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NOACHHUTEJBHAA 3AIIMCKA

leomerpust sBisieTcs OAHMM M3 0a30BbIX KYPCOB HAa YpPOBHE cpeaHero obmero
obpazoBanns, Tak kak 0OECIIeYNBAECT BOIMOIKHOCTE M3YUeHHS NUCIUIIIMH eCTECTBEHHO-HAYYHO
HAMIPABRNTEHHOCTA W TpeAMeToB rymanutapHoro twmkna. [lockonbky noruyeckoe MeliniieHue.
dopmupyeMoe IpH H3YHEHHH OOy4alOIMMHCS MOHATHHHBIX OCHOB TEGOMETPUH, IIpH
JI0Ka3aTebCTBE TEOPEM H IIOCTPOCHHH ILIENOYKH JIOTHYECKHX YTBEPIKICHUH [pH peLIeHHH
reOMEeTpHYECKUX 3aJad, YMEHHE BLIIBUIAaTh K OIPOBEPraTk THIIOTE3Bl HEMOCPEACTBEHHO
HCIIOJIB3YIOTCS. IIPH PEIIEHUH 3a[ad €CTECTBEHHO-HAYYHOIO0 LHKJA, B HYACTHOCTH (PU3HYECKHX
3amad.

Ilens ocBoeHus mporpammel yueGHOro kypeca «l'eomerpusy» Ha yriayOmnEHHOM YPOBHE —
pa3BHTHE MHIWUBHAYANBHBIX CHOCOOHOCTEH OOydalomuxcs IpH H3YYeHHH [EOMETpHH, Kak
cocTasngromed mpenMmeTHold obmactu «Marematuka H uHOpMaTHKa» uepe3 olbecreucHHE
BO3MOKHOCTH TIPHOOPETEHHSA H HCNONb30BaHHA Oonee TIyOOKMX reOMETPHYECKMX 3HAHMH M
JIEACTBHH, cHEUH(HYHBIX IEOMETPHH, H HEOOXOAMMBIX MV YCHELIHOIO ITPO(EeCCHOHAIBHOIO
o0pa3oBaHus, CBSI3AHHOIO ¢ MCIIOIH30BAHUEM MATEMATHKH,

ITpuopHTETHEIMH 3ala4aMi Kypca FEOMETPHK Ha YITyONEHHOM YPOBHE, PacIlHPAIOIIMMHA
H YCHIIMBAIIIKHMH KYypC 6azoBoro YPOBHA, ABIAKOTCS!

pacIIMpeHHE TPEACTaBICHHA O TEOMETPHH KaK YacTH MHPOBOH KyJBTYpPbl H
(OpPMHpPOBaHKE OCO3HAHHUS B3aUMOCBS3H TEOMETPHH C OKPYIKAIOLUIHM MHPOM;

dopMUpOBaHUE IIPENCTABIEHUS O MPOCTPAHCTBEHHBIX (UIYpax Kak O BaKHEHLINX
MaTeMaTH4eCKMX MOJEAX, IIO3BONAIOIIMX OIMCHIBATE M M3ydaTb Da3sHblE  SBJICHMS
OKpYIKalOIIEro Mupa, 3HaHHE TOHSTHIHOrO ammapata 1o pasaeny «CrepeomeTpus» yuedOHOro
Kypca reOMEeTpHH,

¢opMHUpOBaHHE YMEHHA BaJETh OCHOBHBIMH TOHATHAMH O IPOCTPAHCTBEHHLIX (QUIypax
M UX OCHOBHBIMH CBOMCTBaMHM, 3HaHHWE TEOpPEM, (DOPMYN H YMEHHE HX IIPHMEHATb, YMEHHS
JOKa3bIBATH TEOPEMEL ¥ HAXOUThH HeCTaHJapTHBIE CI0CO0B! peLIeH! 3a1a4;

(opMHpOBaHME YMEHHMS pACIO3HABaTh Ha UEpTEkKax, MOMENSX H B PEANTbHOM MHUDPE
MHOIOI'pAHHUKY M TeJla BpalleHKs, KOHCTPYHPOBaTh FEOMETPHYECKHE MOIEIIH,

(opMupoBaHHE ~ MOHHMAaHHA  BO3MOMKHOCTH AKCHOMATHYECKOI'O [OCTPOCHHA
MaTeMATHYECKHX Teopﬂﬁ, (bopmnpoe.a:-me MOHUMAaHWA PO AKCHOMATHKM [pH TIPOBEOCHWN
paccyKIeHHui, i

(OpMHpOBaHHE YMEHHMS BIaJeTh MEeTOJaMHM J[0Ka3aTelbCTB M allfOPHTMOB pPELICHHS,
YMEHHS HX IIPUMEHATb, [POBOAMTL [IOKA3aTE/NbHEIE pPACCYXKAEHHA B XO[e peLleHH:
CTEPEOMETPUUYECKUX 3a1a4 M 3ajJa4 C [PaKTHYECKUM cojepikaHueM, (popMupoBaHue
NPEJCTEBICHHS O HEOOXOAMMOCTH [JO0KAa3aTelbCTB Mpd OOOCHOBaHMM MaTEMATHYECKHX
YTBEPIKACHUH U POJIM aKCHOMATHKHM B IIPOBENEHHH JIENYKTHBHBIX PACCYHKICHUMN;

pDasBATHE ¥ COBEPIICHCTBOBAHWE MHTE/UIEKTYATIbHBIX M TBOPYECKHMX CcrnocobHOCTEd
00y4alomuxcs, IIO3HABATENIbHOM AKTHBHOCTH, HCCIENOBATENBCKAX YMEHHH, KPHTHYHOCTH
MBIIITEHNS, HHTEPeca K U3YUSHUIO TEOMETPHH;

popmupoBanre (DYHKIMOHANIBHOM IPAMOTHOCTH, PEJNEBAHTHOW TEOMETPHH. YMEHHs
pacrio3HaBaTh IPOSBICHHS TI'€OMETPUYECKUX MOHSTUH, OOBEKTOB M 3aKOHOMEpHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYALUSIX U MPH H3YHEHHH APYrHX YYEOHBIX MPEIMETOB, HPOSBICHHS
3aBUCUMOCTEHl M 3aKOHOMEpHOCTEeH, MOJENHPOBAHHS DEABHEIX CHUTYALMH, HCCIEI0BAHNS
MOCTPOEHHBIX MOJENEH, HHTEPIPETALUHY IIOYUEHHBIX PE3yIbTATOB.




OCHOBHBEIMM COJCP)KATENbHBIME JIHHAAMH ydeGHOro kypea «[eomerpusy B 10-11
knaccax ABisOTCA: «[IpAMBIe M IUIOCKOCTH B IpocTpaHcTBe», «MHororpannukuy», «Teia
BpalleH s, «BeKTOpbl W KOOPIKHATEI B IPOCTPAHCTREY, «/IBHKEHHS B MPOCTPAHCTBEY,

Chopmynuposantnoe Bo ®I'OC COO tpeGoBanue «yMeTh ONEPUPOBATH MOHSITHSMH,
PEICBaHTHRIME F€OMETPHH Ha YIrayOnéHHoM ypoeHe obydenust B 10-11 kiaccax, OTHOCHTCS KO
BCEM COAEpXKaTeNbHbIM JMHHSM Yy4eOHOro kypca. a (QOPMHPOBAHHE JOTHMYECKHX YMEHMIl
pacrnpezieniieTcsi He TOJBbKO [0 CONEPXKATeNbHBIM JIMHHMSM, HO M [0 rojaM oOydeHus.
Cogepxanue  06pasoBaHHs, COOTBETCTBYIOLIEE MPEAMETHBLIM  PE3YJbTaTaM  OCBOEHHS
DenepanbHoi pabouell MporpaMMel, pacrpenenéHHbIM M0 rogam 00ydeHus, CTPYKTYPHPOBaHO
TakiM 00pasom, 4TOObI KO BCEM OCHOBHBIM, MPHHUMITHATBHBIM Bolpocam obyuaroumecs
oOpaiyaniiuch HEOAHOKPATHO. DTO [03BOJAET OPraHu30BAThH OBJAJEHME [EOMETPHHECKHMH
NOHATUAMY W HaBEIKAMH [10CIEI0BATENBHO M IOCTYNATENbHO, ¢ COOMIOJCHHEM INpUHIUMA
NPEEMCTBEHHOCTH, & HOBBIC 3HAHUA BKIOYATh B OOINYI0 CHCTEMY TI'eOMETPUYECKUX
IpeacTaBieHnd 00ydarImXxes, paciiupsas 1 yriayonss e€, obpasys nMpouHble MHOYKECTBEHHBIE
CBS3H.

[lepexon k H3yHeHHIO reOMETPUH Ha YIIYOIEHHOM YPOBHE [103BONSET:

co3naTe ycnoBHA g AuddepeHnHanuy o0ydeHHUs, MOCTPOEHHS HHIMBHIYAIbHBIX
obpasoBaTeibHBIX — [porpamM, —obecrneuuth yrayGIEHHOE M3yueHHe TeOMETPHH  Kak
cocraBigromed yuebHoro npeamera « MateMaTukan;

IOATOTOBHTH 06yuarommxcs K NpoA0DKEHHIO M3yUeHHsS MaTeMaTHKH C y4éToM BhiGopa
Oynymwed npodeccuu, obecnednBas NPeeMCTBEHHOCTh MEXKILY OOWIUM M MPOhecCHOHATEHbIM
obpasoBaHueM.

Ha usyuyenue yuebHoro kypca «I'eomerpus» Ha yriy6nénHom ypoese otBoautes g 10
kiacce — 102 gaca (3 4aca B Hegemo)



COJAEPKAHHUE OBYYEHUA
10 KJIACC

IIpsiMpie 1 NI0CKOCTH B IIPOCTPAHCTBE

OcHOoBHEBIE TOHATHA CTEPeOMETpHH. Touka, npsaMas, MI0CKOCTh, IPOCTpaHcTBO. [lonaTue
06 aKCHOMATHYECKOM IIOCTPOCHHH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHU M CIICACTBUS M3 HUX .

B3anMHO€E PAacHoNOKEHHE NMPAMBIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, MApaIeNbHEIE H
CKpEIMBAIOIKECs npaMble. [Ipu3Haky ckpemuBaonmxces npambeix. [lapamiensHocTh IpIMBIX U
IJIOCKOCTEH B NPOCTPaHCTBE: MapajulelIbHBIC NpSAMBIE 3 IPOCTPAHCTBE, MApaUIEIBHOCTh TPEX
IPSAMBIX, [ApalIe]IbHOCTh IpAMOH M miockocTd. [lapanmensHoe ®  HEHTpaTbHOE
TIpOeKTHpOBaHKe, H3o0pakeHue Quryp. OCHOBHEBIE CBOHCTBA HapaeIbHOrO HPOSKTHPOBAHUS.
Wzobpaxenue Guryp B napamienbHON MPOEKIUM. YIB! ¢ COHANPaBICHHBIMU CTOPOHAMH, YTON
MEXy HpSIMBIMH B IPOCTpaHCTBe. [lapaienbHOCTE MIIOCKOCTEH: MapauienbHbIe IUIOCKOCTH,
CBOMCTBA MapalIeNbHEIX IIockocTel. IIpocTeliinie npocTpaHCTBEHHBIE (DUIYDPEL HA IIOCKOCTH:
TETPas/p, NApaUIEIENHIE/, IOCTPOESHHE CEUEHMN,

[TepneHUKyIAPHOCTE HpAMOH W IJIOCKOCTH: HEPHEHIMKY/ISIPHBIE IIpSAMblE B
[POCTPAHCTBE, I[pAMbIE IApAIUIEbHBIE H MEPNeHJUKYISPHBIE K IUIOCKOCTH, [PH3HAK
NEPHEHAUKYIIPHOCTH TPAMOH K IUVIOCKOCTH, TeOpeMa O MNpsAMOH NEpNEeHIMKYIAPHOH
mockocTd. OpToroHanbHOe NpoekTHpoBaHue. [lepnenauxynsp ¥ HAKIOHHBIE: PACCTOSHHE OT
TOYKH JI0 IIOCKOCTH, PACCTOSHHE OT MPAMOH O MIOCKOCTH, MPOeKIHs (HIYpPhl HA MIOCKOCTE.
IlepneHgUKYIAPHOCTH IIOCKOCTEN: MPU3HAK NEPIEHAMKYNAPHOCTH ABYX M1ockocTed. Teopema
0 TpEX NepHeHAuKYIsIpax.

Vsl B IPOCTPaHCTRE: YroJl MENKAY NPAMOM H [JI0CKOCTBIO, IBYIPAaHHbLH yrol, THHEHHBIHA
yroJl ABYTPaHHOTO yria. TpéxrpaHHbli B MHOrorpaHsaeie yriel, CBOHCTBA MIOCKHX YTIIOB
MHOrorpassoro yria. CBolcTBa TIIOCKHX H IBYTPaHHEIX YIJIOB TPEXTPAHHOTO YTia. [eopeMsl
KOCHHYCOB H CHHYCOB Il TPEXTPAaHHOTO YITI4.

MHororpaHHUKH

Bunel MHOrOrpaHHHMKOB, pa3B&pTKa MHOrorpaHHMka, [Ipu3Ma: n-yroieHas MOpH3Ma,
npsAMasi B HakJIOHHAas MpH3Mbl, GOKOBas M IIONTHAd NOBEPXHOCTE mpu3Mel. [lapannenenumnes,
HpﬂMOYFOHBHBIﬁ napannenenunes u ero croiicTBa. Kpa’maﬁmue OyTH Ha MNOBEPXHOCTH
MHOrorpanHuka. Teopema OJitnepa. [lpoctpancTBennas teopema [lugaropa. Ilupamuna: n-
yrojbHas IupaMuia, IpaBUiIbHAs W yceuéHHas napamuel. CBoHcTRa pédep B OOKOBBIX rpaHel
IpaBUIBbHOH nupamuiel. [IpaBuibHBEIE MHOTOTpAHHHKH: [PaBHIBHAS IPH3MA U I[IPaBHIIbHAA
nupamMulia, MpaBuibHas TPEYToJibHas MUPAMKAA W TPAaBUNEHEIR TeTpasap, ky0. Ilpencrasnenue
0 IPaBUIBHEIX MHOTOTPAHHUKAX: OKTA3AD, NOAEKA3AP H HKOCA3p.

Brryucnenue 31eMEHTOB MHOTOTPaHHHKOBR: p&6pa, auaroHand, yriasl [Inomans Goxoro#
MOBEPXHOCTH W TOJHOM MOBEPXHOCTH MPSAMOI MPU3MEL TIIONIAb OCHOBAHHMH, Teopema o
O0oKOBOM MOBEPXHOCTH MpsMoi mpusMmbl. [Inomans 60KOBOH MOBEPXHOCTH M IIOBEPXHOCTH
IpaBAIBHOU MHPaMHJB], TEOPEMa O IIIOINAAH YCeUEHHOH ITHPaMUIbL.

CuMMeTpuss B IIPOCTPAHCTBE. DJIEMEHTBI CHMMETPHH IIPABHIBHBIX MHOTOIDAHHHUKOB.
CuMMeTpuss B IIPABMILHOM MHOTOTPAHHUMKE: CHMMETpHs Iapalllelenunena, CHMMETPUS
IPABHIBHBIX IIPH3M, CHMMETPHUS HPaBHIBHOH MHPaMHIBL.

BeKkTOopb H KOOPAMHATEI B POCTPAHCTBE

IToHsATHS: BEKTOD B IIPOCTPAHCTBE, HYJIEBOH BEKTOP, AJHHA HEHYJIEBOT0 BEKTOPA, BEKTOPLI
ROIOHIIeApHnIe, COIAIIPADRIGIIILIE H HPOTHBDHOHOH{I'IG Hamnpaple@HHLIE BERTOPLL p«'—lBEHCTHG




BEKTOpOB. [lleicTBus ¢ BekTopamu: CNOMCHHE M BBMHTAHHE BEKTOPOB, CYMMa HECKOIBKHX
BEKTOPOB, yMHOXeHHe BeKTOopa Ha qHen10.  CaolicTBa  crioxkenus BEKTOpoB. CBoifcTBa
YMHOXEHHS BEKTOpa Ha uncio. [lonsTue KOMIUIaHapHble BekTOpbL. [TpusHak KOMIIIaHAPHOCTH
TpEX BekTopoB. IIpasuio fapamrenenvnena. Teopema o0 pasmoseHun BEKTOpa [0 Tpém
HEKOMIITAHAPHEIM  BEKTOpaM. [lpamoyroneras  cucrema KOOPIMHAT B mpocTpaHcTse.
Koopaumarsr sextopa. Cpsiap MEIY KOOPIMHATAMH BeKTOpa u KOOpauHaTaMu Tovek. Yron
MexTy BEKTOpaMH. Ckansiproe IPOU3BeEHHE BEKTOpOB



IIJTAHUPYEMBIE PE3YJIbTATHI OCBOEHMNS YYHEBHOI'O KYPCA

«'EOMETPUSI» (YIJIYBJIEHHEIN YPOBEHB) HA YPOBHE CPEJIHEIO OBHIET'O
OBPA3OBAHUS

JUYHOCTHBIE PE3VJIBTATBI

1) rpaskaaHcKoe BOCHHTAHHE!

COOPMHPOBAHHOCTh  IPAXKTAHCKOM TO3MIMH  OOYYAIOUIErocs Kak AaKTHBHOIO |
OTBETCTBEHHOTO WIE€HA POCCHHCKOro 0OLIeCTBa, NMpPEICTABIECHUE O MATEMATHUECKHX OCHOBAX
(DYHKUHMOHMPOBaHUS PAsNIMYHBIX CTPYKTYD, SABJIEHHE, NPONEAYp TPAXKIAHCKOTO OBIIECTBA
(BBIOODEI, OMPOCHI W APYroe), YMeHHe B3auMoeHcTBOBATL C COLMAILHBIMH MHCTUTYTAMH B
COOTBETCTBHH C HX (DYHKLHMSIMH U HAZHAUEHHEM;

2) naTpUOTHYECKOE BOCIIHTAHME!

CHOPMHPOBAHHOCTD POCCHIACKON IPaykIaHCKOH MASHTHYHOCTH, YB@KEHHS K [OPOLUTIOMY H
HACTOAMIEMY POCCHHCKOH MaTeMaTMKH, LEHHOCTHOE OTHOLICHHE K JOCTHKEHHAM POCCHHCKHX
MAaTeMaTHKOB M POCCHHCKOM MaTeMaTHYecKOH LIKOJBI, MCIONb30BAHHE JTUX MOCTHIKEHHN B
APYTHX HayKaX, TEXHOJIOTHAX, chepax SKOHOMHUKH;

3) MyXOBHO-HPABCTBEHHOE BOCOUTAHME:

OCO3HAHHE  [OYXOBHBIX  LEHHOCTEH  poccuiickoro  Hapoma.  cOpPMHPOBaHHOCTB
HPaBCTBEHHOTO CO3HAHMSA, ITHHECKOTO IIOBEJCHHUS, CBA3AHHOIO ¢ IPAaKTHYECKHM IPUMEHEHHEM
AOCTHKEHHH HAYKH H JEATENBHOCTBIO YYEHOro, OCO3HAHHE IHYHOTO BK/IAja B IOCTPOEHHE
YCTOHYHUBOTO OYAYIIEro;

4) scTeTHYECKOE BOCIHTAHHE:

OCTETHYECKOE  OTHOWIEHME K  MHDY., BKIHOYas  OCTETHKY  MaTeMaTHUYeCKHX
3aKOHOMEPHOCTeH, OOBEKTOB, 3ama4, peIeHMH, paCCYMIEHHH, BOCIPUUMYHBOCTD K
MaTeMaTHYECKUM aCMEKTaM pa3/IiyHbIX BHOB HCKYCCTBA;

5) duszuyecKkoe BOCNIHTAHKE:

chOpMHPOBAHHOCTE YMEHHS IPUMEHATH MaTeMaTHUECKHE 3HAHMUS B UHTEpecax 370pOBOro
u GesomacHOro o0pasa JKH3HM, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3[OPOBBIO (310pOBOE
NUTaHKe, COANaHCHPOBAHHBIH PEXXUM 3aHATHH U OT/IbIXa, pEryspHas Gu3nIeckas akKTHBHOCTD),
thEH‘-IeCI{OC COBEPHICHCTBOBAHME IIPH 3aHATHAX CIIOPTHBHO-OSI.[OPOBHTEJ]LHOH AeATENEHOCTEIO!

6) TPYI0BOE BOCIHTAHHE:

F'OTOBHOCTE K TPYAY, OCO3HAHHE LIEHHOCTH TPYAOIIO0M, HHTEPEC K PasiMdHBIM chepam
IPO(ECCHOHANBHON NEATENPHOCTH, CBA3AHHBIM C MATEMATHKON M € NPHIIOKEHHAMH, YMEHHE
CoBEpIIaTh OCO3HAHHBIA BHIOOp Oynymed npodeccHd H pead30BBIBATL COOCTBEHHBIE
KM3HCHHEIE IUTAHBI, TOTOBHOCTH M CIHOCOOHOCTE K MaTeMaTHYECKOMY OOpA30BaHHIO H
camMo00pa3oBaHUIO HA MPOTHKEHUM BCEH JKU3HH, TOTOBHOCTh K aKTMBHOMY YUACTHUIO B PELISHHU
[IPaKTHYCCKHX 3a1a4d MaTeMaTHh4ec KOH HalnpaBllEHHOCTH;

7) 3KoJ0THYeCKOe BOCHUTAHHE!

ChOPMUPOBAHHOCTE  SKONOTMYECKOH KYIBTYpHl, MOHUMAHME BAMAHMS COLMAIBHO-
SKOHOMHYECKHX IIPOLIECCOB HA COCTOSHME IMPHPOJAHOH M COMMATBHOH Cpejibl, OCO3HAHWE
rnofaneHOr0  XapakTepa  9KOJOMMYECKHX  OpOONEM, OpUEHTANMS HA  [PUMEHEHHE
MaTeMaTHYeCKUX 3HAHMM [UId pelieHus 3a1a4 B 00IacTH OKpY)KAalOIeH Cpemsl, MIaHHpoBaHHe
HOCTYIIKOB ¥ OLIEHKH HX BO3MOJKHBIX NOC/ICACTBHM A7 OKPYIKAIOIIEH CPe/ibl;

8) HeHHOCTH HAYYIHOT0 MO3HAHHN:




cpOpMHPOBAHHOCTE MHMPOBO33PEHUS, COOTBETCTBYIOINETO COBPEMEHHOMY  YPOBHIO
Pa3BUTH HAyKH W OOIIECTBEHHOH NMpakTWKH, NOHMMAaHHE MATEMATHUYECKOH HayKH Kak cdeps!
ueNloBeYecKoi NesTelNbHOCTH, STAloB € PasBUTHS W 3HAUMMOCTH JUlA Pa3sBUTHS [HBHIM3ALIHM,
0BJaJICHHE A3bIKOM MAaTeMATHKH H MaTeMaTH4YEeCKOH KyﬂbTypOf:l KaK CpCACTBOM IMO3HAHUA MHPA.
FOTOBHOCTE OCYINECTBIIATH IPOEKTHYIO M HCCIIEI0BATENBCKYIO eATeNbHOCTh HHIMBHIYAIBHO H
B IpymIe.

METAIIPEIMETHBIE PE3YJILTATBI

Io3napaTesibHbIe YHHBepcAlbHbIe yueOHbIe TelicTBHS

BaszoBbie oruyeckue qelcTems:

BEUIBIIATE W XapakTEepPHU30BaTh CYLIECTBEHHEIE MPHU3HAKM MaTEMATHYECKUX OOBEKTOB,
IOHATUH, OTHOIUCHHM MeXIy IOHATHAMM, (GOpPMYIHPOBATH OIPEHNENCHHS MOHATHH,
yCTAaHABIWBATH CYIIECTBEHHBIH TPH3HAK KIACCH(OHKAIMH, OCHOBaHHA [l o00o00meHUs u
CpaBHeHMs, KPUTEPUH IIPOBOAUMOr0 aHAJM34;

BOCHPHHUMATh, (OPMYIHUPOBATE U Npeobpa3oBBIBATE CYXAEHUS: YTBEPIUTENLHBIC U
OTPHIIATENBHBIE, EAMHHYIHbIE, YACTHBIE H 0DLIHE, YC/IOBHEIE;

BBISB/ISITh MATEMATHUSCKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3M W IPOTHROpeyus B (akrax,
NaHHBIX, HAOMIOMEHWAX M  YTBEPKACHWAX, MpeanaraTe KpPUTEPMH [0  BBIABICHHA
3aKOHOMEPHOCTEH U MIPOTUBOPEUHH,

JleflaTh BBIBOJBI C HCIIONB30BAHMEM 3aKOHOB JIOTMKM, AEIYKTHBHBIX H HHIYKTHBHBIX
YMO32KJIHOUEHH H. YMO3aKIIFOUEHHH 110 aHATOTHH;

NPOBOAUTE CaMOCTOATENBHO JOKa3aTe/ILCTBA MATEMATHHECKHX }"l’BEpH(iIEHHl‘:l (HpﬂMbIE‘ H
OT MPOTHUBHOIO), BBICTPAMBATL APTYMEHTALMIO, NPHBOJMTL MPHMEPLl H KOHTPIPHUMEpLIL.
00OCHOBEIBaThL COGCTBEHHEIE CY)KICHHS H BBIBOJIBL,

BeIOMpare cmoco® pewmeHus ydeOHOM 3amadd  (CpaBHMBATH HECKONBKO BAPHAHTOB
pemieHus, BeIOMpaTe Haubolee NOIXOMAINME € YYETOM CAMOCTOSTENBHO BBIAEICHHBIX
KPHUTEPHEB).

ba3zoBble HccnenoBaTebeKHe JelicTBHM:

HCMO0JIb30BaTh BOMPOCH] KaK MCCNEeI0BATENECKMA HHCTPYMEHT MO3HAaHUA, (OPMYIHPORATE
BONpPOCHL, (DUKCHPYIOLIME IPOTHBOPEUME, NpoONeMy, YCTAaHABIMBATH HCKOMOE M [JaHHOE,
(hOpMHPOBATE FHIOTE3Y, APTYMEHTHPOBATE CBOK) IO3HIIMIO, MHEHHE;

[IDOBOJMTE  CAMOCTOATENBHO CHNaHHPOBAHHBIM  3KCIIEPHMEHT, MCCIENOBaHHE MO
YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro o0BEKTa, fABIEGHH#A, MPOILIECCA, BBIIBICHHIO
3aBHCUMOCTEH MeNc1y 00BEeKTaMH, ABIEHUAMHM, IPOLIECCAMH;

CaMOCTOSTENLHO (POPMYITHPOBATL 00OOLIEHHS M BLIBOJEI IO PE3YALTATAM MPOBEAEHHOrO
HaOMIONEHNA, UCC/IEAOBAHMS. OLEHUBATh JOCTOBEPHOCTh MOMYYEHHBIX PE3YILTATOB, BEIBOAOB U
obobmeHwni;

IPOTHO3HPOBATE BO3MOIKHOE Pa3BHTHE Mpollecca, a TAK)XKe BBLIBUTAThH MPEIIIONONKEHHS O
€T0 Pa3BUTHH B HOBBIX YCJIOBHAX.

Pa6ora ¢ nndopmanneii:

BEABIATL OepUIUTEI HHQOPMALHH, NaHHEIX, HeOOXOAUMEIX OIS 0TBETA Ha BONPOC M A7A
pELIeHHS 3a0a4H;

BeOMpare MHGOPMANMIO M3 HMCTOYHHKOB pA3NUYHBIX THIOB, AHANH3MPOBATD,
CHCTEMAaTH3HPOBaTh M HMHTEPHIPETHPOBAThH HH(GOPMAIIMIO pA3NMUYHBIX BUAOB #  (hopM
MIpEenCcTABICHHU A,



CTPYKTYPHPOBaTh  MHGOPMALHMIO, [PEACTaBAATE €€ B  pasmudHBIX  (opMmax,
WILTHOCTPUPOBATE TpadudecKu;

OlICHMBATL HAAEIKHOCTE MHAOPMALMU MO CAMOCTOATENBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KommyHuKkaTHBHBIE yHHBePCAdbHBIE YiaeOHbIE AeiiCTBHA

OGmenne:

BOCTIPHHUMATE U (OPMYIHPOBaTh CYXIEHHS B COOTBETCTBHEH C YCIOBHAMH H IEISIMH
00IIeHHs, ACHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHMS B YCTHBIX H MHCBMEHHBIX
TeKCcTax, JaBaTh MOACHEHWS II0 XOAY pENIeHHs 3ala4yd, KOMMEHTUPOBATH II0JYYEHHBIN
pE3YNILTAT;

B Xofte oOCy’KICHHA 3a[aBaTh BOIPOCH! IO CYIIECTBY OOCYKIaeMOH TEMEI, IPOOIEMEL,
pelraeMoil 3a[aud, BBICKA3bIBATE MIEH, HAILICNEHHBIE Ha MOWUCK DEIIEHHs, CONOCTABISAThH CBOM
CYXKIAECHHS C CYXIEHHMSMM IPYTHX YYaCTHMKOB IManora, OOHapy)KHMBaTh pasjiiude W CXOICTBO
II03HLMH, B KOPPeKTHOH (opMe HOPMYyIHPOBATE PasHOTIIACUs, CBOM BO3PAKEHMUS;

TIPEeACTaBISITh PEe3yNbTAThl DEINeHUs 3a7aud, IKCIIEPHUMEHTa, MCCAENOBAHMs, NPOEKTa,
CaMOCTOSITEIbHO BHIOMpaTh (OpMAaT BEICTYIUIGHHS ¢ Y4Y&8TOM 3aja4 [PE3CHTAlUH U
ocobeHHOCTEH ayAUTOPHH.

PerynsTHBHBIE YHHBEpCAILHBIE YIeOHbIE [eiicTBHS

Camoopranunzanmus:

COCTABIISATH TUIAH, ATOPUTM pEeIIeHHs 3a[a4d, BRIOMPATH crocob pemenuns ¢ yyéTom
HMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATH
BAPHUaHTHI PEINCHHUH ¢ yu4éToM HOBOH HHMOpMAIUH.

CaMOKOHTPO/Ib, IMOIHOHATNBHBIH HHTEJLIEKT!

BJIaJleTh HAaBBIKAMH [IO3HABATENBHOM pe(IeKCHi Kak 0CO3HaHWs COBEPINAEMBIX JIeUCTBHI
H MBICIUTENBHBIX [POLECCOB, MX pe3yJbTAaTOB, BIAAETh CIOCOOAMM CaMONPOBEPKH,
CAMOKOHTPOIIS IPOIIECCA U Pe3yJIbTATa PelleHus MaTeMATHUECKOH 3a,1a41;

IpeBUAETh TPYOHOCTH, KOTOPBIE MOTYT BO3HHKHYTH MPH PELIEHHH 3a1adyd, BHOCHTH
KOPPEKTHBEI B JEATEILHOCTh HAa OCHOBE HOBBIX 0DCTOSATENLCTB, JAHHBIX, HAMAEHHBIX OIIHOOK,
BEIABJICHHBIX pr,HI-IOCTeﬁ;

OLIEHUBATbL COOTBETCTBHE pe3ynbTaTa Leld M  YCIOBHAM, OOBICHATE IPHUHHEI
JOCTHIKEHHMS WM HENOCTHIKEHHS pe3ylbTaTOB JMAEATENBHOCTH, HAaXOJUTh OMHOKY, 1aBaTh
OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMmecTHAsI AEATENbHOCTD:

MOHUMATE ¥ HMCIOJL30BaTh IIPEUMYINECTBA KOMAHIHOH W HHOMBHIYATbHOH paGOTHI MpH
pemieHuH y49e0HBIX 3aJlay, NPHHAMATH IIeJh COBMECTHON JesITelbHOCTH, IIAHHPOBAaTh
OPTaHM3aAIUI0 COBMECTHOM paboThl, pacupeiensaTs BHALI paboT, JOTOBAPHBATHCH, OOCYIKIATEH
Ipolecc U pe3ynsraT paboTsl, 0000MaTh MHEHUS HECKOIBKHX JIFOAEH;

YYacTBOBAaThL B rpynmoBeX dopmax paboTel (obcyxieHus, oOMeH MHEHHH, «MO3TOBEIE
LITYPMBI» M HHBIE), BBINOJHITE CBOI 4YacTh pabOThl M KOOPIMHUPOBATH CBOM NEHCTBHS C
JpYTHMH 4eHaMH KOMAaH[IbI, OLEHHBAThL Ka4deCcTBO CBOEr0 BKJIaga B OOWMH HPOOYKT IO
KpPHTEpHSM, cPOpMyTHpPOBaHHBIM YYaCTHUKAMHU B3aUMOACHCTRHA,




HNPEAMETHBIE PE3YJIbTATBI

K xonny 10 kaacca obyuaronutics Hay4dUTCs:

CBOﬁOﬂHO ONEPHPOBATE OCHOBHBIMHU TIOHATHAMHM CTEpPEOMETPUH [IPH PELICHUH 3a1a4 U
MMPOBEIEHHH MaTEMaTHYECKHUX paCCY}KI[EHHﬁ;

IPUMEHATE ~ QKCHOMBI CTEPEOMETPHH W  CIIECTBUS U3 HUX [pH peuieHUH
TCOMETPHYECKUX 38144,

KIacCH(UIHPOBATE B3auMHOE PACIIONOKEHHE MPSAMBIX B IPOCTPAHCTBE, MIOCKOCTEH R
IIPOCTPAHCTBE, MIPAMbBIX H IIJIOCKOCTEH B MPOCTPAHCTRE;

CBODOHO OlEepHpPOBATEH HOHITHAMH, CBS3aHHBIMA C YITIAMH B NIPOCTPAHCTBE: MENCILY
[psAMbIMH B [IpoCTpaHcTRe, MEHCy l'lpHMUl‘;I H IIITOCKOCTBIO;

¢B0o6OIHO OnepUpoBaTh [OHATUAMH, CBS3aHHBIMK C MHOTOrPAHHHKAMM:

CBODOIHO pACIO3HABATE OCHOBHBLIE BHABl MHOTOI'PaHHHKOB (MmpH3Ma, [Hupamuia,
NpsIMOYTOJIBHBIH Napamienenunes, ky6);

KJIACCHUIMPOBATE MHOTOTPAHHUKH, BBIOHPAst OCHOBAHHUSL 118 KJlacCH(UKAIHY;
CBODOMIHO OTepmupoBaTh LIOHATASAMM, CBA33HHEIMH C CEYEHHEM MHOTOIDAaHHHKOB
IITOCKOCTEIO;

BBIMOJIHATE NapanienbHoe, HeHTpalbHoe | OPTOTOHANBHOE NMPOEKTUPOBAHKE QUIyYp Ha
TL/IOCKOCTD, BBIOJIHATE H300pakeHus (uryp ua ITOCKOCTH;

CTPOHUTE CEYEHUH MHOTOIpaHHHKOB PasIHYHEIMH METOOaMH, BBIMOIHATE [BbIHOCHb!CJ
[JIOCKHE HYEPTeKH M3 PHCYHKOB NPOCTHIX OOBEMHBLX duryp: BHIN cBepxy, cGoky.
CHHU3Y;

BRMHC/IATE  IUIOIIAAH  [IOBEPXHOCTEH MHOTOTPaHHHMKOB  (IpH3Ma. MHpaMuIa),
FTEOMETPUYECKUX TeJI C IPHMEHEHHEM hopmym;

CBOﬁOHHO OINEpHPOBATH NOHATUAMMU: CHMMETPpHS B apocrpaHcrse, LUEHTP. OCh u
TIJIOCKOCTE CUMMETPHHU. LUEHTD. 0Ch M MIOCKOCTE CHUMMETPHU (UTYpPBI:

CBOOOLHO ONMEPHPOBATH MOHATUAMH, COOTBETCTBYIOLIMMH BEKTOPAM H KOODAHHATAM B
IIPOCTPAHCTEE;

BBITONHATD NCHCTBHUS Hal BEKTOPAMH;

PCIIATe 3a/a4¥ HA MOKA3ATENbCTBO MATEMATHUECKHX OTHOIICHHH M HaxoKIeHue
TCOMETPHYCCKMX ~ BENMYHH, [PUMEHSS U3BECTHEIE METO[bl [PHd  pelleHUH
MaTeMaTHYECKUX 3a1ay MOBLIIEHHOTO U BBICOKOTO YPOBHA CIIOKHOCTH;

NPUMEHSTh NPOCTEHILKE [IPOrpaMMHbIE CPEACTBA U 3IEKTPOHHO-KOMMYHHKALMOHH bie
CHCTCMBI TIPU PELIEHHH CTEPEOMETPHYECKHX 3ajau;

H3BJICKATE, npeoOpa3soBsBaTh M HHTCPIPETHpOBaTE  HHGOPMAIHIO o
IPOCTPAHCTBEHHBIX TEOMETPHUYECKHX durypax, [IPEACTABIICHHYIO Ha Yepre}xax u
PHCYHKaXx;

IIPpUMEHSATH [TONY4YEHHBIE 3HaHHA HA MPaKTHUKeE. CPaBHHBATL M aHaTH3HPOBRATE
PCAILHBIC CHTYALHMH, IPHMEHSTb H3YHCHHbIE [OHSTHS B MpoLecce NOMCKa pelIeHus
MaTeMaTH4eCKH CHOPMYNHpPOBAHHOM npodiiemel, MOJIC/IMPOBATL pealibHble CHTYaluH
Ha s3bIKE TEOMETPHH, HCCAEN0BAThH [IOCTPOCHHBIC MOMAEIH C KCMONB30BAHHEM
TCOMETPHYECKUX IIOHSTHH U TeopeM, annapata anarebpel. pemwarth MpakTHYEeCKHe
3anat, CBA3aHHBIC ¢ HAXOKICHHEM F€OMEeTPHTCCKIIX ReNMULRL;

MMETb TIPEICTaBIEHHS 00 OCHOBHBLIX STarax Pa3sBUTHA TCOMETPHMH KaK COCTABHOM
9acTH hyHnamenrta Pa3sBHUTHS TEXHOIOTHIT,
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YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JUIS YUYEHUKA
* Maremaruka. l'eomerpust, 10 knace/ Mepamsx AT, Homuposexuit JI.A., Tlonsikos B.M.: noa
penakuuet Ionomsexoro B.E., O6uecTso ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO M3natenbckuii

uesTp «BEHTAHA-TPA®»; AxuuorepHoe obmectso «A3nareserso «IIpocBemenue»

METOAUYECKHUE MATEPHAJIBI J151 YUYUTEJIS

A.l'. Mepaisx, JT.A.Homuposckuii, B.B. [Tosakos "Teomerpus 10 knace. Yray6neHusri
YPOBEHb. METOIMIECKHE PEKOMEHIAlMY K yueOHUKY"

E.B.Byuxo, A.I'. Mepssix u ap. ['eomerpas 10. Yrnybnenseiit yposens. Metonuyeckoe
nocobue

A.I'Mepamsik, B.B. Tlononckmii, E.M., Paburosuy."Teomerpust 10. YrinyGnennsiii yposens.

CamocTosTebHbIE H KOHTPONLHbIE paGoTh!"

IIA®POBBIE OBPA30OBATEJILHBIE PECYPCEI M PECYPCBI CETH MHTEPHET

https://urok.lc.ru/, — https:/fipi.ru/, https://resh.edu.ru/, https://uchi.ru/,







