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IMOSICHUTEJIBHAS 3AITMCKA

eoMeTpust Kak OJIWH W3 OCHOBHBIX Da3/Ie/OB WIKOJIBHOH MaTEeMaTHKH,
MMEOLIHH CBOEH LIeNIbI0 0OECIEeUnTh M3y4YeHHe CBOMCTB U pa3MepoB (QUIyp, HX
OTHOUICHMH W B3aHMMHOE pACHOJIOKCHHE, ONUPAeTCs Ha  JIOTHYECKYIO,
JI0Ka3aTelbHyIO JTHHUIO. L[eHHOCTh M3y4EHHs TE€OMETPHH HA YPOBHE OCHOBHOIO
o0uiero o6pa3oBaHus 3aK/IOYAETCA B TOM, YTO O0YYaKOIMHCS YYHTCS IPOBOJHT
JI0Ka3aTelbHble PACCYIKACHUS, CTPOUTD JIOTHYECKHE YMO3AKIIIOUCHHS, JI0Ka3bIBaTh
WCTHHHBIC YTBEPHKIEHWS W CTPOWTh KOHTPIPUMEPBI K JIOKHBIM, MPOBOAUTH
pacCyXKIEHHsi «OT HPOTHBHOTO», OTAMYaTh CBOWCTBA OT  MPH3HAKOB,
(hopMynHpoBaTh OOpaTHBIE YTBEPKACHHS.

BTopoil 1enbl0 M3ydeHMsT TEeOMETPUM ABIIAETCS HCIOJb30BaHHE €€ Kak
MHCTPYMEHTA TMPH pEIIeHUH KaK MAaTeMaTH4YEeCKHX, TaK W MPaKTHYECKHX 3ajady,
BCTPEUAIOIIMXCA B peanbHON Jku3HHM. OOydyaroimuics [IOJDKEH Hay4YHUThCs
ONpPE/ENUTh TeOMETPHUECKYI0 (UTypY, OMUCATh CIIOBAMH JAHHBIH YEPTEX WIH
PUCYHOK, HAWTH IUIOIIA/b 3€MEJIBHOIO y4acTKa, pacCUUTaTh HEOOXOAUMYIO TTHHY
OITOBOJOKOHHOTO Kabens WiH TpeOyeMble pa3Mepbl rapama Uid aBTOMOOHMIISA.
DTOMY COOTBETCTBYET BTOpasi, BBIYMCIMTE/IbHAS JIMHUSA B M3YYECHHH T'€OMETPHH.
[Ipy pemeHHH 3aa4 MPAKTHYECKOTO XapakTepa OOydYarOIHHCs YYHUTCS CTPOMTH
MaTeMaTHYeCKHE MOJEeNIM pealbHbIX JKU3HEHHBIX CUTYallMi, IPOBOIHUTH
BBIYMCJICHHS U OLIGHWBATD aJEKBATHOCTD I10JIY4EHHOI'0 Pe3yIbTara.

KpaiiHe BakHO MOAYEPKHBATH CBS3H TEOMETPHU C APYTMMH Y4eOHBIMH
IpeIMETaMH, MOTHBHPOBATH UCIIOJIB30BAThH ONPEACICHHUS T€OMETPUIECKUX (DUryp
U MOHATHUH, JEMOHCTPUPOBATH IPUMEHEHUE [OJIyYCHHBIX YMCHUH B (pU3MKE U
TeXHHKE. OTH CBA3M Haubonee SAPKO BHAHBI B TemMax «BekTopsiy,
«TpuronomeTpu4eckue COOTHOWIECHUA», «Merox KoopauHat» u  «Teopema
[Tuparopanr.

Yuebublii Kypc «['eomeTpus» BKIIOYAeT CIEAYIOLIHE OCHOBHBIE pa3/eciibl
conepxanus: «l'eomerpuueckne Qurypsl W ux cBoicTBay, «M3mepenue
FeOMETPHYECKHX  BEIHUYMH», «/lekapTOBBI KOOPAMHATHI HAa  IJIOCKOCTHY,
«Bexrope», «/IBmkenus miockocthy», «[Ipeobpasoanms momxoGus».

Ha msyuenne yuebnoro kypca «I'eomerpusa» orsoautes 204 gaca: B 7 kiacce

— 68 yacos (2 yaca B Hezmemo), B 8 Kiacce — 68 uacos (2 yaca B Hezelo), B 9
Knacce — 68 yacos (2 yaca B HEAENIO).



COJIEPJKAHUE OBYUYEHHSA

7 KJIACC

HavasbHble MOHATHA reoMeTpuu. Touka, npsmas, OTPe3oK, Jyd. Yroi. Bujsl
yrnoB. BeprukaigbHbie M CMEKHBIC yribl. buccektpuca yria. Jlomanas,
MHOrOyrojbHHK. [TapanienbHoCTh ¥ NEPIIEH UK YIISIPHOCTD MPSMBIX.

CumMerpuuHnbie  ¢urypbl. OCHOBHBIE CBOMCTBA OCEBOH CHMMETPHH.
[IpuMepBl CHMMETPHH B OKPYKaIOILEM MHPE.

OCHOBHBIE TIOCTPOEHHMs C TOMOIIBK LUMPKYIA M JHHEHKH. TpEeyrosibHHK.
BricoTa, Meinana, OMCCEKTpHCA, HX CBOMCTBA.

PaBnoOeipeHHBIi W PABHOCTOPOHHMI  TpeyronbHuku. HepaBeHncTso
TpeyroabHHKA.

CBoiicTBAa M [PHU3HAKA PaBHOOEIPEHHOro TpeyroibHHKA. [Ipu3HaKH
pPaBEHCTBA TPEYTOJIbHUKOB.

CpoiicTBa ¥ NPU3HAKH Mapa/uIeIbHbIX MpAMbBIX. CymMMa yriioB TPEYTOJbHHKA.
BHelHue yriisl TpeyroJbHHKA.

[IpsAMOYroJibHBIH  TpeyroibHUK. CBOHCTBO MEAHaHbl IPSAMOYIOJIBHOIO
TPEeyrojbHUKa,  TPOBEJAEHHOW  k  rumoreHyse.  IIpusHakd  paBeHCTBa
MPAMOYTOJIbHBIX TPEYrOIbHUKOB. [IpsAMOYTOIbHBIH TPEYrobHKK C yriiom B 30°.

HepaBeHCTBa B T€OMETPHH: HEPABEHCTBO TPEYrOJbHHMKA, HEPABEHCTBO O
IJMHE JOMaHOH, TeopeMa 0 OonblueM yriie U OonblLIed CTOPOHE TPEYrOJIbHHKA.
[lepnieHAUKYISAP U HAKIIOHHAS.

['eomerpuueckoe Mecto Touyek. buccekrpuca yria M CepeaUMHHBIH
NEPIECHANKYIIAP K OTPE3KY KaK Fr€OMETPHYECKHE MECTa TOYCK.

OKpyX’HOCTb H Kpyr, XOpaa H [HAMETp, HX CBoiicTBa. B3auMHoe
PacroaoXeHUE OKPYKHOCTH H HpsMo. KacarenbHas U cekyas K OKPYXHOCTH.

OKkpyKHOCTb, BNHCaHHAs B yroi. BrucaHHas W oONMCAHHAs OKPYKHOCTH
TPeyroabHHKA.

8 KJIACC

Yerbipéxyronpuuky. [TapannenorpamMm, ero Npu3HAKK W CBOMCTBA. YacTHbie
Clyqau napajuiesorpaMMoB (IPsIMOYTO/bHUMK, poMO, KBaapar), WX NMpPH3HAKA H
cBoicTBa. Tpamewus, paBHOGOKas Tpameuus, eé cBoWcTBa M NPU3HAKH.
[IpsiMoyronbHas Tpanenus.

Meron yasoenns meauansl. LleHTpasbHas CHMMETpHSL. Teopema ®aneca u
TEOpeMa O MPOMOPLHUOHAIBHBIX OTPE3KAX.

CpenHue IMHAN TPeyronbHUKa u Tpaneluu. LIeHTp Mace TpeyronsHuka.

[Tonobue TtpeyronbHuKOB, KOYD(HUIMEHT mMOLO0HUS. IIpusHaku momo0us
TPEYroNbHUKOB. [IpuMeHenne noxo6us npu peleHHH MPakTHYECKUX 3a/1ay.



CaoiicTBa ruromanei reomerpudeckux (uryp. POpMymBl U [UIOLEALH
TpeyrojbHUKa, mapauienorpaMma, pomba u Tpaneuud. OTHOUICHHE rIoazeH
mog00HBIX QUTYD.

Bhiunc/ieHre [UIomaneif TpeyronsHUKOB i MHOTOYTOIBHUKOB Ha KJIETYaTOH
Oymare.

Teopema Ilugaropa. Ilpumenenne Tteopembl Ilndaropa mnpH pelICHHH
MPaKTHYECKHX 33/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yria IpsMOYTOJIBHOrO TPEYroibHHKA.
OCHOBHOE TPHUTOHOMETPHYECKOE TOXK/IECTBO. TpHroHOMeTpHuecKHe (yHKIMHU
yrnoB B 30, 45 u 60°.

BrycaHHbIE W LEHTPAIbHBIE YIJIbI, YroJl MEKIy KacaTelbHOH M XOpPIOH.
Vsl  MeXIy ~XOpAaMH M CEeKylUMMHM. DBrucaHHbIe M ONHCAHHBIC
YETHIPEXYTONbHUKH, B3aUMHOE DPacroNOKEHHE [BYX OKPYKHOCTCH. Kacauue
okpykHocTei. Obume kacarelbHbIE K IBYM OKPYKHOCTAM.

9 KJIACC

Cunyc, Kocunyc, Ttanmresc yrmoB or 0 go 180°  OcHoBHOE
TPUIOHOMETPHYECKOE TOXKAECTBO. POPMYJIbl IPHBEICHHS.

PemieHre TpeyroJbHHKOB. Teopema KOCHHYCOB W TeOpeMa CHHYCOB.
PelreHre NPakTHYECKHX 3a7ady € HCIIOJb30BAHHEM TCOPEMbl KOCHHYCOB H
TEOPEMbI CHHYCOB.

I[TpeoGpazoBanune nogobus. Ilonodne cOOTBETCTBEHHBIX 2IEMEHTOB.

Teopema O TPOM3BEICHHH OTPE3KOB XOPJA, TCOPEMBbI O MPOM3BEACHHH
OTPE3KOB CEKYIIHX, TEOPEMa O KBaPaTe KacaTe/bHOM.

Bektop, anuHa  (MOAYJb)  BEKTOpa,  COHANPABIEHHBIE  BEKTOPBI,
MPOTHUBOIOJIOKHO  HANpPABIEHHBIE  BEKTOPbI,  KOUIMHEAPHOCTH  BEKTOPOB,
PABEHCTBO BEKTOPOB, ONEPALMM HaJ BEKTOpaMu. PasiokeHue BEKTOpa 10 JByM
HEKOJIMHEapHbIM BekTopaM. Koopaunatel BekTopa. CKalaspHOE NPOM3BEICHHUC
BEKTOPOB, IPUMEHEHHE U1l HAXOXKAECHHUS JUIMH U YTJIOB.

JlexapToBbl KOOP/MHATHI HA IJIOCKOCTH. YPaBHEHUs NPSIMOH M OKPYKHOCTH
B KOODJMHATAX, MepeceyeHne OKPYKHOCTEH W NpsMbIX. METOA KOOpAMHAT M €ro
NpPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTrONbHMKM. JIMMHA ~ OKpYKHOCTH. I'paaycHas u
paaMaHHas Mepa yrna, BBIYMCICHHE JUIMH AYr OKpyxHocreid. Ilnomane kpyra,
CEeKTOpa, CErMEHTA.

JIBWKEHHS] TUIOCKOCTH M BHYTPEHHHE CHUMMETPHH (Uryp (9IC€MCHTapHbIC
npezcrasieHus). [lapamiensueiii nepenoc. [ToBopor.



IUIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMsI [TPOI'PAMMbI
YYEBHOI'O KYPCA «'EOMETPUSl» HA YPOBHE OCHOBHOI'O
OBIIIEI'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJILTATHI

JIMYHOCTHBIE PE3YJbTATHI OCBOGHHS TPOrpamMMbl  yueOHOro  Kypca
«["eoMeTpusi» XapaKTepU3yIOTCA:

1) naTpHOTHYECKOE BOCIIHTAHHE!

MpOsIBIEHHEM MHTEpeca K [POUUIOMY M HACTOALLCMY poccuiCcKOH
MATEMATHKM, [EHHOCTHbIM OTHOLIEHWEM K  JIOCTHXKEHHAM  POCCHHCKHX
MATEMATHKOB M POCCHMCKOM MAaTEMATHYECKOW MIKONbI, K MCHOIb30BAHHUIO 3THX
JIOCTWKCHH# B IPYTHX HAYKaX U IPUKIAHBIX cepax;

2) rpaIaHCcKoe H NYXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

FOTOBHOCTBIO K BBIMOJHEHHIO 00A3aHHOCTEN Ipa)/laHWHa U peaIM3aluu €ro
pas, NpPEACTABJICHMEM O MATEMaTHYECKMX OCHOBAX  (YHKIMOHHPOBAHHS
pa3IMYHBIX CTPYKTYp, ABJIECHUH, MPOUCAYP IPAXKIAAHCKOro oOmiecTBa (Harpumep,
BBIOOPBI, OTPOCHI), TOTOBHOCTBIO K 00CYXICHHIO STHYECKHX npo0biieM, CBA3aHHBIX
C MNPaKTHYECKMM TPUMEHCHHEM JIOCTHXCHHH HAyKH, OCO3HAaHHEM BaKHOCTH
MOpaIbHO-ITHYECKHUX MPHUHIMIIOB B IEATEIBHOCTH Y4EHOTO;

3) TpyaoBO€ BOCIIHTAHHE:

YCTAHOBKOM HAa AKTHBHOE Y4YacTHE B pEUICHWM MPAKTHYCCKUX 3aaad
MATEeMATHYECKONW HANPaBjICHHOCTH, OCO3HAHWEM BAKHOCTH MATEMATHYECKOro
06pa3oBaHUs Ha MPOTSKEHHH BCeH KM3HM Ul YCICIIHOM npo(eCCHOHAIbHOH
JESTEIbHOCTH M PA3BUTHEM HEOOXOIMMBIX YMCHHH, OCO3HAHHBLIM BBHIOOPOM H
MOCTPOEHUEM HHAMBHUAYAJIbHOH TPAeKTOPHH 00pa30BaHMs M JKH3HEHHBIX IUIAHOB C
YUETOM JMYHBIX HHTEPECOB U OOLLECTBEHHbBIX MOTPEOHOCTEH;

4) 3cTETHYECKOE BOCITHTAHHE:

CIIOCOOHOCTBID K  3MOUMOHAJIBHOMY M OCTETHYECKOMY  BOCIIPHATHIO
MaTEeMATUYECKUX OOBLEKTOB, 3a/1a4, pelleHHH, PaCCYy)KIeHHM, YMEHUI0 BHIEThb
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE,

5) HEHHOCTH HAYYHOI 0 MO3HAHHUA:

OpHEHTALIMEH B [ACATEIBHOCTH HAa COBPEMEHHYK) CHCTEMY Hay4YHBIX
npeacTaBieHuid 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHA YENIOBEKA, NPUPOILI H
oOmiecTBa, MOHUMAHMEM MATEMATUYECKOM HAYKM Kak COepbl 4YeIoBEYECKOH
JIEATENILHOCTH, ITANOB €& pa3BUTHUS U 3HAYHUMOCTHU M5 PasBUTHS LIMBHIU3ALIHH,
OBIIAJIEHHUEM SI3bIKOM MATEMATHKM M MATEMaTH4YECKOW KyJIbTYPOM KakK CpeICTBOM
MO3HAHWUA MHpA, OBJIAJIEHHEM IMPOCTEHIIMMH HABBIKAMH MCCIIEI0BATEIbCKOH
NEATEIIbHOCTH,



6) ¢usMueckoe BOCHHTaHHE, (OPMHPOBAHHE KYJbTYpbl 310pOBbi H
IMOIHOHAIBHOTO 0J1aroNoJIy YMsi:

FOTOBHOCTBIO TIPUMEHATh MaTEMAaTHYeCKHE 3HAHMA B HHTEPCCAaX CBOCTO
300pOBbS,  BEJEHMs  3/10poBOro  o0pasa OKM3HH  (310pOBOC  MHMTAHMC,
cOAJIaHCHPOBAHHBIA PEXHUM 3aHATMH M OTHbIXa, peryiipHad pusuyeckas
aKTHBHOCTh), C(OPMHPOBAHHOCTHIO HAaBbiKa pPe(ICKCHH, IPH3HAHMEM CBOETO
npaBsa Ha OMIMOKY M TAKOTO K€ Mpasa JApyroro 4ejoBeKa,

7) 3K0JI0THYECKOE BOCITHTAHHE:

OpHeHTalKell Ha PUMEHEHHE MaTeMAaTHIECKUX 3HAHMH JUIs PELIEHHs 3a1a4
B 00JaCTH COXPAHHOCTH OKPY/KaloIIEH Cpeabl, IUIAHWPOBAHHMA [OCTYNKOB H
OLIEHKH HMX BO3MOJKHBIX TIOCIEACTBHH Il OKPYXKalolleH Cpeibl, OCO3HAHHEM
rno6aabHOro XapakTepa SKOJOrHYeCKHUX MpoOieM U MyTeH X PEICHH,

8) aganTanus K H3MEHAIOIHMCH YCJIOBHSIM COUHAIBHOH H NpPHPOAHOH
cpeabi:

TOTOBHOCTBK) K JIEHCTBUSIM B YCIIOBUSX HEOMPEACIEHHOCTH, MOBBILIECHHIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€PE3 MPAKTHIECKYIO AEATENbHOCTb, B TOM YHCIIC
YMEHHE YYHTBCS y APYTHX JIOACH, MpHOOpeTaTh B COBMECTHOH JEATE/IBHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIMK M3 OIbITa IPYTHX]

HeOOXOAMMOCTEIO B (OPMHUPOBAaHHM HOBBIX 3HAaHMH, B TOM HYHCIE
(OpMYJIMPOBATH MICH, OHATHSA, THNIOTE3bI 00 O0BEKTAX M ABJICHHUAX, B TOM IHCIIC
paHee HCM3BECTHBIX, OCO3HAaBaTh JACQUUMTBI  COOCTBEHHBIX —3HAHMH W
KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE PA3BUTHE,

CrIOCOOHOCTBI0  OCO3HaBaThb  CTPECCOBYH)  CHTYallMiO, BOCIPHHHMATD
CTPECCOBYI0 CHTYAalMI0 KaK BBI30B, TPeOYIOIIMH KOHTPMEp, KOPPEKTHPOBATH
IPUHUMAEMBIE PEIIeHUs] U JICHCTBHUA, (OPMYIMPOBATH W OLICHUBATH PHUCKHU H
nocjeaAcTBUs, (GOPMUPOBATH OMBbIT.

METAIIPE/IMETHBIE PE3VIJIbTATbI

IloznaBaTenbHBIC YVHUBEpPCANLHELIC YUeOHBIe TeHCTRUS

ba3oBbie JorHYecKHe NelcTBHA:

e BBIBIATH M XapaKTE€PU30BATh CYLIECTBEHHbIE MPU3HAKH MaTEeMaTHYECKUX
OOBEKTOB, TNOHATHH, OTHOIICHUH MEKAY TOHATUAMH, (OPMYINPOBATH
ONpejeNneHnusl  TOHATHHA, YCTAHABIMBATH  CYILECTBEHHBIH  MPHU3HAK
KiaccuuKalMu, OCHOBAaHUA i 000OLICHHS W CpaBHEHHS, KPUTEPHU
MPOBOJMUMOIO aHAJIN3a;

e BOCHpHUHHUMATh, (OpMynuHpoBaTb M  NOpeoOpa3oBbIBATH  CYXHACHHUA:

YTBEPAMTEIbHbIE M OTPULATE/IbHbIC, €IHHUYHbIE, 4YacTHbie M o0Lluue,
YCJIOBHBIE;



BBIABJIATH  MareMaTH4eCKHMe  3aKOHOMEDHOCTH,  B3aHMOCBA3H U
npoTuBopeurss B (haKTax, MAHHBIX, HAOMOAEHMAX W YTBEPHKICHHUAX,
npeuIaraTb KPUTEPUHU ISl BBIABICHUS 3aKOHOMEPHOCTEH ¥ NPOTUBOPEYHHA,
Jenath BBIBOALI C HMCIOIb30BAHMEM 3daKOHOB JIOTHKH, ACAYKTHBHBIX H
WHyKTHBHBIX YMO3aKIIO4UCHHH, YMO3aKJIIOUEHHH 110 aHAJIOTVH;

pasOupaTh J0Ka3aTeNbCTBA MaTEMaTHYECKHUX yTBEPIKIECHUN (TpAMBIE ¥ OT
IIPOTHBHOI0), MPOBOIMTH CAMOCTOSTENBHO HECJIOXKHBIC J0Ka3aTelbCTBA
MaTeMaTH4yeckux (aKkToB, BBICTPAMBATL APryMEHTALMIO, NPHUBOAUTH
[PUMEPBI ¥ KOHTPIIPUMEPBI, 0G0CHOBBIBATH COOCTBEHHBIE PACCYHKACHHS;
BpIOMpaTh Ccnoco® peleHus yueOHOW 3amayn (CpaBHHBATh HECKOJIBKO
BAPMAHTOB pellleHusi, BbIOMpaTh Hanbonee MOAXOAAIMA C  Y4ETOM
CaMOCTOSTEIBHO BbIIEICHHBIX KDUTEPHEB).

baszoBbie uccienoBareibCKHe NeHCTBHA:

MCIIOJIb30BaTh BONPOCHI KaK MCCIEN0BATENbCKUI MHCTPYMEHT [MO3HAHHA,
(opMyIHpOBaTh BOMPOCHI, (PUKCHPYIOLIHE MPOTHBOpEUKE, npobnemy,
CAMOCTOATENBHO YCTAHABIMBATH WCKOMOE M JaHHOe, (opMUpOBaTh
TUMOTE3Y, ApryMEHTHPOBATH CBOIO TO3HIIHIO, MHCHHE,

MPOBOJMTL TIO CAMOCTOSTENBHO COCTABJCHHOMY ILIAHY HCCIOMHBIH
IKCTIEDUMEHT, HEOOIIBIOE MCCIEL0BAHNE N0 YCTAHOBICHHIO 0COOCHHOCTEH
MATEMaTHIECKOro 00bEKTa, 3aBUCHMOCTEH 00BEKTOB MEX/1Y COOOH;
CaMOCTOATEIbHO (HOpPMYIUpOBaTh 000OMIEHHS M BBIBOABI MO PE3yIbTaTaM
MPOBEAEHHOrO HaOIO/IeHHs, MCCIIE/I0BaHUs, OLEHWBATh JOCTOBEPHOCTh
[1OJTy4EHHBIX PE3YJIbTATOB, BHIBOJOB H 0000IICHHH;

MPOrHO3MPOBATh BO3MOXKHOE pPa3BMTHE MPOLEcca, a TaKKe BbIBUTATH
MPEANOIOKECHHUS O €I'0 Pa3BUTHH B HOBBIX YCTOBHAX.

Pab6ora ¢ undopmaumei:

BBISBJIATh HEAOCTATOYHOCTh M M30BITOYHOCTH HH(POPMALWH, HAaHHBIX,
HEOOXOMHMBIX [UIS PEIICHHS 3a/1a'H;

BHIOMpaTh, AHAJIM3MPOBATb, CHCTEMATHU3HPOBATH W HHTCPIPETHPOBATH
MH()OPMALIMIO Pa3IMYHbIX BUA0B U (JOPM NPE/ICTABICHHSA;

BbIOMpaTh (OpPMY TPEACTABIEHHs MH(OPMALMKH W  HIUIKOCTPHPOBATH
peliaeMble 3alayd CXeMaMM, JHarpaMMaMM, WHOH rpaQukoid ¥ HX
KOMOMHALIUAMM;

OLICHUBATh HAAEKHOCTb HHOOPMALHMHM 10 KPHTEPHAM, MPEIT0KCHHBIM
yuyuTesIeM Wik chOpMYIUPOBAHHBIM CAMOCTOATEILHO.

KoMMyHHKATHBHbIE YHHBEPCA/IbHbIE YUeOHbIe IeHCTBHA:

BOCIIPHHUMATH U (POPMYIIMPOBATh CYXIEHHUS B COOTBETCTBHU C YCIIOBHAMH
1 LEIAMH 0OLIEHHMS, ACHO, TOYHO, TPAMOTHO BbIPAXKaTh CBOK TOYKY 3PCHHA



B YCTHBIX M [TMCbMEHHBIX TEKCTaX, [aBaTh MOACHCHHMS 110 XOMy PCUICHHA
3a/1a4i, KOMMEHTHPOBATD MOy4EHHbIH PE3YIIbTAT;

e B X0/¢ 0OCYXKIEHHA 3a1aBaTh BOMPOCHI 110 CYIIECTBY OOCYKIaeMOH TEMb,
npoG/IeMbl, PeIIaeMOit 3aauu, BbICKA3bIBATh UJCH, HALIENCHHBIC HA TMOMCK
pELICHUA, COMOCTAB/IATH CBOM CYXKICHHA C CYKIACHUAMH JIpyruX
YYACTHHKOB 1MAora, OOHApyXXHBaTh Pa3iMyMe M CXOACTBO NO3WIMH, B
KOppeKTHO# opme HOpMyIHPOBATH PA3HOTIIACHS, CBOH BO3PAKCHHA;

e IIPEACTaBIsTH  pe3ynbTaThl  PEIICHHA  3alaud,  OKCIEPHMEHTa,
MCCIICIOBAHHA, MPOEKTA, CAMOCTOSTENLHO BRIOUPATh (POPMAT BHICTYILICHHMS
¢ y4&TOM 3a/1a4 MPE3EHTALUH U OCOOEHHOCTEH ayIUTOPHUH,;

e TOHMMATb M MCTIONB30BATh MPEUMYIIECTBA KOMaHIHOH M MHIMBHAYaJIbHOM
paboTHI MPH pelIeHUH y4eOHbIX MATEMAaTHYECKHX 3a/1a4;

e IPUHUMATH LI€]Ib COBMECTHOH JEATENbHOCTH, MIIAHMPOBATh OPraHHU3ALMIO
COBMECTHOH paboThl, pacmpenensTh BHAbl paboT, AOroBapHBATHCA,
00CYKIaTh MPOLECC W pe3yabTaT paboThl, 000011aTh MHEHHS HECKOIbKHX
JOLEH;

 yuacTBOBaTH B TIpymnoBeiX (opmax paborel (oGCyxaeHHs, OOMeH
MHEHMSIMH, MO3TOBBIE LITYPMBI M JIPYTie), BBITIOTHATh CBOK) 4acTh padOThl
M KOODJMHHPOBATb CBOM JEHCTBHMA C JAPYTHMM 4JI€HAMH KOMaHJbI,
OLICHMBATh KAYeCTBO CBOEr0 BKJIaZAa B OOMIMH INPOAYKT TO KPHTEPHAM,
c(hOpMyJIHPOBAHHBIM YUaCTHUKAMHU B3aUMOJICHCTBYS.

PeryasiTHBHBbIE YHUBepPCAJIbHbIe yueOHbIe 1eHCTBHS

Camoopranu3auus:

e CAMOCTOSTENBHO COCTABIATH IUIAH, ANrOPUTM pPELIEHHA 3a1a4yd (MIH €ro
4acTb), BbIOMpaTh crnoco0 peleHus ¢ y4€TOM HMMEIOUIMXCS PECypCcoB M
COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHpOBaTb H  KOPPEKTHPOBAThH
BapHAHTBI PELICHUH ¢ yU€TOM HOBOM MH(OPMALIMH.

CaMOKOHTPO.Ib, JMOINHOHATILHBLIH HHTE/LIEKT:

e BIIAJIETh CMIOCOOAMH CAMOIPOBEPKH, CAMOKOHTPOJIS MpoLiecca W pe3ynbTaTa
peLICHHUS MAaTEeMaTHYeCKOi 3a1auu;

e TIPEABHJETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTD IPH PELICHUH 3a/1a4H,
BHOCHTb KODPEKTHBBI B JEATCIIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBLCTB,
HaWJCHHBIX OLUMOOK, BBIABICHHBIX TPYAHOCTEH;

e OLIEHUMBATH COOTBETCTBUE Pe3yJibTaTa AEATEIbHOCTH MOCTABICHHOH LIeIU U
YC/IIOBHAM, OOBSACHATb IMPHYMUHBL JOCTHKEHHUS WM HEJAOCTHXKCHHA LIEIH,
HaXOAUTh OLIMOKY, 1aBaTh OLCHKY MPHOOPETEHHOMY OIIBITY.

INPE/IMETHBIE PE3YJIbTATDI



K kouumy oOyuenuss B 7 Kjacce OOYyYarOUIMHCS TMOMYYUT CICAYIOLINE
MPEIAMETHBIE PE3Y/IbTAThI:

Pacrno3HaBaTh M3YyY€HHBIE TE€OMETPUYECKHE (QUIypbl, OMpEeeniTs HX
B3aUMHOE DACIONIOKEHHE, H300pakaTb TEOMETPUYECKHE (UIypbl, BBITIOIHATH
YEpPTEKH [10 YCIOBHIO 3ajadyd. M3MepATh JMHEHHBIC M YTJIOBBIC BETHYHMHBL
Pemath 3a/1a4H Ha BBIYHCIICHHE JUIHH OTPE3KOB H BEJIMYHH YIJIOB.

Jlenath rpyOyi0 OLIGHKY JHHEHHBIX W YIJIOBBIX BEJIWYHH IPEIMETOB B
peaqbHOM KM3HH, Pa3MepOB NPHUPOIHBIX O0BEKTOB. Pasnn4are pa3sMepbl STHX
00BEKTOB 110 MOPSAKY BEIUYHHBI.

CTpOMTH YEPTEHKH K T€OMETPHYECKHM 3a/1a4aM.

ITonb30BaThes MPU3HAKAMHM PABEHCTBA TPEYrOJIbHUKOB, HCIOJb30BaTh
MPU3HAKHK ¥ CBOMCTBA paBHOOEIPEHHBIX TPEYrOIbHUKOB MPH PEIICHUH 3a1a4.

[IpoBOAMTH JIOTMYECKHE PACCYHICHHA C MCIOJIb30BAHHCM T'COMETPHYCCKHX
TEOPEM.

[To/b30BaTBCA MNPU3HAKAMM PABEHCTBA MPSAMOYTOMbHBIX TPEYrolbHHKOB,
CBOMCTBOM  MEIMaHbl, TMPOBEAEHHOW K  THUIIOTEHY3€  MPAMOYTOJbHOTO
TpPEYroJibHHKA, B PCIICHHH I'€OMETPHYECKHX 3anaad.

OnpenensaTs NapaaienbHOCTh TIPAMBIX C TOMOILBIO YIJIOB, KOTOPBIE 00pa3syeT
¢ HUMH cekymias. Onpeaensrs NnapaiiejbHOCTh MPAMBIX C [OMOILbI PaBEHCTBA
PacCTOSIHUM OT TOYEK OJHOH MPAMOH 10 TOYEK APYrod MPAMOH.

PemaTe 3a1a4M Ha KaeT4yaTo Oymare.

[IpoBOANTH BBIYMCICHUA M HAXOIWTb YHCIIOBbIE H OYKBEHHBbIC 3HAYCHHS
YIJIOB B TEOMETPUYECKMX 3a/ayaX C  HCIOJIb30BAHMEM CYMMBI  YIJIOB
TPEYrOJbHUKOB M MHOTOYrOJIbHHKOB, CBOKCTB YIJIOB, OOpa30BaHHBIX MPH
MEepeceyeHnt [BYX [MapaielibHbIX NPAMBIX CeKylled. Pemarh mpakTHUECKHe
3a]]a4Mi Ha HAXOXK/EHUE YIIIOB.

BrnaseTs MOHATHEM TI'EOMETPUYECCKOrO MeCTa TOYEK. YMETh ONpeeiarh
OMCCEeKTPHUCY YIjla U CEPEeIUHHBINA MEPNEHIUKYIAP K OTPE3KY KaK N€OMETPHYECKHE
MECCTa TOYCK.

®opmynHpoBaTH ONpPENEICHUS OKPY)KHOCTH M Kpyra, XOpAbl M AHamerpa
OKPYKHOCTH, TMOJIb30BaThCA UX CBOMCTBAMH. Y METh MPUMEHATE 3TH CBOMCTBA NPH
pELICHUM 3a/1a4.

Bnagere MOHATHEM OINMCAHHOW OKOJIO TPEYIOJIbHHKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHtp. Ilonb3oBarbess ¢gakraMd O TOM, 4TO OMCCEKTPHCHI YIJIOB
TPEYrojIbHUKA TEPECEKaloTCsi B OJHOM TOYKE, ¥ O TOM, YTO CEPEAUHHBIE
NEPIEHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCS B OAHOM TOYKE.

Bnagerbs noHATHEM KacaTelbHOW K OKPYXHOCTH, MOJIb30BaThCS TEOPEMOM 0O
NEPNEeHAUKYIAPHOCTH KacaTeIbHOW U paanyca, MPOBEAEHHOTO K TOYKE KaCaHHUA.



[Tonb3oBaThes IIpOCTf:ﬁI.[IHMH reOMETPpHYCCKHMH HEPABEHCTBAMMH, NMOHUMATh
MX TIPAKTHYECKUH CMBICIT.

[1poBOAMTE OCHOBHBIC T€OMETPHYECKHE [IOCTPOCHHS C MOMOIIBIO LUHPKY/I H
TUHEHKH.

K koHuy oOydenns B 8 Kuacce 0OyqaroUMHCA MOMYYHT CICLYIOIHE
NpeAMETHbIE PE3Y/IbTaThI:

Pacmmo3nasatk OCHOBHBIE BHW/bI ‘IC’TBIpéXYFOJ’IbHHKOB, UX DIEMEHTHI,
0JIL30BAThCs MX CBOMCTBAMK NPH PEILICHHHA T'€OMETPHYECKHX 3a/1a4.

[TpUMEHATh CBOMCTBA TOYKM MEPECEUCHHS MEIHaH TPEyrojbHHKa (ueHTpa
Macc) B pellieHHH 3a/1a4.

Bragers TOHATHEM CpeIHEl JIMHUHM TPEYrojbHHKA W TpaneLunH, NPUMEHATD
MX CBOMCTBA TpPHM pElIEHHWH reoMerpuyeckux 3afad. Ilonp30BaThbes TEOPEMOH
dajieca ¥ TEOPEMOH O MPOTOPILMOHATBHBIX OTPE3KAX, MPUMEHATD MX JUIS PEIICHHAS
MPAKTHUECKUX 33/1a4.

TTpUMEeHATh NPU3HAKK MTOA00MS TPEYrONbHUKOB B PEIICHHH TCOMETPHHYECKHX
3aj1au.

[Tonb3oBarbess Teopemod Iludaropa aast pemeHuss rEeOMETPHYCCKHMX  H
MpaKkTHYecKuX 3aaad. CTPOMTh MaTeMaTHHYECKYX MOMENb B MPAKTHYECKHX
3a/1a4ax, CAMOCTOATEIBLHO Je1aTh YePTEK U HAXOAWTb COOTBETCTBYIOIINE [UTHHBI.

Biagers TOHATHAMHM CHHYCa, KOCMHyca M TaHreHca OcCTporo yria
NpAMOYTOJILHOTO TPEyroabHuka. [1071630BaThCS ITHMH NOHATHAMM IS PCIICHHA
NMpPaKTHYECKUX 3a/a4.

BeryucasaTh (pa3jinyHbIMH CIOCO0aMM) MUIOIA/AL TPEYrOAbHMKA U [LIOMIA/AH
MHOTOYrOJBHBIX ~ (uryp (mosis3ysice, rIae HEOOXOAMMO, KalbKyIATOPOM).
[IpHMEHSATH MMOJy4E€HHbIE YMEHHUS B IPAKTHYECKHX 3a/1a4ax.

Biajerb MOHATHAMH BIMCAHHOIO M LEHTPAJbLHOIO YIJjia, HCMOJIb30BaTh
TEOpPEMbI O BIIUCAHHBIX yIWax, yIriax MEXIy XOpAaMH (CEKYIIMMH) U yIJIe MEKIY
KacaTelbHOH H XOpAOH NMpPH pelHIeHHH reOMETPHYECKHX 3a/1a4.

Biazerp NOHATHEM ONMCAHHOIO YETBIPEXYIOJIIbHUKA, TPUMEHATH CBOWCTBA
OIMCAHHOI'O YETHIPEXYIOIbHUKA [IPH PELLECHUHU 3a/1a4.

[IpumeHsATh MOnMy4YeHHbIE 3HAHUS Ha MPAKTHKE — CTPOMUTh MaTeMaTH4ecKHe
MOJIENN AJIS 3a[1a4 PeaibHOH XKHU3HH M MPOBOAMTE COOTBETCTBYIOIHE BHIYHCIICHHS
C NPUMEHEHHEM TO0A00MA W TPUrOHOMETPHH (MOJB3YACH, TIAe HE00X0IMMO,
KAJILKYIATOPOM).

K koHuy oOyueHus B 9 kiaacce oOyuyarOUIMHCs MOJYYHT CIEAYIOLIHUE
NPEIMETHBIC PE3Y/TbTATHI:

3HaTb TPUIOHOMETpUYECKHE (YHKLMU OCTPbIX YIJIOB, HAXOAUTh C HX
MIOMOIIBIO PA3JIMYHBIE 3JIEMEHTHI TPSIMOYTOJIBHOTO TPEYrOJIbHUKA («pelieHne



NPSAMOYTOJIbHBIX TPEYroNnbHUKOBY). HaxonuTs (C MOMOIIBIO KATBKYJIATOPA) JTHHBI
W yIIIBl 171 HeTaOIHYHBIX 3HAYCHHUH.

[Tonb30BaThes (hOPMyJIaMu MPHBEACHUA U OCHOBHBIM TPHUIOHOMCTPHHUCCKAM
TOMXIAECTBOM JUI HAXOKIEHUS COOTHOIICHMH MEXAy TPUTOHOMCTPHICCKUMH
BEJIHYMHAMH.

MCriob30BaTh TEOPEMbI CHHYCOB H KOCHHYCOB UL HAXOMK/ICHHA pasjIHiHbIX
IEMEHTOB TPEYTONbHHKA («PELICHHE TPEYTOJIbHUKOBY»), MPUMEHSATH HX TIPH
pELIEHHH TeOMETPHYECKHUX 3aal.

Bnazers TNOHATHSAMHM  npeoOpa3oBaHMA noao0usi, COOTBETCTBEHHbBIX
3/IeMeHTOB T1006HbIX (Guryp. I101b30BaThCS CBOHCTBAMH 1000MS NPOM3BOJILHBIX
duryp, ymerb BBIYMCIATH [UIHHBI M HAXOMWTb YIJBI Y nof00HBIX  QuUryp.
[IpumensiTh CBOMCTBA MOAO0MA B MPAKTHIECKHX 3ajadax. YMeTs TPUBOJIMTH
IIPUMEPbI TTOA00HBIX HUTYP B OKPYIKAIOIIEM MUDE.

[Tonb3oBaThes TCOpEMaMH O NpOU3BEICHHH OTPE3KOB XOpA, O Hp0H3BeJ_‘lCHI/IH
OTPE3KOB CEKYILHUX, O KBaJpaTe KacarenbHOH.

[1oNb30BaThCA BEKTOPAMHM, TOHHMATh HUX TEOMETPHYCCKHUH M buznyecKkui
CMBICJI, IPUMEHSATH WX B PELIEHHH TICOMETPHYECKHX H (Hu3HyecKHX 3a1ad.
TTpUMEHSTh CKATSPHOE NPOU3BEACHHE BEKTOPOB I HAXOXICHHA JUTHH 1 YIIIOB.

[TonB30BaTHCH METONOM KOOpAMHAT Ha IUIOCKOCTH, NPHMCHATL €ro B
peIeHHH TeOMETPHYECKHX M TTPAKTHYECKUX 3a/1ad.

BrageTs MOHATHAMM TPABHIBHOIO MHOTOYTONBHHMKA, IIMHBI OKPYXHOCTH,
JUTMHBI YTH OKPYKHOCTH ¥ PaJMAHHOM MeEphI yIia, yMETh BbIYHCIIATDH IIOMAIb
Kpyra u ero yacteif. [IpuMeHATh MOoydeHHbIE YMEHHS B TPAKTHYECKUX 3a/1a4ax.

HaxoauTh OcM (MIM LEHTPBI) CHMMETPUH (Uryp, NPHUMEHATH IBHKCHHUS
IUTOCKOCTH B TMPOCTEHIINX CIIydasX.

[IpMMCHATD MOJIYYCHHBIC 3HAHMs Ha IPAKTHKE — CTPOMTH MATEMATHYECKHE
MOJICITH /IS 3a]1a4 peasbHOH *HU3HH U MPOBOJHTH COOTBETCTBYIOLUHE BbIYHCICHHS
C NpPUMEHEHHeM noJ00us M TPHUIOHOMETPHYECKHX (YHKLUMH (MOAB3YACh, I/1e
HE0OXO0IMMO, KaJIbKYISTOPOM).
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