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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi sBIsieTCS OJHUM M3 0Aa30BBIX KYypCOB Ha YPOBHE CpEIHEro OOIero
00pa3oBaHMsl, TaK KaK OOECIEYMBAET BO3MOKHOCTh M3YyUECHHMsI JTUCHUILUIMH €CTECTBEHHO-
HAay4YHOM HaIIPaBJIEHHOCTH M MPEIMETOB I'YMaHUTAPHOIo HUKIIA. [IOCKOIBKY Jormyeckoe
MBILIUICHHE, (opMHpyeMOe TpH H3yUYEeHUU OOYYAIOIIMMUCS TMOHSITHUMHBIX OCHOB
reOMETpUHU, TMpPH JO0Ka3aTeIbCTBE TEOPEM U TMOCTPOCHUU LEMOYKU JIOTUYECKHUX
YTBEPXKJICHUM MPU PEHICHUH T€OMETPUYECKUX 3aJ]1ad, YMEHHUE BBIIBUTATh U ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO UCIOJIB3YIOTCS MPHU PEIICHUH 33]1a4 €CTECTBEHHO-HAYYHOTO
[IUKJIa, B YACTHOCTH (PU3NYECKUX 3a/]1a4.

[lens ocBOeHMS TpOrpamMmbl yueOHOTo Kypca «I'eomerpusi» Ha yriayOaéHHOM ypOBHE
— pa3BUTHE MHAUBHUAYAIbHBIX CIOCOOHOCTEH O0y4aroUIMXcs NpU U3YUYEHHUU T'€OMETpUH,
KaK COCTaBJsIOUIed mnpeameTHol oOnactu «Martematuka W HMHQOpPMATHKa» 4Yepes
obecriedeHue BO3MOXHOCTH TMPUOOPETEHUST U  MCIOJIb30BaHUS Oojiee  TIIYOOKHX
F€OMETPUYECKUX 3HAHUM U JEUCTBUH, cHEU(PUUHBIX T€OMETPUU, U HEOOXOIUMBIX IS
YCHEMIHOTO  MPO(EeCCUOHANBHOTO  O0pa3oBaHUsA, CBSI3aHHOIO C  HCIOJb30BAaHUEM
MaTEeMaTHKHU.

[TpuoputeTHpIMM  3aJadyaMM  Kypca T€OMETPUM Ha YIIIyOJIEHHOM  YpPOBHE,
PaCHIMPSIIONIMMU U YCUIIMBAIOIIUMH Kypc 0a30BOT0 YPOBHS, SBIISIOTCS:

paclIMpeHrue TMPEJICTAaBIECHUS O TE€OMETPHUM KAaK YacTd MHPOBOM KYJIbTYypbl U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dbopMupOBaHKE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUrypax Kak O Ba)KHEHIINX
MaTeMaTHYECKUX MOJENSAX, MO3BOJISIIOIIMX OMNKMCHIBaTh W HU3y4aTh pa3HbIE SBICHUS
OKpY’KaloIlIET0 MHUpa, 3HAHME MOHATUHWHOrO ammapara mo paszaeny «CrepeomeTpus»
y4eOHOT0 Kypca reOMETpHH;

(dbopMUpOBaHHE YMEHHS BIIAJ€Th OCHOBHBIMHM IOHSATHUSIMH O TPOCTPAHCTBEHHBIX
¢urypax M HX OCHOBHBIMH CBOWCTBaMH, 3HaHHE TeopeM, (OpMynT U yMEHHE HX
OPUMEHATh, YMEHUS JOKa3blBaThb TEOPEMbl M HAXOJUTh HECTAHJAPTHBIE CIIOCOObI
peuieHus 3anay;

dbopMHUpoBaHUE YMEHHsI pacro3HaBaTh Ha YEPTEKax, MOACNSAX U B peaJbHOM MHUpE
MHOTOI'PAaHHHKH U TeJla BpAalleHUs, KOHCTPYHUPOBAaTh FT€OMETPUUECKUE MOJIEIIH;

dbopMupOBaHHE TOHUMAHHUS  BO3MOXKHOCTH  aKCHOMATHYECKOTO  IMOCTPOCHHUS
MaTeMaTUYeCKUX Teopui, (GOPMHpPOBAHHE TMMOHUMAHUSA POJM AKCHOMATUKH TpU
MPOBEJACHUY PACCYKICHUN,

dbopMUpOBaHNE YMEHUS BIIAJIETh METOJAMHU J1I0KA3aTEeIbCTB U AJITOPUTMOB PEILICHUS,
YMEHUS HMX MPUMEHATb, NPOBOJUTH JOKA3aTEJIbHBIE PACCYXICHHS B XOAE PEILICHHS
CTEepEOMETPUYECKUX 3aJay W 3aJad C MPaKTUYECKUM CojAepKaHueM, (popmupoBaHHe
NPEACTaBICHUS] O HEOOXOJAMMOCTU JOKA3aTelbCTB MPU OOOCHOBAHWM MAaTEMaTHYECKHX
YTBEPXKJICHUM U POJIM aKCUOMATUKH B MPOBEJICHUU JEAYKTUBHBIX PACCYXKIACHUI;



pa3BUTHE U COBEPIICHCTBOBAHUE MHTEIICKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
00y4aromuxcsi, T03HABATEIbHOM aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUN, KpUTHIHOCTH
MBIIUIEHUS, UHTEpPECA K U3YUEHUIO TEOMETPUN;

dbopmupoBanre (HYHKIIMOHATBLHOW IPAMOTHOCTH, PEJICBAHTHOM I'€OMETpPUHU: YMEHUS
pacno3HaBaTh MPOSIBICHUS T€OMETPUUYECKUX MOHSATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B
peaNbHbIX JKU3HEHHBIX CHUTyalHUAX W MPU HU3YYEHUU JPYIHMX YYEOHBIX NPEIMETOB,
IIPOSIBJICHUsI 3aBUCHMOCTEW M 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS PEANBHBIX CUTYAIUH,
MCCIIEOBAaHUS IOCTPOEHHBIX MOJIENIEH, HHTEPHPETAIIMU TOJTYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMH COJIEP)KAaTEIBbHBIMU JIMHUSIMHU YueOHoro kypca «l'eomerpusi» B 10-11
Kiaccax ABJSOTCS: «IIpsiMble M IUIOCKOCTH B MPOCTPAHCTBE», «MHOTrOrpaHHuKmn», «Tena
BpalieHus», « BEKTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/BUKEHUS B POCTPAHCTBEY.

ChopmymupoBannoe Bo DPI'OC COO TpeboBaHHE «YMETh ONEPUPOBATH
HNOHATUSMWY», PEIEBAHTHBIMU I'€OMETpPUM Ha yriyOnéHHOM ypoBHe oOyuenus B 10-11
KjlaccaX, OTHOCHUTCS KO BCEM COJEpKaTEeIbHBIM JIMHHUSIM y4eOHOro Kypca, a
(bopMHpOBaHUE JIOTHYECKUX YMEHUU pAaCHpelensieTcs HE TOJbKO MO COAEpPKATEIbHBIM
JUHUSM, HO W 1o roaam oOydeHus. ConepxaHue 00pa3oBaHUs, COOTBETCTBYIOIIEE
OpeIMETHBIM  pe3ylibTaraM  ocBoeHusi  DexpepanbHOil  pabouell  IPOrpammbl,
pacnpeen€HHbIM 110 ToAaM 00yUYeHUsl, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOObI KO BCEM
OCHOBHBIM, PUHIUIIHAIBHBIM BOIIPOCaM 00yYarouyecs: 00palaiuch HEOAHOKPATHO. JTO
MO3BOJISIET OpPraHU30BaTh OBJAJCHUE TE€OMETPUYECKUMHU TMOHATUAMH M HaBBIKAMHU
MOCJIEOBATENbHO M TMOCTYNAaTENbHO, C COOJIIOJICHUEM TPUHLHUIIA MPEEMCTBEHHOCTH, a
HOBBIE 3HaHUS BKIIOYaTh B OOIIYI0 CHUCTEMY T€OMETPUUYECKUX MPEACTABICHUN
00yJaronmxcsi, paciIupsisi ¥ yriryossisi €€, 00pas3ys MpoYHbIe MHOKECTBEHHBIC CBSI3U.

[Tepexon Kk M3y4eHUIO TEOMETPUH HA YTIyOIEHHOM YPOBHE MO3BOJISET:

co3garh yciaoBus ans auddepeHumanuu oOy4eHHs], MOCTPOCHUS WHIUBUYaIbHBIX
00pa3oBaTeNbHbIX MPOTpaMM, OOECHeYHUTh YINIYONEHHOE W3YyYE€HHE TE€OMETPUM Kak
COCTaBJISIONIEH yueOHOro npeaMera «MaTtemaTrkay;

HOJIFOTOBUTh OOYyYaromMXCs K NPOAODKEHHUIO H3YYEHHMs] MaTeMaTHUKU C Y4ETOM
BbIOOpa Oyaymiei mnpodeccuu, oOecrieurnBasi NPEEMCTBEHHOCTh MEXIY OOIMM U
npodeCCUOHAILHBIM 00pa30BaHUEM.

Ha wusyuenue yyebHoro kypca «l'eomerpusi» Ha yriyOJEHHOM ypOBHE OTBOJIUTCS
204 ygaca: B 10 xnacce — 102 yvaca (3 yaca B Henento), B 11 kmacce — 102 gaca (3 yaca B
HEJIEIII0).



COJAEPKAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS ~ CcTepeoMeTpur. Touka, npsMas, IUIOCKOCTb,
npoctpancTBo. lloHATHE 00 aKCMOMATHMYECKOM IOCTPOCHHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajuleNIbHble M CKpelMBaroImuecs npsmble. [Ipu3Hakum CKpemumBarOUXCs
npsAMbIX. [lapamuiebHOCTh IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1iockoctu. [lapamiensHoe W LEHTpabHOE MPOEKTUPOBAHHE, H300paKeHHUE
¢uryp. OCHOBHbIE CBOMCTBa NapajjIeNIbHOrO MpOoeKTUpoBaHus. W3o00paxenue
¢buryp B mapajuiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocreiimme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOMN U IUIOCKOCTH: NEPIEHAUKYJIIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOu
MEPIEHINKYJIAPHON IIJIOCKOCTH. OpTtoronansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM [0  IUJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
IleprieHIUKYISAPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUKYJSIPHOCTH  ABYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSAMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yIOJI, JMHEWHBIA YTOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKHX U
JBYIPaHHBIX YTIJIOB TPEXIPAHHOTO yruia. TeopemMbl KOCMHYCOB M CHHYCOB JUIA
TPEXTPAHHOIO YIJIa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3sBépTKa MHOrorpaHHuka. Ilpmsma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MbI, OOKOBAasI U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayutenienuiien, OPSAMOYTOJIBHBIA — NApajUleenune]] YW  €ro  CBOMCTBA.
Kparuaiimme myTM Ha TIOBEPXHOCTM MHOTOrpaHHuKa. Teopema Oilnepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yroibHas nupamuaa,
npaBwibHas U yceu€HHass mnupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamMuibl. [IpaBHiibHBIE MHOTOIpDAHHUKU: IIPAaBWIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroyibHAas NUPAMHUAA WU TMPABUIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o NpaBUIBHBIX MHOIOTPAHHUKAX: OKTa’3p,
JNOAEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, JuaroHalu, YIJIbL.
[Tnomanpe OOKOBOM MOBEPXHOCTHM U MOJHOM IOBEPXHOCTH NPSIMOM MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHOW MHPaAMUJIBI,
TeopeMa O IUIOIAAN YCEUYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHMMETPHH  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MNPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOTO
BEKTOPA, BEKTOPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CIIOKEHUST BEKTOPOB. CBOMCTBA YMHOKEHHsI BEKTOPA HA YUCIIO.
[TonsiTHE KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O PpasloOKEHUHM BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTopaM. IIpsiMmoyrosibHas cucreMa  KOOpJIMHAT B
npoctpancTBe. KoopaumHatel BekTopa. CBsi3b MEXIy KOOPAMHATAMHM BEKTOpPA U
KOOpJMHATaMH TOYEK. YTOJ Mexay BeKkTopamu. CKalsipHOE NPOU3BEICHUE

BEKTOPOB.
11 KJIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTbD,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHOCcTeld. Tema BpaleHUs:
UWJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacnonoxeHue
chepsl W TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3obOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEMe
OpsIMOYTOJIBHOTO Tapaiienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOM MpU3MBI, WIMHIPA, MUpaMHUIbl 1 KOHyca. OO0bEM miapa U MapoBOTO
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
UWIMHAP, ONHMCaHHas okojio muiuHapa. Ilepeceuenue cdepsl W miapa ¢
wiockocThio. Kacanue mapa u chepsl miockocTbio. [loHSTHE MHOTOTpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, TUIOMAaAb chepshl U €€ JacTel.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEH
noaoOHbIx ¢uryp. IIpeoOpazoBanue mnoaoOusi, romMmoreTus. PelieHune 3amgad Ha
IJTIOCKOCTH € UCTOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIUHIPA
(mapayuieTbHO M TMEPIEHAUKYISIPHO OCH), CEUYeHHs KOHyca (mapajuieibHbIe
OCHOBAHHUIO U MIPOXOAIINE Yepe3 BEPIIUHY), CCUCHUS I1apa, METOAbI TOCTPOCHHUS
CEUCHMI: METOJI CJIEA0B, METOJ BHYTPEHHETO MPOEKTUPOBAHMS, METO MEPEHOCA
CEKYIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bektopsl B mpocTpaHcTtBe. Omepanuu HajJ BEKTOopamu. BekTopHoe
YMHOXXEHHUE BEKTOpOB. CBO#CTBA BEKTOPHOTO YMHOXEHMS. IIpsMoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJ MpPU PEUICHUH TE€OMETPUUYECKUX
3aja4.

JIBUKEHUS B IPOCTPAHCTBE

JBmwxenus: mpoctpanctBa. OToOpakeHus. [[BrokeHUs W paBEeHCTBO (uryp.
OO6mue cBoiicTBa JBWXKEHUN. Buabl JBMXEHUN: TapauiebHBIA TEpPEeHoC,
LHEHTpaJIbHAsl CUMMETPUS, 3€pKaJIbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIET'O OBPA3OBAHUA

Pabouasi mporpamma OpHUEHTHpOBAHA Ha IIEJIEBbIE MPUOPHUTETHI TyXOBHO-
HPAaBCTBEHHOI'O  Pa3BUTHUS, BOCHUTAHUS M COLMAIM3AUUM  OOyYarOlIUXCH,
chopMyIupOBaHHBIC B (heepanbHON paboyeli mporpaMMe BOCITIUTAHHMS.

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxkaanckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUUA 00YUaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUH,
NpoIEeAYp TPaKIAHCKOrOo o0OIecTBa (BBIOOPHI, OMPOCHI W JIPYyroe), yMEHHue
B3aMMOJICHCTBOBATh C COIMAJbHBIMA HWHCTUTYTAMH B COOTBETCTBHUM C HX
GyHKIMSIMY ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOXKECHUS K
MPOILIOMY M HACTOSIIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSM POCCHUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JOCTIDKCHMM B JAPYTHX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMHUKHU;

3) AYXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JYXOBHBIX LEHHOCTEN pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUWSA, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKH U JEATEJIbHOCThIO YUYE€HOT0, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) acTeTH4YecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHHUE K MHpPY, BKIIIOUAs ACTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHHUH, PACCyKICHU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusuveckoe BoCIUTAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHUYECKHWE 3HAHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa KM3HU, OTBETCTBEHHOE OTHOUIEHUE K
CBOEMY 37I0POBBIO (370POBOE MHTaHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHA H
OTIIbIXa, PEryisipHas (U3NYecKasi aKTUBHOCTH), (PHU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAEATEIbHOCTHIO;

6) TpyoBOE BocIUTAHME:



TOTOBHOCTh K TPYyAy, OCO3HAaHWE IICHHOCTH TPYAOTIOOUs, HHTEpeC K
paznuyHbiM  chepaM  TIPOPECCHOHAIBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMHU, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHU4ecKoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3a]1a4 MaTeMaTHYECKOW HAMPaBICHHOCTH;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphbl, TIOHUMaHHE BIIMSIHUS
COITMATIbHO-?KOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/ibl, OCO3HaHUE II00aIbHOTO XapaKTepa dKOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MaTEMATHUYEeCKUX 3HAHUW IS pelieHusl 3agad B 00JacTu
OKpYXarliel Ccpeabl, IJITAaHUPOBAHUE IIOCTYNKOB W OIIEHKHM HUX BO3MOKHBIX
MOCJICICTBUM JIJI OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKW W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeIoBEeYeCKOW JesATEIbHOCTH, JTarloB ¢
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypol Kak CpEeJICTBOM TO3HAHHUS MHPA,
TOTOBHOCTh OCYHIECTBIISAITh MPOEKTHYID U HCCIEIOBATEIbCKYIO JESTEIbHOCTh
WHJUBUIYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

BBISIBJIATH M XAPAKTEPU30BATh CYLIECCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATUN, OTHOIICHUH MEXAy TMOHATUSMHU, (HOPMYIUPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MpU3HAK Kiaccu(uKaimu,
OCHOBaHWSI 711 0000IIECHHS 1 CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUIX, MpEIaraTb KPUTCPUU JIsI
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIOUCHUH 110 aHAJIOTUH;



MIPOBOJIUTH CAMOCTOSITENHHO JI0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKICHUI
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAITUIO, IPUBOIUTEH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOIBI;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  pEILCHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4éToM
CaMOCTOSATEIILHO BBIICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eicTBUS:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyIupoBaTh  BOMPOCH,  (QPUKCHUPYIONIME  MPOTHUBOpEUYUE,  MpodIiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apIryMEHTHPOBATH
CBOIO TTO3UIIAIO, MHCHHC,

MIPOBOJIUTH CAMOCTOSITEIIEHO CIJITAHUPOBAHHBINA IKCIICPUMEHT, UCCIICIOBAHHEC
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX Ty 00bEeKTaMHU, SIBJICHUSMH, IIPOIECCAMU;

CaMOCTOSITeNIbHO (OpMYyIHpOBaTh OOOOIIECHUS U BBIBOJBI MO pe3ysibTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCIECNOBAaHUS, OILCHHWBATh  JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoIlecca, a TakKe BbIJIBUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH JAeUIINTHI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIPOC U JJISI pEIICHUS 3a]1auH;

BBIOMpATh MH(POPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYPUPOBaTh MH(POPMAIIUIO, TPEIACTABIATh, €€ B pa3IMYHBIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKy;

OIICHUBATh HaAEKHOCTD uHbopMaIun 1o CaMOCTOSTEIILHO
chOpPMYTUPOBAHHBIM KPUTCPHUSIM.

KoMMmyHuKaTHBHBIE YHUBeEPCAJbHbIE YueOHbIEe 1eiCTBUSA

Oo0menue:

BOCHpI/IHI/IMaTB n q)OpMy.TII/IpOBaTB CY)KJIGHI/ISI B COOTBCTCTBUU C YCJ'IOBI/ISIMI/I n
IeJIsIMHu O6H_ICHI/I$I, SICHO, TOYHO, rpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3peHI/I$I B
YCTHBIX U IMHMCBMCHHBIX TCEKCTAaX, AaBaTh ITOSCHCHUHSA IIO XO,[[y peUICHUA 3ada4H,
KOMMCHTHUPOBATDH HOJIyLIeHHBIﬁ pCSYJ'II)TaT;

B Xo/€ 00CYXXJIeHUS 3a/1aBaTh BONPOCHI MO CYIIECTBY OOCYKTAaEMOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3aga4dd, BBICKA3bIBaTh HWJACHU, HAICIICHHBIC Ha IIOHUCK
pEIICHUs, COIMOCTABIATh CBOM CYXKICHUS C CYXKJICHHUSIMH JPYTUX YYaCTHHUKOB



nuanora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
(OopMyIMpPOBATH PA3HOIJIACHS, CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YIbTATHI PEUICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIETOBaHUSI,
MPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aj1ay
MPE3EHTAllUU U OCOOEHHOCTEH ay TuTOPHUHU.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe AeicTBUSA

Camoopranusanus:

COCTABJISITH ILJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUPATh CIIOCOO pelIeHUs C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

BJa/JE€Th HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKcuM  Kak  OCO3HAHHUSA
COBEPILIAEMBIX JEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJAETh
crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJS MpolLecca M pe3yibTaTa peuieHus
MaTeMaTUYECKOM 3a4auu;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YJIbTATa LEIN U YCIOBUSAM, OOBSACHATH PUUUHBI
JOCTUKEHUS] WM HEAOCTUKEHUSI pPe3yIbTaTOB JESTENIbHOCTH, HAXOJUTh OLIUOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

CoBmecTHasl 1eATEJIbHOCTD:

NOHUMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThl mMpU pelIeHHH Y4YeOHbIX 3a7ady, NPUHUMATh 1elb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboThl, pacHpenensTh
BUJIbI pabOT, JIOrOBapWBAThCs, OOCYX HaTh TMPOIECC W pe3yJbTaT paboThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyHHOBBIX (opMax padoThl (00CyxkAeHUS, OOMEH MHEHHUH,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl H
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPHUSM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOygaromuiicss HayIuTCs:
e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 U MPOBEJICHUU MAaTEeMaTUYECKUX PACCyKICHUM;



MPUMEHSTh aKCHOMBI CTEPEOMETPHH M CJCACTBUS M3 HUX MPU PEIICHUU
F€OMETPUYECKHX 33]1aY;

KJIacCU(DUIMPOBATh B3aMMHOE PACIIOJOKEHHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOJTHO  OINEPUPOBATH TOHATUSIMH, CBSI3AHHBIMU C yrjaMd B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXKIAY NPSIMOU H
IJI0CKOCTBIO;

CBOOOJTHO OINEPUPOBATH MOHATUIMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMU;
CBOOOJTHO pacro3HaBaTh OCHOBHBIE BHUJBl MHOTOTPAaHHUKOB (MIpU3MA,
nupamuza, NpsSMOYToJIbHBINA Mapaienenunea, Kyo);

KJacCU(UIIMPOBATh ~ MHOTOTPAaHHUKH,  BBIOMpasl  OCHOBaHUSA IS
KJ1accuuKaluu;

CBOOOJTHO  OMEpUPOBATh  TMOHATUSIMH, CBA3aHHBIMHM C  CEUCHUEM
MHOTOT'PaHHUKOB TUIOCKOCTHIO;

BBITIOJTHSATH napauiesbHOE, LHEHTPATBHOE U OpPTOrOHAIBHOE
MPOCKTUPOBAHKUE (PUTYP HA MIOCKOCTh, BBIMOJHATH U300paKeHUs: Puryp
Ha IJIOCKOCTH;

CTPOUTH CEUEHUSI MHOTOTPAHHUKOB PAa3IUYHBIMU METOJIAMHU, BBITIOJHSTh
(BBIHOCHBIE) TIOCKUE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYKCIIATh  TUIOMIAJAM  TIOBEPXHOCTEH  MHOTOTPAaHHUKOB  (MpH3Ma,
nupamMua), TCOMETPUUYECKUX TeJl ¢ TPUMEHEHUuEM HOpMYTT;

CBOOOJTHO OINEPUPOBATH MOHSTHIMU: CHMMETPHUS B MPOCTPAHCTBE, IIEHTD,
OChb M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHUMMETPUHU
durypsr;

CBOOOJIHO OIEpPUPOBATh MOHSATHUSIMH, COOTBETCTBYIOIIUMHU BEKTOpaM U
KOOpJIMHATaM B MPOCTPAHCTBE;

BBITIOJIHATH/ICHCTBUSIHAIBEKTOPAMH;

pemarh 3aJadyd Ha JOKa3aTeJIbCTBO MATEMATHUUYECKUX OTHOIICHUN W
HaXOXKJIECHUE TCOMETPUUYCCKUX BEIWYMH, TPUMCHSS W3BECTHBIC METO/IBI
IIPY PEIICHMM MAaTeMAaTHYCCKUX 3aJ1a4 IMOBBIIIICHHOTO W BBICOKOTO YPOBHSI
CJIOKHOCTH,;

NPUMEHSATh TPOCTEUIINE TPOTPAaMMHBIC CPEICTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4;
U3BJIEKAaTh, NPEOOpPa30BBIBATH M HWHTEPIPETUPOBATH HHOOPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Qurypax, MpeACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

OPUMEHSATh TOJYYEHHbIE 3HAHWS Ha TMPAKTHUKE: CpaBHUBATh W
aHAJIM3UPOBATh PEAbHBIE CUTYAllMH, MPUMEHATh H3yYEHHbIE MOHATUS B



npolecce TMOWCKAa peUIeHHs] MaTeMaTH4ecKH  chopMynnpoBaHHON
npoOJieMbl, MOJEINPOBATh pEANbHbIC CUTyallud Ha SA3BIKE T'€OMETPHH,
UCCIIEN0BATh MTOCTPOCHHBIE MOJEIHU C UCIOJIB30BAHUEM T'€OMETPUYECKUX
HNOHATUH M TEOpeM, amnmapara aiareOpbl, pelaTh MPaKTUYECKHE 3aJauH,
CBSI3aHHBIEC C HAXOKJCHUEM I€OMETPUYECKHUX BEIIUYMH;

UMETh TpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM 4acTH QyHJaMEHTa Pa3BUTHUS TEXHOJIOTHA.

K kxonity 11 kiaacca oOyJaromuiics HayIuTCs:

CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C LMJIMHIPUYECKOMH,
KOHUYECKOM U cepruyeckod MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YEHUS;

OTIEpUPOBATh MOHATHUSIMH, CBSI3aHHBIMH C TEJIAMH BPAIICHUS: IIMIHHIPOM,
KOHYCOM, c(hepoit u mapom;

pacro3HaBaTh Teda BpamieHus (UWIUHApP, KOHYC, cdepa U 1map) u
OOBSACHATH CIIOCOOBI OJTyYEHHSI TEJl BpAlllCHUS;

KJIacCCU(UIIMPOBATH B3AMMHOE PACIOJIOKEHHUE CPEephl U IIIOCKOCTH;
BBEIYHCIIATh BEJIMYMHBI JJICMEHTOB MHOTOTPAHHUKOB W TEJ BpaIICHHS,
O0OBEMBI U IUIONIA/IA TMOBEPXHOCTEH MHOTOIPAHHUKOB U TENl BpPAIICHUS,
Tr€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYIT;

CBOOOJIHO OIEpPUPOBATH MOHSTUSMU, CBS3aHHBIMU C KOMOWHALMSIMU Tl
BpaIieHUs ¥ MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpaICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXTY TUIOIIAIIMH TTOBEPXHOCTEH U 00bEMaMu
IMOTOOHBIX TENT;

n3o0paxatbh u3ydaemble (UTYPHI, BBITOJHATH (BBIHOCHBIE) TIJIOCKHE
YEpTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUIl CBEPXY, COOKY,
CHU3Y, CTPOUThH CEUCHHS TEJl BPAICHUS;

U3BJIEKAaTh, WHTEPIPETUPOBATH W MPeoOpa3oBbIBATH HWH(OpMAIMIO O
MPOCTPAHCTBEHHBIX T'C€OMETPUYECKUX (PUrypax, TMpeACTAaBICHHYIO Ha
yepTekax M pUCYyHKaX;

CBOOOTHO OTIEPUPOBATH MOHATUEM BEKTOP B MMPOCTPAHCTBE;
BBHITIOJIHATHOIIEPAIUUHAIBEKTOPAMU;

3aJ1aBaTh MIIOCKOCTh YPABHEHHEM B JIEKAPTOBOW CUCTEME KOOPIUHAT;
pelarbh reoMeTpUYECKUE 3a7a4l Ha BBIUUCICHUE YTJIOB MEXKAY MPSIMBIMU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH JO TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHITHSMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JIBU)KECHMUIA;



BBITIOJIHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpalIeHUs MpHU
MapaJJICIbHOM  TIEPEHOCE, UECHTPAIBHOM CHMMETPUHM, 3€PKAIBHON
CUMMETPHUH, TIPU MIOBOPOTE BOKPYT MPSAMOI, MpeoOdpa3zoBaHus 0A00us;
CTPOUTH CEYEHHUS] MHOTOTPAHHHUKOB M TE€J BPAILCHUS: CEUYCHHS LWIMHJIPA
(mapasienbHO U MEePIEeHIUKYISIPHO OCH), CEYEHUsI KOHYyca (MapauieNbHbIe
OCHOBAHUIO ¥ IPOXOJSIINE YEPE3 BEPIINHY ), CEUCHUS 11apa;
WCIIOJB30BaTh METOABI IOCTPOCHMS CEUYECHUM: METOJA CIENO0B, METOJ
BHYTPEHHETO IIPOEKTUPOBAHUSI, METO/I IEPEHOCA CEKYIIEH TIOCKOCTH;
JIOKa3bIBATbI€OMETPUYECKUEY TBEPKACHUS;

NPUMEHSATh TeoMeTpuueckre (akTbl ISl PEIICHHUS] CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJIarallliuX HECKOJIBKO IIaroB pEUICHUS, €CIH yCIOBUS
MIPUMEHEHHUS 3a/1aHbI B SIBHOW U HESIBHOU (hopme;

peuare 3aJa4d Ha JOKAa3aTeJIbCTBO MAaTEMaTHUYECKUX OTHOLICHUM U
HaXO0XJCHUE T€OMETPUUECKUX BEITUYMH;

MPUMEHATH MPOTrPAMMHBIE CPEICTBA M AIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

MPUMEHATh  TOJYYCHHbIC  3HAHUSA HA  MPAKTUKE:  CPaBHUBAT,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALlUH, IPUMEHATh U3YUYCHHBIC
IIOHATHUSI, TEOPEMBI, CBOWCTBA B IpPOLECCE IOUCKA  PELICHUS
MaTeMaTU4ecku  C(OPMYJHUPOBAHHOM  MPOOJIEMBI,  MOJEIUPOBATH
peAIbHBIE CUTyalldd Ha SI3bIKE T€OMETPUM, UCCIENOBATh MOCTPOECHHBIC
MOJIEJIA C HCIOJIb30BAHUEM TIE€OMETPUUYECKUX TMOHATHUM U TEOPEM,
anmapara anreOpbl, pemarh NPAKTHYECKHWE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUYECKUX BEJINYNH;

UMETh TpeACTaBlieHUs] 00 OCHOBHBIX AdTamax pa3BUTHUS TEOMETPUHM Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HanvenoBanuepas1e10s 1 KouunyecTBOo4YacoB JJIeKTPOHHbIE
n/n TEMIPOTPaMMBI Bcero Kontpoabubiepadorbl = IIpakTnyeckuepadoThl (npponric)
o0pa3oBaTeIbHbIEPECYPChI
1 BBenenue B ctepeoMeTpuio 23 1
5 BzauMmHoe pacrionoxxenue 6 1
IPSMBIX B IIPOCTPAHCTBE
3 HapaJIJIeJII)j{OCTB MPSIMBIX U 8
IUTOCKOCTEH B MIPOCTPAHCTBE
4 HepneHz(mfynﬂpHOCTb NPSIMBIX o5
IUIOCKOCTEH B MIPOCTPAHCTBE
VYriel U paccTOsHUS 16
MHororpanHuKu 7
BexTops!l B ipocTpaHcTBE 12
3 [ToBTOpEHwUe, 0606H16Hlile u 5 5
cUCTeMaTH3aIHs 3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOI'PAMME




11 KJIACC

N HanvenoBanuepasie1os 1 KosaunuyecTBoyacoB JJIeKTPOHHbIE
n/n TEMIPOrpaMmel Bcero Konrpoabusiepadorsl  IIpakTHuecknepadoThbl (undpossie)
o0pa3oBaTeIbHbIEPECYPChI
1 AHaIMTHYECKASITEOMETPUS 15 1
) [ToBTOpeHwMeE, 0606meH1/vle u 15 1
CHCTEMaTH3aIlHs 3HAHUI
3 O06bEMMHOTOrpaHHUKA 17
4 TenaBpatenus 24
5 [Tnomaau moBepXHOCTH U 9 1
00BEMBI KPYTJIBIX TEJT
6 JIBrokeHus 5 1
7 [ToBTOpeHue, o6061ueH1:Ie u 17 9
cUCTEeMaTH3aIHs 3HAHU
OBUIEE KOJIMYECTBO YACOB I10 102 8 0
[TPOI'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka. ['eomerpus, 10 xkmacc/ Mep3msik A.I'., Homupockuii JI.A.,
[TonsikoB B.M.; nox penakuueii [logonsckoro B.E., O0miectBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO M3narenbckuii nentp « BEHTAHA -
['PA®Dy»; AktinonepHoe obmectBo «M3aaTenscTBo «IIpocBerienne»

* Maremaruka. ['eomerpus, 11 kinace/ Mepamsik A.I'., Homuposckuit JI.A.,
[TonskoB B.M.; mox penakuueit [logonsckoro B.E., O6miectBo ¢
OTPAHUYEHHOW OTBETCTBEHHOCTHIO M3naTensckuii nentp « BEHTAHA -

['PA®»; Axunonepnoe odmectso «M3natensctBo «IIpocBemienne»

METOANYECKHUE MATEPHAJIBI 1JISA YUUTEJIA
Metoauueckoe nocobue: MaremaTuka. Anredpa 1 Hayana MaTeMaTHIECKOTO

aHanuza, reometpus, 10 knacc/ bynko E.B., Mepansak A.I'., ITomonckwuit B.b.,
Axup M.C.

Metonnueckoe nocodue: Maremaruka. Anredpa u Hayajla MaTeMaTUYECKOro
aHanuza, reometpus, 11 knacc/ byuko E.B., Mepznsk A.I'., TTomonckuit B.b.,
Axup M.C.

CamocTosiTenbHbIE M KOHTPOJIbHBIE padoThl: Maremartuka. Airedpa u Hadasa

MaTreMaTH4ecKoro aHanu3sa, reomerpus, 10 kinacc/ Mepamsak A.T'., Ilomonckuit

B.b., Pabunosuu E.M., Sxup M.C.



CamocTosITeTbHBIE M KOHTPOJIbHBIC padoThl: MaTemartuka. Anredpa u Havaja
MaTeMaTH4YeCKOro aHaimsa, reometpus, 11 kimace/ Mepsnsak A.T'., [TomoHckuit

B.b., Pabunosuu E.M., SAxup M.C.

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://edsoo.ru/ - Enunoe comepskanue o0Iero oopa3oBaHus

http://fipi.ru/ - ®I'BHY "®enepaabHbIil HHCTUTYT MEAArOTHYECKUX
n3MepeHnn"

https://myschool.edu.ru/ - bu6arnoreka [IOK

http://resh.edu.ru - Poccuiickast 371€KTpoHHas IIKOJIa



