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IMNOACHUTEJIBHASA 3AIINCKA

["'eoMeTpus sBIsIETCS OMHUM U3 0A30BBIX KYpPCOB Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHMsI, TaK KakK O0OECIeYMBACT BO3MOXHOCTb M3yYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHON HAINPaBICHHOCTH W MPEAMETOB T'yYMaHUTAPHOIO IUKJIA.
[TockonbKy JOTHYECKOE MBILIUIEHUE, (POpMHUpYyEMOE PU U3YUEHUH 00yJaroIUMUCS
NOHATUUHBIX OCHOB TE€OMETPHH, NPH J0KA3aTeIbCTBE TEOPEM U MOCTPOCHHUU
LEMOYKH JIOTHYECKUX YTBEPKICHUN TP PELIEHUH T€OMETPUYECKHX 33]1a4, YMEHUE
BBIIBUTaTh U OIPOBEpPraTb TMIIOTE3bl HEMOCPEACTBEHHO MHCIIONb3YIOTCS IIpU
pELIeHNN 3a]]a4 €CTECTBEHHO-HAYYHOT0 1IMKJIA, B YaCTHOCTU (PU3UUYECKUX 3a/a4.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTUE UHAUBUAYAIBHBIX CIOCOOHOCTEN 00yUaromUXCsl IPU U3yUEHUN
F€OMETPUH, KaK COCTaBISIOIIEH MpeaMeTHol oOnactu «Marematuka u
uH(pOpMaTUKa» yepe3 oOecreueHue BO3MOXKHOCTH IPUOOPETEHUS U UCIIOJIb30BaHUs
0osee rIyOOKMX r€OMETPUYECKUX 3HAHUW U IeUCTBUM, CIEU(PUUHBIX T€OMETPUH,
Y HEOOXOUMBIX JJIs1 YCHEIIHOro MPoecCHuOHAIBHOTO0 00pa30BaHusl, CBA3aHHOIO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
pacIIMpsIIOUIMMH U YCUJIMBAIOIIUMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

paciiMpeHe NpeACTaBIeHUsI 0 TEOMETPUU KaK YaCTU MUPOBOM KyJbTYphl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBSI3H T€OMETPHUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHUE TMPEACTABICHUS O MPOCTPAHCTBEHHBIX (QUIrypax Kak o
BOXHEHIIMX MaTeMaTHYECKUX MOJENSIX, MO3BOJISIONIMX OIUCHIBaTh U HM3ydaTh
pa3HbI€ SBJICHUS OKPYXKAIOIIEro MUpa, 3HaHWE MOHITUMHOTO anmnapara o pasJeiy
«CTtepeoMeTpusi» y4eOHOro Kypca reOMETpHUU;

dbopMHpOBaHHE  yYMEHHMS  BJAJE€Th  OCHOBHBIMM  MOHSTHUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMynl U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

dbopMHpOBaHUE YMEHHS pacllO3HAaBaTh HA YEPTEkKaxX, MOAEISIX U B peaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TE€OMETPUYECKUE
MOJEIIH;

(dbopMUpOBaHHE MOHMMAaHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTO MOCTPOEHUS
MaTeMaTHYECKUX TeOopHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TIPU
IIPOBEJICHUM PACCYKICHMIA;

(opMUpOBaHNE YMEHHs BIAJE€Thb METOJAMH JI0KA3aTEJIbCTB U aJITOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHSTh, POBOJIUTH JOKA3aTEIbHbIE PACCYKICHUS B XO/1€
pELICHUs] CTEPEOMETPUUYECKHX 3aa4 M 3a7a4 C MPAKTHYECKUM COACPKAHUEM,
(GopMUpOBaHHE MPEACTABICHUS O HEOOXOOUMOCTH  JOKAa3aTeiabCTB  IpHU



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

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTU MBIIIICHUS, UHTEpPECAa K U3YUEHUIO T€OMETPUU;

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

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «kmaccax sBisroTcs: «lIpsMble ¥ IUIOCKOCTM B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 xnaccax, OTHOCUTCSI KO BCEM COJAEpXKaTelbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMUpOBaHHE  JIOTUYECKUMX YMEHHUH  pacmpeienseTcss He TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHoi paboueit
IpOrpaMMBbl, paclpeAeNéHHbIM MO TojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIBHO U MTOCTYNATENbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPECTABICHUN 00yUYalOIUXCsl, paclIUpsis U yriayOosss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYOJIEHHOM YPOBHE MTO3BOJISIET:

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

HNOJIFOTOBUTH OOYYArOIIMXCA K MPOJOJDKEHHIO HM3yYEHUS MaTeMaTUKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpud. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecss npsmbie. [Ipu3Hakum CKpemnBarOmMUXCA
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IPOCTPAHCTBE, aPaAJUIEIbHOCTD TPEX MPSIMBIX, APAJUIETBHOCTD IPSAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapaJUIEIbHOTO MPOEKTUpOBaHUs. IM300paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IJIOCKOCTH, CBOWCTBA IapaJUIEIbHBIX IJIOCKOCTEMN. IIpocrenmue
IPOCTPAHCTBEHHbIE (PUTYphl HA IUIOCKOCTH: TETpaj’Ap, MapajulelenuIe],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLUs (PUTYPBHI Ha IIIOCKOCTh. [lepneHauKyIsipHOCTb
IJIOCKOCTEN: MPHU3HAK MEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEN. TeopemMa o Tpéx
MEPIICHIUKYIIAPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIUIa. TeopeMbl KOCUHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIA.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npu3Ma, TpsiMasi ¥ HaKJIOHHAsI TIPU3MbI, OOKOBAsi M MOJHAS MIOBEPXHOCTh MPU3MBI.
[Tapaiutenenunenr, TpsSAMOYTOJIbHBIN NTapalIENeUNe] U €ro cBoricTea. Kparyanmme
NyTH Ha IMOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopema [ludaropa. [lupamuaa: N-yronbpHas nupaMuja, NpaBUibHAs U yCeUEHHAas
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBHON MHPAMUIBI.
[IpaBriibHBIE MHOTOIDAHHUKM: NPAaBUJIbHAs NpPHU3Ma M IPAaBWIbHAsA INUPAMHJA,



IpaBUJIbHAS TPEYTOJbHAs MUPAMHK/Ia U TPaBUIIbHBIN TeTpasap, Ky0. [IpeacraBnenue
O MPABUJIBHBIX MHOTOIPAHHUKAX: OKTa3Ap, JOAECKA3AP U UKOCADP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH M IIOJIHOM IOBEPXHOCTH NPSIMON IPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW IMHPAMHUJbI, TEOPEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHMMETPUM  IPABWIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX MPU3M, CUMMETpHUsS IIPaBUIBHOU
IIAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOKECHHE BEKTOpa Ha
yucio. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[loHATHE KOMIUIaHApHBIE BEKTOPHL. [IpU3HaK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBwiio mapamienenunena. Teopema O paslIoKEHUMM BEKTOpAa 10 TPEM
HEKOMIUIaHAapHBIM  BekTopaMm. [IpsimoyrompHas cucrema  KOOpAMHAT B
npocTtpadcTBe. Koopaunatel Bektopa. CBs3b MEXAYy KOOPAMHATAMH BEKTOpA U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[ToHsTHSA: IWIMHIPUYECKAs TOBEPXHOCTh, KOHWUYECKAass TTOBEPXHOCTD,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
HUJIMHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzauMHoe pacnosioxenue cepbl
U TUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe. M3o0pakeHne Ten BpaimleHus: Ha
miockoctu. Pa3BépTka nunmHapa u konyca. Cummerpust chepsl u mapa.

O0béM. OcHoBHBIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEmMe
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, ONMHMCAaHHas okojio mwinHapa. [lepeceuenme cdepsl u mapa ¢
miockocThio. Kacanue miapa u cdepsl miockoctbio. [loHATHE MHOTrOrpaHHMKA,
OMKMCAHHOTO OKOJIO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpaIeHusl.



[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAAbh cPepsl U € JacTei.
[Tonobue B mpoctpanctBe. OTHOIIEHHWE OOBEMOB, IUIOMIA/IEH IMOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpasoBanue mnogoOusi, romoTeTHs. Pemienue 3amay Ha
IJIOCKOCTH € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHNI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO MW TMEPNEHAUKYISIPHO OCH), CEYEHUs KOHyca (TmapajuielibHbIe
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 HaJ 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/1au.

JIBU2KEHHS B IPOCTPAHCTBE

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUKCKOT0 OOIIECTBA, MPEACTABICHUE O MATEMATUYECKUX
OCHOBaX (DYHKIIMOHMPOBAHUS PA3UYHBIX CTPYKTYp, SBIICHHUHA, MPOICAYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUUW B JAPYrMX HayKax, TEXHOJIOTHAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTI)KEHUN HAYKU U JAESTETbHOCTBIO YUEHOT0, OCO3HAHHE JIMYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PELUICHU, pacCyKIE€HUM, BOCTIPUUMYUBOCTD 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 3JI0OPOBBIO (3I0pPOBOE THUTAHHWE, COATAaHCUPOBAHHBIA PEKUM 3aHITHUH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTb K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaMm  MPOPECCHOHAIBHOM  ACSATENbHOCTH, CBA3AaHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM0OOpa30BaHUIO HAa TPOTSDKEHUH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH 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
Y UCCJIEIOBATEILCKYIO JIEATCTLHOCTh HHANBUAYATLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITH U XapPAKTEPU30BATh CYIICCTBEHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeieSICHUs TIOHITUH, YCTaHABIUBAThH CYIIECTBEHHBIN MpPU3HAK KiIaccuuKaiuy,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh U  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTENbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHbIE;

BBISIBJIATh MAaTEMAaTUYECKUE 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 MATEMATUYECKUX YTBEPKIACHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBEIOMpATh CMOCO0 pemeHns y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEILICHUs], BRLIOUPATh HanbOoJIee OAXOSAIINN ¢ YUETOM CaMOCTOATEIIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJIB30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUII MHCTPYMEHT I1O3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOiemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00beKTa, IBJICHMSI, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

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

IPOTHO3UPOBAaTh BO3MOXXKHOE PAa3BUTHE IMPOLIECCA, A TAKKE BbBIABUIATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BUOB U (hOpM
IIPE/ICTABIICHHUS];

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

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSATEJIHHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaxX, JaBaTb IIOSICHEHHWS [0 XOAY pELICHHs 3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHnsl, COINOCTABIIAThL CBOM CYXACHUSA C CYXIACHUAMHU APYTUX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3ajad
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJIAITh IJIaH, aITOPUTM pELISHHs 33a/1a4M, BEIOUpATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
¥ KOPPEKTUPOBATh BAPHAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMaIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJSI Mpoliecca U pe3yjbTaTa pelIeHUs
MaTeMaTUYECKOW 3a7a4H;

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

OLICHMBATh COOTBETCTBHUE PE3YyJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUUUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mMpU pElIeHHH Y4eOHbIX 3a7ad, NPUHUMATh 1elb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax padoThl (00CyxkAeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD) U UHBIE), BHITOJIHATH CBOIO YacTh Pa0OTHI U 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 OCHOBHBIMU 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 pacmo3HaBaThb OCHOBHBIE BHJbI MHOTOIPAaHHUKOB (TpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJIaCCU(pUKaALUY;

e CBOOOAHO ONEPUPOBATH TMOHATUSMHU, CBA3AaHHBIMH C  CEUECHHEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJILHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BBIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

e CTPOUTh CEUEHHUS MHOTOTPAaHHUKOB Pa3IMYHBIMU METOJAMH, BBIIIOJHATH
(BBIHOCHBIE) IJIOCKUE YEPTEXH M3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

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

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

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpAMHATAaM B IPOCTPAHCTBE;

e BBINOJHATH IEUCTBUS HaJ BEKTOPaMU;

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

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

e W3BJEKaTh, MNPeOoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

e TPHUMEHATH TOJYYCHHbIC 3HAHWA Ha TMPaKTUKE: CpPaBHUBATh U
aHAIIM3UPOBATh pealbHBIC CUTYAIlUU, TPUMEHSATh U3YUYCHHBIC MOHSATHUS B
mpoliecce IMOMCKAa  pEelIeHUusT MaTeMaTU4yecKu  CcPOopMyIHpPOBAHHOMN
npo0sieMbl, MOJEIMPOBATh pEAIbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIEC C HAXOXKJICHUEM F€OMETPUYECKUX BEJTUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaronuiicss HAy4uTCs:



CBOOOJHO OMEPUPOBATh MOHSATHUSIMHU, CBA3AHHBIMU C LUIUHAPUYECKOH,
KOHUYECKOM U c(epuyecKkor TMOBEPXHOCTAMH, OOBICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

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

KJIacCU(PUIIMPOBATh B3aUMHOE PACIOjoKeHue c(hephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHUKOB MU TEJI BpalllCHHUS,
T€OMETPUYECKHX TEN C IPUMEHEHUEM (HOPMYJT;

CBOOOJHO OIEPUPOBATH MOHATHSIMH, CBA3aHHBIMH C KOMOMHAIUSMHU TEJ
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

n300pakaTh u3y4aemble (UTYpBI, BBITOJHATH (BBIHOCHBIE) TIJIOCKUE
YepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TeJl BpAIllCHUS;

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

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pemaTh TeOMETPUUECKHUE 3a/1a4i Ha BRIYUCIICHHUE YTIIOB MEKY MPSIMBIMU U
IJIOCKOCTSIMH, BBIYMCIEHUE PACCTOSHUM OT TOYKH JI0 IJIOCKOCTH, B LIETIOM,
Ha IPUMEHEHUE BEKTOPHO-KOOPAMHATHOIO METOa MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATHSAMH, CBSI3AHHBIMU C JIBDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOKWCTBA JBUKCHUU;

BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalleHUS MpH
MapaJyIeIbHOM  [EPEHOCE, UEHTPAIbHOM CUMMETPUHU, 3€pPKAJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapajuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHUSI KOHYca (MapaliieabHbIe
OCHOBAHMIO M MIPOXOSAIIUE YEPE3 BEPILINHY ), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEOB, METOA
BHYTPEHHETO IPOEKTUPOBAHHUSI, METO/I IEPEHOCA CEKYILEH TIOCKOCTH;



JTIOKa3bIBaTh TEOMETPUIECKUE YTBEPIKICHHUS,;

MPUMEHATh TeOMEeTpUuecKre (aKThl I PEIICHHUS] CTEPEOMETPUUECKHUX
3a7a4, MPEANOJarallMX HECKOJIbKO IIaroB pEUIeHHs, €CIU YCIOBUS
NPUMEHEHUS 33JIaHbl B IBHOW M HEIBHOU (hopMe;

pemath 3agadd Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHHN W
HAXOXKJECHUE TEOMETPUIECCKUX BEIIMUNH;

MPUMEHSTh MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIIOHHBIS
CUCTEMBI TIPH PEIICHUH CTePEOMETPHUSCKUX 3a/1a4;

PUMEHSTH MOTYYCHHBIC 3HAHUS HA MPAKTHUKE: CPAaBHUBATh, aHATTM3UPOBATH
U OIICHUBATh pEAIbHbIC CHUTYallMHM, MPUMEHATh W3YyYEHHBIC TMOHSITHSI,
TEOPEMBI, CBOWCTBA B TMPOIECCE IOMCKA PEIICHUS MaTeMaTHYCCKU
chopMyIHpPOBaHHON MPOOIEMBI, MOJCIUPOBATh pEaJIbHbIC CUTyalluud Ha
SI3BIKE TEOMETPHUHU, UCCIIE0BATh MMOCTPOECHHBIE MOJICNIU C UCIIOJIb30BAaHUEM
r€OMETPUYECKUX TIOHSATUH U TEOopeM, anmapara aiaredpbl, pemnarhb
MPAKTUYECKUE 3a/1ayd, CBSI3aHHBIE C HAXOXKICHUEM T'€OMETPUUCCKUX
BCITNYWH;

UMETh TIPEACTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHUS TEOMETPHH Kak
COCTaBHOM yacTu (GyHAaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/m NPOrpaMMblI Bcero Kontpoabneie  [paxririeckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypenr
1 BBenenue B ctepeoMeTpuio 23 1
2 B3anMHOe pacnionokeHue npsmsIx B 5 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [leprieHAUKYISAPHOCTD NPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
Vel U paccTosTHUS 16 1
MHororpanHuku 7 1
BekxTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHanmuTHYECKass TEOMETPHS 15 1
) [ToBTOpeHME, 0606meHPUIe " 15 1
CUCTeMAaTH3aIVsl 3HAHUH
3 O6bEéM MHOTOTpaHHHKA 17
Temna BpameHus 24
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHwME, 0606HI€HI:I€ " 17 9
CUCTeMAaTH3aIHsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTsbI

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIe MpaBuiia H300pakeHUs Ha
PUCYHKC IIJIOCKOCTH, MAapAJUICIIbHBIX ITPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[ToHsTHS CTEpeOMETPHHM: TOYKa, IpsMasi,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIC
MpaBUjIa U300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, HapanneanHx HpﬂMI)IX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: EepeceKarouecs MIOCKOCTH,
nepeceKaronmecs npsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[ToHsTHS: TIEpeceKarONUecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ miocKoCTh;
MOJIYIIPOCTPAHCTBO

MHororpaHHuKH, U300paKeHUE MPOCTEUITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOINUX O0HEKTOB

MHororpaHHuKH, U300pakeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OBEKTOB




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBMS U3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEpEOMETPHH U NIEPBHIC
cnencTBus U3 HUX. CrocoObl 3a1aHus
IPSMBIX U IFIOCKOCTEH B IIPOCTPAHCTBE.
O003Ha4eHUS MIPSMBIX U TUIOCKOCTEH

N300paxenune cedyeHuit nmupamMuabl, Kyoa u
MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.
N3o0paxeHue nepeceueHus: MOITy4YeHHBIX
iockocTeil. PackpammBanue mocTpOeHHBIX
CEYCHHI pa3HBIMH I[BETAMHU

N3o00paxenune cedyeHuit nmupamuabl, kKyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedyeHus noTydeHHbIX
I10cKocTel. PackpamyBaHue MOCTPOEHHBIX
CEUEHUH pa3HbIMU [[BETAMU

N300pakeHne ceueHuil mupaMuabl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHue nepecedyeHus moIyudeHHbIX
IIJIOCKOCTEN. PackpammBanye MOCTpOEHHBIX
CeYeHUM Pa3sHbIMH IBETAMU

N300parkeHne ceueHnil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.
N300pakeHne nepecedyeHus moIyueHHbIX
IJIOCKOCTEN. PackpammBaHye MOCTpOEHHBIX
CeUeHUM Pa3sHbIMH IBETAMU

14

Meton cieoB Uil IOCTPOEHUS CEUEHU I




15

Meroa cnesoB AJisi MOCTPOCHUS CEUEHUH.
CaolicTBa nepeceyeHuid NPSMbIX U
IIJIOCKOCTEN

16

Mertop cie10B Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHuii B mupamMu/ie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aMKCh I1aroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
[MOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe mo
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3alKCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe mo
TpéM TouKaM Ha péopax. Co3naHue
BBIHOCHBIX YEPTEKEN U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpCHI/IC IIaHUMCTPHUU: TeopeMa o

MIPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazsutus
IJITAHUMETPUHU U CTEPEOMETPUH




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmbIx B
npoctpancTBe. CKpenuBaromuecs npsmoie.
[Ipu3HaKy CKpEIMBAOUIUXCS TPSMBbIX.
[TapajutenpHbIe IPSIMBIE B IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOASIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsaMoi. Jlemma o nepecedeHun
NapAJUIEIBHBIX IPSAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TpEX MapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHoe npoekTHpoBanue. OCHOBHBIE
CBOMWCTBA MapaJuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKINH

enTpanbHas nmpoeKkuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
MPSIMBIMU

321,[[8.‘-11/1 Ha JO0Ka3aTCJIbCTBO U UCCIICAOBAHUC,

CBSI3aHHBIE C PACIIONIOKEHUEM NIPSAMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJUIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.




CaolicTBa napamieabHOCTH IPSIMON U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BEIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE

32

33

34

[TocTpoeHue ceuenus, TPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO HAa YEPTEkKE U
MapaJJIEBHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TPUMEHEHUE JUISI
MOCTPOCHHMSI CEYCHUH KyOa 1
napauienenumnena. CeoncTaa
napajuieJienumne1a u Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

35

Teopema o0 mapajieIbHOCTH U
€MHCTBEHHOCTH TUIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, He IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEICTBUSI U3 HEE

36

CBolicTBa napajuieNIbHBIX IUIOCKOCTEN: O
MapaJuIEIbHOCTH NPSIMBIX NIEPECEUCHHUSI IPH
[IEPECCUCHUH ABYX NapaJlIeIbHbIX
IIJIOCKOCTEN TpeThen

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapalIeIbHBIMUA
IIJIOCKOCTSIMU; O IIEPECEYEHUN IIPSMOI C
ABYMSA TTapaJlJICIIbHBIMUA TNIOCKOCTAMHA




[ToBropenue: Teopema [Tudaropa Ha

38
IJIOCKOCTH

39 IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYT'OJIBHOTO TPEYTrOJIbHUKA

40 CgoiicTBa Ky0a U IPSMOYTOJIBHOTO
napajuleJienune1a

41 Brruuciienue uiH OTPE3KOB B KyOe U
IIPSIMOYTOJIBHOM TapajulesIeuIe e
[IepneHuKyISIPHOCT NPSAMOM U IUIOCKOCTH.

42 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U
IIJIOCKOCTH
[lepneHIMKYIAPHOCTD NPSMOU U IIIOCKOCTH.

43 [Ipu3Hak nepneHuKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH
TeopeMa 0 CylIeCTBOBAHUU U

m €AVMHCTBEHHOCTH IPSIMOM, IPOXOAAILEH
4yepes3 TOUKY IIPOCTPAHCTBA U
MEPIEHIUKYIISPHON K INIOCKOCTH

45 [ImockocT U nepreHINKYIApHbIE UM
IIPSIMBbIE B MHOTOTPaHHHUKaX

46 [InmockocT U nepreHINKyIsIpHbIE UM
MpsiMble B MHOTOTpaHHHUKAX

47 IIepnenpukynsp u HakinoHHasd. [loctpoenue
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO

48 [Tepnennukynsap n HaknoHHad. [loctpoeHne
MEPIEHIUKYIIApA U3 TOUKU Ha MPAMYIO

49 Teopema o Tpéx nepneHAUKYIsIpax (Mpsmas

u oOpartHas)




Teopema o Tpéx nepneHAUKYIsApax (mpsmas

50 u oOpartHas)

o1 VYroa Mexay CKpelMBaOIIUMHUCA TPSIMbIMU

52 ITonck neprneHauKyISApHBIX MPSAMBIX C
IIOMOUIBIO NEPIIEHIUKYIISAPHBIX INIOCKOCTEN

53 OpToroHanbHOE IPOEKTUPOBAHUE
IToctpoenue ceuenuii kyba, Ipu3Msl,

54 IIPaBWIBHON MUPAaMUBI C IIOMOILBIO
OPTOTOHAJIBLHOM MPOEKINH
IToctpoenue ceuenuii kyba, Ipu3Msl,

55 IIPaBWJIBHON MUPAaMUBI C IIOMOILBIO
OpPTOTOHAJILHOM NPOEKINH
CumMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 rtockocty. [ImockocT cumMeTpuid B
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHAuKyJISPHOCTH IPSIMOU U
IJIOCKOCTH KakK CJIE€JICTBUE CUMMETPUH

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér
pPaccTOSHUM OT TOUKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér
paccTosSHUM OT TOUKH JI0 IIIIOCKOCTH
CriocoObl OMYCTUTH MEePIEHANKYISPDI:

60 CUMMETpHUS, CABUT TOYKHU MO MapalieIbHON
psAMOI

61 CaBur no HenapauienbHON NpSIMOH,

U3MCHCHUC paCCTO}IHI/Iﬁ




62

Konrponsnas padora "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npoctpaHcrtae"

63

IToBTOpEHME: Yyroy Mexay NpsSMbIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

65

66

[ToBTOpEHME: Yyroy MexIy
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘{eCKI/IC METOJbI BBITUCIICHUS yIJIa
MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOTO yrja

67

68

69

70

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYIISIPHBIX IJIOCKOCTEN

[Ipu3Hak neprneHaAuKyJIAPHOCTH IIIIOCKOCTEN;
TeopeMa O IMPsAMOM NIEPECEUEHUs IBYX
IIJIOCKOCTEMN MEPIIEHINKYJIIIPHBIX TPEThEH
IJIOCKOCTH

[IpsiMoyroibHBIN Mapauienenunesn; Kyo;
U3MEPEHMS], CBOUCTBA IPAMOYTOJIbHOTO
napajuiesenumena

TeopeMa 0 nMaroHany nNpsIMOYroJIbHOIO
napajuleJIenuIea u CIeICTBUE U3 HEE

71

CrepeoMeTpriecKre U MPUKIIAIHbIE 3a0a4H,
CBSI3aHHBIE CO B3aMMHBIM PacIOJIOKEHUEM
NPSAMBIX U INIOCKOCTU




72

[ToBTOpEHME: CKPELIMBAIOLIUECS IPSMBIE,
napasJiesibHble INIOCKOCTH B CTaHAAPTHBIX
MHOTI'OI'paHHHMKaxX

73

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAOIHNXCA NPAMBIX, PACCTOAHUC
MCKAY CKPCIINBAOIIUMUCA IPSAMBIMU B
MIPOCTBIX CUTYAIUSAX

74

75

76

Paccrosinue OT TOUKH 10 TJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Breruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCHIUMBAOIIUMHUCH ITPAMBIMUA C IIOMOIIBIO
HepHeHﬂHKynﬂpHOﬁ IIJIOCKOCTH

Tpéxrpanusiii yroi, HepaBEHCTBA JIJIs
TpexrpaHHbix yrioB. Teopema [Tudaropa,
TEOPEMBbI KOCHHYCOB U CUHYCOB JJIS
TPEXTPAHHOTO yriia

77

DneMeHTHI ChepPUIEeCKON TeOMETPHH:
reojie3nYecKue JIMHUU Ha 3emiie

78

79

Kontponbnas padota "Yribl u paccrosiHus"

CucremaTtu3zanus 3HaHui "MHOrorpaHHuK U
€ro 3JIEMEHTHI"

80

[Inpamnpa. Buael nupamun. [IpaBunpHas
nrpamMuaa

81

82

[Ipusma. IIpsAmast u HaKIOHHAS IPU3MBIL.
[IpaBunbHas npusma

[IpssMo#t napaienenunen, NpsMoyroJbHbIA
napaiesienunes, Kyo




Beinykieie MHOrorpanHuku. Teopema

83 Ditnepa 1
Brimykisie MHOTOrpannuku. Teopema
84 Diinepa. [IpaBuiibHbBIC U TIOJIYIPABUIILHBIC 1
MHOTOTPaHHUKHU
85 Kontponbnas padota "MHororpanHuku" 1
86 [ToHsATHE BEeKTOpA HA MJIOCKOCTHU U B 1
MPOCTPAHCTBE
87 CymMa BEKTOpPOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenuena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Paznoxenne BekTopa 1o 6aszucy Tpéx 1
BEKTOPOB, HE JISKAIIUX B OAHOH IMJIOCKOCTH
92 CkansipHO€ IpOU3BEIEHUE 1
03 Brrauciienue yria Mexy BEKTOpaMu B 1
IIPOCTPAHCTBE
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
95 IIpocreimue 3a1auu ¢ BEKTOPaMH 1
96 [Tpocreiimme 3a1aun ¢ BEKTOPAMH 1
97 IIpocreiimue 3a1auu ¢ BEKTOpaMH 1
98 O06o0mIeHre U cucTeMaTH3aIus 3HaHUH 1
99 O06o001IeHre U cucTeMaTU3alus 3HaHU! 1
100 WroroBas koHTpoJsibHas paboTa 1
101 HTorosasi KOHTpOJIbHASA paboTa 1
102 OO0o01IeHre ¥ CHCTeMAaTH3aINs 3HAHUN 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoubusie IIpakruueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
[ToBTOpenue Tembl "KoopauHaTel
1 BEKTOpPA Ha TUIOCKOCTH U B 1
npoctpaHcTae”
2 [ToBTOpenue Temsl "CkansgpHoe 1
MPOU3BEJEHNE BEKTOPOB"
3 [ToBTOpenue temsl "Boruncienue yria 1
MEXly BEKTOpaMH B IIPOCTpaHCTBE"
4 [ToBTOpEeHME TeMbl Y paBHEHHE IPSIMOM, 1
MIPOXOJISIIEH uepe3 ABE TOUKH"
5 YpaBHEHME MIIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpE3Kax
5 YpaBHEHHE MIIOCKOCTH, HOpMaJlb, 1
ypaBHEHHUE IJIOCKOCTH B OTPE3Kax
7 BexTopHoe npounssenenne 1
8 JIuHeliHbIE HEPABEHCTBA, JIMHENHOE 1
MporpaMMHUpPOBaHUE
9 JIuHeliHbIE HEPABEHCTBA, JIMHEWMHOE 1
pOrpaMMHUPOBaHKE
10 AHaMTUYECKHE METO/IbI pacyéTa yria 1
MEXIY NPSMBIMU B MHOTOTPaHHUKAX
1 AHaTMTUYECKHE METOIBI pacyéTa yria 1

MECXKAY MIIOCKOCTAMU B MHOI'OI'paHHHUKax




dopMyia pacCTOSIHUSA OT TOYKH 10

12 IUIOCKOCTH B KOOPJAWHATaX

13 Haxonenue paccTosHUM OT TOYKHU 10
TUIOCKOCTH B KyOe

14 Haxoxnenue paccTosHUN OT TOYKH 10
IUIOCKOCTH B MPABUJILHON MUPaMUIE

15 KonTtponpsHas pabora "AHanutuveckas
reomerpus"

16 CeueHust MHOTOTPAaHHUKOB:
CTaH/IapTHbIE MHOTOTPAaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/T
CIIEeJIOB
CeueHust MHOTOTPAaHHUKOB:

18 CTaH/IapTHbBIE TUIOCKOCTH, NIEPECEUEHUS
IPSIMBIX U IIJIOCKOCTEN

19 [TapannenbHble NpsIMbIE U TIOCKOCTH:
napasuleJIbHble CEUEeHUS

20 [TapamienpHble IPSIMBIE U TUIOCKOCTH:
Pacy€T OTHOLIEHUN
[TapannenbHble NpsiMbIE U TIOCKOCTH:

21 YIJIbI MEXKY CKPELMBAIOIIUMUCS
IPSIMBIMU
[TepnenauKyIsipHBIE TPSIMBIEC U

29 IJIOCKOCTH: CTaHJApTHBIE Maphbl

NEePNEHANKYIISPHBIX INIOCKOCTEN U
IIPSIMBIX, CHMMETPUH MHOTOI'PAHHUKOB




23

[lepneniuKynsIpHbIE IPSIMBIE U
IUIOCKOCTH: TEOPEMA O TPEX
NEPIICHIUKYJIIIpax

24

[IepnieHauKyIsApHBIC MIPSAMBIE U
IIJIOCKOCTH: BBIYUCIICHUS JUIMH B
MHOT'OI'PAaHHHUKAX

25

26

27

[ToBTOpEHUE: MIOIA TN
MHOTOYTOJTBHUKOB, ()OPMYJIBI JIS
TJI0IAJIeH, COOOpaXKeHUsI 1O 100Ust

[ToBTOpCHME: MIOMIAIH
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IAJIEH, COOOpaKEHHUS 1O 100U

[ToBTOpEHUE: MIOIIA U
MHOT'OYTOJILHUKOB, (hOPMYJIbI JIJIs
riomiaiel, cooopakeHus moaoous

28

[Tnomaam cedeHnit MHOTOTPaHHUKOB:
TUTONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaxKeHHs Moao0us

29

30

31

[Inomanu ceyeHnit MHOTOrpaHHUKOB:
IUIOLIAa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
YacTH, COOOpaKEeHUS 101001t
KonTtponshas padora "[loBTopenue:

MHOI'OI'PAHHUKH, CEYCHUS
MHOT'OIPAaHHUKOB"

O6BéM Tena. OOBEM MPSIMOYTOIBLHOTO
napaJenenuneaa

32

3amaun 06 yaBOCHHH Kyda, O
KBaJpaType Ky0a; 0 TPHCEKIIUU yTiia




33

CrepeoMeTpuueckue 3aJauu, CBI3aHHbIE
¢ 00BEMOM IIPSIMOYTOJIBHOTO
napasuiesenumneia

34

[Ipukiiaguelie 3a7a4n, CBsI3aHHbBIE C
BBIUHCIICHHEM 00BhEMA MPSIMOYTOJILHOTO
napajuiejenumneia

35

36

O0BEM TIPSIMON MPU3MBI

CrepeoMeTpuueckue 3aauu, CBSI3aHHbIE
C BBIYUCIIEHHEM 00BEMOB MPSMOi
MPU3MBI

37

[pukiagaeie 3a1a4u, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

38

39

40

Boruncnenue 00bEMOB TEN ¢ TOMOIIBIO
onpenenéHHoro uuterpaiga. Oobém
HAaKJIOHHOM MPU3MBI

Brrunciierne 006EMOB TEJ ¢ TTOMOIIBIO
omnpenenéHHoro uHTerpana. O0bEM
UpaMUIbI

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

41

®opmyna 00bEMa MUPaMUIbI.
OTtHomeHne 00BEMOB TTUPAMUTL C
OOIIUM YTIIOM

42

43

CrepeoMeTprUYECKHE 3a/1a4i, CBSI3AHHBIE
¢ 00bEMaMU HaKJIOHHON MPU3MBI

CrepeoMeTpHUYECKHE 33/1auH, CBSI3aHHBIC
¢ 00bEMaMH MUPaAMUJIBI




[Ipuknanueie 3apaun mo Teme "OObEMBI

44 Ten", CBsA3aHHBIE ¢ 00BEMOM HAKIOHHOM
MPU3MBI

45 [Ipuknanueie 3apaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM THUPAMHUIBI

46 [Ipumenenue 06bEMOB. Beruncienue
paccTosiHUS A0 IUIOCKOCTH

47 KonTponbhas pabota "O6beM
MHOTOTpaHHUKA"
unuuapudeckast TOBEPXHOCTb,

48 00pa3yromue UIHHIPUICCKON
MOBEPXHOCTH

49 Hunuuap. [IpssMoit KpyroBoi HUIHHIP.
Inomaae MOBEPXHOCTH LMIIMHAPA

50 Konunyeckasi moBepXHOCTh, 00pa3yrolue
KOHHYECKOU noBepxHoctu. Konyc

51 CeueHue KOHYyca MI0CKOCTBIO,
napajuieIbHOMN MIOCKOCTH OCHOBAHUS

50 VYceuénnslit konyc. M300paxenue
KOHYCOB M YC€UEHHBIX KOHYCOB

53 [Tnomaas OOKOBOI MOBEPXHOCTH U
MOJIHOM MTOBEPXHOCTU KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTU KOHYyCa
CrepeomeTprueckue 3a1auu Ha

55 JTI0OKa3aTelIbCTBO U BHIYMCIICHHE,

MOCTPOEHUEM CEUCHUHN HUIINH]IPA,
KOHYCa




56

CrepeomeTpHuuecKue 3a1a4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
MOCTPOCHHEM CEUCHHI IIWINHpA,
KOHYycCa

57

HpI/IKJIa[[HBIe 3aaa4u, CBA3aHHBIC C
HUIMHAPOM

58

59

HpI/IKJ'IaI[HLIe 3aaa4u, 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 ¢
iockocThio. Kacanue mapa u cepbl
IUIOCKOCTBI0. Bun u n306pakenue mapa

VYpasuenue chepsl. [Inomans chepst u
e€ yacrei

63

64

65

66

Cummetpus cdepsl 1 mapa

CrepeoMeTpHuueckre 3aa4u Ha
JIOKA3aTeIbCTBO M BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHUEM MX CEUSHHH TIIOCKOCTHIO

CrepeoMeTpHuuecKkue 3aa4u Ha
JI0KA3aTEeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO cpepoit U mapom,
MIOCTPOCHHEM MX CEUSHHH TIOCKOCTHIO

[IpukiaaHpie 3a/1a4u, CBSI3aHHBIE CO
cdepoit u mapom




[ToBTOpEHME: OKPYKHOCTH Ha

67 MJIOCKOCTH, BBIYUCIICHUS B OKPY>KHOCTH,
CTaHJAPTHBIC MTOA00US

68 Paznuunbie KOMOMHALIMY TEI BpaIlCHUS
Y MHOTOTPAaHHUKOB

69 3agauu o Teme "Tena ¥ TOBEPXHOCTH
BpaieHus"

70 3agauu o Teme "Tena U MOBEpXHOCTH
BpaieHus"

71 KonTpomnpHas padora "Tena u
MOBEPXHOCTHU BpaleHus"

79 O0BeéM muuHapa. Teopema 06 00bEME
PSMOTO IWJIMHAPA
Brruucienue 006EMOB TENI ¢ TOMOIIBIO

73 omnpenenéHHoro uHTerpana. O0bEM
KOHYyca

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

75 C BBIYMCIIEHUEM 00BbEMOB IIMIIMH]IPA,
KOHycCa

76 [Ipuknanueie 3aaaun o Teme "OO0bEMBI
Y TUIOIIAU OBEpXHOCTEH Ten"
O0BEM 1I1apa 1 MapoBOTO CEKTOpa.

77 Teopema 06 00BEme mrapa. [1nomans

cdepsl. CTepeomMeTpuyecKre 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00HEMOB




11apa, apoBOr0 CETMEHTA U 1IapOBOI0
CEeKTopa
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[Ipuknanueie 3apaun mo Teme "OObEMBI
Ten", CBA3aHHBIE C 00BEMOM IIapa u
wionaneio ceprr. COOTHOIICHUS
MEXTy TUIOIIAJIMU TIOBEPXHOCTEHN 1
00BpEMaMU ITOTOOHBIX TEN
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[TomoGHBIE TENa B IPOCTPAHCTRE.
N3menenne 00bEMa pu 1o 100Uu.
CrepeomeTpriecKue 3a/1auu, CBI3aHHbIC
C BBIYUCIICHUEM O0BEMOB TET
IJI0IaIe TOBEPXHOCTEN
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KonTtponsnast padora "[1nommanu
MOBEPXHOCTH U O0BEMBI KPYTIIBIX T

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

Buael nBukeHnil: napaiebHbIN
IIEPEHOC, LEHTPAJIbHAs! CUMMETPUS,
3epKaJIbHasi CHMMETPUS, TOBOPOT
BOKPYT IIPSIMOU

[IpeoOpazoBanwms nomoowus. [psmas u
cdepa Ditnepa

84

85

I'eomeTpuyeckue 3a1aun Ha
MMPUMCHCHUEC NBUKCHUA

KonTtponbHas pabora "Bekrops! B
npocTpaHcTse”
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Ob6o6maromee nosropenue 11 nmonsTuit
1 METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTHU3alisl 3HAHUIL:
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEM B TpOoCTpaHCcTBE"

Ob6o6maromee mosropenue 11 nmoHsTuit
1 METOJI0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUI:
"BekTopsbl B npocTpaHcTBe"
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Ob6o6maromee mosropenue 11 moHsTHit
U METOJ0B Kypca reomerpun 10-11
KJIACCOB, CUCTeMAaTH3aIisl 3HAHUI:
"BekTopsbl B npocTpaHcTBe"
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Ob6o6maromee mosropenue 11 moHsTuit
¥ METOJI0B Kypca reomerpuun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTOrpaHHuka"
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O6o06matomiee moropenue 11 monsTHit
U MeTOJ0B Kypca reomerpun 10-11
KJIACCOB, CHCTeMAaTH3aIlns 3HAHWIA:
"O6beM MHOTOrpaHHUKA"
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O6o06matomee moTopenue 11 moHsTHIt
U MeToJ0B Kypca reomerpun 10-11
KJIaCCOB, CHUCTeMAaTH3aIlis 3HAHWI1:
"ITnomaay MOBEPXHOCTH U 00 BEMBI
KpyTJbIX Ten"
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O6o06matomee moropenue 11 moHsTHIt
U MeToJ0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aLMsl 3HAHUI:




"TTnommany MOBEPXHOCTU U O0BEMBI
KpyIJibIX Ten"
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Wrorosas kKoHTpoJbHAS paboTa

HtoroBast KoHTpoJIbHAs paboTa
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[ToBTOpeHnue, 0600IICHNE U
crucTemMaTu3auurs 3HaHU

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX WH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX MH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

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

Ucropus pa3BuTus CTepeOMETpUH Kak
HayKU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3BUTHS CTEPEOMETPUH KaK
HaYKHU U €€ poJib B pa3BUTUHU
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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HcTopus pa3BUTHS CTEPEOMETPHUH Kak
HayKU U €€ poJib B pa3BUTUHU




COBPCMCHHBIX NMHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOJIOTHI

Hcropust pazBUTHS CTEPEOMETPUM KAK
HayKH U €€ poJib B pa3BUTUU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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[Ipunoxenue

10 kmmacc

Ne
n/n

HaumMmenoBanmue
pa3aesioB U TeM
NMPOrpamMMblI

BocnurareJbHBINA aceKT

BBenenue B
CTEPEOMETPUIO

B3auMHoe pacnonoxeHue
MPSMBIX B TPOCTPAHCTBE

CdopMupoBaHHOCTH POCCUICKOM TpaxaaHCKON
WJICHTUYHOCTH, YBAXKEHHUS K MPOILLIOMY U
HACTOAIIEMY POCCUMCKOM MaTEMAaTHKH, IEHHOCTHOE
OTHOILIEHUE K JOCTUKEHUAM POCCHICKUX
MAaTEMATUKOB U POCCUUCKON MaTEMATUYECKON
IIKOJIBI, UCTIOJIb30BAHUE 3TUX JTOCTUKEHUM B
JIPYTUX HAayKaX, TEXHOJIOTHUSX, chepax IKOHOMUKH.
CpopMupOBaHHOCTH TPAKIAHCKON TTO3ULIUU
00y4Yaromierocsi Kak akTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUICKOTO OOIIECTBA, IPE/ICTABIICHUE O
MaTeMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYD, ABJICHUU, POLEIYD
IpaXKJaHCKOTO 00111ecTBa (BBIOOPHI, OIIPOCH U
JIPYroe), yMEHUE B3aUMOJIEHCTBOBATH C
COLMAJIbHBIMUA UHCTUTYTaMHU B COOTBETCTBUHU C UX
byHKIUAMY 1 Ha3HaueHrueM. OCcOo3HaHUE TyXOBHBIX
LIEHHOCTEW POCCUKCKOTO HApOaa,
c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUA,
ATUYECKOTr0 NOBEICHUS, CBA3aHHOTO C
MPAKTUYECKUM TPUMEHEHUEM JOCTUKECHUN HAYKHU U
JEATEBHOCTBIO YYEHOTO, OCO3HAHUE JINYHOTO
BKJIaJIa B MOCTPOEHUE YCTOWYUBOTO OYTyIIETO.

OcreTnyeckoe OTHOIIEHWE K MHpY, BKIHOYas
ACTETUKY  MAaTeMAaTHYEeCKHMX  3aKOHOMEPHOCTEW,
Oo0OBEKTOB,  3a7a4, pCEIIeHUH,  PaACCYKICHUH,
BOCIIPUMMYHMBOCTh K MAaTEMaTUYECKUM ACIEKTaM
pa3nuYHbIX BUAOB HCKyccTBa. CHOpMUPOBAHHOCTD
YMEHUSI TPUMEHATh MaTeMaTH4YEeCKUE 3HAHUS B
UHTEpecax 3I0pOBOro U 6€30MacHOro oopasa )KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO
(3mopoBoe mHUTaHWE, COANAHCUPOBAHHBIA PEKUM
3aHATUM W OTHbIXa, peryiaspHas (Qusndeckas
aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE MPU




3aHATHUAX CHOpTI/IBHO-OS,Z[OpOBI/ITeJIBHOﬁ
ACATCIBHOCTBIO.

[TapannenbHOCTh IPSMBIX
U TUIOCKOCTEN B
MIPOCTPAHCTBE

CdopMupoBaHHOCTH MUPOBO33PEHHSI,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHKH,
NOHMMAaHHE MaTEMaTHYECKON HayKH Kak cepsl
YeJIOBEYECKOM JAESTEIbHOCTH, 3TANOB €€ Pa3BUTHS
Y 3HAYUMOCTH JJIsSl pa3BUTHS [IUBWIIA3ALUN,
OBJIaJICHUE S3BIKOM MAaT€MaTUKH U
MaTeMaTUYECKON KYJIbTYPOIl KaK CpEICTBOM
MO3HAHUS MHUPA, TOTOBHOCTh OCYILIECTBIIATH
MPOEKTHYIO M HCCIIEIOBATENBCKYIO AEATEIBHOCTD
WHIUBUYaJIbHO U B TPYyIIIE.

[leprieHIUKYISIPHOCTD
IPSMBIX U TUIOCKOCTEN B
IIPOCTPAHCTBE

VYTi1bl ¥ pacCcTOSIHUA

ChopMHpOBaHHOCTh ~ 3KOJIOTUYECKOW  KYJBTYpHI,
NIOHUMAHUE BIUSHHAA COLUAIBHO-DKOHOMHYECKUX
MPOLIECCOB HA COCTOSTHUE MPUPOJIHON U COLMATBLHON
Cpelbl, OCO3HaHHE  IJI00AIBHOrO  Xapakrepa
DKOJIOTUYECKUX  MpoOieM,  OpUEHTalMs  Ha
IIPUMEHEHUE MaTEMATUYECKUX 3HAHUH JUJIS pEILEHUs
3ajady = B 00JacTM  OKpy’Kawlled  cpejsbl,
IJIAHUPOBAHKE MOCTYNKOB M OLEHKH UX BO3MOMXHBIX
MTOCJIEACTBUAN JUTSL OKpYy>Karoleu Cpensl.
CdopmupoBaHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW M OOUIECTBEHHOM NPaKTUKH,
NOHMMAHUE MAaTEeMaTUYeCKOW HayKh Kak cdepbl
YeJIOBEUECKOU JIeATEIbHOCTH, 3TANOB €€ pa3BUTHUS U
3HAYMUMOCTM  JUIsl  PAa3BUTHS  LUBUJIM3ALINH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKU U MAaTEMaTUYECKON
KyJIbTYpOl KaK CpEICTBOM IIO3HAHHUS MHPA,
FOTOBHOCTh ~ OCYLIECTBISITh  MPOEKTHYIO U
UCCJIEI0BATENBCKYIO AEATEIbHOCTh HHANBUATYAIBHO
U B IpynIe.

ChopMupoBaHHOCTh  IKOJOTUYECKON  KYJIbTYPHI,
IMOHMMAHHWE BIIMSHUS COLMATBHO-3KOHOMUYECKHUX
MIPOLIECCOB HA COCTOSTHUE MPUPOJIHON U COLMATBHON
Cpelbl, OCO3HaHWE  IJI00AIBHOrO  Xapakrepa
AKOJIOTMYECKUX  MpoOsieM,  OpHEHTalus  Ha
MIPUMEHCHUE MAaTEMAaTUYECKUX 3HAHUW JIJIS1 PEILICHUS
3ajjady = B 00JlacTH  OKpyXKaromeh  cpemsl,




IJIaHUPOBAHHNEC ITIOCTYIIKOB KU OLICHKH WX BO3MOKHBIX

MIOCIICACTBHMA TUTST OKpY>KaroIien CpE/IB.
CdopmupoBaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO

pa3BUTUS HAyKl U OONIECTBEHHOW MPaKTHKH,
MOHMMAaHUE MaTEeMaTUYeCKOW HaykKu Kak cdepbl
YEJIOBEYECKON JIEATEIIBHOCTH, 3TANIOB €€ pa3BUTHS U
3HQUUMOCTH  JUJIi  Pa3BUTUS  [IMBUJIM3AIlUH,
OBJIaJICHUE SA3bIKOM MaTEMAaTUKU U MaTEMAaTUUECKOMN
KyJbTYypOM KaKk CpPEACTBOM TO3HAHHS MHpa,
TOTOBHOCTh OCYILECTBIISITh IIPOEKTHYIO "
HCCIIEIOBATENbCKYIO AEATEIbHOCTh UHANBUAYAIBHO
U B rpyIIIE.

MHororpasHHuKu

['0OTOBHOCTB K TpyZy, OCO3HAHUE EHHOCTH
TPYAOJO0US, MHTEPEC K pa3IM4YHbIM chepaM
npo(hecCUOHATIBHON JESTEIbHOCTH, CBA3aHHBIM C
MaTE€MaTUKOU U €€ MIPUIOKEHUSIMHU, YMEHHUE
COBEPILIATh OCO3HAHHBIN BHIOOp Oy TyIIeid
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE
YKU3HEHHbIE TIJIaHbl, TOTOBHOCTh M CLIOCOOHOCTD K
MaTeMaTHYeCKOMY 00pa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUN BCEH JKU3HM,
TOTOBHOCTb K aKTHBHOMY YYaCTHIO B PELLIEHUN
IIPaKTUYECKUX 3a]1a4 MaTEMaTHYECKOM
HaIPaBJICHHOCTH.

BekTopsl B mpocTpaHCTBE

OcTeTHYeckoe OTHOILIEHHWE K MHUpYy, BKIIOuas
ACTETUKY  MaTeMaTHYeCKHMX  3aKOHOMEPHOCTEH,
OOBEKTOB,  3a7ay, pELIEHUN,  PaACCYKICHUH,
BOCIPUUMYHMBOCTh K MaTEMaTHUYECKUM AaCIEKTaM
pa3iInuHbBIX BUAOB HCKyccTBa. CHOPMUPOBAHHOCTD
YMEHHsI TPUMEHATh MaTeMaTHYeCcKUe 3HAHUS B
HMHTEpecax 3/J0pOBOro U 6€30MmacHOro 0opasa KU3HU,
OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO
(3mopoBoe THMTaHWE, COATAHCUPOBAHHBIA PEKUM
3aHATAH W OTAbIXa, peryispHas (¢uznyeckas
aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE MPU
3aHATUAX CIIOPTHUBHO-03/I0POBUTEILHOM
JESITEIBHOCTBIO.




[ToBTOpenue, 060061IeHUE

U CUCTEMATH3AIUA
3HAHUH

['0TOBHOCTB K TpyAY, OCO3HAHUE LICHHOCTH
TPYAOIIO0US, HHTEPEC K Pa3UYHBIM chepam
po(hecCHOHANBHOM e TEIbHOCTH, CBA3aHHBIM C
MaTEMaTUKOW U €€ MPUIOKEHUIMHU, YMEHHUE
COBEPILATh OCO3HAHHBIN BHIOOP OyTyIIei
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE
’KU3HEHHBIE TUIaHbI, TOTOBHOCTh U CIIOCOOHOCTBH K
MaTeMaTHYEeCKOMY 00pa30BaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PELLICHUN
MPaKTUYECKUX 3a]1a4 MaTEMaTH4YECKOM
HarpaBieHHOCTU. OCO3HAHHUE TyXOBHBIX
LIEHHOCTEHW POCCUICKOr0 HApOJa,
c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS,
TUYECKOTO NOBEACHMS, CBA3AHHOIO C
MPaKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUM HAYKH
U JAESTENbHOCTBIO YYEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOEHUE YCTOMYUBOTO OYIYILIETO.

11 kmacc
. HaumeHnoBaHue BocnuTaTebHbIN acneKT
" pa3aejoB H TEM
n/n
MPOrpaMMbl
CdopMupoBaHHOCTH POCCUNCKOM TpaxaaHCKOM
UJICHTUYHOCTH, YBAXKEHHUS K MPOLIJIOMY U HACTOSIIEMY
POCCHICKON MaT€MaTUKH, IECHHOCTHOE OTHOIIICHUE K
JOCTHKEHUSAM POCCUMCKAX MATEMATUKOB U POCCUUCKOU
MaTEMaTHUUYECKOM ILIKOJIbI, KCIIOJIb30BAHUE ITUX
JOCTHKEHUN B IPYTHX HayKaX, TEXHOJIOTHUAX, chepax
Ananutnyeckas SKOHOMHKHU. CHOPMUPOBAHHOCTD IPakKAAHCKON MO3UITUN
FEOMETPHS 00y4JaroIerocs: Kak akTUBHOTO U OTBETCTBEHHOTO WICHA

pOCCHIICKOTO 00IIEeCTBA, IPEICTABICHUE O
MaTeMaTHYECKUX OCHOBaX (DyHKIIHOHUPOBAHHUS
Pa3IMYHBIX CTPYKTYP, SIBICHHIA, IPOIEAYD TPaKIAHCKOTO
oO1ecTBa (BbIOOPHI, OMPOCHI U IPYTO€), yMEHUE
B3aMMO/ICHICTBOBATh C COIMAIBHBIMA HHCTUTYTAMH B
COOTBETCTBUU C UX (QDYHKIMSIMH U Ha3HAYCHHUEM.




[ToBTOpEHME,
000011IeHNE U
CHCTeMaTH3aIus
3HAHUU

O0BéM

MHOTOTPaHHHUKA

Oco3HaHKe TyXOBHBIX [IEHHOCTEW pOCCUICKOro Hapoa,
c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUA,
ATUYECKOTO TTOBEACHMS, CBI3AHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTIKCHUA HAYKU U e TEITHHOCTHIO
y4€HOT0, OCO3HAHHE JTMYHOTO BKJIa/1a B TIOCTPOCHUE
YCTOWYMBOTO OYyIyIIEro.
DcTeTUYeCcKoe OTHOIICHHE K MHpPY, BKIIOYAs 3CTETUKY
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pElIeHUH, paccyKJIeHUH, BOCIIPUHMYHUBOCTD K
MaTEeMaTUYECKUM acIleKTaM Pa3INYHbIX BHIOB UCKYCCTBA.
CdopMHUpOoBaHHOCTH YMEHHUSI IPUMEHITH MATEMATHICCKUC
3HaHUS B WHTEpecax 3J0pOBOro M Oe3omacHoro obpasa
KU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO
(310pOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHATHH U
OT/AbIXA, perynspHas dbuznyeckas AKTUBHOCTb),
¢u3MYeCKOoe  COBEPIICHCTBOBAHWE  MPU  3aHATHAX
CIIOPTHUBHO-03/I0POBUTEIHHON JIEATETLHOCTDIO.
CdhopMupoBaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ 1 0OIIIECTBEHHON MTPAKTHUKH, TOHUMAaHHE
MaTEMaTUYECKON HAyKH Kak cephl YEIOBEUECKON
JeSTEIbHOCTH, ITANIOB €€ pa3BUTHUS U 3HAYUMOCTH JIJIs
Pa3BUTHS [TUBUIIN3ALIUU, OBJIAJICHHUE SI3bIKOM
MAaTeMaTHKA U MaTEeMaTUYECKOU KYJIbTYPOU KaK
CPEICTBOM ITO3HAHUS MHPA, TOTOBHOCTH OCYIIIECTBIISTh
MIPOEKTHYIO M UCCIIE0BATENbCKYIO IEATEIHHOCTh
WHIUBUYaJIbHO U B TPYTIIIC.

Tena BpameHus

CdopMupoBaHHOCTH JKOJIOTUYECKOM KYJIBTYPBI,
IIOHUMAaHUE BIIASIHUSA COLMAIIBHO-Y)KOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJHOM W COLMAIBHOU
cpenbl, OCO3HaHHE rJ100aJIbHOTO xapakrepa
AKOJIOTMYECKUX TMpOoOJieM, OpPUEHTAlMsl Ha MPUMEHEHUE
MaTEeMaTUYECKUX 3HAHUU JUI PEIIeHUs 3a/ad B 00JacTu
OKPYXaroUEn Cpeibl, INIAHUPOBAHUE OCTYIKOB U OLIEHKHU
UX BO3MOXHBIX TOCJEACTBUM i1 OKPYXKAIOIIECH CpEeIIbl.
CdopMupoBaHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON
MPAKTUKH, TOHUMaHUE MAaTEMaTHIECKON HayKu Kak cepsl
YEJIOBEUECKOW JIESTENIbBHOCTH, JTaloB €€ pa3BUTUSA U
3HAYMMOCTH I Pa3BUTHUS LMBWIM3AIMHU, OBJAJACHUE




SI3bIKOM MAaT€MaTUKU U MaTeMaTU4eCKOM KyJIbTYpOH Kak
CPEIACTBOM II03HAaHHUS MHUPA, F'OTOBHOCTH OCYIIECTBIISTH
IPOEKTHYI0 ¥ HCCIEOBATENIBCKYI0  JIESITENBHOCTD
VHIUBUIYAJIBHO U B TPYMIIE.

[Inomann
TTOBEPXHOCTH U
00BEMBI KPYTJIBIX
TN

JIBU>KEeHUSI

[ToBTOpEHME,
o0o01mIeHNe 1
CHCTeMaTH3aIus
3HAHUM

CdopmupoBaHHOCTH IKOJIOTHYECKOMN KYJIbTYpHI,
MMOHUMaHNE BITUSTHUS COIMAITEHO-DKOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOJHOW H COLMAJIBHOU
Cpenpl, OCO3HAHHE rJ100aJIbHOTO XapakTepa
AKOJIOTUYECKUX MPoOJIeM, OpPUEHTAlMsI Ha NPUMEHEHHE
MaTEeMaTUYeCKUX 3HAHWW IS PEIICHHs 3a7ad B 00JacTH
OKPYKaIOIIeH Cpe/Ibl, INIAHUPOBAHUE TIOCTYIIKOB U OTICHKH
UX BO3MOXKHBIX TIOCIEJCTBUN I OKPYXAIOIIEH CpPEeIbl.
CdopMUpOBaHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MPaKTHUKH, TOHUMaHUE MaTEMaTHIECKON HAyKH KakK cepbl
YEeJIOBEYECKOU JIEATENIbHOCTH, OTarnoB €€ pa3BUTHS U
3HAUUMOCTU JUIsl Pa3BUTUSA [MBUIM3ALMU, OBJAJCHHE
S3BIKOM MAaTEMaTUKU U MaTeMaTHYeCKOW KYJIbTYpOil Kak
CPEICTBOM IIO3HAHHUS MHpPA, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYI0O M HCCIIEIOBAaTEIbCKYIO  JEATEIbHOCTb
WHIWBUIyAJIBHO U B TPYIITIE.
['oToBHOCTH K Tpyy, OCO3HAHKE LICHHOCTH TPYI0IH00HS,
MHTEPEC K pa3IMYHbIM cepam npodheccuoHaTbHOM
JeSITeTbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOM U €€
MPUIOKEHUSIMU, YMEHHE COBEPIIATh OCOZHAHHBINA BHIOOP
Oynyiieit mpodeccuu 1 peain30BbIBATh COOCTBEHHBIC
YKU3HEHHBIE TUIaHBI, TOTOBHOCTH M CIIOCOOHOCTD K
MaTeMaTU4ECKOMY 00pa30BaHUIO U CAMOOOPA30BAHUIO
Ha TPOTSHKEHUN BCEH KU3HH, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUH MTPAKTHYECKHUX 3a]1a4
MaTeMaTU4YECKON HAMpPaBICHHOCTH.

Oco3HaHue MAYXOBHBIX IIEHHOCTEH POCCUHCKOTO
HapoJa, CcPOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSA,
A3TUYECKOTO IIOBEACHUS, CBSI3aHHOTO C NPAKTUYECKUM
MPUMEHECHUEM JOCTHKCHUH HAyKM U JEATEIbHOCTHIO
Y4EHOI0, OCO3HAHUE JIMYHOIO BKJIAJa B IOCTPOCHUE
yCTOWYMBOTO Oyayiero. '0TOBHOCTh K TPY/y, OCOZHAHHE
IIEHHOCTH TPYJIOII00MS, HHTEpEC K pazIudHbiM chepam
npoeccHoHanbHON  JEATENBHOCTH,  CBSI3AHHBIM  C
MaTeMaTUKOU U €€ IPUIIOKECHUSMHU, YMEHUE COBEpIIATh




OCO3HAaHHBIM  BBIOOp  Oyaymiedt  mpodeccun  H
pealn30BBIBaTh  COOCTBCHHBIE  JKU3HEHHBIC  IUIAHBI,
TOTOBHOCTh M  CIHOCOOHOCTh K  MaTEeMaTUYECKOMY
00pa30BaHUI0 U CaMOOOPA30BaHUIO HA MPOTSKEHUU BCE
KU3HHU, TOTOBHOCTh K AKTHBHOMY YYAaCTHIO B PEIICHHUH
NPAaKTHYECKUX 3a7a4 MaTeMaTHUECKON HAIPaBICHHOCTH.
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