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IOSACHUTEJIBHAS 3ATIMCKA

I'eomeTpust siBisieTcs ONHMM W3 0a3oBBIX KypcOB Ha ypPOBHE cpexHero o6mero
00pa3oBaHus, TaK KaK 00ECIIeUHBACT BOSMOKHOCTh H3ydeHHS! TUCIUTLIAH €CTECTBEHHO-HAYUHOU
HalpaBICHHOCTH W IPEIMETOB I'yMaHHTapHOTO HHKIA. ITOCKOIBKY JOrMdeckoe MEBIILICHHE,
dopmupyemMoe mpH M3ydeHHMH OOyYAOIMMMHCS IIOHATHMHBIX OCHOB T€OMETPUH, TIpH
AOKa3aTeIbCTBE TEOPEM H IIOCTPOCHHM IEMOYKU JIOTUYECKMX YTBEPXKICHHUM IIPH pelleHHH
ICOMCTPUUCCKUX 3a/a4, YMEHHE BBIIBHIaTh W ONPOBEPraTh THIIOTE3Bl HEMOCPECTBEHHO
HCIOJB3YIOTCS MPH PCHICHHH 33124 €CTECTBEHHO-HAYYHOIO IMKIIA, B YaCTHOCTH (DH3HYECKHX
3a1a4.

Ienb ocBoeHMs MporpaMMEl yue6HOro kypca «[eoMeTpHsa» Ha YriayGIEHHOM YPOBHE —
PasBUTHE HHIWBUIYANBHBIX CIOCOOHOCTEH OOyYarOmMXCS IPH W3YYeHHH TeOMETPHH, Kak
COCTaBILIIOINEH IpeaMeTHOM obmactn «MaTemaTnka ¥ WH(OpMaTHKa» dUepe3 obecIedeHue
BO3MOXKHOCTH NPHOOPETEHHS. M WCHOJIB30BAaHHSA Ooliee TIIyGOKHX IeOMETPHYECKHX 3HAHHH M
NEHCTBHH, CICNUGUIHBIX T€OMETPHH, M HEOOXOMMMBIX s YCIENTHOTO MPO(eCCHOHAILHOTO
00pa3oBaHus, CBA3AHHOTO C HCIIOIB30BAHNEM MATEMATHKH.

lIpropuTeTHEIMHA 3a11a9aMi Kypca TEOMETPHH Ha yIilyGIEHHOM YpOBHE, PacIIupPIOIAMEI
U YCHIIMBAIOLIMMH Kypc 6a30BOTO YPOBHS, SBISIOTCS:

PacIMpeHHe MpPENCTaBIC€HHSA O TCOMETPHH KaK YacTH MHpPOBOM KYJIbTyphl H
(hopMHpOBaHHE OCO3HAHMUS B3aUMOCBSI3H TEOMETPHH C OKPYKAIOIIHAM MHPOM;

(opMupoBanme mNpeNCTaBIECHAS O IIPOCTPAHCTBEHHBIX (HIYpaX Kak O BaKHEHIIHX
MaTeMaTHICCKAX MOJEIAX, IIO3BOJIIOIMX OIMCBIBATL K HM3Y4aTh pasHBIE  SBICHUS
OKPYKafOIIEro MHpa, 3HAHHE MOHATHHHOTO ammapara 1o pasjeny «CtepeoMerpHsy» yd4eGHOTO
Kypca FeOMETpHH;

(opMupoBanue yMeHHS BIaIETh OCHOBHEIMH MOHSTHSIMH O IIPOCTPAHCTBEHHBIX ¢burypax
W MX OCHOBHBIMM CBOMCTBAMH, 3HAHHWE TEOpPeM, POPMYyT H YMEHHE HX IPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMBI H HAXOTUTh HECTAHIAAPTHEIE CIIOCOOBI PEIIEHHS 3a1a4;

(GopMHpOBaHHE yYMEHHS DacllO3HABAT HA YeEPTEkKAX, MONCISIX H B pealpHOM MHpe
MHOTOTPaHHUKY U TeJia BPAICHHUSI, KOHCTPYHPOBATh T€OMETPHIECKHIE MOJIEIH;

dopmMupoBaHHue IIOHUMAaHU  BO3MOXHOCTH aKCHOMAaTHYECKOI0 IIOCTPOEHUSA
MaTeMaTHIeCKHX TEOpHH, (HOpMHpOBaHHWC MOHMMAHWA POJIM AKCHOMATHKH Ipu IIPOBECACHUU
pacCyXIcHHUH;

opMupOBaHME YMEHHs BIAJETh METONAMH NOKA3aTelbCTB M AITOPHTMOB PEIIeHHS,
YMCHHS HX [PHMEHATH, IPOBOIAUTEH JOKAa3aTeNbHBIE DACCYXKICHHS B XONe pEINeHHS
CTEPEOMETPHIECKUX 3a7ad M 3aJa4 C IPaKTHYECKHM COJIep)KaHueM, (OpMHUPOBAHHUE
IPEACTABICHHA O HEOOXONUMOCTH [I0Ka3aTeNbCTB MPH OOOCHOBAHMH MAaTeMaTHUECKHX
YTBEPXKICHUM U PO aKCHOMATHKH B IIPOBEJICHUH JETYKTHBHBIX PACCYKIECHHUI;

Pa3sBUTHE M COBEPIICHCTBOBAaHWE HHTEIIEKTYalIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH
00ydJaromumxcs, MMO3HABATENIBHOM AaKTHBHOCTH, HCCIIE[OBATENbCKAX YMEHMH, KPHTHIHOCTH
MBIIUIEHAS, HHTEPECA K U3yUEHUIO T€OMETPHH;

dopmupoBaHue (YHKITHOHAILHOM IPaMOTHOCTH, DPENEBAHTHON TI'€OMETPHH: YMEHHS
pacrmosHaBaTh IpPOSABICHHUS TEOMETPHYCCKHX IIOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
PEaNbHBIX )KU3HEHHBIX CUTYalUsSX M MPH M3Y4YECHUH JPYTHX y4eOHBIX IIPEIMETOB, IPOSBICHHI
3aBUCHMOCTEH W 3aKOHOMEPHOCTEH, MOJEIMPOBAHUS DEATbHBIX CHTyallWi, HCCIeIOBAHHUS
IIOCTPOCHHBIX MOJEIIEH, HHTEPIIPETALINY ITOyI€HHbBIX PEe3yIbTaTOB.



OCHOBHEIMH  COZIEp)KATETLHBIMY  JIAHASMH ygebHoro xypca «[eomerpms» B 10-11
Knaccax sBILHOTCA: «IIpsMBIE W ITOCKOCTH B mpoOCTpaHCTBe, «Mmuororpannukny, «Temna
BpaleHHsA», « BeKTOpBI M KOOpaUHATEI B TIpOCTpaHCTEEY, «JIBIJKEHHS B IPOCTPAHCTBREY.

Cdopmymuposanroe Bo ®I'OC COO TpeOOBaHHE «YMETh OINEPHPOBATH IIOHATHSIMEY,
PEIICBAaHTHBIMY F€OMETPHH Ha YTiIyOnéHHOM ypoBHE 06yuenus B 10—11 KJIaccax, OTHOCHTCS KO
BCEM  CONCPKATENBHBIM JIMHUAM Y4eOHOro Kypca, a (DOpPMHPOBAHME JIOTMYECKHX YMEHHiA
PaclpeNeeTcs He TOJNBKO IO COJAEPKATENHHBIM JIMHHSAM, HO M TI0 TOmaM 0bydeHwHsl.
Cozepxanme  06pasoBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM  pe3ynbTaTaM OCBOEHHS
®DenepaibHOl pabodeil MPOrpaMMEL, PaCIpesenEHHbIM TI0 TONaM 00y9eHHs, CTPYKTYpHpPOBAHO
TaKuM 00pa3oM, 4TOGBI KO BCEM OCHOBHBIM, NPHHIMIHATHHEIM BompocaM o0ydJaromuecs
o0pamaniuck HEOAHOKPaTHO. DTO MO3BONSET OpraHM30BaTh OBJIAJEHHE TI'eOMETPHUYECCKAMHU
TIOHATHAMM M HABBIKAMH IIOCIENOBATENBHO M IIOCTYNATENHHO, C COBIIOACHHEM [IPUHIINTIA
IDECMCTBCHHOCTH, a HOBBIC 3HAHWS BKIIOYaTh B OOLIYIO CHCTEMy T€OMETPHYECKHUX
IPEICTABICHAN O0YYArOIIUXCS, PACIIMPSA B YITyoIsis ed, 00pasys IPOYHEIE MHOXECTBEHHEBIE
CBSI3M.

llepexoa k U3y4EHHIO TEOMETPHH HA YTTYOIEHHOM YPOBHE ITO3BOJISET:

CO3MaTh yCIOBHA I IuddepeHnuanum oOydeHHs, MTOCTPOCHHS HHIMBHAYaTbHBIX
00pa3soBaTeNbHBIX —IPOTpaMM, OGECTEYnTs  YriIyONEHHOE HU3yYCHHE TEOMETPHHM Kak
COCTaBIITOIIed yueOHOro mpeaMera «MaTteMaTHKay;

IOITOTOBUTE O0yYaromuxcs K IPOAOIDKEHHIO M3yYeHHS MATEMATHKH C y4€ToM BEIGOpa
Oyzmyme#t mpodeccuu, obecrednBas NPeeMCTBEHHOCTD MEXIy oOmuM U mpo)eCCHOHAIHHBIM
obpa3oBaHHEM.

Ha usyuenne yue6HOro kypca «I'eomerpus» Ha yriyOnéHHOM ypoBHe oTBoxutcs 204
gaca: B 10 kmacce — 102 gaca (3 gaca B Henemo), B 11 knacce — 102 gaca (3 gaca B Hememo).



COJEPXKAHUE OBYYEHHUA

10 KJIACC

ITpsiMbIe U MJIOCKOCTH B POCTPAHCTBE

OcHOBHbIE MOHATHS cTepeoMeTpur. Touka, mpsMas, IIOCKOCTB, IIPOCTpaHCcTBO. [ToHgaTHE
00 aKCHOMAaTHYECKOM MOCTPOECHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH H CIIEICTBUS U3 HUX.

BsanmHOe pacronokeHHe IpsAMEIX B IPOCTPAHCTBE: [IEPECEKAOIHECS, ITapaJlIe/IbHBIE U
CKpCIMBAOIIHECS NpsAMEIe. [IpH3HaKy CKpeIUBArOIUXCs IPSAMEIX. IlapaliiensHocTh NpAMBIX H
IUIOCKOCTEH B IIPOCTPAHCTBE: NapajlleNbHEIE IPSIMBIE B IPOCTPAHCTBE, MapaieIbHOCTE TPEX
UpAMBIX, ~TIAPANICIBHOCTE MPAMOH M IUIOCKOCTH. IlapammensHoe ®  IHeHTpalIbHOE
IPOEKTHPOBaHHUe, u300paxenne ¢uryp. OCHOBHEIE CBOHCTBA [IapaJIeIbHOTO IIPOEKTUPOBAHHUS.
N3zobpaxenne Guryp B mapamiensHol IpoeKnun. YIisl ¢ COHAIlpaBJICHHBIMHA CTOPOHAMH, YTOJI
MEXIy IpSAMBIMH B HPOCTpaHCTBE. IlapaiiensHOCTh MIIOCKOCTEH: NapalleNbHBIe ILIOCKOCTH,
CBOMCTBa [apaJlIeNbHbIX MII0CKOCcTed. [IpocTeiimze mpocTpaHCTBEHHEIE (GUTYpEI Ha IIOCKOCTH:
TETpa’ip, NapajuIeICHHUIIEN, IOCTPOCHUE CEUCHHH.

[lepnenMKYIIIPHOCTS NPAMOM ¥ IJIOCKOCTH: NEPHCHAUKYIAPHEIE IpsSMBIE B
IIPOCTPaHCTBE, TpPAMBIC MApAICIbHBIE M NEPHCHIUKYIAPHBIE K IUIOCKOCTH, IpPH3HAK
ICPICHINKYIAPHOCTH IPSAMOH M IUIOCKOCTH, TeopeMa O IIpaMOit MePIEHAUKYIIPHON
mI0cKoCcTH. OpTOrOHAIBHOE HTPOEKTHPOBAHKE. IleprieHTUKyIIp ¥ HAKJIOHHBIE: PACCTOSHHE OT
TOYKH 1O IIOCKOCTH, PACCTOSHHE OT HMPSAMOM 10 IUIOCKOCTH, IIPOEKIHs (GUrypsl HA IIOCKOCTE.
llepren UKy IApHOCTD IUIOCKOCTEN: IPU3HAK INEPIEHAUKYIIPHOCTH ABYX IjlockocTell. Teopema
0 TPEX MEPIEHIUKYISIpax.

YTIIBI B IIPOCTPAHCTBE: YIOJI MEXIY IIPAMOM U IITOCKOCTHIO, JBYTDaHHBINA yTOJI, THHEHHBIN
yTol JBYTpaHHOTO yria. Tp€XrpaHHBII W MHOTOrpaHHEIE yribl. CBOMCTBA ILIOCKHX YTIIOB
MHOTOrpaHHOro yria. CBOWCTBa INIOCKHX M ABYTPAHHBIX YIJIOB TPEXTPAHHOIO yria. Teopemsr
KOCHHYCOB H CHHYCOB JJIsI TPEXTPAHHOTO Y.

MHororpaHHHKH

Bunpl MHOTOrpaHHHKOB, pa3BEPTKA MHOTOTPAHHHKA. Ilpusma: n-yroneHas mpusma,
IpsMas ¥ HAKIOHHAs NPHU3MEL, OOKOBas W IIONHAS IIOBEPXHOCTh Mpu3MbL Ilapamienemumen,
NpAMOYTOJNBHEIH IapaIeCIuIlc; H ©€ro cBo¥cTBa. Kpardaiimme OyTA Ha IOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. ITpocTparcTBeHHas Teopema IImdaropa. IMupamuna: n-
yrombHad MHpaMu/Ia, IPaBUIbHAL B yced€HHaI mupaMubl. CBocTBa p&bep U GOKOBEIX TpaHeii
IPaBUIBHON NHpaMuisl. IIpaBHIbHEIE MHOTOIPaHHHKU: NpPABHILHAS IPH3Ma M MIpaBUJIbHAS
IHpaMH/ia, IpaBUIIbHAS TPEYrONbHAA IUPaMU/a U IPaBUIIBHEIA TeTpaszap, ky6. IIpencrasnenue
0 MPaBUJIbHBIX MHOTOIPAHHUKAX: OKTas/p, JOAEKAdIP U HKOCAIp.

BeriucieHne 51EMEHTOB MHOTOIPAHHEKOB: PEOPA, MHATOHANH, YIIbL Iliomans 60koRok
IIOBEPXHOCTH H MHOJHOH IOBEPXHOCTH MNPSMOM IIPH3MBI, ILIOINANb OCHOBAHHi, TeopeMa o
0OKOBOM IIOBEPXHOCTH NpPSMOW NpH3MBL IlMomans GOKOBOIM ITOBEPXHOCTH M IIOBEPXHOCTH
NPaBHUIBHOM TUPAMHUJIBL, TEOPEMA O IIOMIANY YCEUEHHON MUPAMHUIBL.

CummeTprs B HPOCTpaHCTBE. DJNEMEHTHl CHMMETPHH PABHIBHBIX MHOTOI'PaHHUKOB.
CuMMeTpHs B TpaBHIBHOM MHOTOTPAHHHKE: CHMMETPHS napaiielenuena, CAMMETPHUS
NPaBUIIbHBIX IPU3M, CAMMETPHS [IPABUIHHON MAPaMHU/IEL.

BexTope! H KOOPAUHATHI B IPOCTPaHCTBE

lloHsTHA: BEKTOp B IPOCTPaHCTBE, HYICBOH BEKTOD, LTMHA HEHYIIEBOTO BEKTOpPA, BEKTOPEI
KOJUIMHCApPHBIC, COHANPABICHHBIC W IIPOTHBOIIOIOXHO HAIPAaBICHHBIE BEKTOPHL. PaBEHCTBO



BEKTOPOB. JIeWCTBHSA C BEKTOpAMH: CIOXKCHHME M BBIYMTAHHE BEKTOPOB, CyMMa HECKOIBKHX
BEKTOPOB, YMHOXKEHHe BekTopa Ha wmcno. CpolicTBa cioxeHHs BekTopo. CBoiicTBa
YMHOXEHHS BekTopa Ha gucio. IloHiATHEe KOMIIaHApHBIE BEKTOPEI. 1IpH3HAK KOMILTAaHAPHOCTH
Tpéx BekTOpoB. llpaBmWio mapamienenunena. lTeopemMa O paslIOXEHHH BEKTOpa 10 TPEM
HEeKOMILIAHAPHBEIM ~ BekTopaMm. [IpsMoyrompHas cHcCTeMa KOODAHMHAT B  IIPOCTPAHCTBE.
Koopmunarel Bektopa. CBsS3b MEXIy KOOpPIMHATAMH BEKTOpA M KOODIMHATAMH TOYEK. YTOJ
MexIy BekTopamu. CKaIIpHOE IPOU3BEICHHE BEKTOPOB.



IIJIAHUPYEMBIE PE3VJIIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«'EOMETPH» (YIVIYBJIEHHBII YPOBEHb) HA YPOBHE CPEJHET'O
OBIIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHI

1) rpaxkgaHcKoe BOCIIHTAHME:

chOpPMUPOBaHHOCTh  TPAXKJAHCKOH IIO3MIMH  OOYdYaIOIErocss Kak aKTHBHOLO W
OTBETCTBEHHOTO WICHA POCCHMCKOrO OOINECTBa, MPEACTABIEHHE O MaTEeMATHYECKHX OCHOBAX
(YHKIMOHUPOBAHHS PA3TMYHBIX CTPYKTYp, SBIEHHH, MpONeNyp TIPaXIAHCKOro OOIIECTBA
(BBIOOPEI, ONPOCHL M JIPYroe), yMEHHE B3aMMOIEHCTBOBATH C COMMATLHBIME HHCTUTYTaMH B
COOTBETCTBHH € X (QYHKIMSIMHU ¥ Ha3HAYECHHEM;

2) NaTpHOTHYECKOE BOCIHTAHME:

c(pOpMHUPOBAHHOCTE POCCHICKON TPaXKIAHCKOH MAEHTHIHOCTH, YBAXKEHHS K IIPOIIIOMY H
HACTOAIIEMY POCCHMCKOM MAaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K NOCTHIKEHHAM POCCHHMCKHX
MaTeMaTHKOB M POCCHICKOH MaTeMaTW9eCcKOH IMKOJIBI, MCIIONB30BAHHE STHX JIOCTHIKEHHU B
JIPYTHX HAayKaX, TEXHOJIOTUIX, chepax SKOHOMHKH,

3) TyXOBHO-HPaBCTBEHHOE BOCIIHTAHHE:

OCO3HaHHE  NYXOBHBIX  IIEHHOCTEH  pOCCHHCKOro  Hapona, CcOpPMHPOBAHHOCT
HPaBCTBEHHOTO CO3HAHMS, STHYECKOIO IMOBEICHHS, CBA3aHHOTO C IPAKTHYECKHM IIPUMEHEHHEM
JOCTHKEHHH HAYKH M NEATCIBHOCTHIO Y4EHOTO, OCO3HAHHE JMYHOTO BKIAAa B IOCTPOCHUE
yCcTOMYuBOTO OymMyImIero;

4) scTeTHYecKOe BOCIIUTAHHE:

SCTETHYECKOE  OTHONIEHWE K  MHDY, BKIIOYas  OCTETHKY  MAaTeMaTHIECKHX
33KOHOMEPHOCTEH, OOBEKTOB, 3aja4, peIleHHH, pPacCy)KICHWH, BOCHPHMMYMBOCTD K
MaTeMaTHYECKHUM acIIeKTaM Pa3IMYHBIX BHIOB HCKYCCTBA,

5) usnueckoe BocnuTaHuUeE:

c)opMUPOBAHHOCT YMEHHUS IIPHMEHATH MaTeMaTHUECKUE 3HAHUS B HHTEPECax 30POBOTO
u GesomacHoro obpasa KH3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3I0POBBIO (3mopoBoe
IUTAHKE, COATAHCHPOBAHHBINA PEXUM 3aHATHH M OTIBIXA, PEryJIpHAs QU3NYecKas aKTHBHOCTE),
¢dusHICCKOE COBEPIICHCTBOBAHKC IIPH 3aHATHAX CIIOPTHBHO-03/I0POBHUTEIIBHON JEATEIBHOCTHIO;

6) TpynoBoe BocnuTaHHE:

TOTOBHOCTE K TPYAY, OCO3HAHHE LEHHOCTH TPYHOMIOOHS, HHTEpeC K PasmIHbIM chepam
IPO(ECCHOHANBHOR NEATENHHOCTH, CBA3AHHBIM C MATEMATHKON M €& MPHIOXKEHHSIME, YMEHHUE
COBEpIIaTh OCO3HAHHBIA BHIOOp Oymymell mpodecchn W peanu3OBEIBATH COOCTBEHHEIE
’KM3HEHHBIC IUIAHBI, TOTOBHOCTH M CIIOCOOHOCTh K MaTE€MaTHYeCKOMYy O0Opa3sOBAHMIO H
caM000pa3OBaHMUIO Ha IPOTSDKEHUH BCEH JKM3HH, TOTOBHOCTh K aKTHBHOMY YACTHIO B PEITEHHH
IPaKTHYECKUX 3a1a49 MaTEMaTUIECKOH HAIPaBICHHOCTH;

7) 3K010THYEeCKOE BOCIIUTAHUE:

Cc(hOPMHPOBAaHHOCTh SKOJOTHYECKOW KyJIbTYpH, INOHHMMAHHE BIMIHHS COIHAIBHO-
SKOHOMHYECKUX IIPOLIECCOB HA COCTOSHHE IPUPONHONM H COIMANBHOM Cpelsl, OCO3HAHHE
rI00ANBHOTO  XapakTepa  9KOJNOIMYECKHX  [poOJieM, OpUEHTAalds Ha  [PUMCHEHHE
MaTeMaTH9IeCKUX 3HAHUW JUIA PEIIeHHs 3a1a4 B 0OJAaCTH OKPYIXKAIOIIeH Cpelbl, IIAHUPOBAHHE
IIOCTYIKOB U OIIEHKH WX BO3MOXHBIX IOCIIEICTBUH U OKPYIKAIOIIEH CPEIE;

8) neHHOCTH HAYYHOTO MO3HAHMA:



C)OPMHPOBAHHOCTS ~ MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YDOBHIO
Pa3sBUTHs HAYKH ¥ OOINECTBEHHON NPAaKTHKW, OHMMAHHME MATeMaTHYECKOH HAYKH Kak cepbl
YE€II0BEICCKOH JIEATEIBHOCTH, STANOB €€ PasBUTHS M 3HAYMMOCTH IS PA3BUTHS [UBUIIM3AIWH,
OBJIaJICHNUC SI3bIKOM MATCMaTHKH M MaTeMaTHIeCKOR KyIbTypoi KaK CPEeACTBOM MO3HAHKS MHpa,
FOTOBHOCTB OCYIIECTBILTH IPOEKTHYIO U MCCIENOBATENBCKYIO AEITENEHOCTh HHIHBHAYAIBHO H
B TpyIIIe.

METAIIPEJMETHBIE PE3YJIHLTATBHI

IlosnaBaTe/bHbIE YHHBEPCAJIbHbIE yae0HbIE AeHCTBUS

basoBble Jiormueckne aeiicTBua:

BBIABILATE M XapaKTEPHU30BaTh CYINECTBEHHBIE IPU3HAKM MAaTeMATHYECKHX OOBEKTOB,
IOHATHH, OTHOIICHWH MEXIy IIOHATHAME, (GOPMYIHPOBaTh ONpeNeleHHs I[OHATHIA,
YCTaHaBIINBATh CYIICCTBCHHBIM IIPU3HAK KIACCH()HKAITHHM, OCHOBAHHS UII O0OOMEHHS W
CpaBHEHHS, KPUTEPHH IIPOBOJUMOTO aHAJIM3A,

BOCIIPHHUMATH, (OPMyTHMpPOBAaTh H IpPeoOpasOBEIBATH CYXIEHHS: YTBEPAMUTCILHBIE M
OTpUIATeIbHbIC, IMHUYHEIE, YACTHBIE U OOIIHE, YCIOBHEIE,

BBIABILATE MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3K M IIPOTHBOpeYds B (pakTax,
JaHHBIX, HAOMIONEHMAX M YTBEPXKACHUSX, NpeNiaratb KpPMTEPHH U  BBISBICHHS
3aKOHOMEPHOCTEH U IPOTUBOPEYHH;

J€NaTe BBIBOJBI C HCIIONB30BAHWEM 3AKOHOB JIOTHKH, NENYKTUBHBIX H HHIYyKTHBHEIX
YMO3aKIIFOYEHUH, YMO3aKIIOUEHHUH 10 aHAJIOTHH;

[POBOIUTE CAMOCTOATENIPHO OKa3aTeNbCTBA MATEMATHYECKUX YTBEPXKICHHUHM (IpSIMEIE U
OT TIPOTHBHOIO), BBICTPAWBATh ApPTyMEHTAIMIO, NPUBOAWUTH NPHMEPHI M KOHTPIPHMEDHL,
000CHOBBIBATE COOCTBEHHBIE CYX/IEHUS U BEIBOIIBL,

BEIOMpATh CIOCOO pemmenHs ydeOHOM 3agaud (CpPABHHBATh HECKONHEKO BAPHAHTOB
pellieHus, BHIOMpaTe Hamboliee WOIXOMSIIMNA C YYETOM CAMOCTOSTENHHO BBIIEIEHHBIX
KPHUTEPHUEB).

basoBble nccienoBaTesbCKHe AeHCTBHSA:

HCIIOIb30BATh BOIPOCHI KAK UCCIIEOBATELCKMI HHCTPYMEHT IIO3HAHUS, HOPMYIHpPOBATH
BOIPOCEL, (UKCHPYIOMHKE IPOTHBOPEYHE, MPOGIIEMy, yCTaHABIMBATH HCKOMOE M JAHHOE,
(GopMHpOBaTH THIIOTE3Y, APTYMEHTHPOBATE CBOIO MTO3UIIHI0, MHEHHE;

IPOBOJUTH CaMOCTOSTENHHO CIUIAHMPOBAHHBIM  OKCIEPHMEHT, MCCIENOBAaHUE II0
YCTaHOBJIEHAIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBIEHHS, IIPOIECCa, BEIIBICHHIO
3aBHCHMOCTEH MEXy 0OBEKTaMH, SIBICHUSIMH, IPOIIECCAMH;

CaMOCTOATENIBHO (OPMYIHPOBATh 0000IMEHNS U BRIBOIBI [0 PE3YJILTATAM IIPOBEAEHHOTO
HaOIFOICHKS, UCCIIE0BAaHM, OIICHUBATh JOCTOBEPHOCTD MOIYYEHHBIX PE3yIbTATOB, BEIBOIOB K
0000IIeHHI;

IIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IIPOIECCA, & TAKXKE BBIIBUTATH MPEAIOI0KEHHSI O
€T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PaboTa ¢ nadopmanmeii:

BBISABIATH Ne(QUIUTE HHQOPMAIUH, JaHHBIX, HEOOXOIUMBIX IS OTBETA HA BOIPOC M I
pelIeHH 3a1a4H;

BBIOMpaTh HMHQOPMANMIO U3 HCTOYHHKOB Das3iMYHBIX THIIOB, aHAIM3HPOBATH,
CACTEMAaTH3UPOBaTh M HMHTEPIPETHPOBAaTh MH(OOPMALUIO pA3NUYHBIX BHIOB H  (GOpM
[IPENICTABIICHUS;



CIPYKTypHpOBaTb  HHQOpPMalnuio, IIPEACTaBIiITh €€ B  pasUuHBX  (hopMax,
WILTIOCTPUPOBATH rpadudeck;

OIIEHMBATh HAAEXHOCTE HHQOPMAIMH II0 CaMOCTOSTENBHO CHOPMYIMPOBAHHEIM
KPHTEPHSIM.

KoMMyHHKAaTHBHBIE YHHBEpPCAIbHBIE YUeOHbIE el cTBHA

Oo6menue:

BOCIIPHHUMATh U (OPMYyIHPOBATH CY)XICHHS B COOTBETCTBHM C YCIOBHAMH M IETSAMH
OOIlEeHHus, SCHO, TOYHO, TPAMOTHO BBIPaXKaTb CBOIO TOYKY 3PEHHS B YCTHHIX M IHMCHMEHHBIX
TEKCTaX, JaBaTh IIOACHEHMSA II0 XOAy DEHIEHHWs 3aladd, KOMMEHTHPOBATH IIOMyYEHHBIHA
pe3yJbTaT;

B Xozle 00CYXIEHHs 3a[aBaTh BOIPOCHI IO CYINECTBY OOCYKIAEMOM TEMBI, MPOOIEMEL,
pemaeMoil 3amauy, BBICKAa3bIBATh HIEH, HAIEICHHBIC HA MOMCK PEIICHMS, COIOCTABIATH CBOH
CYXIEHH C CYXIEHHAMH IPYTWX YJaCTHHKOB JUaiiora, 0OHapy»KHBATh Pa3IHYHE M CXOJICTBO
HO3UIUH, B KOPPEKTHOH hopMe GopMyITHpOBaTh pa3HOTIIACHS, CBOH BO3PAKEHH;

IpENCTaBIATh PE3yJIbTaThl PEINeHUs 3aladd, SKCIEPHMEHTa, WCCICHOBAHHUS, IPOEKTa,
CaMOCTOSTENbHO BEIOMpaTh (opMaT BBEICTYIUIGHHS C Yy4ETOM 3a7ad IpPE3CHTAlHH |
0COOCHHOCTEH ayTHTOPHH.

PeryasTuBHbIC yHHBepCAJIbHbIE yae0HbIE AeHCTBHI

Camoopranuszanms:

COCTaBJIAThH IIIAH, AJTOPHUTM pEINeHHs 3aJaud, BEIOMpATh CIOCO0 pelIeHHs ¢ y4&ToM
HMEIOMUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh H KOPPEKTHPOBATH
BapUaHTHI peeHUH ¢ y9ETOM HOBOH MH(DOpMAIHH.

CaMOKOHTPO.JIb, SMOIHOHAIBHBIH HHTEJLIEKT:

BIIaJIeTh HAaBBIKAMU II03HABATENHHON pe(IIeKCHH KaK OCO3HAHMS COBREPINAEMBIX AeHCTBHA
U MBICIUTENBHBIX IIPOIECCOB, HMX PpE3YylbTaToB, BIAAeTh CIOCO0aMH CaMOIPOBEPKH,
CaMOKOHTPOIIS IIpoIiecca U pe3ysibTaTa PeIeHNs MaTEMaTHIeCKOH 3a]1a4uu;

IpeBUIETh TPYJHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IIPH pEIEHHH 3aadd, BHOCHTH
KOPPEKTHUBEL B JIETEIFHOCTh HA OCHOBE HOBBIX 00CTOSTENBCTB, JAHHBIX, HAM/IEHHBIX OIIHOOK,
BBIABJICHHBIX TPYAHOCTEH;

OLCHHBaTh COOTBETCTBHE pe3yibTara IETd ¥ YCIOBHSAM, OOBICHATH IPHIMHEI
JNOCTHIKCHHS WJIM HEIOCTMDKEHHUS Ppe3yJIbTAaTOB ESATEIBHOCTH, HAXOAWTh OIMHUOKY, TaBaTh
OLIEHKY IMPHOOPETEHHOMY OTIBITY.

CoBMecTHas IeATEJILHOCTh:

[IOHAMAaTh M MCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHON W WHAMBHIYAIBHOW pabOTHI IpH
pemmeHun ydeOHBIX 3a7ad, NPUHAMATh IEJIb COBMECTHOW JEATEIHPHOCTH, ILIAHWPOBATH
OpTraHM3alldi0 COBMECTHOU paboThI, pacmlpeneniTs BHABI paboT, JOroBapHBAThCS, 00CYXIaTh
IpoLIecC U pe3yIbTaT paboThl, 0000IMaTh MHEHUI HECKOJIBKUX JIFOIEH;

yYacTBOBaTh B TPYMIOBEIX (Gopmax paboTel (0OCyxmeHUs, OOMEH MHEHHH, «MO3TOBBIE
IITYPMEI» M WHBIE), BBIIOJHSATH CBOIO YacTh pabOThl M KOOPAWHUPOBATH CBOM [EHCTBHA C
IPYTHMH WICHaMW KOMAaHBI, OIICHMBATh KAadecTBO CBOETr0 BKJIama B OOIIUI MpOAYKT IO
KPHTEPHSIM, CHOPMYTHPOBAHHBIM YIaCTHUKAMH B3aHMOICHCTBHS.



NPEAMETHBIE PE3YJIbTATBI

K xonmy 10 kiracca oGydaromuiicss HayduTCs:

cBOOOZIHO OIIEPHPOBATh OCHOBHBIMH IOHATUSMU CTEPEOMETPHUHU IPH PEIICHNH 3a/a4 U
MIPOBEICHUH MaTEMATHIECKHX PACCYKICHU;

IpPUMEHATh AKCHOMBI CTEPEOMETPHM M CIEACTBUS U3 HHUX [pHA pEIICHHAH
reOMETPHUECKUX 3a1ad;

KiaccHUITUPOBATh B3aUMHOE PACIONIOXKEHHE MIPSAMBIX B IIPOCTPAHCTBE, IIOCKOCTEH B
MIPOCTPAHCTBE, MPSAMBIX U IUIOCKOCTEH B IIPOCTPAHCTRE;

CBOOOHO ONEpUPOBATh MOHSATHIMH, CBA3aHHBIMH C YTJIaMH B IIPOCTPAHCTBE: MEXIY
IPSMBIMH B TIPOCTPAHCTBE, MEXTY TIPSIMOM U TIOCKOCTHIO;

CBOOOIHO OTIEPHPOBATH IIOHITHSIMH, CBI3aHHBIMU C MHOTOTPaHHHUKAMU;

CBOOOMHO pacmo3HaBaTh OCHOBHEIE BUIBI MHOTOTPAaHHHWKOB (IpW3Ma, NHpaMHIa,
IPAMOYTOJIBHBINA Hapalienenumnesn, Kyo);

KiIacCHpHUIEPOBATh MHOTOTPAaHHUKY, BEIONpas OCHOBAaHU [T KIacCH(UKaIUY;
CBOOOJHO OIIEPHPOBATh MMOHATHUSIMH, CBS3aHHBIMH C CEUYEHHMEM MHOTOIPaHHUKOB
MJIOCKOCTEIO;

BBIIOJIHATD HapajlIebHOE, IEHTPAIFHOE B OPTOrOHANBHOE IPOEKTHpOBaHKe GUTYp Ha
IIOCKOCTD, BBITIOHATE H300pakeHus (GUTyp Ha IIIOCKOCTH;

CTPOHTH CEYEHHS MHOTOI'PAaHHUKOB Pa3IHYHBIMH METOJAMH, BBIIONHATH (BBIHOCHBIE)
IUIOCKHE YEPTE)KH W3 PHCYHKOB IPOCTEIX OOBEMHBIX (HTYp: BHI CBEPXY, COOKY,
CHH3Y;

BEUMCIIATH IUIOINAAH IOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpuU3Ma, MHpaMHIA),
reOMETPHYECKHX TEJ C IPIMEHEHHEM (OopMyI;

CBOOOJHO OIEPHPOBATH IMOHATHSAMHU: CHMMETPHS B IIPOCTPAHCTBE, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH, IIEHTP, OCh ¥ INIOCKOCTh CHMMETPHH (QHUTYDHI;

CBOOOIHO OIEPUPOBATH MOHATHAMH, COOTBETCTBYIOIIUMHY BEKTOPaM H KOOpAMHATAM B
MPOCTPAHCTBE;

BBINTOJIHATE JACHCTBHS HAJl BEKTOpaMH;

pemaTte 3aJadH Ha A0Ka3areJILCTBO MaAaTEeMaTHUYECCKHX OTHOIEHUH U HaXOXJcHHE
reOMETPUYECKHX  BEJIMYMH, IIPAMEHAS H3BECTHBIE METONBI IIPH  PEMICHHH
MaTEMaTHYECKHX 3a/1ad IMOBHIIIEHHOTO ¥ BEICOKOIO YPOBHS CII0XHOCTH;

IPUMEHSThH MPOCTEHINHEe MIPOrpaMMHEIE CPEICTBA H 3IIEKTPOHHO-KOMMYHHKAI[HOHHEBIC
CHCTEMBI IIPH PEIICHUU CTEPEOMETPUYECKHX 3a/1a4;

U3BlIEKaTh,  NpeoOpa3oBBIBATE M HHTEPIPETHpOBAaTh  HHOOpPMAHUIO O
IPOCTPAHCTBEHHBIX T'€OMETPHYECKHX (HUrypax, HpPEICTABICHHYIO Ha dYepTexax H
PHCYHKaX;

IPAMEHATH TIONMyYeHHbIE 3HAHMA Ha NpAaKkTHKe. CpPaBHUBATh M aAHAIM3HPOBATH
pEAIbHBIE CHTYAIldH, IPHMEHATh H3YUeHHBIE IIOHATHA B IIPOIECCE ITOMCKA PCINCHUS
MaTeMaTH4ecKu chOpPMYITHPOBAHHON IPOOIIEeMB], MOJEIMPOBATh PEallbHbIE CHTYAIHH
Ha S3BIKE TEOMETPHH, KCCIECOBaTh IIOCTPOEHHBIE MOJEIH C HCIIOIb30BAHHEM
reOMETPHYECKMX TOHSITHH ¥ TEOpeM, ammapara ainreOpel, pemarh MIPaKTHIeCKUe
3a/]auM, CBSI3aHHBIE C HAXOXKACHHUEM F€OMETPHYECKUX BEIHYHH,

AMETh INPENCTaBICHUs 00 OCHOBHBIX JTalax Pa3BUTHA TEOMETPHH KaK COCTaBHOM
yacTd GyHIaMEHTa pPa3BUTHA TEXHOIOTHH.
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