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MNOACHUTEJIBHASA 3AIIMCKA

["'eomeTpus siBisieTCS OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEHETO OOIIETO
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YIarOIIUMUCS
NOHATUMHBIX OCHOB TE€OMETPUM, IIPU JOKA3aTEIbCTBE TEOPEM M IOCTPOCHUH
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pEIICHUH 337a4 €CTECTBEHHO-HAYYHOIO IMKJIA, B YACTHOCTH (PU3NYECKUX 3a/1ay.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MpU U3y4eHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMmeTHoll obmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecrneueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMHI U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIIUX MATEMATHYECKUMX MOJEIAX, MO3BOJIAIOIMIMX OMNMCHIBATH M H3Yy4yaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWCTBAMH, 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpPE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYHPOBAaTbh TI'€OMETPUYECKHE
MOJEIIH;

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

dbopMupoBaHHE yMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
pEILIeHMs], YMEHUS UX IPUMEHSTh, IPOBOJUTH JOKA3aTEIbHbIE PACCYKIECHUS B X0J1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHHEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



00OCHOBAaHUU MaTEeMAaTHUECKHUX YTBEPXKJICHUN U POJIM aKCUOMAaTUKU B TTPOBEICHU U
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEJICBAHTHOM T'€OMETPUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEATBHBIX CHUTYallMi, HCCIEAOBAHUS TOCTPOCHHBIX MOJCIIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMIKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xmaccax, OTHOCHTCS KO BCEM COJIEp>KaTeIbHBIM JMHUSM Y4eOHOro Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUN  pacmpenenserca He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, PUHIIMITHAIBHBIM BOTIPOCAM O0yUarOIIHECs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPEICTABICHUN 00YJaIOUUXCs, PACIIUPSSL U YTITyOJIsst
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHINBUIYAIBHBIX 00pa30BaTENbHBIX MPOrpaMM, OOECNeunTh YriayOnéHHOE
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaIbHBIM 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 HEJIEJIIO).



COAEPXAHUE OBYUYEHUA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelIbHble M CKpelIMBaroImuecs npsmble. [Ipu3Hakm CKpemumBarOmuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpOoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenne
NPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M INIOCKOCTH, TeopemMa O IIpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IJIOCKOCTEN: MPHU3HAK MEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o TpEx
MEPIICHIUKYIISPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CBolicTBa IUTOCKUX YIJIOB MHOTOTrpaHHOro yriia. CBOMCTBA INIOCKUX U ABYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasl U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIbHBIN MMapaJUIeIEIUIIE] U €r0 cBolcTBa. KpaTuanmue
NyTH Ha IMOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema [Iudaropa. [lupamuna: N-yronbpHast nupamMujia, NpaBuIbHAs U yCEUEHHAs
nupamusibl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBWIHLHON MHUPAMHIBI.
[IpaBriibHBIE MHOTOTDAHHMKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJIbHAs MUPAMHK/Ia U TPaBUIIbHBIN TeTpasap, Kyo. [IpeacraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Bbruncnenue 3J€MEHTOB MHOTOTPAaHHHKOB: pE&Opa, JUaroHam H, YIJIbL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJEMEHTBI CHMMETPUM  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX MPU3M, CUMMETpHUsS IIPaBUIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOXKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O paslIoKEHUMM BEKTOpAa 10 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel BekTopa. CBs3b MEXAy KOOpAMHATAMM BEKTOpa M
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWUYECKAass TTOBEPXHOCTD,
cepuueckas TOBEPXHOCTh, OOpasyrolue TMoBepxHocTel. Tema BpamieHUs:
UJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnonokenue cepsl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpaimleHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummerpust chepsl u mapa.

O6béM. OcHoBHBIE CBOWiCTBAa 00BEMOB Ten. Teopema 00 00BEME
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, OMHMCAaHHas oOkojio mwimHapa. llepeceuenue cdepsl U mmapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,
OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaabh chephl U € JacTei.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIAJACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[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| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, 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. PasznokeHune BekTopa IO
0a3ucy. KoopanHaTHO-BEKTOPHBIA METOJ IPU PELICHUH T€OMETPUUECKHX 3a/1ad.

JIBU2KEHHS B IPOCTPAHCTBE

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



INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YyYaIoIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JIOCTUKEHUSIM POCCUUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTEMaTUYECKOUN MIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, dTUYECKOTO TMOBEICHUS, CBSI3aHHOIO C MPAKTHYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEUICHU, pacCy>KJIeHUM, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTepecax 3/10pOBOro U 06e30MacHOro 0opasa >KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3/I0POBbIO (3I0pOBOE THUTAHHME, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HAaHHE IIEHHOCTH TPYAOIIOOUs, HUHTEpec K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4ecKoMy  OOpa3oBaHUIO |



caM000Opa30BaHUIO Ha TPOTSDKCHUHM BCEH JKWU3HHW, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHUE MPHUPOIHON M COIMATIBLHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM ISl OKPY>KAIOIIEH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTeMAaTHIECKOU
HAYKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL TMBWIN3AINY, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
1 UCCJICIOBATEILCKYIO IEATCILHOCTh HHANBUAYAILHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue aAecTBu:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMaTHUYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISIBJIATH MATEMAaTUUECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

BbIOMpaTh cmoco0 pemieHuss yueOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIlEHUs1, BEIOUPATh HanboJee MOIXOIAIIUN C YYETOM CAMOCTOSITEILHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (pOpMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMH, SIBIICHUSIMU, IPOIIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora c nndopmanmueii:

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

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITUIO PA3IUIHBIX BUOB U (JOPM
IpECTaBICHNUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JCHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHPOBATH MOJTYYEHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KUBaTh Pa3jIM4Me€ M CXOACTBO MO3UILMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbBIC YHHBepCaJbHbIe y4eOHbIe 1eHCTBUS
Camoopranusanms:



COCTaBJIAITh IJIaH, aITOPUTM PEIICHHS 3a/lauM, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

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

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WIIM HEJOCTUKEHUS Pe3ybTaTOB JCSTENIbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
NeSTEIbHOCTH, TUJIAHUPOBATh OPraHU3allMI0 COBMECTHOW paloThI, pacHpenesiTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHITOJIHATH CBOIO YAaCTh PA0OTHI M KOOPAUHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

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

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

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJBl MHOTOIPAHHHUKOB (TIpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKaALUY;

e CBOOOAHO ONEPUPOBATH  IOHATUSMH, CBSA3aHHBIMH C  CEUYECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

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

e CTPOUTh CEUEHHUS MHOTOTPAaHHUKOB Pa3IMYHBIMU METOJAMH, BBIIIOJHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;

e CBOOOJHO ONEPHPOBATH IMOHATHUSAMH, COOTBETCTBYIOIIMMHU BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

e pemaTh 3aJaud Ha JOKAa3aTeIbCTBO MAaTEMaTUYECKUX OTHOIICHUA U
HaX0XJICHNE TEOMETPUUECKUX BEJIMUNH, IPUMEHSS H3BECTHBIC METO IbI TIPU
pEelIeHHH MaTeMaTHYeCKHX 3a]ad IOBBIIIEHHOTO M BBICOKOTO YPOBHS
CJIOKHOCTH;

e IMPHUMEHATH MPOCTEHIlIMEe NpPOrpaMMHBIE CpPEACTBA U  DJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, TMPEACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TPHUMEHATH TOJYYCHHbIC 3HAHWA Ha TMPaKTUKE: CpPaBHUBATh U
aHAIIM3UPOBATh pealbHBIC CUTYAIlUU, TPUMEHSATh U3YUYCHHBIC MOHSATHUS B
mpolecce IOMCKA  pelieHUuss MaTeMaTU4yecku  CcOopMyJIHpPOBAHHOM
npo0sieMbl, MOJEIMPOBATh pEANbHBIE CUTYallUd Ha S3bIKE TC€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

e UMETh NPEJCTABICHHUA 00 OCHOBHBIX 3Tamax pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJHO ONEPUPOBATH MOHATUSIMU, CBSI3aHHBIMU C I[UIMHIPUYECKOMH,
KOHUYECKOW U c(hepruyeckorl TMOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

OIEepUPOBATh MOHATUIMH, CBSI3aHHBIMU C TEJIAMH BpPALCHUS: IIUIHHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYKCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB U TEJ BpalleHHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
FEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOPMYIT;

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

BBIYUCIISITH COOTHOIIEHUSI MEXKTY TIJIOMIAISIMU MIOBEPXHOCTENH U 00bEMaMuU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYPHI, BBHIMOIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHUSI TEJl BPAILICHHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBaTH HWH(OpPMAIMIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexkax U pUCyHKax;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSTH OIEpalluy HaJl BEKTOPaAMU;

3aJ1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOP/IUHAT;
peraTh reOMETPUIECKUE 3a/1a4 Ha BEIYUCIICHUE YTIIOB MEXKITY MPSIMBIMUA U
MJIOCKOCTSIMH, BEIYMCIICHUE PACCTOSIHUM OT TOYKHU JI0 TIJIOCKOCTH, B LIEJIOM,
Ha MPUMEHEHUE BEKTOPHO-KOOPJMHATHOTO METO/Ia MPU PELICHUH;
CBOOOJIHO ONEPUPOBATh TOHSATUSMHU, CBS3AHHBIMU C JBWIXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapajyIeIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUM, 3E€PKAIBHON
CUMMETPUH, TIPU MIOBOPOTE BOKPYT MPSIMOM, MpeoOpa3oBaHusl MOJ00US;
CTPOUTbH CEYEHHST MHOTOTPAHHUKOB M TEJ BpallleHHs: CEYEHUS! LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSLIUE YEpPE3 BEPILMHY ), CEUEHUS 11apa;
UCIIOJIb30BaTh METOJbl IOCTPOEHUS CEYEHMIl: METOJ CJEI0B, METOJ
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JIOKA3bIBATh T€OMETPUUECKUE YTBEPKICHHUS;

MPUMEHSATh TeOMETpUUYecKkre (aKThl I PEIICHHS] CTEPEOMETPUICCKUX
3a/a4y, MPEANOJaraloliuX HECKOJbKO INAroB PEIICHMs, €CIH YCIOBHUS
MPUMEHEHUS 3a/1aHbl B IBHOM U HESIBHOM (opMme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HaX0XJICHUE TEOMETPUUECKUX BEIIUYUH;

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

MIPUMEHSITH ITOJyYCHHbIE 3HAHUS HA TPAKTUKE: CPABHUBATh, AaHAJIM3UPOBATh
U OLCHUBATh pEaJbHbIE CUTyallUH, MPUMEHATH H3YyUYCHHBIC MOHSITHSA,
TEOpPEMBI, CBOICTBa B TMpPOIECCE IMIOMCKA PEIICHUS MaTeMaTH4YeCKU
chopMyIHpPOBaHHON MPOOJIEMBI, MOACIUPOBATh pEaJIbHbIC CUTYyallud Ha
A3bIKE TEOMETPHUH, UCCIEA0BATh MOCTPOCHHBIE MOJIENIU C UCIIOIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAaKTUYECKUE 3a7auyM, CBS3aHHBIE C HAXOXKICHUEM T'€OMETPUUYECKUX
BEJIUYUH,;

UMETh TpEACTaBleHUs] 00 OCHOBHBIX AdTamax Pa3BUTHUSI TEOMETPUHM Kak
COCTaBHOM yacTu (yHAaMEHTa pa3BUTHUS TEXHOJIOTUHA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne HaumeHoBaHue pa3iesioB U TeM KoJuunyecTBo 4acoB DJIeKTPOHHbIE
n/n NnporpaMmMbl Bcero Kourpoabubie | IIpaktuyeckue | (uudposbie)
padoTbI padoThI o0pasoBare/ibHbIEC
pecypcsl
1 Brenenue B ctepeoMeTpuio 23 2
2 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapanienbHOCTh MPSMBIX U MIIOCKOCTEN B 8
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
IIJIOCKOCTEN B IPOCTPAHCTBE
5 VYTIbl ¥ paccTosHUA 16 1
6 MHororpanHUKH 7 1
7 BekTopsl B mpocTpaHCcTBE 12
8 [ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS 5 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 6 0




11 KJIACC

Ne i/ HaumeHoBaHue pa3iesioB U TeM KoJsaunyecTBo 4yacoB JJIeKTPOHHbIE
NMmporpaMmMbl Bceero Kontpoabubie | Ilpakruuyeckue | (uudposbie)
padoThl padoThI o0pa3oBaTe/bHbIE
pecypchl
1 AHaMTHYECKas TEOMETPHS 15 1
2 [ToBTOpenue, 0600IIEHNE 1 15 1
CHUCTeMaTHu3alus 3HaHUI
3 OO0BEM MHOTOTpaHHUKA 17 1
4 Temna BpamieHus 24 1
5 [Tnomaay moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJl
6 JIBYOKCHUS 5 1
7 [ToBTOpeHUE, 0600IICHNE 1 17 1
cHUCTeMaTHu3alus 3HaHUI
OBULIEE KOJIMYECTBO YACOB I10 102 7 0
I[TPOI'PAMME







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThbI

JlaTa
U3y4eHus:

JIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE MpaBUiia U300pakeHUs Ha
PHUCYHKE TIJIOCKOCTH, MapauIeIbHBIX
PSIMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

[lonsATHA CTEpEOMETpUHN: TOUKA, IIpsIMas,
IUIOCKOCTh, MPOCTPaHCTBO. OCHOBHbBIE
IpaBuUJia U300paKeHMsI Ha PUCYHKE
IJIOCKOCTH, MapaljIeNIbHbIX MPSIMBIX
(OTpe3KOB), cepeAMHBI OTPE3Ka

IHousTus: MepeceKaromurecs 1mI10CKOCTHU,
NnepeceKkarommecsa npAamaa 1 rmiIOCKOCTb,
MOJIYIIPOCTPAHCTBO

[TonsTus: MepeceKkaromuecs miI0CKOCTH,
nepecekarommecsa npamMaa 1 miI0CKOCTb,
MMOJIYIIpOCTPAHCTBO. CTapTOBaH
JUarHoCTHuKa

MHororpaHHuKH, H300paxkeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINX 00BEKTOB

MHororpaHHuku, n300pakeHne
IPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOIINX 0OHEKTOB

AxcuoMel CTCPCOMCTPHUU U IICPBLIC
CIICACTBHUA U3 HUX

AxcuoMel CTCPCOMCTPHU U IICPBLIC
CIICACTBHUA U3 HUX




AKCHOMBI CTEPEOMETPUHU U NIEPBHIE
cienctBus u3 HUX. CocoObl 3a1aHus
MPSIMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.
O0603HaueHus NPSMbIX U IJIOCKOCTEN

10

N3o00pakeHne ceueHnid MupaMu/Ibl, Kyoa
U TIPU3MBI, KOTOPBIE TIPOXOIAT Yepe3 uxX
p€6pa. N3o0pakeHue nepeceueHus
IIOJIYYEHHBIX IIJIOCKOCTEM.
PackpamniBaHue MOCTPOCHHBIX CEYCHUN
pa3HBIMH [IBETAMHU

11

N300pakeHre ceueHuil mupaMuipl, Kyoa
Y TIPU3MBI, KOTOPBIE TPOXOIAT Yepe3 X
p€opa. M3o0pakeHue nepeceueHus
IIOJIy4EHHBIX IIJIOCKOCTEH.
PackpamniiBaHue MOCTPOCHHBIX CEYCHUN
pPa3HBIMH [IBETAMHU

12

H300pakeHre ceueHuit mupaMuipl, Kyoa
Y [IPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pEbpa. N3o0pakeHue nepeceyeHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBaHue MoCTPOCHHBIX CEUSHUI
PAa3HbBIMH IBETAMU

13

N300paxeHne cedyeHn it MupaMuIbl, Kyoa
Y [IPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pEbpa. N3o0pakeHue nepeceyeHus
MTOJIY4EHHBIX IIJIOCKOCTEH.
PackpammBaHue MOCTPOCHHBIX CEUCHUI
Pa3HBIMU LIBETAMU

14

Merton ciaenoB ajis MNOCTPOCHUSA CeueHUI

15

Merton cnenoB A NOCTPOESHHUS
cedeHnii. CBOMCTBa nepecedeHnit
MPSIMBIX U MIJIOCKOCTEN




16

Merton cienoB It HOCTPOCHUS
ceueHuil. CBoMCTBa nepecedyeHuit
HPSMBIX U IIJIOCKOCTEH

17

[TocTpoenue ceuenuit B nupamuze, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEHN U 3aIIUCh 1IArOB
MIOCTPOEHUS

18

[TocTpoenue ceuenuit B nupamuse, Kyoe
o TpéM ToukaM Ha péopax. Co3gaHue
BBIHOCHBIX YEPTEKEHN U 3alUCh 11aroB
MIOCTPOEHUS

19

[TocTpoenue ceuenuit B nupamuse, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3alUCh 1IAr0B
MIOCTPOEHUS

20

[TocTpoenue ceuenuit B nupamuse, Kyoe
no TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aIUCh 11aroB
ITOCTPOEHUS

21

[ToBTOpenue mianumerpun: Teopema o
MPOMOPLUOHANBHBIX 0Tpe3kax. [logobue
TPEYTOJILHUKOB

22

[ToBTOpenue mnanumerpuun: Teopema
Menenas. PacueTs! B ceueHMSIX Ha
BBIHOCHBIX 4epTrexax. Mcropus
pa3BUTHS TUITAHUMETPUH B CTEPEOMETPUH

23

KonTtponbnas pabora "AKCHOMBI
|y p
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonoxeHue NnpsMbeIx B
npoctpancTBe. CKkpemmBarommecs
npsiMble. [Ipu3Haky cKkpemnBarnmuxcs
npsimbIx. [lapanenbHble npsmMele B
IPOCTPAHCTBE




25

Teopema o CyliecTBOBaHUH U
€IMHCTBEHHOCTH MPSIMOI MapasuiebHON
JTAaHHOU MPSIMOH, TPOXOAIIEH Yepes3
TOYKY IMPOCTPAHCTBA U HE JIeXkKallel Ha
JIaHHOU mpsiMoii. JIemMa o0 epeceueHun
napauieIbHbIX MPSMBIX ITIOCKOCTHIO

26

[TapamienbHOCTh TPEX MPSIMBIX.
Teopema 0 TpEX mapauICIbHBIX MPSMBIX.
Teopema 0 CKpennBaroIUXCs MPSMbIX

27

[TapaynenbsHOE POEKTUPOBAHUE.
OCHOBHBIE CBOICTBA AapAJLJIEIBHOTO
npoekTupoBanus. 300pakeHNe pa3HbIX
buryp B napajsienbHON NPOSKIIUU

28

lenTpanpHas mpoekuus. Yromi ¢
COHAIIPaBJIICHHBIMU CTOPOHAMU. YTOII
MEX1y PSIMbIMHU

29

3anauun Ha JOKA3aTEeNbCTBO U
UCCIICIOBAaHKE, CBS3aHHBIC C
pacIooKEHHEM TPSIMBIX B
POCTPAHCTBE

30

[ToHsATHS: MapaIeaTbHOCTh MPSIMON U
TUTOCKOCTH B MpocTpaHcTBe. [Ipu3Hak
napasiebHOCTH MPSAMON U MIOCKOCTH.
CaolicTBa napauieIbHOCTU MPSIMON U
IJIOCKOCTH

31

FGOMeTpI/I‘-IeCKI/Ie 3aJa41 Ha BBIYHMCIICHUC
" 10Ka3aTcCJIbCTBO, CBA3aHHLIC C
NnapajaCJIbHOCTBIO MMPAMBIX U
IUIOCKOCTEH B IMPOCTPAHCTBC

32

ITocTpoenue ceueHus, MPOXOAAIIETO
yepe3 JaHHYIO IPSIMYIO Ha YepTeXE U
[apaJuIeJIbHOTO APYroy npsamMon. Pacyér
OTHOIIEHUN




33

[TapayienpHas MPOEKIUs, TPUMEHEHNE
JUTSI TIOCTPOCHHUS CEUSHUH KyOa u
napasienenunena. CBorcTBa
napajuiejenunesa u NpusMsl

34

[TapannensHble iockocTu. [Ipu3naku
NapaJuIeJIbHOCTH JIBYX IUIOCKOCTEN

35

Teopema 0 mapayIeNnbHOCTH U
€IMHCTBEHHOCTH TUIOCKOCTH,
MIPOXOJSIIEH Yepe3 TOUKyY, He
MPUHAISKANTYIO TAHHOU IJIOCKOCTH U
CJIE/ICTBUS U3 HEE

36

CaolicTBa napasuieabHbIX IIOCKOCTEN: O
HapajieIbHOCTH NMPSMBIX [I€PeceUeHUs
IIPU [IEPECEUEHUH JIBYX MapaljIesIbHbIX
TJIOCKOCTEH TpeThei

37

CaolicTBa napasuieabHbIX IIOCKOCTEMN:
00 oTpe3Kax napajelbHbIX MPSIMbIX,
3aKJIFOYCHHBIX MEXAY I1apaJlIeIbHbIMU
IUIOCKOCTSIMU; O NIEPECEUEHHUH MTPSIMOU ¢
ABYMA TapaJlJICTIbHBIMU IIJIOCKOCTAMU

38

[ToBropenue: Teopema [Tudaropa na
IUIOCKOCTH

39

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CaolicTBa Ky0a U IPSIMOYTOJILHOTO
napajuleJenuneia

41

Brruucnenue aMH OTPE3KOB B Ky0Oe 1
MPSIMOYTOJILHOM TapajieIenuIe/ e

42

[lepneHaUKyYISIPHOCTD MIPSAMOM U
mockocty. [Ipusnak
NEePHEHAUKYIISIPHOCTH MIPIMON U
IIJIOCKOCTH

43

[lepneHqUKyYISIPHOCTD MIPAMOM U
m10ckocTy. [Ipusnak




NEePIEeHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH

44

Teopema o CyilleCTBOBAHUU U
€IMHCTBEHHOCTH NPSIMOM, TPOXOISAILEH
yepe3 TOUKY MPOCTPaHCTBA U
MEPICHINKYISIPHOMN K INIOCKOCTH

45

IInockoctu n NEPHNCHANUKYJISAPHBIC UM
MPAMBIC B MHOT'OI'paHHUKAX

46

IInockoctu n NEPNCHANUKYJISAPHBIC UM
MPAMBbIC B MHOT'OI'paHHUKAX

47

IlepneHAUKYIIAp U HAKIIOHHAS.
[TocTpoenue neprneHIuKynspa U3 TOYKU
Ha IPSIMYIO

48

[leprieHauKymIsAp ¥ HAKIOHHASL.
ITocTpoeHue nepneHauKyIIspa u3 TOYKU

Ha IPSIMYIO

49

Teopema 0 TpEX nepHneHAUKYIISIPax
(mpsimast u oOpaTHas)

50

Teopema o0 TpEX nepHeHANKYIApax
(mpsimast u oOpaTHast)

51

Yron Mexay CKpenBaromuMUCs
PSIMBIMU

52

[Tonck neprieHIMKyISpHBIX MPSAMBIX C
MIOMOIIBIO TIEPIIEHIUKYIISIPHBIX
IJIOCKOCTEN

53

OpTOFOHaJ'ILHOC IIPOCKTUPOBAHUC

54

[TocTpoenue ceuenuii kyba, MpuU3Msl,
IPABWJIBHOM MUPaMU/IbI C TOMOIIBIO
OPTOTOHAJILHON POEKINU

55

[Toctpoenue ceuenuii kyba, mpU3MBbI,
MPAaBWJIbHOM MUPaMUIbI C TIOMOIIBIO
OpPTOTOHAJILHOM NMPOEKINH




56

CumMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO MI0ckocTu. Ilnockoctu
CUMMETPUN B MHOTOTpaHHHUKAX

57

[Ipu3Hak NepneHUKyIIPHOCTH IPSIMOU
Y IUNIOCKOCTH KaK CJIECTBHE CUMMETPHH

58

IIpaBunbpHBIE MHOTOTPaHHUKU. Pacyér
pPaccTOSIHUM OT TOYKHU J0 IUNIOCKOCTH

59

IIpaBunbpHBIE MHOTOTPaHHUKU. Pacyér
pPacCcTOSTHUM OT TOYKHU J0 INIOCKOCTH

60

CriocoObI ONyCTUTh MEPIIEHAUKYIISAPHI:
CUMMETpPUS, CABUT TOUKH 110
IIapaJuIeIbHON NPSIMON

61

CnBur no HenapaJieabHOU MPAMOH,
VU3MEHEHUE PACCTOSHUN

62

Konrtponsnas pabdora "B3anmuoe
pacnoIoKeHHe NPSAMBIX U IIIOCKOCTEH B
npocTpaHcTae”

63

[ToBTOpEHME: Yyron Mexay NpsAMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB

64

[ToBTOpEHME: YrOI MeXay
CKPEIIMBAIOIIUMUCS IPSIMBIMU B
IIPOCTPAHCTBE

65

['eomeTpryeckue METOAbI BEIUMCIICHUS
yTi1a MeXJy NPSIMbIMU B
MHOTOTpaHHHUKaX

66

JIByrpansbiii yroa. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOTO yria

67

[TepnieHauKyIApHBIE IIOCKOCTH.
CBoiicTBa B3aMMHO MEPIIEHINKYISIPHBIX
IJI0CKOCTER

68

[Ipu3Hak nepneH uKyIspHOCTH
IJIOCKOCTEM; TeOpeEMa O NPSIMOM




IIEPECEYCHMUS IBYX IIJIOCKOCTEN
NEPIEHIUKYIISIPHBIX TPEThEH INIOCKOCTH

69

[IpstmoyronbHBIN Napaienenumnen; Kyo;
M3MEPEHMS, CBOMCTBA MPSIMOYTOJIBLHOTO
napajuienenunena

70

TeopeMa 0 1uaroHany NpsAMOYTrOJIbHOTO
napajiesienunea u cie[cTBue U3 Heé

71

CrepeomeTpuuecKue 1 NpUKIaJIHbIe
3aJ1auu, CBS3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

72

HOBTOpeHI/ICZ CKPCIIUBAIOIINECCA
MMpAMbIC, TAPAJJICIIBHBIC INIOCKOCTU B
CTaHAAPTHBIX MHOI'OI'PAHHUKAX

73

[Tapa napaynenbHbIX IJIOCKOCTEN Ha
CKPEIIHUBAIOIIUXCS MPAMBIX, PACCTOSIHHE
MEXYy CKPEIIMBAIOIIUMUCS MIPSMBIMHU B
MPOCTBIX CUTYAIHSIX

74

PaccrosiHue oT TOUKH J0 IIJIOCKOCTH,
pacCToOAHHUC OT pr[MOfI J0 IIIIOCKOCTH

75

BrlunciieHne paccTosiHu MEXIY
CKPEIIMBAIOIIUMHUCS TPSMBIMH C
MIOMOUIBIO NIEPIIEHANKYIISIPHOU
IUIOCKOCTH

76

Tpé€Xrpa”Hslid yroi, HepaBeHCTBaA s
TpeXTrpaHHbIX yriaoB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUIs TPEXTPAHHOIO yIila

77

DneMeHTHI chepUIecKoil TeOMEeTPUH:
reoJIe3NYEeCKUe JIMHUU Ha 3emiie

78

KonTtponsHas padota "Yrisl u
paccTostHus"

79

CucremaTtu3zanus 3HaHUU
"MHOrOrpaHHUK M €ro 3J€MEHTHI"




80 [Tupamuna. Buasr mupamu. 1
[IpaBuiibHas nupamMua

81 [Tpusma. [IpsiMast 1 HaKJIOHHASI IPU3MBI. 1
[IpaBuiibHas npusma

82 [Tpsimoit mapanenenunesn, 1
OpSMOYTOJIBHBINA Mapajiesienune, Kyo

83 Brimykisie MHOTOTpanHUKH. Teopema 1
Ditniepa

84 Berimykisie MHOTOTpanHUKH. Teopema 1
Ditnepa. [IpaBuibHbIC U
TIOJTYIIPAaBUIIbHBIE MHOTOTPAHHUKHU

85 KonTposnpHast pabora "MHororpaHHUKH" 1

86 [TonsTne BeKTOpa Ha MIIOCKOCTH U B 1
POCTPAHCTBE

87 CymMa BEKTOPOB 1

88 Pa3HocTh BEKTOpPOB 1

89 [TpaBwiio mapaienenunena 1

90 YMHOXEHHE BEKTOpa Ha YHCIIO 1

91 Pasnoxxenne BekTopa 1mo 6azucy Tpéx 1
BEKTOPOB, HE JIeXKAIIUX B OJHOU
TUIOCKOCTH

92 CxkasisipHO€E TPOU3BEICHNE 1

93 Brruncnenue yria Mexy BEKTOpaMu B 1
IPOCTPAHCTBE

94 ITpocreiimne 3aa4un ¢ BEKTOpaMHu 1

95 [Ipocreiimue 3a1a4u ¢ BEKTOpaMU 1

96 ITpocreiimne 3agaun ¢ BEKTOpaMu 1

97 [Tpocreiimme 3amaun ¢ BEKTOpaMU 1

98 O060011eHre U cHcTeMaTu3alus 3HaHU! 1

99 O060011eHre U cHcTeMaTU3alus 3HaHU! 1

100 HroroBast KoHTpoJIbHAs paboTa 1

101 [Tonsenenue pesynbraroB Mrorosoit 1
KOHTPOJIbHON pabOThI

102 O00011IeHNE U CUCTEMATU3AIMS 3HAHUH 1




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




11 KJIACC

Ne Tema ypoka KoJunyecTBO 4acoB Hara JIeKTPOHHbBbIE
n/n Bcero Kourpoabubie | IIpakTtuyeckue | u3y4deHus | uudposbie
padoThI padoThbI o0pa3oBaTte/ibHbIC
pecypcsl
1 [ToBTOpenue Temsl "KoopauHaTh 1
BEKTOpA Ha IJIOCKOCTH U B
npocTpaHcTse"
2 [ToBTOpenue temsl "CkasispHoe 1
MPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMsl "Brruncinenue yria 1
MEX1y BEKTOpaMu B IPOCTpaHCTBe"
4 [ToBTOpeHue TeMbl "YpaBHeHME 1
MPSAMOM, MPOXOASAIIEH Yepe3 1BE TOUKH"
5 VYpaBHEHHUE JIOCKOCTH, HOPMaJb, 1
YpaBHEHHE IJIOCKOCTH B OTPE3KaX
6 VYpaBHEHHUE JIOCKOCTH, HOPMaJb, 1
ypaBHEHHE IJIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHne 1
8 JInneliHble HEPABEHCTBA, JINHEWHOE 1
MIpOrpaMMHUpPOBAHUE
9 JInneliHble HEPABEHCTBA, JINHEWHOE 1
MIpOrpaMMHUpPOBAHUE
10 AHaTUTUYECKUE METOBI pacuéTa yria 1
MEXy NPSMBIMU B MHOTOTPaHHUKAX
11 AHaTUTUYECKUE METOIBI pacyéTa yria 1
MEXy IIOCKOCTSIMU B
MHOTOTPaHHUKAX
12 dopMya pacCTOSSHASA OT TOYKH J10 1
MIJIOCKOCTH B KOOPJIMHATAX
13 HaxoxieHne pacCTOsITHUM OT TOYKH 10 1

TJIOCKOCTH B Ky0e




14

Haxoxnenue paccTossHui OT TOUKHU 710
IJIOCKOCTH B IPABUJILHOM NMUPAMHUJIC

15

Kontposbnas padota "AHamuTudeckas
reomeTpus”

16

Ceuenus MHOI'OI'paHHUKOB!:
CTaHJAAPTHBIC MHOTOT'PAHHHUKHU

17

Ceuenus MHOI'OI'PaHHUKOB: METOQ
CJICI0B

18

Ceuenus MHOI'OI'paHHUKOB!:
CTaHAAPTHLBIC IIJIOCKOCTH, IIEPCCCUCHU A
IPAMBIX U IUIOCKOCTEH

19

[TapannenpHbIE TPSMBIE U TNIOCKOCTH:
MapaJlyIeIIbHbIC CEYEHHUS

20

[TapanyienpHble NpsSIMbIE U MIJIOCKOCTH:
pacy€T OTHOUIEHUI

21

ITapannenbHbIE OPsIMBIE U TNIOCKOCTH:
YIJIBI MEKTY CKPEIIMBAKOIIUMHUCS
MPSIMBIMU

22

[IepnenquKymnsipHbIE IPSAMBIE U
IIJIOCKOCTH: CTAHAAPTHBIE MTaphl
MEPIEHIUKYISIPHBIX TUIOCKOCTEN U
IIPSIMBIX, CAMMETPUH MHOTOIPAHHUKOB

23

[lepnenuKynsipHbIE TPSMBIE U
IIJIOCKOCTH: TEOpEMA O TPEX
MEPIEHIUKYISIPAX

24

[leprieHAuKyNApHBIE IPSIMBIE U
IJIOCKOCTH: BBIYUCIICHUS JJIUH B
MHOT'OIpaHHHKaX

25

[ToBTOpenue: miomanu
MHOTOYTOJIEHUKOB, (hOPMYJIbI TS
TJI01IA 1N, COOOPaXKEHUSI TIOTOOMS

26

[ToBTOpEeHME: MmIOMmAIN
MHOTOYTOJEHUKOB, (DOPMYJIBI JIS
Ionaaen, cooopakxeHust moaoous




27

[ToBTOpEHME: MUIOMIAIM
MHOTOYTOJTEHUKOB, ()OPMYIIBI JIS
TJI01IA 1N, COOOpaKEHHSI TIOT0OMS

28

[Tnomaay cedeHuit MHOrOTPaHHUKOB:
IUTOIIATU IOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKECHHUSI TOA00MS

29

[Inomaau ceyeHrii MHOTOrpaHHUKOB:
IJIOIA I TTIOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUS MOA00US

30

KonTponbnas padora "[loBTOopenue:
MHOT'OI'PaHHHUKH, CEYEHUS
MHOTOTPaHHUKOB"

31

O06BéM Tena. O0BEM MPSIMOYTOJIBHOTO
napauleenuneaa

32

3anauu 06 ynBoeHUHU KyOa, o
KBaj[paType Ky0a; 0 TPHCEKIUH yIiia

33

CrepeomeTpuuecKkue 3a1auH,
CBsI3aHHBIE C 00BEMOM MPSMOYTOIBLHOTO
napajuieNienunena

34

[IpuknanHble 3a1a4u, CBSI3aHHBIE C
BBIYUCIICHHEM 00BEMA TPSMOYTOJIBHOTO
napajuieNienunena

35

O06BbEM psIMON TPU3MBI

36

CrepeoMeTpuueckue 3aJauy,
CBSI3aHHBIE C BHIYMCIEHUEM 00bEMOB
IIPSIMOY TTPU3MBI

37

[Ipuknansble 3a1a4u, CBSI3aHHBIE C
00BbEMOM MPSIMOM MPU3MBI

38

Brraucienne 00bEMOB TEI C IIOMOIIBIO
ornpenenéHHoro uHrerpana. O0sEM
HAaKJIOHHOMN NPHU3MBbI

39

Brruncinenue 006EMOB TEN ¢ ITOMOILBIO
onpenenéHHoro uaTerpaita. Oobém
MAPaAMU/IbI




40

dopmyina 00bEMa MUPAMUJIBL.
OTtHoleHNEe 00BEMOB TUPAMU] C
00IIM yTIIOM

41

®opmyina 00bEMa MUpaMUIbL.
OtHomeHne 00bEeMOB MUPAMH/ C
O0IIKM YTTIOM

42

CrepeoMeTpHUYSCKUE 3a]1auH,
CBSI3aHHBIE C 00BEMAMU HAKIIOHHOMN
TIPU3MBI

43

CrepeomeTpuuecKkue 3a1auH,
CBsI3aHHBIC C 00BEMAMU TUPAMUJIBI

44

[Ipuknagueie 3agaun mo Teme "OO0bEMBI
Ten", CcBA3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45

[Tpuknagueie 3anaun mo Teme "OO0bEMBI
Ten", CBI3aHHBIC ¢ 00BEMOM MTUPAMUIBI

46

[Tpumenenne 00bEMOB. Brruncinenne
paccTOsHUSA A0 INIOCKOCTH

47

Kontponbnas padota "O0bEM
MHOIOrpaHHHUKa"

48

].II/IJ'[I/IHZ[I)I/I‘-I@CK&SI IMOBEPXHOCTD,
o0pa3yrolne UIHHIPHIECKOM
IIOBEPXHOCTH

49

Hunuaap. [Ipsmoit KpyroBon HUIMHIP.
Ilmonmaap MOBEPXHOCTH HMJIMHAPA

50

Konnueckasi moBEpXHOCTb,
oOpa3zyromire KOHHIeCKOU
nosepxHocTu. Konyc

51

CedeHue KOHyca MIOCKOCTHIO,
napajuieIbHOMN MIOCKOCTH OCHOBaHUS

52

VY ceuénnblii konyc. M3o006paxkenue
KOHYCOB U YC€UEHHBIX KOHYCOB

53

[Tnomans 60KOBOI MOBEPXHOCTH U
TTOJTHOW NTOBEPXHOCTH KOHYCa




54

[Tnomaae 60KOBOM MOBEPXHOCTH H
IIOJIHOW ITOBEPXHOCTH KOHYCa

55

CrepeoMeTpuuecKue 3ajaud Ha
JI0KA3aTeJIbCTBO U BHIYMCIICHHE,
MIOCTPOCHHUEM CEUCHUN UIHHIIPA,
KOHyca

56

CrepeoMeTpuuecKue 3ajaud Ha
JTI0KA3aTeJIbCTBO U BHIYUCIICHHE,
MIOCTPOCHHUEM CEUCHUN UIHHIIPA,
KOHyca

57

HpI/IKHaI[HHe 3aJda4yu, CBA3aHHBIC C
MUJIIMHAPOM

58

HpI/IKHaI[HHe 3aJda4yu, CBA3aHHBIC C
MUJIIMHAPOM

59

Cdepa u map

60

Ilepeceuenue ceps! 1 1apa ¢
miockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. Bua u n3o0paxenue mapa

61

[lepeceuenue cheps! u mapa ¢
ockocThio. Kacanue mapa u cepbl
TUTOCKOCTBI0. But n m300pakenue mapa

62

VYpasuenue chepsl. [Lnomans chepsr u
e€ yacren

63

Cummerpus chepsl 1 1apa

64

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoli U mapom,
MTOCTPOCHHUEM UX CEYCHH MIO0CKOCTHIO

65

CrepeomeTpuyecKHe 3a1a4u Ha
JTI0KA3aTeJIbCTBO U BHIYMCIICHHE,
CBSI3aHHBIE CO Cepoil U mapom,
MIOCTPOECHUEM UX CEUEHHH MIOCKOCTHIO

66

[TpuknagHeie 3a1a4n, CBI3aHHBIE CO
cepoii u mapom




67

[ToBTOpEHME: OKPYKHOCTH Ha
IJIOCKOCTH, BBIYUCIICHUSI B OKPY>KHOCTH,
CTaHJIapTHbBIE MOJ00Us

68

Pazauunsie KOM6I/IHaI_II/II/I TCJI BpalllCHUS
1 MHOT'OI'PaHHHUKOB

69

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

70

3anauu o teme "Tena v MOBEPXHOCTH
BpaieHus"

71

KonTponbhas padbora "Tena u
MOBEPXHOCTH BpalieHus"

72

O0béM mumrHIpa. Teopema 06 00béMe
pSIMOTO IIMJIMHIPA

73

Brruuciienue 00EMOB Tell C TOMOIIIBIO
onpenenéHHoro uaTerpaina. Oobém
KOHYCa

74

TTimommaan OOKOBOM U TIOTHOM
MOBEPXHOCTH KOHYCa

75

CrepeomeTpruecKue 3a1a4H,
CBSI3aHHBIE C BHIYHCIEHUEM 00BbEMOB
LIUJIMHAPA, KOHyCa

76

[Tpuknanueie 3ana4yn mo Teme "OOBbEMBI
Y TUJTOIAIM TTOBEPXHOCTEHN Te"

77

OO0BEM 11apa 1 apoBOTO CEKTOpa.
Teopema 06 00bEme mapa. [Tnomans
cdepol. CTepeomeTprudecKue 3a1auu,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
apa, mapoBOTro CETMEHTa U IIapOBOTO
CEKTOpa

78

[Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cBsi3aHHbIe ¢ 00BEMOM 1Iapa U
wiomazbio cepsl. COOTHOIIEHUS
MEX/1y IUIOIIAAIMU TOBEPXHOCTEHN U
00bEMaMU MOT0OHBIX TeJ




79

[TogoOHEbIE TENIa B MPOCTPAHCTBE.
N3menenne o6nEma mpu moqo0uu.
CrepeomeTpHryuecKue 3a1a9H,
CBSI3aHHBIE C BHIYKMCIIEHUEM 00HEMOB
TEeJI U IUIONIAJIeH MOBEPXHOCTEH

80

KonTponbras padora "[Tnomanu
MMOBEPXHOCTU U 00BEMBI KPYTJIIBIX TEN"

81

JIBH>KEHUS POCTPAHCTBA.
OtobpaxeHnus. JIBUxKeHUS U PAaBEHCTBO
¢buryp. O6mme cBOICTBa NBIKESHUI

82

Bupl nBukeHnil: napamiebHbII
MEPEHOC, HEHTPAJIbHAS CUMMETPUS,
3epKajibHasi CHMMETPHSI, TOBOPOT
BOKPYT NPSIMOM

83

[IpeobpazoBanus nomoous. [psmas u
cdepa Diinepa

84

FCOMeTpI/I‘leCKI/IC 3aJa4u Ha
MMPUMCHCHUC IBVIKCHUS

85

KonTtpomnbHas pabota "BekTops! B
npocTpaHcTee”

86

Ob6o61matomiee nopropenue 11 nonsruit
U METOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"[TapanienbHOCTb NPSAMBIX U
TIJIOCKOCTEH B IpoCcTpaHCTBE"

87

Ob6o06maromiee nosropenue 11 moHsaTuit
U METOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BekTops! B mpocTpaHcTBe"

88

O6o06maromiee nopropenue 11 monsaTuit
1 METOJI0B Kypca reometpuu 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"BexTops! B mpocTpaHcTee”




89

O6o6maromee noropenue 11 moHsTHit
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

90

O6o6maromee moTopenue 11 moHsTHiA
U METOJ0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"O6beM MHOTOTpaHHUKA"

91

O6o6maromee moBropenue 11 moHsTHiA
U METOJI0B Kypca reomerpuu 10-11
KJIACCOB, CUCTeMAaTHU3aIlsl 3HAHUI:
"[1omany MOBEpXHOCTU U 0OBEMBI
KpyrJbix Ten"

92

O6o06maromee nmosropenue 11 monsTuit
U METOJI0B Kypca reomerpuu 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
KpyIJibIX T€n"

93

Hrorosas KOHTPOJIbHAs pa60Ta

94

[Toneenenue pesynpratoB ITOroBoit
KOHTPOJIBHON pabOThI

95

[ToBTOpenue, 0600IIEHNE U
CHCTEeMAaTH3aI¥sl 3HAaHUH

96

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAyYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

97

Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYKH U €€ pOJIb B pa3BUTUHU
COBPEMEHHBIX HHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBuTHS CTEpEOMETPUH KaK
HAyKW U €€ POJIb B PA3BUTHU




COBPCMCHHBIX WHXXCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

99 HcTopus pa3BUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX UH)KCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

100 Hcropus pa3BUTHS CTEPEOMETPHH KaK
HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX UH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUH

101 Hcropus pa3BUTHS CTEPEOMETPHH KaK
HAyKH U €€ pPOJIb B Pa3BUTUHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUH

102 Hcropus pa3BUTHS CTEPEOMETPHH KaK
HAyKH U €€ pPOJIb B pa3BUTUHU
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUH

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoro | o0pa3oBaTeJbHOI MPOrpaMMbl CpeHero 001ero 0Opa3oBaHus
pe3yJibTarTa
7 I'eomerpus

7.1 OnepupoBarh NOHATUSIMU: TOYKA, NIPsIMasi, INIOCKOCTh

1.2 [IpuMeHATh aKCHUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IPU PELICHUU
reOMETPUUYECKUX 3a7au

7.3 OnepupoBaTh MOHATUSAMH: NapalIeIbHOCTh U MEPHEHAUKYISIPHOCTh
IPSIMBIX U IJIOCKOCTEN

7.4 KnaccupunupoBars B3aMMHOE PacloNOXKEHHE MPSIMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE

7.5 OnepupoBaTh NOHATUSAMU: ABYTPAHHBIN Yroj, TpaHy JBYTPAHHOTO YIJIa,
peOpo ABYrpaHHOIO yriia, JMHEWHBIA yroJ ABYIPAaHHOIO yIJia, IpajycHas
Mepa JBYTPaHHOIo yria

7.6 OnepupoBaTh MOHATHUSMHU: MHOTOIPAaHHMK, BBIMYKJIbI M HEBBITYKJIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAaHHHKA, IPAaBUIIbHBI MHOTOTPAHHUK

7.7 Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MMpaMuia, MpHu3Ma,
MPSIMOYTOJIbHBIN Napajuieenunen, Kyo)

7.8 KnaccuunupoBatb ~ MHOTOIpaHHMKH, BBIOMpass  OCHOBaHHMS  JUis
KjJaccupuKauud  (BBIIYKJIBIE W HEBBINIYKJIbIE  MHOTOIPAaHHUKH,
NPaBUIbHBIE MHOTOTPAHHUKH, TMpSIMbIE M  HAKJIOHHBIE IPU3MBI,
TapajuIeTICTUTIC b )

7.9 Onepuposatb MOHATHSIMHU: CeKyIas IJIOCKOCTB, CEueHue
MHOTOT'PaHHUKOB

7.10 OOBSCHATH NPUHLHUIIBI  MOCTPOCHUS  CEUYEHWH  MHOIOIPAHHUKOB,
HCIIOJIB3YSl METOJ CJIEZOB

7.11 Crpouth ceyeHUsT MHOTOTPAaHHUKOB METOJIOM CJENOB, BBINOJIHATh
(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB IMPOCTHIX OOBEMHBIX QUTYp:
BH/JI CBEPXY, COOKY, CHU3Y

7.12 Pemrate 33124 Ha HaXOXJIEHHE T€OMETPUUECKUX BEIMYMH MO 00pa3iam
WIM aIropuTMaMm, MPUMEHSs HU3BECTHbIE AaHAIUTUYECKHUE METOJbl MpHU
pellieHNH CTaHAAPTHBIX MaTeMaTW4YecKHX 3a/ad Ha BBIYHCICHHE
paccTOsHUN MEXAY IBYMS TOUKaMH, OT TOYKH JIO MPSAMOM, OT TOYKUIO
IJIOCKOCTH, MEKAY CKPEIIHMBAOIIMMHUCS IPSIMBIMU

7.13 Pemate 3amaun Ha HAXOXKACHUE TEOMETPHYECCKUX BEIMYUH O oOpasiaM
WIM aJrOpUTMaM, MPUMEHsSl M3BECTHbIE AHATUTUYECKHE METOJbl IMpU
pelIeHNH CTAaHAAPTHBIX MaTeMaTHYECKHUX 3a7ad Ha BBIYMCICHHE YIJIOB
MEXY CKPEIIMBAIOIIMMUCSA NPSAMBIMH, MEXAY HPSIMOH U IJIOCKOCTBIO,
MEX]y IUIOCKOCTSIMU, IBYITPaHHBIX YIJIOB

7.14 Bbruucnare 00bEMBI M IUIOIIAAM TMOBEPXHOCTEH MHOTOIPaHHHUKOB

(mpu3Ma, mupaMuia) ¢ MpUMEHEHHEM (HOPMYJI, BBIYUCIISITH COOTHOIICHUS
MEXITY MJIOIAISIMU MMOBEPXHOCTEH, o0BEMamMu MOT00HBIX
MHOTOTPaHHHKOB




7.15

OnepupoBarh MOHATUSMH: CUMMETPHUS B IPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CHMMETPHUH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUU (PUTYPBHI

7.16 N3Bnekarp, mpeoOpa3oBbIBATH M HHTEPIPETUPOBATH HH(POPMAIHMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, MPEACTaBICHHYIO Ha
yepTekax U pUCyHKax

7.17 [TpumensTh reoMeTpudeckue (akThl JJIS PEIICHUS CTEPEOMETPHUECKUX
3aja4, MPeIoJaraloliuX HECKOJbKO WLIaroB pPELIeHUs, €CIH YCIOBUSA
IPUMEHEHHS 33J]aHbI B IBHOH popme

7.18 [IpumensaTh mnpocTeiiline NPOrpaMMHBIE CPEACTBA M 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a1a4

7.19 [IpuBoaNUTE MpUMEpPHl MaTEMaTUYECKHX 3aKOHOMEPHOCTEH B MpHUpone U
KM3HH, PACIIO3HABATH MPOSIBIICHNE 3aKOHOB T€OMETPUH B HCKYCCTBE

7.20 [IpuMeHATh NOTyYeHHbIE 3HAHKSI Ha IPAKTHUKE: aHAJIM3UPOBATh peajbHbIe
CUTYallu! ¥ IPUMEHSATh U3YYECHHBIC TOHATHUS B IPOIIECCE TOUCKA PEIICHUS
MaTeMaTH4ecKu  cQOpMYJIUpPOBAHHOM  MpoOsieMbl,  MOJAEIMPOBATH
peaibHBIe CUTYallMM Ha SI3bIKE T€OMETPHUHU, MCCIIEAOBATh NMOCTPOCHHBIC
MO/IEJIU C UCIIOJIb30BAHNEM T'€OMETPUUECKUX ITOHATUI U TEOpEM, anmapara
anreOphl, pelaTh MPaKTHYECKHE 3aJa4H, CBS3aHHBIE C HaXOXKICHUEM
reOMETPHUYECKUX BEIUYUH

11 KVIACC
Kon IIpoBepsieMble MpeAMeTHBIE Pe3yJIbTAThl OCBOCHHSI OCHOBHOM
NpoBepsieMoro | o0pa3oBaTebHOI MPOrpaMMbl CpeHero 001Iero 0o6pa3oBaHus
pe3yJabTara
6 I'eomeTpust

6.1 OmnepupoBarh MOHATUSAMH: HWJIHHIPUYECKAs MTOBEPXHOCTh, 00pa3yromune
UWINHAPUYECKON MOBEPXHOCTH, LMIMHJIpP, KOHUYECKas IOBEPXHOCTb,
oOpa3ylolmue KOHUYECKOW  IOBEPXHOCTH, KOHYC, cepuueckas
MIOBEPXHOCTh

6.2 Pacnio3HaBath Tesa BpameHus (IUIMHAP, KOHYC, cdepa U 1map)

6.3 OOBSACHATH CITOCOOBI MTOTYYCHHS TNl BPAICHHS

6.4 KnaccuduiupoBaTh B3aMMHOE PacnoiokeHne cepbl U IIOCKOCTH

6.5 OmnepupoBaTh TOHATHUSMH: IIAPOBOH CErMEHT, OCHOBAaHHE CETMEHTa,
BBICOTa CErMEHTa, LIApOBOM CIIOM, OCHOBaHME IIAPOBOTO CJIOS, BHICOTA
IIAPOBOTO CJI0s1, IMAPOBOM CEKTOP

6.6 Bbruucnarte 00bEMBI M IUIOMIAJM TMOBEPXHOCTEH Tel BpalleHHS,
TE€OMETPHUECKUX TEJI C MPIMEHEHHEM (HOpMYIT

6.7 OmnepupoBaTh MNOHATUSIMH: MHOTOTPAaHHHMK, BIIMCaHHBI B cdepy u
OTIMCaHHBIN 0K0JI0 cepbl, cepa, BIUCAHHAS B MHOTOTPAaHHHUK WM TEJIO
BpallCHHS

6.8 BrIuuciasTh COOTHOIIEHUS MEXKTY TUTOMIAASIMU MIOBEPXHOCTEH 1 00bEMaMu
10JTOOHBIX TEJ

6.9 N3o6pakaTh u3yyaeMble (GUTYpbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10 BbINONMHATE (BBIHOCHBIE) IUIOCKME YEPTEXH U3 PUCYHKOB IPOCTBIX

00BEMHBIX (UTYp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUCHHUS TEI
BpAaIECHUSA




6.11

W3Bnekatrb, WHTEPIPETHPOBATh W MPEOOpazOBbIBaTh HH(OpPMALHIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (PUTypax, MpPEACTaBICHHYIO Ha
YEepTekKax U pUCYHKaxX

6.12

[TpumensTh reoMeTpudeckue (akThl JJIS PEIICHUS CTEPEOMETPHUECKUX
3a1a4, MPEANONaralliX HECKOJIbKO IIaroB pPEIICHMS, €CIU YCIOBUS
IIPUMEHEHHS 33J]aHbl B IBHOH popme

6.13

OnepupoBarh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BLIHOJ'IHSITB [[eI;'ICTBPlﬂ CIIOKCHUSA BCKTOpOB, BBIYHUTAHUA BeKTOpOB nu
YMHOKEHHSI BEKTOpPAa Ha YHCIIO, OOBSACHATH, KaKUMH CBOHMCTBAMHU OHHU
00amaoT

6.15

HpI/IMeHHTB IIpaBHJIO IIapaJlICICIIUIICaa INpru CI0XKCHHUHN BEKTOPOB

6.16

OHepI/IpOBaTB MOHATHUAMU: JCKAPTOBBI KOOPAHWHATBI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BCKTOpA, PABCHCTBO BCKTOPOB, KOOPAHWHATBI BCEKTOPA4,
yroJi MCXKJY  BCKTOpaMW, CKaJIIpHOC IMPOU3BCACHUC BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLI

6.17

HaXOI[I/ITB CYMMY BCKTOPOB U IIPOU3BCACHUC BCKTOPA HA YUCIIO, YI'OJI
MCXKAY BCKTOpaMH, CKaJIAPHOC IMPOU3BCACHUC, paCKJIaAbIBaTb BEKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPAM

6.18

3aILaBaTI) IJIOCKOCTb YPaBHCHHEM B IICKapTOBOfI CUCTCMC KOOpAWHAT

6.19

Pemarsn HpOCTGﬁIHHC IreOMCTPHUUICCKUC 3aa4r Ha IPUMCHCHUC BCKTOPHO-
KOOPAWHATHOI'O MCTOJa

6.20

Pemarsn 3aJadyd Ha A0Ka3aTCJIbCTBO MATCMAaTH4YCCKHUX OTHOIICHUH U
HaXOXJIACHUC TCOMETPUIYCCKUX BCIUYHUH I10 o6pa3uaM HJIN aJiIrOpuT™Mam,
IIPpUMCHA HN3BCCTHBIC MCETOJbI npu pemicHun CTaHApPTHBIX
MaAaTCMaTHYCCKUX 3aJa4

6.21

HpI/IMeHHTB HpOCTGfIH.IHC IIporpaMMHBIC CpEACTBA H 3JICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTEMBEI ITPHU PCHICHUN CTCPCOMCTPUYICCKUX 3a1a4

6.22

HpI/IBOI[I/ITL MPpUMEPBI MATECMATHYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpPOJAC U
JKM3HH, paCllIO3HABATh MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[IpuMeHATH MOTydYeHHbIE 3HAHHSI HAa IPAKTUKE: aHAJTM3UPOBATh pealibHbIe
CUTYallUU U IPUMEHSATh U3yUEHHbIE TOHATHS B MPOLECCE MONCKA PELICHUS
MaTeMaTH4ecKl  cQOpMyJIUpPOBAaHHONH  MpoOJieMbl,  MOJAEIMPOBATH
peasibHble CUTYyalluu Ha SI3bIK€ T'€OMETPHUH, UCCIIE0BATh MOCTPOEHHBIE
MO/IEH C UCII0JIb30BaHNEM F'€OMETPUUECKUX TOHIATUI U TEOPEM, alllapara
anreOppl, peuiarb NPaKTHUECKHUE 3a7aud, CBS3aHHBbIE C HaXO0XKJIEHUEM
TFE€OMETPUUYECKUX BEIUUUH




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

I'eomerpus

7.1

OCHOBHBIC TOHSITHS CTEPCOMECTPHHU. Tqua, npsAMasd, IINIOCKOCTb, IIPOCTPAHCTBO.
[TousiTHe 00 aKCHOMATUYECKOM MOCTPOCHUHU CTCPCOMCTPUU: AKCHUOMBI CTCPECOMCTPHUU
n CICIACTBUA U3 HUX

7.2

B3aumHoe  pacrnonokeHue  OpsIMBIX B IIPOCTPAHCTBE:  IE€pPECEKAIOLIUECs,
napajuiefibHble U CKpeluBaromuecs mnpsMelie. [lapainenbHOCTh TOPSAMBIX U
IUIOCKOCTE B NPOCTPAHCTBE: MapajiesibHble IpsIMbE B  MPOCTPAHCTBE,
NapajuieIbHOCTh TPEX NPSAMBIX, MApaUIENbHOCTh MPSIMOW W TUIOCKOCTH. YTIIBIC
COHAIIPABJICHHBIMU CTOPOHAMHM, YIOJ MEXKIY MpPSMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEH: MapauieNbHbIe MIOCKOCTH, CBOMCTBA MapaljiebHbBIX
iockocteil. Ilpocreiimme npocTpaHCTBeHHBIE (UTYpHI Ha IUIOCKOCTH: TETPadJp,
Ky0, mapaJjuienienunesi, IoOCTPOCHUEe CEUeHUN

7.3

[lepnieHAUKYIAPHOCTh MNPSAMOM M IUIOCKOCTHU: MNEPHEHAMKYJISPHBIE NpsSMble B
IIPOCTPAHCTBE, NPSMBbIE TapaJUIEIbHbIE U MEPIEHANKYIISPHBIE K IIIOCKOCTH, IPU3HAK
NEPHEHAUKYIIIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O IIPSIMOM IEPIIEHIUKYIAPHON
IUIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YTOJI MEXY MPSAMOU U INIOCKOCTBIO, ABYIPAHHBIN
YTOJ1, IMHEWHBINA YroJl ABYTPaHHOTIO yriia. [IeprieH IuKysp 1 HaKJIIOHHBIE: PaCCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TUIOCKOCTH, IPOEKIHsI GUTYpHI Ha
IJIOCKOCTH. [lepneHuKyIspHOCTb IIJIOCKOCTEN: MPU3HAK IEPIIEHIUKYIAPHOCTH JBYX
ockocTel. Teopema 0 TpEX NMeprneHuKyIsIpax

7.4

IloHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIC 3JIEMEHTBl MHOTOIDAHHMKA, BBIMYKIBIE U
HEBBIINIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. [Ipusma: n-yrosbHas
npu3Ma, TpaHd M OCHOBAaHMSI NMPU3MBI, MpsMas U HaKJIOHHas MpPU3MbI, OOKOBas U
[IOJIHAs ITOBEPXHOCTH Npu3Mel. [lapannenenunen, npsaMOyroabHbII apajuleaeIUuIe
U ero cporicrtea. [lupamuaa: N-yroyipHas nupamuaa, rpaHd ¥ OCHOBAaHUE MUPAMHUIBI,
OOKOBasi M IMOJIHAS MMOBEPXHOCTh MUPAMU/IbI, MPaBUIbHAS U yCeu€HHAs MUpaMHJIA.
OJeMEHTBl Npu3Mbl W NHpaMuibl. [IpaBWiIbHBIE MHOTOTPaHHUKH: TIOHSTHE
[IPaBUJILHOTO MHOIOIPaHHUKA, IIpaBUJIbHAs IpU3Ma U IPaBWIbHAs IUpaMUIa,
IpaBWJIbHAs TPEYrojbHas MUpaMUAa U MPaBHIbHBIN TeTpasap, ky0. [lpencrasnenue
O MpPaBWIBHBIX MHOIOTPaHHMKAX: OKTa’Jp, AOAEKa’aAp M ukocadapyrue CedeHus
IIPU3MBI U TUPAMU b

7.5

CI/IMMeTpI/IH B IPOCTPAHCTBC: CUMMETPUSA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
JIeMEHTHI CUMMCTPUHU B nmupaMuaax, nmapajiiCjcnuicaax, IMPpaBUJIIbHBIX
MHOTI'OI'paHHUKAaX

7.6

Bbruncnenue 31eMEeHTOB MHOTOIpaHHMKOB: pEOpa, auaroHanu, yriel. [lnomansb
OOKOBOM TMOBEPXHOCTH U TOJHOM MOBEPXHOCTH MPSAMOM NPU3MBI, IUIOHIA/lb
OCHOBaHHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTU MpsIMON mpu3Mbl. [1omans 60koBoi
MOBEPXHOCTH M TIOBEPXHOCTH IPABWIBHOM MNHpaMUAbI, TeOpeMa O IUIOIAgu
yceuéHHoi nupamupl. [Torstue 06 06béMe. OObEM MUpamMuIbl, TPU3MBI

7.7

[TogoGubIe Tema B mpocTpaHcTBe. COOTHOMICHHS MEXTY TIIOMIAISIMHA MTOBEPXHOCTEH,
00BEMaMH TOTOOHBIX TEI




11 KJIACC

Kon

IIpoBepsieMblii 3JIEeMeHT COAePKAHUSA

6

I'eomerpus

6.1

[{unuHapuyeckas MOBEPXHOCTh, 00pa3yrolue IUINHAPUIECKON MOBEPXHOCTH, OCh
WIMHIPAYECKON ToBepXHOCTH. [MmuHAp: ocHOBaHUS M OOKOBasi TOBEPXHOCTH,
o0pa3yronias U 0Cb, IIOHalb OOKOBOW U MOJTHON MOBEPXHOCTH

6.2

KoHnueckasi MOBEpPXHOCTh, 00Opa3yroIIHMe KOHUYECKOH IOBEPXHOCTH, OChb H
BepIIIMHA KOHUYECKOH MOBepXHOCTH. KOHYC: OCHOBaHMe U BepIinHa, 00pa3yromast
Y OCh, TUIOIIA (b OOKOBOM U IMOJTHOM MOBEPXHOCTU. Y CEYEHHBIN KOHYC: 00pa3yoIme
U BBICOTA, OCHOBAHUS M OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, AMaMeTp, TIIOMAAb MOBEpXHOCTH cepbl. BzanmHoe
pacnonoxeHue chepbl U MIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomanb

cdepsl

6.4

I/I306pa>KeHHe TCJI BpallCHUA Ha ITIJIOCKOCTH. Pa3BépTKa NUJIMHAPA U KOHYCa

6.5

KomOuHanuu Tten BpalleHHs MU MHOTOTPAHHUKOB. MHOTOIpaHHUK, ONMCAHHBIN
0KO0JI0 cepsl, cepa, BIUCAHHAS B MHOTOI'PAHHUK, WIIM TEJIO BPALLICHUSI

6.6

[Tonsitue 06 o0BnEMe. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 006 00BEME
NPSMOYTOJIBHOTO TapajvleNienunesa u cieacTBuss u3 He€. OO0bEM muImHApa,
koHyca. OO6bEM 1mapa u muomaab cepsl

6.7

[TogoOubie Tema B mpoctpaHcTBE. COOTHOLIEHUS MEXAY  IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TN

6.8

Ceuenuss mwimHApa (MapajsieNbHO U MEPHEHAMKYISIPHO OCH), CEYEHHsS] KOHYyca
(mapasuienbHOE OCHOBAHHIO M IPOXOJsIIee Yepe3 BepIINHY), CeYeHHUs Iapa

6.9

BeKTOp Ha IJIOCKOCTH M B IMPOCTPAHCTBC. CnoxeHue M BBIYUTAHHUE BCKTOPOB.
YMHOXkeHUE BEKTOpa Ha uucio. Pa3noxeHnue BeKTopa no TpéM HEKOMIUIAHAPHBIM
BektopaM. [IpaBuno mnapamienenunena. Pemenue 3amay, CBSI3aHHBIX C
MPUMEHEHUEM MPABUII ACHCTBUIN C BEKTOpaMu

6.10

[IpsamoyronbHasg cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BeEKTOpa.
[Ipocreiimne 3agaud B KOOpJAMHATAX. YTON MexAy BekTopamu. CkalspHoe
MIPOMU3BEJCHUE BEKTOPOB. BBIYMCIEHHE YIJIOB MEXAY NPSMBIMH U IUIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBIN METOJT TPU PEIIEHUH T€OMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

1

Bnagenne Meronamm J0Ka3aTeNbCTB, AJITOPUTMAMM PEIICHUS 3a]ad;
yMeHue (GOpMYIHpPOBAaTh W OINEPUPOBATH TOHATHSIMHU: OIPE/ICICHUE,
aKcuoma, Teopema, CIEICTBHE, CBOWCTBO, INPU3HAK, J0KA3aTEJIbCTBO,
paBHOCHIIbHBIE (OPMYIIMPOBKH; IPUMEHSTD HX; YMEHHE (POPMYINPOBATH
00paTHOE U NPOTUBOIIOJIOKHOE YTBEP)KICHUE, NPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEDPBI, HCIIOJIb30BaTh METOJ MaTEeMaTU4YeCKOM WHIYKLHH;
IIPOBOAMUTH  JOKA3aTEJIbHBIE PACCY)KIEHUsS IpU PpELICHUM 3ajad,
OLICHUBATh  JIOTMYECKYK) IPABWIBHOCTh  PACCYXKIACHUH; YMEHHE
OIIEpUPOBATh NMOHATHUAMU: MHOXKECTBO, IOJMHOKECTBO, OIEpallUU HaJl
MHOXECTBAMH; YMEHHE HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar sl ONMCaHUs PEAIbHBIX IPOLECCOB U SABJICHUHN U IIPU PEILIEHUH
3aja4, B TOM 4YHCIE€ U3 JPYrUX Y4eOHBIX MPEIMETOB; YyMEHHE
OIIepUPOBAThH MOHATUAMU: Tpad, CBA3HBINA Tpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHME 3aJaBaTb M ONMCHIBATh TIpadbl pa3IMYHBIMU

croco0amMu; NCIOIB30BaTh Ipadbl MPHU PEIICHUH 3a/1a4

YMeHne onepupoBaTh MOHATHSAMHU: HATYpAIbHOE YHCIIO, IIEJI0€ YHMCIIO,
CTEIEHb C IEeJIBIM MOKa3aTelieM, KOpEeHb HATypalbHOM CTENeHH, CTEeNeHb
C pamMOHATBHBIM  TIOKa3aTeleM, CTeNeHb C  JIeHCTBUTENBHBIM
nokaszareneM, JorapugMm uMciaa, CHHYC, KOCHHYC M  TaHI€HC
MPOM3BOJIHOTO YHCIA, OCTATOK IO MOMYIIO, PAalMOHAIBHOE YHCIIO,
UppalMoHaIbHOE  YHCIO,  MHOXKECTBAa  HATYypalbHBIX,  LEJBIX,
palMoHANBHBIX, JIEHCTBUTENBHBIX YHCEN, yMEHHE HCIIOJIb30BaTh
MPU3HAKH JETMMOCTH, HAaUMEHbIINH OOLIMI JeMUTeNh U HauMeHbIIee
o01Iee KpaTHOe, anropuT™ EBKIHIA IpU pelieHnH 3a/1a4; 3HAKOMCTBO C
pa3NUYHBIMM ~ TO3MLIMOHHBIMM ~ CHCTEMaMH  CYHUCICHHS, yMEHHE
BBITTOJIHSATH BBIYMCIICHHE 3HAUCHWH M MPeoOpa3oBaHMs BHIPAKCHUH CO
CTENEHS MU U Jorapudmamu, mpeodpa3zoBaHus IPOOHO-pAlIMOHATBHBIX
BBIPKCHNH; YMEHHE OIEpUpPOBATh MOHATHIMH: IIOCIEI0BATEIHHOCTS,

apupmeTHyecKas nporpeccus, reOMeTpHUYEecKast nporpeccus,




0eCKOHEUHO yObIBaOI[asi FeOMETPUUECKas IPOrPECCHsl; yMEHUE 3a/1aBaTh
MOCTIeIOBATEIBHOCTH, B TOM YHUCIIE C TIOMOIIBIO PEKYPPEHTHBIX (HOpMYT;
YMEHHUE ONEPUPOBATH MOHATUAMU: KOMIUIEKCHOE UYHUCIIO, CONPSKEHHbIE
KOMIUIEKCHBIE YHCIIa, MOAYJIb U apTYMEHT KOMIUIEKCHOTO YHuciia, popma
3alUCH KOMIUIEKCHBIX Yucell (FreoMeTpudecKkasi, TPUrOHOMETpUIecKas 1
anrebpanveckas); yMeTh MPOU3BOJIUTH apU(PMETUUECKHE ICHCTBHUS C
KOMIUIEKCHBIMU ~ YMCJIAMH; [PUBOAMTH IPUMEPHI  HUCIOJb30BaHMS
KOMIUIEKCHBIX YMCEJ; OIEpUPOBaTh MOHATUSMM: MaTpuua 2x2 um 3x3,

OIIpCACIINTCIIb MAaTPUIIbI, FCOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

VYMmenue ONCpUpOBaTh MOHATHUAMU: PALUOHAIBHBIC, WMPpalWOHAIIBHBIC,
II0KAa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘IeCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHA MW HCPABCHCTBA, HX CUCTCMbI; YMCHHC OIICPUPOBATH
INOHATHUAMU: TOXICCTBO, TOXICCTBCHHOC npeo6pa30BaHHe, YpaBHCHHC,
HCPaBCHCTBO, CHUCTCMaA ypaBHCHI/Iﬁ N HCPABCHCTB, PABHOCHUJIBHOCTbH
ypaBHeHHﬁ, HCPAaBCHCTB W CUCTEM; YMCHUC PpCHIATb YpPABHCHMU,
HCPAaBCHCTBA W CHUCTEMBI C IOMOLIBIO Pa3JIMYHBIX HpI/IéMOB; peuarb
YpaBHCHH, HEPABCHCTBA W CHCTCMbI C IapaMETpoOM; IPUMCHIATH
YpaBHCHUA, HCPABCHCTBA, NX CUCTEMBbI IJId PCHICHUA MATCMATUYCCKHUX

3ala4v U1 3a1a4 U3 pa3JIMYHbIX obOmacrei HAayKH U peaHLHOﬁ KHU3HHU

YMeHue onepupoBaTh MNOHATUAMU: (QYHKIMS, YETHOCTh (QYHKIUH,
NEPUOUYHOCTh (YHKIIMH, OTPAaHUYEHHOCTh (YHKLUH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (QYHKIMHM, HauOOJbIllee U HAUMEHbIIee 3HAUCHUS
(GYyHKIMU Ha IPOMEKYTKE, HeMpepbIBHAs (DYHKIIHSL, aCUMIITOTHI rpaduka
(GbyHKIMY, TIepBasi U BTOpas IPOU3BOJHAs (PYHKUINH, T€OMETPUUYECKUI 1
¢u3nvyeckuif CMbICT TPOU3BOJHOM, MEpBOOOpa3Has, OMpeAeIEHHbIN
MHTErpaj; yMEeHHE HaXOJAWUTh aCHUMITOTHI Tpaduka (YHKIMH; YMEHHE
BBIUUCIATh IPOU3BOJHBIE CYMMBI, IIPOM3BEICHMS, YAaCTHOTO H
KOMITO3UIIMU (PYHKIIMH, HAXOAUTh ypaBHEHUE KacaTeJIbHOM K rpauky
(GYHKIMU; YMEHHE HAaXOJUTh HPOHM3BOJHBIC 3JIEMEHTAPHBIX (YHKIIMA;
YMEHHE HCIIOJIb30BaTh MPOU3BOJIHYIO [UIsl HCCIeI0BaHUs (YHKIUH,
HaXO/JWUTh HaumOOJbIINE U HAaUMEHbIINE 3HAYeHUs (YHKUUN; CTPOUTH
rpadMKyd MHOTOYJICHOB C MCIIOJb30BaHMEM allapara MaTeMaTHYeCKOro
aHaJIM3a; NPUMEHATH IPOU3BOJHYIO [UId HAXOXKIEHUS HAWIYYIlIEro
pelIeHNs B NMPHUKJIAAHBIX, B TOM YHCJIE€ COLUAIbHO-)KOHOMHUYECKUX H

(bu3nuecKux 3a7adax; HAXOAUTh TUIOMIAIA U 00BEMBI (PUTYP C TIOMOIILIO




HUHTCrpajia; MPUBOJUTHE IMMPUMEPBI MATCMATUYCCKOI0 MOACIIMPOBAHUSA C

OMOIIbI0 Au(PepeHInaTbHBIX YPaBHEHUH

YMeHue omnepupoBaTh MOHATUAMHU: Trpaduk QyHKIMM, oOpaTHas
GyHKIMSA, KOMOO3UIMSA (YHKUWH, TUHEHHass (YHKIMSA, KBaJpaTU4YHAas
byHKIHSA, panyoHanbHas byHKIIHS, CTETICHHAs byHKIIHS,
TPUTOHOMETpUYECKHE (PYHKIMH, O0OpaTHblE TPUTOHOMETPHUYECKHE
GyHKIMH, TOKa3zaTeslbHas M Jorapupmuueckas (GYHKLUUU; YMEHHE
CTPOUTH TpaUKU HM3YYCHHBIX (DYHKIMHA, BBIIOIHATH NMPEOOpPa30BaHUA
rpaduKoB (QpYHKIUH, HCIOIBb30BATh TPaPUKH JUI U3YUSHHSI TPOLIECCOB U
3aBHCUMOCTEH, MPHU PEHICHUH 3a7ad U3 IPYTuX Y4eOHBIX MPEAMETOB H
3aJa4y U3 peasibHOM JKU3HU; BbIpakaTh (POpMyJIaMH 3aBUCUMOCTU MEX]Y
BEJIMYMHAMU; HCTIOJIB30BATh CBOMCTBA M TpapuKH GYHKUIUH IS peIICHHS
ypaBHEHMH, HEpPaBEHCTB M 3aJay C I[apamMeTrpaMy; H300pakaTb Ha
KOOPJAMHATHOU INIOCKOCTH MHOKECTBA PEIICHHUI YpaBHEHUH, HEPABEHCTB

1 UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3a/ladydl pa3HbIX THUIIOB (B TOM 4YHCIE Ha
MIPOLIEHTHI, 0JIM M YaCTH, Ha JBM)KEHUE, pabOTy, CTOMMOCTb TOBApPOB U
YCIIYT, HAJIOTH, 33/1a4¥ U3 00JIaCTH YIPaBJICHUS JTUYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTABIATH BBIPAXKEHUS, YPaBHEHMs, HEPABEHCTBA U HUX
CHUCTEMBI II0 YCJIOBHIO 3aJa4M, HCCIEIOBATH IOJYyYEHHOE DELICHUE U
OLIEHUBATh MPaBIONOJO00OHOCTh PE3Y/IbTAaTOB; YMEHHE MOJEeITUPOBaTh
peanbHBIE CHUTyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBIISATH BBIPAKCHMS,
YpaBHEHUs, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHIO 3a1auH,
HCCIIEI0BaTh ITOCTPOCHHBIE MOJEIM C HCIOJb30BAHHMEM ammapara

anreOpbl, HHTEPIPETUPOBATD MOJYYSHHBIH pe3yabTatT

YMeHue onepupoBaTh MOHATUAMU: CpeHee apudmMeTnyeckoe, MeIuaHa,
HauOoJblIIee U HAMMEHbIIIee 3HAUEHUS, Pa3Max, TUCIIePCHsl, CTaHAAPTHOE
OTKJIOHEHHE YHCIIOBOT0 Habopa; yMEHHE U3BJIE€KaTh, HHTEPIPETUPOBATD
nH(pOpMaINIO, IPEICTABICHHYIO B Ta0IMIIaX, HA TMarpaMmax, rpadukax,
OTpaKaIOIIyI0 CBOWCTBA PEAJIbHBIX MPOIIECCOB U SIBIICHUH; MPECTABIATh
uHpOpPMALMIO C TIOMOINBIO TabMUIl M JUarpaMM; HCCIEeI0BaTh
CTaTUCTUYECKUE JIaHHBIE, B TOM 4YHCJIE C MPUMEHEHHEM IpadUuecKux
METOZIOB U  3JEKTPOHHBIX CPEIACTB, TpapHUuUecKd HUCCIEA0BAThH
COBMECTHbIC HAOIIOAEHUS C IOMOIIBIO JAMarpaMM pacceUBaHUA H

JIMHEVHOMN perpeccuun




YMeHue omnepupoBaTh MOHATHSMHU: CIy4alHBIA OMNBIT U CIy4ailHOE
COOBITHE, BEPOATHOCTHh CIy4alHOTO COOBITHS; YMCHHE BBIYHCIATH
BEPOSITHOCTh C HKCIIOJIb30BAaHHEM TIpaUYecKrX METOJIOB; MPHUMEHSThH
(OpMYIIBI CIOXKEHUS U YMHOXCHHS BEPOSITHOCTEH, (HOpMYITy MOITHON
BEpOSATHOCTH, popMyity bepHyiu, komOuHaTOpHBIE GaKThl U (HOPMYJIBI;
OIICHUBATh BEPOSTHOCTU PEATBHBIX COOBITHI; YMEHHE OIEepUPOBATH
MOHATUSIMU: CIIy4aliHasi BEJIMYHMHA, pACIpEICICHUE BEPOSTHOCTEH,
MaTEeMaTHYeCKOe OXHJIaHWE, TUCIEPCUS M CTAaHAAPTHOE OTKIOHCHHE
CIIyyailHOW BEJIMYMHBI, (YHKIUU pACIPEACICHUS U  IJIOTHOCTH
PaBHOMEPHOTO, TIOKa3aTEJIbHOTO ¥ HOPMAJIBHOTO pacCIpe/eieHUN;
YMEHHUE HCIOJIb30BaTh CBONCTBA W3YyYCHHBIX pACIPEACICHUN JUIS
pelIeHus 3a7ad; 3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJBIINX YHCET,
METO/Ibl BBIOOPOYHBIX HCCIICAOBAaHUI; YMEHHE MPHBOIUTH HPUMEPHI
MPOSIBJICHUST 3aKOHA OOJIBIIMX YHCET B MPUPOIHBIX U OOLICCTBEHHBIX
SIBJICHUSIX; YMEHUE ONEPUPOBATH MOHITHSIMH: COYCTaHUE, TICPECTAHOBKA,
YHCJIO COYECTaHUM, YHUCIO MEPEeCTAaHOBOK; OWHOM HbIOTOHA; yMmeHHe
MPUMEHSITh KOMOMHATOPHBIE (DAKTBI ¥ PacCyKICHUS IS PEIICHHUS 3a]1aY,
OLICHUBATh  BEPOSITHOCTH  PEAIbHBIX  COOBITHIA, COCTaBIISITh

BEPOSATHOCTHYIO MOJIEIb U UHTEPIPETUPOBATH MTOJIYUEHHBIM PE3yIbTaT

YMeHune omnepupoBaTh INOHATHUSAMHU: TOYKA, MpsAMas, ILIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA yIJa, IUIOCKHHA Yrod,
JNBYTPAHHBIA YIroJ, TPEXIPAaHHBIA YIroJ, CKPEIIMBAIOLINECA IPsIMBIE,
NapaJuIeIbHOCTh U NMEPHNEHAUKYJIAPHOCTD MPSAMBIX U IJIOCKOCTEH, yroi
MEXIy INPSAMBIMH, YroJl MEXAY MNPSAMOA M IUIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKU J10 TUIOCKOCTH, PACCTOSTHUE MEXIY
IIPSIMBIMU, PACCTOSTHUE MEXKY IIJIOCKOCTSMU; YMEHUE UCIIOJIB30BATh IIPU
pelIeHny 3a7ad U3ydyeHHble (aKThl U TEOPEMbI IJIAHUMETPUU; YMEHUE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPYXAIOIIEro0 MHpa; CTPOUTH
MAaT€MaTHYECKUE MOJEIH C IOMOIIBI T'€OMETPUYECKHUX IOHATHNA H

BCJIMYHNH, PCIIATh CBA3aHHLIC C HUMU ITPAKTHYCCKUC 3aa4n

10

YMeHue onepupoBaTh MOHATHAMM: IUIOMAAb (GUTYphl, 00BEM (UTYDBI,
MHOTOTPAaHHHK, MTPABUIBHBI MHOTOTPAaHHHK, CEYCHHE MHOTOTPAaHHHKA,
KyO, mapamenenunen, Npu3Ma, NHpamMuaa, ¢Gurypa u IMOBEPXHOCTb
BpalleHus, MWIMHIP, KOHYC, map, chepa, miomans chepsl, mIomams
MOBEPXHOCTU TMHUPAMUIBI, NPU3MBI, KOHyca, LWIMHApPA, 00BEM KyOa,

MPSIMOYTOJIBHOTO MapajlieNienurena, TUpaMuIbl, MPU3Mbl, LUIHHIPA,




KOHyca, IIapa, pa3BEPTKAa MOBEPXHOCTHU, CEYECHHUs KOHyca M LUIMHApA,
NapajuleJIbHbIE OCH WM OCHOBAaHUIO, CEYCHHE IIapa, IUIOCKOCT,
Kacaromascss cepbl, LMIMHIPA, KOHYCa; yYMEHHE CTPOUTh CEUeHHE
MHOTOTpaHHHKa, U300paXkaTh MHOTOTPAaHHHUKH, (DUTYPHI U MIOBEPXHOCTH
BpAILICHHUS, UX CEUYEHHUs, B TOM YHCJIE C IOMOIIBIO AJIEKTPOHHBIX CPECTB;
yYMEHHUE MPUMEHATh CBOMCTBA T€OMETPHUUECKUX (UTYP, CAMOCTOSATEIBHO
(bopMyIMpOBATH ONPEAEICHUS U3y4aeMbIX (PUTYD, BBIIBUTaTh TUIIOTE3bI
0 CBOMCTBaxX M MpPU3HAKAX T€OMETPUYECKHX (UTYp, OOOCHOBHIBATH WIIH
olpoBepraTb HX; YMEHHME MPOBOJIUTH Kiaccupukauuoo ¢uryp mno
Pa3IUYHBIM TIPU3HAKaM, BBINOJHITH HEOOXOJIMMBIE JOINOJHUTEIbHBIE

IIOCTPOCHUA

11

YMeHue omnepupoBaTh TOHSTHSIMH: JBW)KCHHE B IPOCTPAHCTBE,
napajuieNbHbI epeHoC, CUMMETPHs Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHWe IM0A00Ms, MNOJ00HBIE (GUTYpHI, YMEHHE
pacrno3HaBaTh paBHbIC M MOAOOHBIE (PUTYpBI, B TOM YHKCIE B MPUPO/IE,
HCKYCCTBE, apXUTEKTYpE; HCIOJIb30BATh T'€OMETPUYECKUE OTHOIICHUS
MpH pElIeHUH 3a]a4; HaXOAWTh T€OMETPUYECKHE BEIMYMHBI (ATUHA,
yroj, Iuiomanab, oObEM) MpU pEHICHUH 3a1ady U3 JAPYTUX Y4eOHBIX
MPEIMETOB U M3 PEATbHOMN KU3HU; YMEHHUE BBIYHUCIISATH T€OMETPHUYECKHE
BEJIMYUHBI (JJIMHA, YTOJ, TUIOMAah, O0BEM, TUIOHIAAL MOBEPXHOCTH),
WCIONB3YSl M3YYEeHHbIE (OPMYIbI M METOJbI, B TOM YHCIE: IUIOIIAIb
MMOBEPXHOCTH TTUPAMUJIBI, TTPU3MBI, KOHYCa, [IWJIMHIPA, IUIOMAIb CHEphI;
00BEéM KyOa, MPSMOYTOJILHOTO MapaUleNienune/a, MUpaMubl, MPU3MBI,
UWIMHApA, KOHYyCa, Iapa, YMEHHE HaXOIUTh OTHOIIEHHE OOBEMOB

NOJOOHBIX (GUryp

12

VYMmenne ONCpHUpOBAThH MOHATHUAMU: IPAMOYI'OJIbHasd CUCTEMAa KOOPAWHAT,
BEKTOp, KOOPIMHATHI TOYKH, KOOPIWHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpPa HA YHCIIO, Pa3JIOKEHHE BEKTOpa Mo 0asucy,
CKaJIIPHOE MPOU3BEJCHUE, BEKTOPHOE IPOU3BEICHHE, YroJl MEXIy
BCKTOpaMH; YMCHHUEC HCIIOJIL30BATh BeKTOpHBII)’I u KOOpJIPIHaTHBIﬁ METO
JUIE  PEIICHUs TEeOMETPHYECKMX 3adady M 3a]ad JPYruX Y4eOHbBIX

MPEIMETOB

13

YMeHue BbIOMpaTh MOAXOMSIINN METOJ JUIi PpEIICHUs 3a/1auH;
[IOHUMAaHHUE 3HAYMMOCTH MATEMaTUKX B H3YYEHUU IPUPOJHBIX U
OOIIIECTBEHHBIX TPOLIECCOB M  SIBICHUH; yMEHHE paclo3HaBaThb

IIPOABJICHUC 3aKOHOB MATCMATHKHM B HCKYCCTBE, YMCHHE IIPpHUBOIWTH




NpUMEPbl  MATEMATHYECKUX OTKPBITUA POCCUUCKON U  MHUPOBOH

MaTeMaTU4eCKOU HayKH




INEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D

11O MATEMATHKE
Kox IIpoBepsieMblii 3JIeMEHT COiePKAHUS
1 Uucna v BBIYUCICHUS
1.1 Harypanbnble u nensle uncna. [lpu3Haku AeTMMOCTH HEbIX Yncel
1.2 Panmonaneupie uucna. OOBIKHOBEHHBIE U JICCATUYHBIC JApOOU, TIPOIEHTHI,
0OeCKOHEUHBIEC TIEPUOTUIECKUE IPOOH
1.3 Apudmerndeckuil KOpeHb HaTypalbHOU creneHu. [leiicTBus ¢ apupmeTnyeckuMu
KOPHSIMU HaTypaJIbHOW CTETIEHU
1.4 Crenenbp ¢ nensiM mnokasaresneM. CTeneHb C pPalUMOHANIBHBIM IIOKa3aTENIEM.
CBolicTBa CTENEHU
1.5 CuHyc, KOCHHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHT'€HC YHCIIOBOIO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudyHble U HaTypaJlbHbIE JOrapHUPMbI
1.7 JeiicTButenpHple yuciaa. ApuUpMETHYECKHE Olepalud ¢ JAeWCTBUTEIbHBIMU
yrcnamu. [IpuOamkEHHbIC BEIYUCIICHS, TIPABUIIA OKPYTIICHHS, TIPUKUIKA U OIIEHKA
pe3yibTara BBIYMCICHUN
1.8 [TpeoOpa3oBaHue BbIpaKeHUH
1.9 KommuiekcHble uncna
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 Llenbie 1 1pOOHO-pAIIOHAEHBIC YPAaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHUS
2.4 [ToxazarenbHble U TOTapuPMUUECKHE YpaBHEHUS
2.5 Llenbie u 1poOHO-paIOHAIbHBIE HEPAaBEHCTBA
2.6 HppanmonanbHble HEpaBeHCTBa
2.7 [Toka3zarenbHbIe U JOrapupMHUUECKHE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. OnpeaennTeab MaTpULIbI
3 OyHKIWH U TpaduKh
3.1 Oynkus, cnocodwl 3amanus GyHknuu. ['padux GyHxiuu. BzammHo oOpaTHbIE

¢yukuuu. YétHele 1 HeuéTHBIe pyHKuuu. [lepruoguueckue GpyHKIHI




3.2

Ob6nactp ompeneneHUuss W MHOXKECTBO 3HaueHMH ¢yHkuuu. Hymu ¢yHKumu.
[IpoMexxyTku  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (pyHKUIHUH.
MakcumymMbl 1 MUHUMYyMBI (GyHKIuH. HaumOombliee W HauMeHbIee 3HAYECHUE

(GyHKIMU Ha TPOMEKYTKE

3.3 Crenennass (yHKIMS C HaATypajJlbHBIM M LEIbIM TOKa3areneM. EE cBoiictBa u
rpaduk. CBoiicTBa U rpaduK KOpPHS N-0i CTENEHU
3.4 Tpuronomerpudeckue GyHKLINHU, UX CBOMCTBA U IpadUKH
3.5 [TokazarenbHas u norapupmMudeckas GyHKINU, UX CBOHCTBA U rpaduku
3.6 Toukm paspeiBa. AcumnTorel TpadukoB ¢yHkuid. CoiicTBa (QyHKIHH,
HEMpEepPbIBHBIX HA OTPE3Ke
3.7 ITocenoBaTeNBHOCTH, CIIOCOOBI 3aJaHMs II0CIIEN0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana maremMaTHueckoro aHajimza
4.1 [TpousBonnas Gpynkiun. [Ipon3BoaHbIE ATeMEHTAPHBIX (DYHKIHNA
4.2 [IpumeHeHHe MPOM3BOAHOM K HCCIEAOBAaHUIO (YHKUMH Ha MOHOTOHHOCTh U
IKCTpeMyMBbl. Haxoxaenue HanOoIbIIero ¥ HAaMMEHBIIEro 3HaYeHUsT (PYHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpa3znas. nTerpan
5 MHoxecTBa 1 JOruKa
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. Jluarpammer Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposatHocTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [TpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKHI
7.4 Tena ¥ MOBEPXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPBI
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