIE
cnenctBus U3 HuX. CriocoOwl 3a/1aHus
MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IUIOCKOCTEN

N300pakeHre ceueHuit mupaMuipl, Kyoa
U MPU3MBI, KOTOPBIC TPOXOJIAT Yepe3 UX
p€6pa. M3o0parkeHne nepeceueHus
MOJYYCHHBIX TUIOCKOCTEH.
PackpamnBaHue MOCTPOSHHBIX CEUSHUI
Pa3HBIMH IIBETAMH

N300pakeHue ceueHuil nmupaMupl, Kyoa
Y TIPU3MBI, KOTOPBIE IIPOXOAT UEPE3 UX
pEbpa. N3o0paxkeHue nepeceyeHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBanue NOCTPOEHHBIX CEYEHUN
pa3HbIMU LIBETaMHU

N3obpakenue ceueHuil nupamusl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOIST Yepe3 X
p€opa. N3o0pakeHne nepeceueHus
MTOJIY4EHHBIX IIJIOCKOCTEM.
PackpammBanue NOCTPOEHHBIX CEYEHUHN
pa3HbIMU LIBETaMHU

13

N3o00pakeHne ceueHnid MupaMu/Ibl, Kyoa
Y TIPU3MBI, KOTOPBIC TTPOXO/IAT Yepe3 X
p€6pa. N3o0pakeHne nepeceueHus




IIOJIY4EHHBIX IIJIOCKOCTEH.
PackpamBaHue NOCTPOSHHBIX CEYEHUN
pa3sHBIMU LIBETAMH

14

15

16

Mertopa cnenoB Ui HOCTPOCHUS CEUEHUI

Merton ciaeoB AJisi HOCTPOCHUST CEYECHUM.
CBolicTBa epeceyeHrid MPSIMbIX U
IIOCKOCTEH

MerTon ciie1oB 1Sl IOCTPOSHUS CEUSHUH.
CBoiicTBa IepeceueHUui MPsIMbIX U
IJIOCKOCTEMN

17

[TocTpoenue ceuenuii B nmupamuie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YepPTEKEW U 3aIliCh I1aroB
MOCTPOCHHUS

18

[TocTpoenue ceuenuii B mupamu/ie, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

19

[TocTpoenue ceuenunii B mupamu/ie, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEH U 3alHCh IIaroB
MOCTPOCHUS

20

[TocTpoenue ceyenwuii B mupamue, Kyoe
o TpéM ToukaMm Ha péopax. Co3gaHue
BBIHOCHBIX qepTemeﬁ " 3aI1MCh IaroB
TIOCTPOCHHSI




21

[ToBTOpenue nnanumerpun: Teopema o
MPOMOPLUUOHANIBHBIX 0Tpe3kax. [logoOue
TPEYroJIbHUKOB

22

IToBTOpenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha
BBIHOCHBIX 4epTexax. Mcropus pa3Butus
TJIAHUMETPUHU M CTEPEOMETPUHI

23

24

25

26

27

KonTponpHas padora " AKCHOMBI
crepeomerpun. Ceuenus"

B3anmHOe pacnosiokeHue NpsiMbIX B
npocrtpancTse. CkpemyBarommecs
npsimele. [Ipu3Haku ckpemrBaroumxcs
npsimbix. [lapanenbHble npsmMele B
IIPOCTPAHCTBE

Teopema o CylIeCTBOBAHUU U
€JUHCTBEHHOCTH IIPSIMOM MapajuIeIbHON
JIAHHOM TIPSIMOM, NIPOXOAIIECH Uepes
TOYKY IIPOCTPAHCTBA U HE JIeXkKaIeH Ha
JTAHHOM IpsiIMOM. JIeMMa 0 nepeceueHnn
napajiCJIbHBIX NPAMBIX IIJIOCKOCTBIO

[TapannenbsHOCTb TpeX MpsiMbIX. Teopema
0 TpEX MmapajuleNbHBIX NpsAMbIX. Teopema
0 CKpEUIMBAIOUINXCS MPSIMBIX

[TapannensHO€ TPOEKTUPOBAHKE.
OCHOBHBIE CBOICTBA NapaJIJIEILHOTO
npoekTupoBanus. 300pakeHre pa3HbIX
¢buryp B napajsienbHON NPOEKIUU




28

lenTpanpHas mpoekuus. Yromi ¢
COHAIPaBJIEHHBIMU CTOPOHAMHU. YTOII
MEXIY IPSIMBbIMU

29

3amayu Ha JJOKa3aTelIbLCTBO U
HCCIICIOBAHKE, CBSI3aHHbBIE C
pacnonomeHHeM HpﬂMLIX B
IIPOCTPAHCTBE

30

[TonATHS: mapamIeIbHOCTD NPAMOMN U
IUIOCKOCTH B npocTpaHcTse. [Ipu3nak
[apaJjIeIbHOCTHU NPSAMON U MJIOCKOCTH.
CaolicTBa napauieaIbHOCTU IPSIMON U
IUIOCKOCTH

31

FGOMeTpI/I‘-IeCKI/Ie 3aJa4u Ha BBIYHUCIICHUC
U JI0Ka3aTeIbCTBO, CBS3aHHBIE C
NapauIeIbHOCTHIO NMPSAMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE

32

33

34

35

[TocTpoeHue ceueHus, TPOXOISILIETO
yepe3 JaHHYI0 TMPSIMYI0 Ha YepTexe U
MapajuIeIbHOTO IPYroM npsamoi. Pacuér
OTHOUIIEHUI

[TapannenbHas npoexuusi, IPUMEHEHHE
JUISI IOCTPOEHUSI CEUeHU KyOa U
napasienenunena. CBorcTa
napajuiejenunea u mpu3Msbl

HapaJ'IJ'ICJIBHBIe IIJIOCKOCTH. HpI/I3HaKI/I
NnapaiCJIbHOCTH ABYX ILIOCKOCTEH

Teopema 0 mapaieIbHOCTH U
€IMHCTBEHHOCTH TIOCKOCTH,
MIPOXOJIALLEH Yepe3 TOUKY, HE




MIPUHAJICKALLYIO TaHHOU TUIOCKOCTH U
CIEICTBUS U3 HEE

36

CBolicTBa napasuieabHbIX IIOCKOCTEN: O
[apaJuIeIbHOCTH MIPSIMBIX IIEPECEUEHUs
IIpU NMEPCCCUYCHNU NBYX IMapaUICIIbHBIX
IIJIOCKOCTEN TpeThben

37

CBolicTBa napauiesIbHBIX IJIOCKOCTEH:
00 oTpe3Kax napajuieIbHbIX MPSMBIX,
3aKITIIOUEHHBIX MEXKTY MapauieIbHbIMUA
MJIOCKOCTSIMU; O TIEPECEUEHUH TIPSIMOI C
JIBYMSI TTapaJUIeTbHBIMU TIOCKOCTSIMHU

38

39

[ToBTOopenue: Teopema Iludaropa Ha
IIJIOCKOCTH

IToBTOpEHME: TPUTOHOMETPUS
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaolicTBa Ky0a U IPSIMOYTOJILHOTO
napajenenunesa

41

42

43

Brruucnenue MH 0Tpe3KOB B KyOe U
IPSAMOYTOJIBHOM Napajuleenumnesie

[IeprieHAUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPHEHIUKYJIIPHOCTH IIPSIMOM U
IIJIOCKOCTH

[IeprieHIUKYIAPHOCTD NPAMOU U
mockocty. [Ipusnak
NEPHEHIUKYIIPHOCTH IIPSIMOM U
IIJIOCKOCTH




Teopema 0 CylIeCTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOH, TPOXOAIIEH

4 yepe3 TOUKY IPOCTPaHCTBA U
HEePHEHIUKYIAPHOM K MJIOCKOCTH

45 [TnockocTH U epHeHANKYISIPHBIC UM
npsIMbIe B MHOTOI'paHHHKaX

46 [TnockocT U nepreHINKYIIpHbIE UM
npsIMbIe B MHOTOIpaHHHKAX
[TepnieHMKyIIAp U HAKIOHHASL.

47 [TocTpoeHue nepneHAuKyIsApa U3 TOUKU
Ha MPSIMYIO
[eprienAuKyIAp U HAKIOHHAS.

48 [TocTpoeHne nepneHANKyIsApa U3 TOUKU
Ha MPSIMYIO

49 TeopeMa o0 TpEX nepneHANKYIApax
(mpsimast U oOpartHas)

50 Teopema o Tpéx meprneHAnKyIIpax
(mpsimast u oOpaTHast)

51 Yron Mexay CKpenBaromuMUCs
PSMBIMH
[Tonck mepreHANKYISPHBIX TPSIMBIX C

52 MIOMOIIBIO TIEPTICHTUK YIS PHBIX
IUIOCKOCTEN

53 OpToroHanbHO€ IPOEKTUPOBAHNE
[Toctpoenue ceueHuit kydoa, MIpU3MBL,

54 [IPaBUIILHOM MUPAMUBI C TIOMOIIBIO

OPTOTOHAJILHOM IIPOEKIIUU




55

[Toctpoenue ceuenuii kyoa, mpuU3MBbl,
NPaBUIBHON MUPAMHJIBI C TOMOIIBIO
OPTOTOHAIBHOW TPOEKIIUH

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO II0cKOCTH. [InockocTu
CUMMETPUI B MHOTOTpaHHHUKaX

57

58

[Tpu3Hak neprneHIuKyIIpHOCTH TPSIMON
Y TUIOCKOCTH KakK CIEACTBUE CUMMETPUU

[IpaBusibHBIE MHOTOTPpaHHUKHU. Pacuér
PacCTOSIHUM OT TOYKHU J0 MIIOCKOCTH

59

[IpaBunbHBIE MHOTOTpaHHHUKU. Pacyér
pacCTOSTHUN OT TOYKHU J0 INIOCKOCTH

60

61

CriocoObI ONYCTUTh MEPIEHAUKYIISAPHI:
CUMMCETPUA, CABUT TOYKH I10
HapaJuIeIbHON NPSIMON

CuBur no HenapauienbHON IPSIMOH,
U3MEHEHUE PACCTOSHUM

62

KonTponsnas padora "B3aumHoe
pPacrosoKeHue NPSAMbIX U IUIOCKOCTEH B
npocTpaHcTae”

63

[ToBTOpEHME: Yroa MEXAy IPSIMBIMHU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: YroI MEeXIy
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE




65

I'eomeTpuueckrie METOIbI BBIUYMCICHUS
yria MeXIy MpsMbIMU B
MHOTOTpaHHHUKaX

66

67

68

69

JByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yria

[leprieHAMKYISIPHBIE TIIIOCKOCTH.
CBoiicTBa B3aMMHO MEPIEHINKYISPHBIX
IJIOCKOCTEN

[Tpu3Hak neprneHIuKyIspHOCTH
IJIOCKOCTEH; TeopemMa o0 mpsiMoi
nepecedeHust IByX MI0CKOCTEM
NEPIEeHIUKYISIPHBIX TPEThEH MIOCKOCTH

[TpsMoyronbHbIM napasienenunes; Kyo;

HU3MCPCHUA, CBOMCTBa MMPAMOYTOJIBHOT'O
napajiejienmIic1a

70

TeopeMa 0 nMaroHany NpAMOYTOJIbHOTO
napaielienunesa u ClecTBUe U3 Heé

71

72

73

CTepeOMeTpI/I‘IGCKI/IC W IPUKIIaJIHBIC
3aaa4M, CBA3aHHBIC CO B3aUMHBIM
PacCroJIOKEHHUEM NIPAMBIX U IIJIOCKOCTH

HOBTOpCHI/ICZ CKpCIIUBAIOIHUECH
MpsAMBbIC, TAPAJJICIIBHBIC IINIOCKOCTU B
CTAaHAAPTHBIX MHOT'OI'PAHHHUKAX

Hapa napaJisiCJIbHbIX IJIOCKOCTEH Ha
CKPCIIUBAIOIHNUXCA MPAMBIX, paCCTOAHUC
MCKAY CKPCUIMBAOIIUMHACA IPAMBIMUA B
MMPOCTBIX CUTYyallUAX




74

Paccrosaue oT ToukHn J0 IIIIOCKOCTH,
pacCcTodHuEC OT HpHMOﬁ J0 IINIOCKOCTH

75

Brpluncnenue paccTosHUN MEXY
CKPELIUBAIOIIMMHUCS IPSIMBIMHU C
IIOMOILBIO NIEPIECHAUKYIIIPHON
IUIOCKOCTH

76

77

78

TpéxrpaHHblil yroi, HEpaBEHCTBA AJIs
TpeXTrpaHHbIX yriaoB. Teopema
[Mugaropa, TeopemMbl KOCHHYCOB H
CHUHYCOB JUI TPEXTPAHHOIO yIila

DneMeHTbI chepuIecKoil reOMEeTPUH:
reoJIe3nYeCcKue JIMHUU Ha 3emiie

KonrtponbHas padora "Yrisl u
paccrosiHus"

79

80

81

Cucremaruzanus 3HaHUI
"MHOTOrpaHHHUK 1 €ro 3J1eMeHTHI"

ITupamuaa. Bunasl nupamua. [IpaBunesHas
nvpamua

[Ipu3ma. IIpsamas 1 HaKJIOHHAS IPU3MBI.
[IpaBunpHas npuzma

82

83

84

[IpsiMoit mapannenenunen,
NPSIMOYTOJIBHBIN Mapajienenumnen, Kyo
Beinykiisie MHOrorpanHuku. Teopema
Olinepa

Brinmykiieie MHOrorpanHuku. Teopema

Oiinepa. IIpaBunpHbIe N
MOJYIPaBUIIbHBIE MHOTOTPAaHHUKHU

85

KonTtponbnast pabora "MHuororpaHHuku"




IlonsaTue BCKTOpA HaA IMJIOCKOCTU 1 B

86 1
MIPOCTPAHCTBE
87 CyMMa BEKTOpOB 1
88 Pa3HocTh BEKTOpPOB 1
89 [IpaBuno napasmienenumnena 1
90 YMHOXKEHUE BEKTOpa Ha YHUCIIO 1
Paznoxenne BekTopa 1o 6azucy Tpéx
91 BEKTOPOB, HE JICIKAITUX B OJTHOMN 1
IJIOCKOCTH
92 CkansipHo€ pOU3BEICHUE 1
03 Boruncnenue yria Mexry BEKTOpaMu B |
MIPOCTPAHCTBE
94 [IpocrTeiimme 3aga4u ¢ BEKTOpAMH 1
95 [Tpocreiimne 3agaun ¢ BEKTOpaMu 1
96 [IpocTeiimme 3aga4u ¢ BEKTOpAMH 1
97 IIpocreiilne 3ana4u ¢ BEKTOpaMu 1
98 O00011eHne U cCUCTEMaTU3aINS 3HAHUN 1
99 O06o0011eHre U cucTeMaTU3alus 3HaHUH 1
100 HtoroBast KoHTpoJbHAs paboTa 1
101 Wrorosast kKoHTpOJbHASA paboTa 1
102 O0001IeHne 1 cucTeEMaTU3aINS 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I1O 102

I[MTPOT'PAMME




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Konrpoubusie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
[ToBTOpenue Tembl "KoopauHaTel
1 BEKTOpA Ha IJIOCKOCTH U B 1
npocTtpascTae”
) [ToBTOpenue Temsl "CkansgpHoe 1
MPOU3BEJECHNE BEKTOPOB"
3 [ToBTOpenue Temsl "Boruncnenue yria |
MEXJly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpEeHME TeMbl "YpaBHEHHE IPSIMOM, |
MIPOXO/ISIIEH uepe3 ABE TOUKH"
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3KaxX
6 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, |
ypaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousseneHue 1
8 JIuHeliHbIe HEPABEHCTBA, JIMHEWHOE 1
IPOrpaMMHUPOBAHNE
9 JIuHeliHbIe HEPABEHCTBA, JIMHEMHOE 1
IPOrpaMMHUPOBaHKE
10 HAJIUTUYECKUE METOABI pacyéra yria |
A
MEXy NPSMBIMH B MHOTOI'paHHUKAX
1 AHaMTHYECKHE METO/BI pacyéra yria 1

MECXKAY MIIOCKOCTAMU B MHOI'OI'paHHHUKax




dopMya pacCTOSIHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOPJAWHATaX

13 Haxoxnaenue paccTosiHUI OT TOYKHU A0
TUTOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPaBUJILHON MUPaMUIE

15 KonTtponpsHast pabora "AHanutudeckas
reomerpus"

16 CeueHust MHOTOTPAaHHUKOB:
CTaH/IapTHbIE MHOTOTPaHHUKHU

17 CeudeHust MHOTOTPAHHUKOB: METO/T
CIIEeJIOB
CeueHust MHOTOTPAaHHUKOB:

18 CTaH/IapTHbBIE TUIOCKOCTH, IEPECEUCHUS
IPSIMBIX U IIJIOCKOCTEN

19 [TapannenbHble NpsIMbIE U TIOCKOCTH:
napasuleJIbHble CeUEeHUS

20 [TapamienpHble IPSIMBIE U TUNIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapannenbHble TPsIMbIE U TNIOCKOCTHU:

21 YTJIbI MEXKY CKPELIMBAIOIIUMHUCS
IPSIMBIMU
[TepnenauKyIsipHBIE TPSIMBIEC U

2 IJIOCKOCTH: CTaHJApTHBIE Maphbl

NEePNEHANKYIISPHBIX INIOCKOCTEN U
IIPSIMBIX, CHMMETPUH MHOTOI'PAHHUKOB




23

[lepneniuKynsipHbIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPeEX
NEPIIEHIUKYJIIIpax

24

[IepnieHauKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIVMH B
MHOT'OI'PAaHHHUKAX

25

26

27

[ToBTOpEHUE: MIIOIIA U
MHOTOYTOJILHUKOB, ()OPMYJIBI JIS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100UsT

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0MIAIEH, COOOpaKEHHUS 1O 100U

[ToBTOpEeHwUeE: MIoMaaN
MHOTOYTOJIbHUKOB, ()OPMYJIBI JJIs
riomiaiel, cooopakxeHus moaoous

28

[Tnomaam cedeHnii MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaxKeHus Moa00us

29

30

31

Inomany ceyeHnii MHOrOrPaHHUKOB:
IUIONIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEeHUS MO 100Mst
KonTtponsHas padora "[loBTopenue:
MHOTOTPaHHUKH, CEUEHUS
MHOT'OIPAaHHUKOB"

O6BéM Tena. OObeM MPSIMOYTOIBLHOTO
napaenenuneaa

32

3amaun 06 yaBOCHHH Kyda, O
KBaJIpaType Ky0a; O TPHCEKIHH yTiia




33

CrepeoMeTpuueckue 3aauu, CBI3aHHbIE
¢ 00BEMOM IPSIMOYTOJIBHOTO
napasuiesenumneia

34

[Ipukiiaguelie 3a7a4n, CBsI3aHHbBIE C
BBIUMCIICHHEM 00BhEMA MPSIMOYTOJILHOTO
napajuiejenuneia

35

36

O0BEM MIPSAMOIA TPU3MBI

CrepeoMeTpuueckue 3aa4u, CBSI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSAMOi
IPU3MBI

37

[Ipukiagnaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

38

39

40

Boruncnenue 00bEMOB TN ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. Oopém
HAaKJIOHHOM MPU3MBI

Brrunciienne 00bEMOB TEJI ¢ TTOMOIIBIO
omnpenenéHHoro uHTerpana. O0bEM
UpaMUIbI

®dopmyna 00bEMA TUPAMUIBIL.
OTtHoteHNEe 00BEMOB TUPAMU]T C
OOIIUM YTIIOM

41

®opmyna 00bEMa MUPaMUIbIL.
OTtHomeHrne 00BEMOB TTUPAMUT C
OOIIUM YTIIOM

42

CrepeomMeTpriecKue 3a/1a4u, CBI3aHHBIC
¢ 00bEMaMH HAKJIOHHOW TIPU3MBI

43

CrepeoMeTpUUYECKHE 3a/1auH, CBSI3aHHBIC
¢ 00bEMaMH TUPaAMUJIBI




[Ipuknanueie 3apaun mo Teme "OObEMBI

44 Ten", CBsA3aHHBIE ¢ 00HEMOM HAKIOHHOM
MIPU3MBI

45 [Ipuknanseie 3axaun o Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM THUPAMHUIBI

46 [Ipumenenue 06bEMOB. Beruncienue
PacCTOSIHUSA A0 MIIOCKOCTH

47 Kontponbhas pabota "O6beM
MHOTOTpaHHUKA"
unuuapudeckast TOBEPXHOCTb,

48 00pa3yromue MUJINHIPUIECKOM
MOBEPXHOCTHU

49 Humuuap. [pssMoi KpyroBon HUIMHIP.
Inomaae MOBEPXHOCTH LIMJIMHAPA

50 Konunyeckasi moBepXHOCTh, 00pa3yroIue
KOHHYECKOU nmoBepxHoctu. Konyc

51 CeueHue KOHYca MI0CKOCTBIO,
napauieIbHOM MIIOCKOCTH OCHOBAHUS

57 VYceuénnslit konyc. M300paxenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomaas OOKOBOM MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTH KOHYyCa
CrepeomeTpuuecKkue 3a1a4u Ha

55 JTI0OKa3aTelIbCTBO U BHIYMCIICHHE,

MOCTPOCHUEM CEUEHUHN IMIUHIPA,
KOHYca




56

CrepeomeTpuuecKkue 3a1auu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHHUEM CEUCHH IIMIINH/IpA,
KOHYcCa

57

HpI/IKJIa[[HBIe 3aga4u, CBA3aHHBIC C
OUIMHAPOM

58

59

HpI/IKJ'IaI[HBIe 3aJa4yu, CBA3aHHBIC C
OUIMHAPOM

Cdepa u map

60

Ilepeceuenue cheps! u mapa ¢
iockocThio. Kacanue mapa u chepsl
IUIOCKOCTBI0. By 1 n3obpaskenue mapa

61

62

[Tepeceuenue cdepsl U mapa ¢
1ockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bun u n306pakeHue mapa

VYpasuenue chepsl. [Inomans chepst u
e€ yacrei

63

64

65

Cummetpus cdepsl 1 mapa

CrepeoMeTpHuuecKkre 3aa4u Ha
JTIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHUEM MX CEUSHHH TIIOCKOCTHIO

CrepeoMeTpHuuecKkue 3aa4u Ha
JI0KA3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chepoit U mapom,
MOCTPOCHUEM UX CEYEHUI MIOCKOCTHIO

66

[pukiagHbie 3a1a4u, CBSI3aHHBIC CO
cdepoii u mapom




[ToBTOpPEHME: OKPYKHOCTH Ha

67 MJIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJAPTHBIC MTOA00HS

68 Paznuunbie KOMOMHALIUY TEI BpaIleHUs
¥ MHOTOTPAHHHUKOB

69 3agauu o Teme "Tena ¥ TOBEPXHOCTH
BpaieHus"

70 3agauu o Teme "Tena U MOBEPXHOCTH
BpaieHus"

71 KonTponpHas padora "Tena u
MOBEPXHOCTHU BpaleHus"

7 O0BeéM muuHapa. Teopema 06 00bEME
IPSIMOTO IUJIHH]IPA
Brruuciienue 006EMOB TEJI ¢ TOMOIIBIO

73 omnpenenéHHoro uHTerpana. O0bEM
KOHYyca

74 IInomiaau 00KOBOI M MOTHOM
MOBEPXHOCTH KOHYyCa
CrepeomeTpuuecKkue 3aJ1auu, CBI3aHHbIC

75 C BBIYHCIIEHUEM 00BEMOB IIMITHH]IPA,
KOHyca

76 [Ipuknanueie 3aaaun o Teme "OO0bEMBI
Y TUIOLIAU OBEpXHOCTEH Ten"
O0BEM 1Iapa 1 MapoBOTO CEKTOpa.

77 Teopema 06 06béme miapa. [lnomans

cdepsl. CTepeoMeTprUUeCcKIe 3a1a4H,
CBsA3aHHBIC C BBIYUCIICHUEM O6’béMOB




11apa, [apoBOro CETMEHTA U 1IapOBOT0
CeKTopa

78

[Ipuknanueie 3axaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wionaneio ceprr. COOTHOIICHUS
MEX]y TUIOIIA SIMU TIOBEPXHOCTEHN 1
00BpEMaMU ITOTOOHBIX TEN

79

[TomoOHBIE TENa B IPOCTPAHCTRE.
N3menenne 00bEMa mpu 1o 100uu.
CrepeoMeTpHuecKre 3aa9d, CBI3aHHbBIC
C BBIYUCIICHHEM 00BEMOB TEI U
10181 TOBEPXHOCTEN

80

81

82

83

KonTponsHas padora "[Tnomaam
MTOBEPXHOCTH U 00BEMBI KPYTJIBIX TeN"

JIBIKEHUS IPOCTPAHCTBA.
OtoOpaxenusi. [IBHKEHUS U PaBEHCTBO
¢uryp. OGmmue cBoiCTBa IBUKEHUIN

Buael nBukeHni: apauieIbHbIN
IIEPEHOC, LEHTPAJIbHAsl CUMMETPHUS,
3epKaJIbHasi CHMMETPHS, TOBOPOT
BOKPYT IIPSIMOU

[IpeobpazoBanus nomoous. [psmas u
cdepa Ditnepa

84

85

I'eomeTpuyeckue 3a1aun Ha
MMPUMCHCHUEC NBUKCHUA

KonTtponbHas padora "Bekrops! B
npocTpaHcTae”




86

87

Ob6o6maromee mosropenue 11 nmonsTuit
1 METOJI0B Kypca reometrpun 10—11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEM B TpoCcTpaHCcTBE"

Ob6o6maromee noropenue 11 nmoHsTuit
1 MeToJ10B Kypca reomerpuu 1011
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUIL:
"BekTopsbl B npocTpaHcTBe"

88

Ob6o6maromee mosropenne 11 monsTuii
U METOJ0B Kypca reomerpun 10—11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUI:
"BekTopsbl B npocTpaHcTBe"

&9

O6o06matomiee moropenue 11 monHsTHit
¥ MeT0JI0B Kypca reomerpun 1011
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWIA:
"O6beM MHOTOrpaHHuKa"

90

O6o06matomiee moropenue 11 monsTHit
1 METOJI0B Kypca reomerpun 1011
KJIaCCOB, CHCTEMaTH3aIlHs 3HAHWIM:
"O6beM MHOTOTpaHHHUKA"

91

O6o06matomee moTopenue 11 moHsTHIt
1 MeTo/10B Kypca reomerpun 1011
KJIaCCOB, CHCTEMaTH3aIlHs 3HAHWIM:
"ITnomaay MOBEPXHOCTH U 0OBEMBI
KpyTJbIX Ten"

92

O6o6matomee moropenue 11 moHsTHI
1 METOJIOB Kypca reometrpun 10—11
KJIACCOB, CHCTEMATH3aI1s 3HAHUMN




"TTnomany mOBEPXHOCTU U O0BEMBI
KpyIJibIX Ten"

93
94

Wrorosas KoHTpOJbHASA paboTa

HtoroBast kKoHTpoJIbHAs paboTa

95

96

97

98

99

[ToBTOpeHnue, 0600IICHNE U
crucTemMaTu3auus 3HaHUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HaYKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

Ucropus pa3BuTus CTepeoMeTpuu Kak
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

100

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HayKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Hcropust pa3BUTHS CTEPEOMETPUH KaK
HaYKHU U €€ poJib B pa3BUTUHU




COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Wcropus pa3BuTus CTEPEOMETPUU KaK

102 HayKH U €€ poJib B pa3BUTUHU

COBPCMCHHBIX MHKCHCPHBIX U

KOMITBIOTCPHBIX TEXHOJIOT ni

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

7

7.1

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUS OCHOBHOI
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHET0 oﬁmero 06pa303a}mﬂ

I'eomerpus

OHepI/IPOBaTL MMOHATHUAMMU: TOUKA, IIpAMad, IIJIOCKOCTb

7.2

7.3

7.4

IIpuMeHATh aKCHOMBI CTEPEOMETPUU U CIIEICTBHS U3 HHUX IIPU PEIICHUHU
r€OMETPUYECKUX 3a]1a4

OnepupoBaTh MOHATUAMHU: MAPAIEIBHOCT, U MNEPICHIUKYISIPHOCTH
MPSIMBIX U MIJIOCKOCTEH

KrnaccudunupoBaTh B3aMMHOE PACIOJIOKEHUE MPSMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

7.6

7.7

OnepupoBaTh NOHATUSMU: JIBYTPAHHBIA Yroj, TpaHU ABYIPAHHOIO yria,
peOpo ABYIpaHHOIO YIja, JIMHEHHBIN Yroy IBYTPaHHOIO yIJla, IpajycHas
Mepa JBYTPaHHOIO yIiia

OnepupoBaTb NOHATUSAMHU: MHOTOTPAHHMK, BBINYKJIBIA M HEBBITYKJIBIN
MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHMKA, TPaBUJIBHBI MHOTOTPAHHUK

Pacrio3HaBaTh OCHOBHBIE BHJbI MHOTOIPAaHHMKOB (ITUpaMUjaa, MpHU3Ma,
IPSMOYTOJIbHBIN Mapasienenunes, Kyo)

7.8

KnaccupunupoBate  MHOTOTpaHHHKHM, BbIOMpas  OCHOBaHMS  JJs
KJIacCU(pUKaLMU (BBITYKJIbIE U HEBBITYKIIbIE MHOTOTPAaHHUKH, TIPaBUIIbHBIE
MHOTOTPaHHUKH, NPSMbIE U HAKJIOHHbIE IPU3MBbI, TApaIJIEIIETIUIIE b )

7.9

7.10

OHepI/IPOBaTL ITOHATHUAMMU CCKylIas IIIIOCKOCTB, CCUCHUC
MHOTI'OIr'paHHUKOB

OOBICHATH MPUHIHUIIBI TOCTPOCHU A CEYEHHMII MHOTOT' PAHHHUKOB, UCITOJIb3Y
METOA CICOA0B

7.11

Ctpoutp ceyeHUs] MHOTOTPAaHHMKOB METOJOM CII€AOB, BBINOJIHATH
(BBIHOCHBIE) TIJIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (pUTYp:
BU/] CBEpPXY, COOKY, CHU3Y

7.12

Pemate 3amaun Ha HaxOXJIEHHWE TEOMETPUUYECKUX BEIIMYWH 1O o0pas3iam
WM aJTOPUTMaM, TPUMEHSS HW3BECTHBIC AHAIMTUYECKHE METO/Abl TpPHU
pEIICHUH CTAaHJAPTHBIX MaTEMaTHYECKMX 3aJad Ha BBIYUCIICHUE
PACCTOSIHUN MEXIy NBYMsI TOYKaMH, OT TOYKH JO MPSMOH, OT TOYKH]IO
MJIOCKOCTH, MEK]Ty CKPEIIMBAIOLIUMUCS MPSIMBIMU

7.13

Pemate 3amaun Ha HaxXOXJEHHWE TEOMETPUUYECKUX BEIWYWH IO o0pas3iam
WU alTOpUTMaM, MPUMEHSS HM3BECTHBIC AHAIIMTUYECKHE METO/AblI TPH
pPEIICHUU CTAHIAPTHBIX MAaTEMaTHYCCKUX 3a7ady Ha BBIYUCICHHE YTJIOB




MEXY CKPEIIMBAIOIIMMHUCS MPSAMBIMH, MEXIY IPSIMOM U INIOCKOCTBIO,
MEXIY IIIOCKOCTSAMU, ABYTPAaHHBIX YIJIOB

Bbraucnsate 00bEMBI M IUIOIIAAM IMOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpu3ma, mupamMuaa) ¢ IpuMeHeHueM (opMyJl, BEIYUCISATH COOTHOIICHUS

7.14 MEXIY IUIOIIAASIMU MOBEPXHOCTEH, o0BéMaMu MOJ00HBIX
MHOTOTPaHHUKOB
715 OnepupoBaTh MOHATUSMHU: CUMMETpPHUS B IMPOCTPAHCTBE, LEHTP, OCh U
’ IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M IUIOCKOCTH CHMMETPUHU (BUTYPBI
W3Bnekatp, MmpeoOpa3oBbIBaTh U HMHTEPIPETUPOBATH HH(OPMALUIO O
7.16 MPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (Urypax, MpeICTaBICHHYIO Ha
YepTekax U pUCYHKax
[TpumeHsITh reomMeTpuuecKkre (QakThl JUIsl PELICHUS] CTEPEOMETPUUYECKHUX
7.17 3aja4, MPeAINoJaraloliuX HECKOJIbKO IIaroB PEHICHUS, €CJIH YCIOBUS
MPUMEHEHHUS 3a/IaHbl B IBHOU (hopMme
718 IIpuMeHATH mHpoCTEHMIIME MPOTPaMMHBIE CpPEIACTBA U DJIEKTPOHHO-
’ KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEIIEHUN CTEPEOMETPUUECKHX 3a]1a4
719 [TpuBOIUTH MpUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MpUpPOAE U
' JKU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHsTh MOoTy4YeHHbIE 3HAHUSI Ha IPAKTUKE: aHAJIM3UPOBATh peabHbIe
CUTYaIlMU U IPUMEHSATh U3YUEHHBIE MTOHATHUS B IPOLIECCE TTOMCKA PEILICHUS
MaTeMaTH4ecku  cPOpPMYIHPOBAHHOW  MPOOIEMBI,  MOAETUPOBATH
7.20 peallbHbIE CUTyallud Ha S3bIKE T'€OMETPUHU, HMCCIEN0BATh IMOCTPOEHHBIE
MO/IEJIU C UCTI0Ib30BAHUEM T€OMETPUUYECKUX MOHATHI U TEOPEM, armnapara
anreOppl, pelaTh NPAKTUYECKUE 3a/lauM, CBA3aHHBIE C HAXOXJICHHEM
F€OMETPUUECKUX BEIIUYUH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NpoBEPsSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero oopa3oBaHust
pe3yJbTarta
6 ['eomeTpus
OnepupoBaTh MOHATHAMU: LMWIMHAPUYECKas MOBEPXHOCTb, 00pa3yrolye
6.1 HWIMHJIPUYECKON TOBEPXHOCTH, LWIMHJIpP, KOHUYECKas IMOBEPXHOCTD,
' oOpa3yromue KOHMYECKOM  TOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTh
6.2 Pacrnio3naBath Tena BpameHus (IHJIMHADP, KOHYC, cdepa u map)
6.3 OOBSCHATH CIIOCOOBI TTOJTYyUYCHHSI TEJT BpaIlCHUS
6.4 KnaccudunupoBaTs B3auMHOE pacrioiokeHue cepbl U MIO0CKOCTH




6.5

OnepupoBaThb MNOHSATUSMHU: IIAPOBOM CErMEHT, OCHOBAHHE CETMEHTa,
BBICOTA CErMEHTa, IIApOBOM CIIOM, OCHOBaHME IIAPOBOTO CJIOS, BHICOTA
[IapOBOTO CJI0S, IIAPOBOM CEKTOP

6.6

6.7

6.8

Boruucnsate 00bEMBI M IUIOHIAAM TOBEPXHOCTEM TeJl  BpallleHus,
TEOMETPHYECKUX Tell C MPUMEHEHUEM POopMYTT

OnepupoBaTh TMOHATHSAMH: MHOTOTPAaHHHMK, BIHUCaHHBIA B chepy u
OINKMCAHHBIN 0KOJIO cepsl, chepa, BIUCAHHAS B MHOTOTPAHHHUK HJIU TEJIO
BpalllCHUS

BBIYHCIATE COOTHOIICHUS MEXKAY IIOMIAASIMH TOBEPXHOCTEH U 00bEMaMuU
IMOAOOHBIX TEN

6.9

N300paxarh u3yyaemble QUIypbl OT PYKH U C NPUMEHEHHEM IMIPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

6.11

6.12

BbImonHATe (BBIHOCHBIE) IUIOCKHE YEPTEKU M3 PUCYHKOB IPOCTHIX
00BEMHBIX (uryp: BUA CBEpXy, COOKY, CHU3Y; CTPOUTH CEUEHUS Tell
BpaleHus

W3Brekatb, WHTEPNPETHPOBATh M MpeoOpa3oBbIBaTh HH(POPMALUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, MpencTaBICHHYIO Ha
YepTekax U pUCYHKaxX

[TpumeHsITh reomMeTpuuecKkre (QakThl JUIsl PEeUICHUS] CTEPEOMETPUYECKHUX

3aaa4, MNpeAnojararomux HECKOJbKO IMaroB peHICHUsA, €CJIU YCIOBUA
MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

6.13

6.14

6.15

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

BbIMONMHATE NEUCTBUSL CIIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpAa HAa YHUCIO, OOBSCHATh, KAKUMHU CBOWCTBAMHU OHH
o0azaoT

HpI/IMeHHTb IMMPpaBUJIO MTapaJlICJICITUIICAA ITPH CIIOKECHUU BEKTOPOB

6.16

OnepupoBaTh MOHATUSIMU: JEKAPTOBbI KOOPJAMHATHl B IPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATBHI BEKTOPA,
yrol MeXAy BEKTOpaMH, CKaJsIpHOE€ IPOM3BEIEHUE BEKTOPOB,
KOJUIMHEApHbIE U KOMITJIAaHAPHBIE BEKTOPBI

6.17

6.18

Haxomuts cymMMy BEKTOPOB U MPOU3BEIEHHE BEKTOpa Ha YHUCIO, Yrol
MEX/1y BEKTOpPaMHU, CKaJIIPHOE MPOU3BEACHHE, PacKiIalbIBaTh BEKTOP MO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

38.IIaBaTB IIJIOCKOCTh YPABHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

PemraTs HpOCTeﬁMHe rCOMCTPHUYCCKHUEC 3a/la4 Ha IPUMCHCHHUEC BEKTOPHO-
KOOpAWHATHOTO METOAa

6.20

Pemrate 3amaun Ha J10Ka3aTeIbCTBO MaTEMaTHUECKHUX OTHOILICHUM M
HaXO0XIACHUEC T'COMETPHUYCCKUX BCIIMYUH I10 06pa3uaM WKW aJirOpUTMaM,
IIPpUMCEHAA HN3BCCTHBIC METOAbI npu pE€IICHUN CTaHIapTHBIX
MaTeMaTHYCCKUX 3a1a4




6.21

IIpuMeHATH MpOCTEHIIME MPOrpaMMHBIE CpPEACTBA U BIJIEKTPOHHO-
KOMMYHHKAI[MOHHBIE CUCTEMBI IIPH PEILICHUN CTEPEOMETPUUECKHX 3aad

6.22

6.23

IIpuBOoaUTE IIPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IIPUPOAC U
JKU3HH, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

[TpumeHsTh MOTy4YeHHbIC 3HAHUS Ha MPAKTHUKE: aHAJIM3UPOBATh peajbHble
CUTYallUU ¥ IPUMEHSTh U3Y4YEHHbIE MOHITHS B IIPOIIECCE TOUCKA PEIICHUs
MaTeMaTHU4eckKu  cPOpPMYIMPOBAHHOW  MPOOJIEMBI,  MOJAEIUPOBATH
pealbHbIE CUTYyallMd Ha SI3bIKE T'€OMETPHUH, HCCIIEIOBATh MOCTPOCHHBIE
MO/IEJIU C UCIIOIb30BAHUEM T€OMETPUUECKUX MMOHATUM U TEOPEM, annapara
anreOphl, pemaTh MPAKTUYSCKUE 3a/ladd, CBS3aHHBIE C HAXOXKJICHUEM
T€OMETPUUYECKUX BEITUYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
7

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHblE TIOHATUA cTepeoMeTpuu. Touka, mIpsiMasi, MIOCKOCTb, IPOCTPAHCTBO.
[TonsiTrie 06 aKCMOMaTHUYECKOM IIOCTPOEHUHU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUU
U CJIEICTBUS U3 HUX

7.2

7.3

7.4

B3aumHoe  pacnosokeHue NpsAMBIX B IPOCTPAHCTBE:  IE€pPECEKaroLIUecs,
napajuleJibHble M CKpeluBaroluecss mpsmble. [lapauienbHOCTh NOpSAMBIX U
IUIOCKOCTEHl B IMPOCTpPAHCTBE: MapajUlesibHbIE IpsIMbIE B  IPOCTPAHCTBE,
[apajuIeIbHOCTh TPEX MPSAMBIX, MApaLIEIbHOCTh HPSIMONM U IUIOCKOCTH. YTJIBIC
COHANPABJICHHBIMU CTOPOHAMH, YIOoJl MEXAYy MNpSIMbIMH B IPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEH: MapajlieNbHbIe MJIOCKOCTH, CBOMCTBA MapajulesIbHbIX
wiockocteil. [IpocTeiiine mpocTpaHcTBeHHbIE (PUTYPBHI HA IIIOCKOCTHU: TETPadIp, KYO,
napajuieJenuIe]], IoOCTPOCHUE CEUCHUM

HepHeHZ[I/IKy.]U[pHOCTI) HpﬂMOﬁ N IUIOCKOCTHU: TMEPINCHAUKYIIAPHBIC IIPIAMBIC B
MIPOCTPAHCTBE, NMPSAMbIE MTapaJUIEIbHbIE U NEPIEHANKYIISAPHBIE K INIOCKOCTH, TPU3HAK
MEPIEHIUKYISIPHOCTHU MPSMOM U INIOCKOCTH, TEOPEMA O IIPSIMOM NEPHEHAUKYIIPHOIN
MJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YTOJI MEXAY NPSMOM U IIIOCKOCTBIO, ABYTPaHHBIM
yIOJ1, IMHEWHBINA YroJl IBYIrpaHHOro yria. [lepnenanKkymsip 1 HakJIOHHBIE: PACCTOSIHHUE
OT TOYKH JI0 TNIOCKOCTH, PACCTOSTHUE OT MIPSIMOM JI0 THTOCKOCTH, MPOEKIHs (PUrypsl Ha
IIJIOCKOCTB. [IepreHINKyIIpHOCTh INIOCKOCTEN: IPU3HAK IEPIIEHINKYISIPHOCTH JIBYX
mrockocteil. Teopema 0 TpEX MepreHIuKyIIsipax

IloHsATHE MHOrOrpaHHUKA, OCHOBHBIE DJIEMEHTbI MHOIOIPAHHHKA, BBIIYKIIBIE U
HEBBIMYKJIbIE MHOTIOI'DAaHHUKH, pa3BEPTKa MHoOrorpaHHuka. I[lpusma: n-yronpHas
Mpu3Ma, TpaHU U OCHOBaHUS MPHU3MBI, MpsMasi U HaKJIOHHAs MPU3MbI, OOKOBas U
IIOJIHAs IOBEPXHOCTh Npu3Msbl. [lapamienenumen, npsAsMOyTOIbHBIN MTapajuIeIenuIe]
u ero coiictBa. [lupamuia: n-yroiapHas nupamMuaa, TpaHu U OCHOBAaHUE MUPAMMUIBI,
OO0KOBas U MOJHAsl MOBEPXHOCTh MUPAMHU[IBI, TPAaBUIbHAS U yCeU€HHas MHUpaMUia.
OnemMeHTbl TpuU3MbBl WU nupamuiabl. [IpaBuiabHBIE MHOTOTpaHHUKHU: IOHSTHE
IIPaBWJIBHOTO MHOTOTpaHHMKA, NpaBWIbHAs IpU3Ma M IpaBUibHAs NHpaMuja,
NpaBUJIbHAS TPEYTroJibHAs MUpaMHJIA U NMPaBHIBHBINA TeTpasap, Ky0. [IpencraBnenue
O IpaBWIBHBIX MHOTOTPaHHHMKAaX: OKTa’Ap, NOAEKa’ap U ukKocadapyrue CedeHus
IIPU3MBI ¥ TUPAMHAIBI

7.5

CuMMeTpHsl B IPOCTPAHCTBE: CHMMETPHSI OTHOCUTEIBHO TOUKH, TPSMOM, TUIOCKOCTH.
DOneMeHThl CHUMMETPUM B  NHMpaMujax, Hapajulelenunenax, IMpaBHIbHBIX
MHOT'OTPaHHUKAX

7.6

Brruncnenue »1neMEHTOB MHOTOIPAaHHUKOB: pE&Opa, auaroHanu, yriel. [lmomaznb
OOKOBOW TIOBEPXHOCTH M TIOJHOW IOBEPXHOCTH TPSIMOW TMPHU3MBI, TUIOIIAIb




OCHOBAHHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpAMOM mpu3mbl. [lnomans 60koBoi
IIOBEPXHOCTH W IIOBEPXHOCTH IIPAaBUIBHOW IHUPAaMMIbI, TEOpeMa O IUIOIALu
yceu€HHo# nupamupsl. [Tonstue 06 00béMe. O0bEM HMpaMUIbl, TPU3MBI

7.7

[Tono6uble Tena B mpocTpancTBe. COOTHOIIEHUS MEXKY IJIOLIAAsIMU IIOBEPXHOCTEH,
00bEMaMU MOT00HBIX TET

11 KIIACC

Kox
6

6.1

6.2

6.3

IIpoBepsieMbI 3J1€MEHT COAEPKAHUS

I'eomerpus

[{unuHapuyeckas MoBEPXHOCTh, 00pa3yoIlre HUIHHIPHUYECKON TOBEPXHOCTH, OCh
HWIMHIPUYECKON moBepxHocTH. Llunuuap: ocHoBaHus u OOKOBasi MOBEPXHOCTb,
o0pa3syroias 1 0Ch, TUIOLIaAb OOKOBOI U MOJTHON MTOBEPXHOCTHU

Konuveckass moBepXHOCTh, 00pa3yrolIe KOHHYECKOH MOBEPXHOCTH, OCh U
BepIlIMHA KOHUYECKOW moBepxHOCTU. KoHyc: OcHOBaHME U BepIIMHA, 00pa3yroiias
U OCb, TUTOIMIa/1b OOKOBOM 1 MOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolue
U BBICOTa, OCHOBAaHHUA U OOKOBasi MOBEPXHOCTh

Cdepa u map: ueHTp, paguyc, [uamMerp, Iiomaas noBepxHocTu chepsl. Bzaumuoe
pacmionoxeHue chepbl U TIOCKOCTH, KacaTelbHas TUIOCKOCTh K cdepe, MIoIaab

cepsl

6.4

6.5

6.6

N3o0pakenue Ten BpaleHust Ha IIIOCKOCTH. Pa3BépTka mumHApa 1 KOHyca
KomOuHammu Tten BpalleHHs M MHOTOTPaHHUKOB. MHOIOTpaHHHK, ONMCAaHHBIN
0KOJIO cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsarue 06 o6nEme. OcHOBHBIE CBOWCTBa 00BEMOB Tei. Teopema 00 o0OBEME
IPSMOYTOJIBHOTO NapajiieNienunesa v ciaeacTBus u3 He€. O0bEM IUIMHPA, KOHYCA.
O06BEéM mapa u miomaas chepsl

6.7

6.8

6.9

6.10

[Tonobubie Tena B  mpocTpaHcTBe. COOTHONIEHUS MEXIy  IUIOMIAJSAMU
MOBEPXHOCTEN, 00bEMAMHU MOOOHBIX TE

Cevenus muiuHApa (mapajielbHO W TEpHeHIUKYISIPHO OCH), CEUeHHsI KOHyca
(mapasuienbHOE OCHOBAHMIO U IIPOXOJAIIEe Yepe3 BEPIINHY), CEUEHHUS I1apa

BCKTOp Ha IUIOCKOCTU U B IPOCTPAHCTBE. CnoxxeHrue ¥ BBIYMTAHUE BCKTOPOB.
YMHOXKEHHE BCKTOpPAa Ha YUCIIO. Paznoxenue BCKTOpa 1o TpéM HCKOMIIJIAaHAPHBIM
BCKTOpaM. HpaBI/IJ'IO HapajiiejcnumIicaa. Pemienne 3aaad, CBsA3aHHBIX C
MMPUMCHCHUCM IIPaBUII JEeNCTBUI C BCKTOpaMUu

[IpssMmoyronbHas cucreMa KOOpPAMHAT B MPOCTpaHCTBE. KoOoOpInWHATBI BEKTOpA.
[Ipocreitmne 3amaun B KOOpAWMHATaX. YTOd MexaAy Bekropamu. CkanspHoe
MIPOU3BEJCHUE BEKTOPOB. BBIUKCIIEHHE YIIIOB MEXIY HPSIMBIMUA U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/I IIPU PEIICHUHA TEOMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnanenue MeronamMum J0Ka3aTeNIbCTB, AITOPUTMAMHU PELICHUS 3ajady;
yMeHue GopMyIMpoBaTh U ONEPUPOBATh IMOHATUAMU: ONpEAEICHHUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, IpPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIUPOBKH; IPUMEHATh UX; YMEHUE (POPMYIUPOBATH
0o0paTHOE M IPOTUBOIMOJIOKHOE YTBEP)KIACHHUE, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPHI, HCHOJIb30BATH METOJA MaTEeMaTUYeCKOH WHIYKIHHU;
IIPOBOAMTH JIOKA3aTEJIbHBIE PpACCYXKACHHMS TIpU pEUIeHUH 3aj]ad,
OLICHUBATh  JIOTMYECKYK MPAaBUIBHOCTb  PACCYXKIEHHH; yMEHHE
ONEpUPOBATh MOHATHSIMH: MHOKECTBO, NMOJAMHOYXECTBO, ONEpPallMU Haj
MHOKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAHUS PealIbHBIX MPOLIECCOB U SBJICHUN U NPU PELICHUH
3ajja4, B TOM 4YHCIIEé M3 JpPYruxX Yy4eOHBIX IPeIMETOB; YyMEHHE
ONepUpOBaTh MOHATUSIMU: I'pad, CBA3HBIN rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTb M ONHUCHIBATh Tpadbl pasIUuYHBIMU

crocob6aMu; UCIOJIb30BaTh Ipadbl MpU PELICHUH 3a/1a4

YMeHue ornepupoBaTh MOHITHSIMH: HATYPaJIbHOE YHCIIO, IIEJI0C YHUCIIO,
CTETeHb C LIEBbIM MMOKa3aTelieM, KOPeHb HAaTypallbHON CTENEeHH, CTEIIeHb
C palMOHAIBHBIM  TIOKa3aTejeM, CTeNneHb C  JACHCTBHTEIHHBIM
nmokasareneM, JorapudM duciaa, CHHYC, KOCHHYC U  TaHTEHC
MPOM3BOJIBHOTO YHUCIIA, OCTATOK IO MOJYJIO, pallOHAIbHOE YHCIIO,
HppalOHAIBHOE  YHCIIO, MHOXECTBAa  HATypalbHBIX,  IEJBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX YHCET; YMEHHE HCIOJIbh30BaTh
MpU3HAKU JOCIMMOCTH, HauMEHbIITNNI O6HII/II\/'I JCIINTCIIb 1 HAMMCHBIICC
oO1miee KpaTHOE, aNropuT™M EBKIHIA IPU pellIeHry 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMH ~ TO3WIIMOHHBIMH ~ CHCTEMaMH  CYHCJICHHUS; yMEHHE
BBIIOJIHATL BBIUHMCIICHHE 3HAUYECHUHN U Hp606pa30BaHI/ISI Bpra)KCHI/Iﬁ CcO
CTENeHsAMH W Jorapudmamu, MmpeoOpa3oBaHUs JAPOOHO-pAIMOHATBHBIX

BLIpa)KeHHﬁ; YMCHHE OIICPpHUPOBATH MNMOHATUAMHU: TOCICAOBATCIIbHOCTD,




apudMeTHIecKasi Iporpeccusi, reOMeTpuUIecKasi Iporpeccusi, 0ECKOHEYHO
yObIBaroIasi  reoMeTpUYecKas  MpOTpeccusi; yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTOMOIIBIO PEKYPPEHTHBIX (GOPMYIT,
YMEHHUE OINEepUPOBATh MOHATUSMU: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE
KOMILIEKCHBIC YHCIIa, MOYJIb M apI'YMEHT KOMILJIEKCHOTO YKciia, popma
3aMUCcH KOMIUJIEKCHBIX Yucell (TeoMeTpudecKas, TPUTOHOMETpUYeCcKas U
anreOpanyveckas); yMeTb IPOHM3BOAUTH apU(PMETHUYECKUE IEHCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPHUBOJUTH MPUMEPHl  HCIOJIB30BAHUA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUAMHU: MaTpuia 2x2 u 3x3,

OMnpeCaACIMTCIIbL MATPHILIbI, I‘GOMeTpI/I‘IeCKI/If/'I CMBICJI OTIPCACIINTECIIA

YMmenune OIICpHUPOBATH INOHATUAMHU: pPAOVOHAIBHBIC, WPpalWOHAJILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCEPABCHCTBA, HX CUCTEMBI; YMCHHC OIICPHUPOBATH
HNOHATHUAMU:. TOXICCTBO, TOXIACCTBCHHOC Hp606p330BaHI/Ie, YpaBHCHHEC,
HCPAaBCHCTBO, CHCTCMa ypaBHeHI/IfI U HCPABCHCTB, PAaBHOCUJIIBHOCTb
ypaBHeHHﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CHUCTCMbI C IOMOMIBIO PAa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTCMBI C IIapaMETPOM; IMPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCIICHUA MATEMATUUCCKHX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAaYKH U peaﬂBHOﬁ KHU3HU

VYMeHue onepupoBaTh MOHATUAMH: (QYHKUUS, UYETHOCTb (DYHKLUH,
NEePUOANYHOCTh (PYHKIIUH, OTPAHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
byHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJbIllee ¥ HaUMEHbIIee 3HaYeHUs
GYHKIIMM Ha MPOMEXKYTKE, HeTpepbIBHAs (DYHKIKS, aCUMOTOTHI Irpaduka
¢byHKIMY, TIepBas U BTOpas NPOU3BOIHAS (DYHKIMH, T€OMETPUUECKUI U
¢busznyeckuit CMBICT TPOU3BOAHOM, NepBooOpa3Hasi, ONpeAeHEHHbIN
MHTETpajl; YMEHUE HAaXOAUTh ACHUMOTOTHI Tpaduka (YyHKIHMU; yMEHHE
BBIUMCIATh TMPOU3BOAHBIE CYMMBI, IPOU3BENEHHUS, YAaCTHOTO H
KOMITO3UIIUHN (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky
(GyHKIIMM; YMEHUE HaXOJAWUTh MPOU3BOJHBIE AJIEMEHTApHbBIX (DYHKIHUIA;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaMOOJbIIME U HAMMEHBIINE 3HAuYeHUs (DYHKIUI; CTpPOUTH
rpaduKd MHOTOWIEHOB C MCIOJb30BAHUEM amIapara MaTeMaTH4YeCKOro
aHauu3a; MPUMEHATh NPOM3BOJIHYIO JUISI HAaXOXKACHUS HAWIy4IIero
pellieHus] B NPUKJIAJAHBIX, B TOM YHCIE COLUAIbHO-D)KOHOMUYECKUX H

bU3HYEeCKUX 3aa4ax; HaXOJUTh TUIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO




HHTCErpaisa; MpuBOAUTE HNPUMEPbI MATEMATHYCCKOI'O0O MOACIIMPOBAHUA C

OMOIIIbI0 T PEepeHIInATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOpaTHas
GYHKIMA, KOMOO3UIMS (GYHKIUHA, JTUHEHHas (QYHKIHS, KBaJpaTHYHAs
byHKIu, paroHaibHast byHKuu, CTEIIeHHast byHKIHA,
TPUTOHOMETpHUYECKHEe (YHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKHE
¢yHKuMu, TMOKaszarenbHas M Jorapupmuueckas (yHKIHH; yMEHUE
CTpOUTHh TpaduKy HM3Y4eHHBIX (DYHKUIMH, BBITOIHATH MpeoOpa3oBaHUS
rpaduKoB QPYHKINH, HCIIOIB30BATH TPAPHUKH ISl H3YYEHUS TPOIIECCOB U
3aBUCHMOCTEH, MIPU PEUICHUH 3a/1a4 U3 JIPYTUX Y4eOHBIX MPEIMETOB U
3a71a4 U3 peaIbHOM JKM3HU; BBIPAXKaTh (POPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIIOJIb30BaTh CBOMCTBA U rpaduku pyHKIMH IS peleHUs
YpaBHEHHIA, HEpPaBEHCTB M 3aJady C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHHI, HEPABEHCTB

U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud Pa3HbIX TUIIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, J10JIM M YacTH, Ha JIBUXKEHHE, paboTy, CTOMMOCTh TOBapOB U
YCIIYT, HAJIOTH, 33J1a4u U3 00JIaCTH YNpPaBICHUS JIUUYHBIMU U CEMEUHBIMU
(dbuHaHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHHs, HEPaBEHCTBA M HUX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATh IIOJYyYEHHOE DPELICHUE H
OLIEHUBATh MPaBIONONO0HOCTh pE3yJIbTaTOB; YMEHHE MOJAEIHPOBATH
peanbHbBle CUTyallud Ha S3BIKE MAaTEMAaTHKH; COCTAaBJIATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl II0 YCJIOBHUIO 33Jayy,
HCCIIE0BATh IIOCTPOCHHBIE MOJENHM C HCIOJIb30BAaHUEM alIapara

anreOpbl, UHTEPIIPETUPOBATH MTOJyYSHHBIH pe3yabTarT

YMeHne onepupoBaTh MOHIATHSIMU: CpelHee apuPMeTHIecKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbBIIIee 3HAYCHUS, pa3Max, TUCTIEPCHUs, CTAaHJApPTHOE
OTKJIOHCHHE YHCIIOBOTO HabOpa; yMEHHE M3BIIEKaTh, HHTEPIIPETUPOBATH
uH(pOpMAaIIHIO, TIPEJCTABICHHYIO B TAONMUIaX, HA JUarpaMmax, rpagukax,
OTpaXarolllyt0 CBONCTBA pEAIbHBIX MPOIECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAILlMI0O C TIOMONIbIO Ta0NHMIl ¥ JAWAarpaMM; HCCIIEIOBATh
CTATUCTUYECKUE JAaHHBIC, B TOM YHCJIE C NMPUMEHECHHEM TpaPuIeCKUX
MCETOAO0B U 3JI€KTpOHHBIX CpGI[CTB; Fpa(l)I/I‘IeCKI/I HCCICA0BATH COBMCCTHBIC
HaONIOZICHUST C TIOMOINBIO JHUarpaMM pacCEeMBaHUS W JIMHEHHOU

perpeccuun




YMeHue omnepupoBaTh MOHIATHUSMH: CIYYaWHBIA OMNBIT W CIydailHOE
COOBITHE, BEPOSITHOCTh CIYYalHOTO COOBITHS; YMECHHE BBIYUCIIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOJOB; MPUMEHSThH
(GOpMyITbI CIIOKEHUST U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOITHON
BeposTHOCTH, popMyny beprymm, komOuHaTopHbIe (PaKThI U GOPMYJIBI;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHH; YMEHHUE OINEPHUPOBATH
NOHATUSIMH: CIy4aiiHasi BeJIMYMHA, pPaclpelesieHue BEpPOSITHOCTEH,
MaTEeMaTHYECKOE OXHUIAaHWEe, JHUCIEPCHs M CTaHAapTHOE OTKIIOHCHHE
CIIy4allHOW  BEJNIMYMHBI, (YHKIMH PACHpPEICICHUS ¢  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEJIBLHOTO W HOPMAJIBHOTO pacIpe/elieHuil;
YMEHHUE HCIIOJb30BaTh CBOWCTBA M3YYCHHBIX pACIPEICICHUN JUIs
pelIeHus 3a7ad; 3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJIBIIUX YHCET,
METO/bI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHUE TMPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBIIUX YHCEN B MPHUPOJIHBIX M OOMICCTBCHHBIX
SIBJICHHSIX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUCTAHUE, TICPECTaHOBKA,
YHUCII0O COYCTAHWA, YUCIIO TEPEeCTaHOBOK; OWMHOM HpIOTOHA; yMmeHWHE
MPUMEHSITh KOMOMHATOPHBIE (PAKTHI U PACCYXKACHHUSI sl pEIICHUs 3a]1a4;
OIICHUBATh  BEPOSTHOCTH  PEATBHBIX  COOBITHIA, COCTaBJISTh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOJ'IyLIeHHHﬁ pe3yiabTarT

YMeHue onepupoBaTh IOHATUSAMHU: TOYKa, IpsAMasi, IUIOCKOCTD,
IPOCTPAaHCTBO, OTPE30K, JIyd, BEIMYMHA YyIJa, IUIOCKHHM yrodi,
JBYIpaHHBIA YroJl, TPEXIPaHHBIN yroj, CKpeIIMBAIOIIMECs IpsAMBIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXIY NPSAMBIMH, Yrojl MEXIY HpPSIMOM M IJIOCKOCTBIO, YIOJd MEXAY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 TJIOCKOCTH, PACCTOSIHUE MEXITY
IPSIMBIMHU, PACCTOSIHUE MEXAY IUIOCKOCTSIMHM; YMEHUE UCII0Ib30BaTh NIPH
pellleHny 3a7ady M3yuyeHHble (DaKThl U TEOPEMBbl IUIAHUMETPHUH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHpPA; CTPOUTH
MaTeMaTHYeCKUe MOJENM C TOMOIIbI0 T€OMETPUUYECKUX MOHITHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aa9YUN
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YMeHue onepupoBaTh MOHATUAMU: IUIOMAAb GUTYphl, 00bEM (GUTYpHI,
MHOTOTPaHHMK, ITPaBUWJIBHBII MHOTOTPaHHMK, CEYEHHE MHOTOTPAHHHUKA,
KyO, mapamienenunen, NpusMa, NUpamuaa, (urypa M IMOBEPXHOCTb
BpallleHNs, LWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmanb
MOBEPXHOCTU TMHPAMHUIBI, MPU3MBI, KOHYCa, IMIMHApPA, 00BEM KyOa,

NPSIMOYTOJIBHOTO Tapajlieenurnena, MUpaMuabl, MPU3Mbl, LHUIMHIPA,




KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CECUCHUS KOHYCa M LWIMHIPA,
IapaJuleJIbHbIE OCH WJIM OCHOBAaHHUIO, CEYEHHME 1I1apa, IUIOCKOCTH,
Kacaromascss cgepbl, ILWIMHAPA, KOHYCa; YMEHHME CTPOUTb CEYCHHE
MHOT'OTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpAILCHUs, X CEYCHHUs, B TOM YHCJIE C IOMOIIBIO IEKTPOHHBIX CPENICTB;
YMEHHUE NMPUMEHSATh CBOHCTBAa T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
(bopMynMpOBaTh ONpPEAEICHUs U3ydaeMbIX (Uryp, BbIABUIaTh FMIIOTE3bI
0 CBOMCTBax M MpPHU3HAKaX F€OMETPUYECKUX (HUTYp, 0OOCHOBBIBATH WIIH
OlpoBepraTb MX; yMEHHE IPOBOAMUTH Kiaccupukanuo ¢Guryp mno
Pa3IMYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOAMMBIE IOMOJHHUTEIbHbIC

IMOCTPOCHUA
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YMeHue onepupoBaTh IMOHSATHSMHU: JIBIDKEHHE B IMPOCTPAHCTBE,
NapauIeNbHBIA TIEPEHOC, CAMMETPHSI Ha INIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MOAOOMS, MOAOOHBIE (UTYpBI, yMeHHE
pacro3HaBaTh paBHBIC W MOAOOHBIC (UTYPHI, B TOM YHUCIIC B TPHUPOJIE,
UCKYCCTBE, apXHUTEKTypE; HCIOIb30BATh I'€OMETPUYCCKUE OTHOILICHHUS
TIPH PEIICHAUH 3a/1a4; HAXOIUTh TCOMETPUUYECKUE BETMYNHBI (JITHA, YTOJI,
Io0MIaib, 00BEM) MPU PEIICHUH 33/1a4 U3 APYTUX YUEOHBIX IPEIMETOB U
U3 pEeaTbHOW JXWU3HW; YMEHUE BBIYUCIATH T€OMETPHUECKUE BEITHYUHBI
(nmuHA, yTON, MIOWAAb, O0BEM, IJIOMAAb MOBEPXHOCTH), HCIONbB3YS
W3YYCHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IIONIAh MOBEPXHOCTH
MUPaMUJIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TApAJIICIICNUIIea, MUPAMUIBI, TPU3MBI, THIHHIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUC 00BEMOB HOI[06HBIX (I)I/Il“yp
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YMeHue onepupoBaTh MOHATUAMHU: IIPSIMOYTOJIbHAsA CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJIMHATHI TOYKH, KOOPAMHATBI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YHWCIO, PA3JIOKEHHE BEKTopa Mo 6aswucy,
CKaJsIPHOE TPOM3BEICHHUE, BEKTOPHOE IPOM3BEACHHUE, YIONl MEKIY
BEKTOPaMH; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPAWMHATHBIA METOL
JUIsL pelIeHHs] TeOMETPUYECKMX 3ajad M 3adad JAPYTux y4eOHbIX

npeamMecToB
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YMeHue BuIOMpaTh TMOAXOANIMN METOA Ui peUIeHUs 3a7auu,
MOHMMAaHWE 3HAYMMOCTH MATeMaTUKH B W3YYCHUU MPHUPOJHBIX H
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWH; yMEHHWE pacro3HaBaTh

MMPOABJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC INPUBOAUTH




NpUMEpPbl MAaTEMATHYECKHX OTKPBITUA POCCHMCKOM W  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbBIX HA EI'D
ITO MATEMATHUKE

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

Yucia ¥ BEIUUCIIEHUS

1.1 Hatypanbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LEIbIX YHCET
12 Paunonaneupie uuciaa. OOBIKHOBEHHbIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' OeCKOHEUHBIE TIEPUOTUUECKUE IPOOH
13 Apudmernaeckuii KOpeHb HaTypalIbHOW CcTeneHu. J{eficTBus ¢ apuMeTHUECKUMU
' KOPHSIMHU HAaTypaJIbHOW CTEIIEHU
L4 Crenenp ¢ uenbiM mokazareieM. CTeNeHb C pPaLMOHAIBHBIM IOKa3aTEJIEM.
' CBoiicTBa cTeNIeHU
L5 CuHyC, KOCHHYC M TaHI€HC 4YHCIIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC,
' apKTaHTE€HC YKCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTuyHbie U HATypajabHbIE JOrapu(MbI
JlelicTBUTenbHbIE uucia. ApupMeTHyeckre omepanuuu ¢ JAeHCTBUTEIbHBIMU
1.7 yucaamu. [IpuOmmkE€HHBIE BBIYMCICHUS, NpaBWJIa OKPYIJIEHUS, MPUKHUIKA U
OIIEHKA Pe3yJIbTaTa BbIYMCICHHI
1.8 [Ipeobpa3oBanue BbIpaxkeHUI
1.9 KomrnekcHeie yncna
2 YpaBHEHHUsI 1 HEpABEHCTBA
2.1 Llesbie ¥ APOOHO-PAIIMOHATBHBIC YPABHEHHSI
2.2 HppanmonaibHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHMs
2.4 [Toka3zaTenbHblE U JOrapuPMHUUECKUE YPABHEHHS
2.5 Lenbie u 1poOHO-paIIOHAIbHBIE HEPAaBEHCTBA
2.6 HppaunoHanbHble HEPABEHCTBA
2.7 [Toka3zaTenbHble U JOrapuPMHUUECKUE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPABHEHHU U HEPABEHCTB
2.10 VYpaBHeHMsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Marpuia cucTeMbl IMHERHBIX ypaBHEHHH. OIpeaenTellh MaTPUIIBI
3 OyHK1MU U Tpaduku




Oynkius, crocodsl 3amanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHo oOparHbIe

> ¢ynkuuu. Yétneie u Heu€éTHbIe QyHKIMU. [lepuoauueckue GyHKIUMN
OO6nacte ompeneneHus: U MHOXECTBO 3HaueHWH ¢yHkuuu. Hymu (yHKmm.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHUH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HauOosbliee m HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
13 CrenenHass (yHKUUS C HaTypaJbHBIM M IIeJIbIM IOKa3areneM. EE cBolicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOPHS n-OW CTETICHH
34 Tpuronomerpudeckne GyHKINU, UX CBOMCTBA U TpaduKu
3.5 [Toka3zarenbHas u orapudmMudeckas GyHKINU, KX CBOHCTBA U TpaduKH
36 Touku paspeiBa. AcumnrToTsl rpadukoB ¢yHkuuid. CpoiicTBa (QYyHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
3.8 Apudmerndeckas u reomeTprueckas nporpeccun. @opmyiia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonnas ¢pyHkuuu. [Ipon3BoaHbIe 31eMEHTApHBIX (QYHKIUN
[IpuMeHeHHe TPOU3BOMHOM K HCCIENOBaHUIO (YHKUMNA HAa MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. Haxox/1eHre HanOoIbIIero 1 HaMMEeHbIIEro 3HaueHus! GyHKIUU Ha
OTpe3Ke
4.3 [lepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXxecTBO, onepaiuu HajJ MHOKecTBaMH. [{narpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 ['eomerpust
7.1 @durypsl Ha IIOCKOCTH
7.2 IIpsiMBIE U INIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena u MOBEPXHOCTH BpPAILICHUS
7.5 Koopaunatsl 1 BEKTOpBI
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