MWHWCTEPCTBO MPOCBELLEHNSA POCCUINCKOWN ®EAEPALIAN
MyHMLMNaNbHOe aBTOHOMHOE 06LL1e06pa3oBaTe/IbHOE YUPEXAeHWe
ropoAcKoro okpyra ropog Y a Pecny6/1mkn ballkopTocTaH

MAOY LLKkona Ne 132

«[MpnHATO» «CornacosaHo»
MeTOAMNYECKNM 3am. ampekTopa no YBP
06beMHeHNEM yumnTenei
MafleblaTU4ecKoro uukna T.FO. lNeTposa
KycanHoBa 3.C. 29.08.2023

(onNel ot 29.08.2023

PABOUAS MPOrPAMMA
(ID 3197973)

yuebHoro Kypca «IreoMeTpusi»

AN 0bydaroLumxcs 7-9 Knaccos

r. Yha 2023



MHNOACHUTEJBHASA 3AIINCKA

I'eomerpust kak OAWH W3 OCHOBHBIX Pa3[efOB IIKOJBbHOM MaTEMAaTHUKH, UMEIOLIHUI CBOEH
LeNpl0  00ecrednTh W3y4eHHE CBOWCTB W pa3MepoB (UIYyp, WX OTHOUICHWH H B3aUMHOE
pacrojoXeHue, OMUPAaeTCs Ha JIOIMYECKYO, AOKa3aTeNbHYI0 JHHHIO. LleHHOCTh M3ydeHUs
reOMETPHU Ha YPOBHE OCHOBHOTO 001ero oOpa3oBaHMsI 3aKJIFOYAETCS B TOM, YTO OOYHarOIIUNCS
YUUTCS TMPOBOJAWUTH JAOKa3aTeNbHblE PpAacCy>KIAEHUs, CTPOUTb JIOTHUYECKHE YMO3aKJIIOUeHU,
JOKa3blBaTb MCTHUHHBIE YTBEP)KAEHHS U CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, MPOBOIUTH
PacCy’KAEHUsI «OT MPOTUBHOTOY», OTIMYATh CBOMCTBA OT MPHU3HAKOB, POpMyIHUpOBaTH OOpaTHbIE
YTBEPKAEHUS.

BTopoii nenbto u3ydeHus: reOMeTpUH SIBJISIETCS UCIOJIb30BaHNE €€ KaK MHCTPYMEHTa Ipu
pelleHnr KaK MaTeMaTH4ecKuX, TaKk M NPaKTUYECKUX 3a/a4, BCTPEYAOLIMXCA B peasbHOMN
xKi3HA. OOydYaromuiics JOKEH HAyYUTBhCS OINMpPENEeNIUTh Te€OMETPHUECKYI0 (purypy, omnmcarb
CJIOBAaMHU JIaHHBIM 4epTEK WM PUCYHOK, HAaWTH IUIOIIA[b 3€MEJbHOIO Y4YacTKa, pacCUUTaTh
HEOOXOIUMYIO JJIMHY ONTOBOJIOKOHHOTO Kalens win TpeOyeMble pasMepbl rapaxka JJis
aBTOMOOWJISAI. DTOMY COOTBETCTBYET BTOpAs, BBIYMCIHMTEIbHAS JIMHUS B M3YYCHHH T'€OMETPHHL.
IIpn pemennn 3amad  NPAKTUYECKOTO  Xapakrepa OOy4YarOIIMHCS  yYUTCS  CTPOMTH
MaTeMaTU4eCKUe MOJENN pealbHbIX >KU3HEHHBIX CUTyallUud, MNPOBOAUTH BBIUUCIEHUA WU
OLIEHMBATb a1€KBATHOCTD MTOJIyUEHHOIO Pe3yJIbTaTa.

KpaiiHe Ba)XHO MOMYEPKUBATH CBSI3U T'€OMETPHHM C APYTUMH YYEOHBIMU MNpPEIMETaMH,
MOTUBUPOBATh  WCIOJB30BATh  ONPENENCHUs TEeOMETPHUUeCKUX (Uryp H  TOHATHUH,
IEeMOHCTPHPOBATH MPUMEHEHHE NIOJTYUYEHHBIX YMEHHH B (PU3NKE U TEXHHUKE. DTH CBSI3H Haubosee
SIPKO BUJHBI B TeMax «Bektope», « TpuroHoMeTpuydeckrie COOTHOIIEHUA, «MeToa KoopauHaT»
u «Teopema [Tudaropay.

YuebHbIll Kype «['eoMeTpus» BKIIOYAET CIEAYIOIIHE OCHOBHBIE PA3JeNibl CONEPKAHUS:
«['eomerpuueckne ¢Gurypsl W uxX CBOHCTBa», «M3MepeHHE TreOMETPUYECKHX BEIHYUHY,
«/lexapToBEl ~KOOPAWMHATBI HA  IUIOCKOCTH», «BekTopbr», «/IBWKE€HHMsI  MIIOCKOCTHY,
«IIpeobpazoBanus mogoOHs».

Ha myuenne yuebnoro kypca «l'eomerpust» orBoaurcs 204 vaca: B 7 kiacce — 68 vacos
(2 gaca B Henento), B 8 kyacce — 68 "acoB (2 yaca B Henmeno), B 9 kiacce — 68 yacos (2 4aca B
HEJIEITIO).



COAEP/KAHUE OBYYEHUA
7 KJIIACC

Hauanbubie moHsATus reomerpuu. Touka, npsMas, OTPE3OK, Jyd. Yroia. Buael yrios.
BeprukaneHele u cmexHble yrubl.  buccektpuca yrma. Jlomanas, MHOrOyrojbHUK.
ITapannenbHOCTL U NEPHEHANKYIAPHOCTD MPSIMBIX.

Cummerpuunble ¢purypsl. OCHOBHBIE CBOWCTBA OCEBON cUMMeTpHH. [Ipumepbl cummeTpun
B OKPY>KarOILIEM MUDE.

OcHOBHbIE TIOCTPOEHHUS C TMOMOIIBIO IMPKydsl W JuHeidiku. TpeyronbHuk. Bbicora,
MenuaHa, OMCCeKTpuca, MX CBOHCTBA.

PaBHOOenpeHHBII 1 PABHOCTOPOHHUH TPEYroNbHUKH. HepaBeHCTBO TpeyronbHUKA.

CeoiicTBa W TpHU3HAKH pPaBHOOEAPEHHOrO TpeyroipbHUKa. IIpu3HAKM paBEHCTBA
TPEYTrOJIbHUKOB.

CpolicTBa M NpU3HAKU MapajieNbHbIX NpsiMbIX. CymMMa yIJIOB TpeyrojbHuka. BuemiHue
YIJIBI TPEYTOJIbHUKA.

IIpsiMoyronpHeI TpeyronbHUK. CBONCTBO MeauaHbl NPSAMOYTOJbHOIO TPEYroJIbHUKA,
NpOBeNEHHON K runoreHyse. IIpusHaku paBeHCTBA MPSIMOYIOJIBHBIX — TPEYTOJILHUKOB.
IIpssMOyTroSBHBIN TPEYTONBbHUK C yIiIoM B 30°.

HepasencTsa B reOMeTpUHN: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOM,
Teopema o OoJbIIeM yriie 1 0oJbIIeii CTOpOHE TPeyroibHUKA. [lepneHquKyIsap U HaKJIOHHAS.

I'eomerpuueckoe MecTO TOYeKk. buccekTpuca yriia U CepeIUHHBIA NEPHEHAUKYIAP K
OTpEe3Ky KaK FreOMETPUYECKUE MECTa TOYEK.

OxpykHOCTb M KpyI, XOpAa M JAUaMeTp, UX CBoiicTBa. B3auMmHOe pacnonoskeHue
OKpy>kHOCTH U mpsiMoil. KacatenbHas u cekymas K OKpy>HOCTU. OKpy>KHOCTb, BIIMCAHHAs B
yroJ. Bniucannast u onmcaHHast OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yereipéxyronbauku. llapannenorpamm, ero nmpusHaku U CBOMCTBA. YacTHBIE ciydaun
napajuiesiorpaMMoB (TIPsIMOYTOJIBHUK, poMO, KBaapaT), UX NPU3HAKK U cBoicTBa. Tpamenus,
paBHOOOKas Tpareuus, €€ CBOWCTBA U pu3Haku. [IpsMoyTonpHas Tpaneuus.

Merton ynsoenuss menuannl. LleHtpanbHas cummerpus. Teopema @aneca u Teopema o
MPOMOPLUOHAIBHBIX OTPE3KAX.

CpenHue TUHUM TpeyrojibHUKA U Tpaneuu. L{eHTp Macc TpeyroibHUKa.

ITonobue TpeyroapHUKOB, ko3 duumeHT nmogodusi. [IpusHaku momoOusi TPEyroNbHUKOB.
[TpumeneHne mogo0us MPH PeIeHNH MPAKTHYECKUX 3a/1a4.

CroiicTBa momaneit reomerpudeckux ¢Guryp. QopMmysbl Il TUIOINAAH TPEYTOJbHUKA,
napajuiesiorpamma, pomda u tpanennu. OTHOIIEHHE MIomaaei mogoOHbIX GuUryp.

Bruucnenue miomaneit TpeyroJlbHUKOB H MHOTOYTOJIBHUKOB Ha KJI€TYaTol Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsl Iludaropa mpu pemeHHH MPaKTUYECKUX
3a1ad.

CuHyc, KOCHHYC, TAHI'€HC OCTpPOro yIya MpsIMOYTrOJbHOIO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GyHKIun yrios B 30, 45 u 60°.

BrniucanHble W LEHTpaNbHBIE YIUIBL, YIOJ MEXKIAY KAacaTeJbHOM M XOPIOH. YTNbI MEXAY
XopAaMM W CeKyUMMH. BmucaHHble U  OnuCaHHbIE UETHIPEXYTOJbHUKU. B3aumHoe



pacmojioxkeHre ABYX OkpyxkHocTell. Kacanme oxpyxkHocred. OOmue kacarelbHbIE K IOBYM
OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHreHc yrjaoB ot O go 180°. OcHOBHOE TPUIOHOMETPUUYECKOE
TOXAEeCTBO. POPMYyJIbI IPUBEEHUS.

Pemenne tpeyronpHukos. Teopema KOCHHYCOB M TeopeMa CHHYCOB. Pemnienue
MPAKTUYECKUX 3374 C UCIOJb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHUHYCOB.

[IpeoOpazosanue nmonodbusi. [Tomobue cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 mpouU3BeAEHNUN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEAEHUN OTPE3KOB CEKYINHUX,
Teopema O KBaApaTe KacaTeJIbHOM.

Bektop, nmuHa (MOOyJdb) BEKTOpa, COHAIpPABICHHBIE BEKTOPBHL IPOTHBOIIOJIOXKHO
HaIPaBJI€HHbIE BEKTOPBIL, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalLUU HaX
BeKTOpamMu. PasnoxeHne BeKTOpa Mo JIBYyM HEKOJUIMHEApHbIM BekTopaMm. KoopauHaTel BeKTOpa.
CkanspHoe npousBesieHHe BEKTOPOB, IPUMEHEHHUE Il HaX 0XKE€HUs AJIUH U yTJIOB.

JlexapTOBbl KOOPAWHATBI HA IIJIOCKOCTH. YPaBHEHHs] MNPSMOM U OKPY>KHOCTH B
KOOPJAMHATAX, [IePECeUEHUE OKPYKHOCTEN U NPsMBIX. MeTO KOOPAUHAT U €ro MPUMEHEHNUE.

IIpaBunbHBIE MHOTOYrOJBHUKU. [lnnHa OkpyskHOCTHU. ['pagycHas u panguaHHas Mepa yria,
BBIYUCJIEHUE JUIMH OyT OKpyskHOCTel. [lnowmanpb kpyra, cekTopa, CerMeHTa.

JIBIDKEHMSI IIJIOCKOCTH U BHYTPEHHHE CUMMETPHH GUTYp (3JIeMEHTapHBIE MPEICTABICHUS).
[Tapannenssslii nepenoc. [ToBoporT.



INTAHUPYEMBIE PE3YJbBTATBI OCBOEHUA TIPOI'PAMMbBI YYEBHOI'O
KYPCA «I'EOMETPHUA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJBbTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHs TporpaMmbl ydebHOro kypca «Ieomerpus»
XapaKTePU3YIOTCA:

1) naTpuoTHYeCKOE BOCTIUTAHUE:

NPOSIBJICHUEM HHTepeca K TMPOLUIOMY M HACTOSIIEMYy POCCUHCKOW MaTeMaTHKH,
LIEHHOCTHbIM OTHOLIEHHWEM K JOCTHKEHMSIM POCCHMCKUX MATEMaTHUKOB U POCCUHCKON
MaTEeMaTHYECKON MIKOJIbI, K UCTIOJIb30BAHUIO 3THUX JOCTI)KEHUH B IPYTUX HAYKaX M MPHUKJIATHBIX
cepax;

2) rpaaaHCcKoe U IYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEH TpakgaHWHA W peau3alil ero Ipas,
NPEACTaBICHHEM O MaTeMAaTUYeCKUX OCHOBaX (PYHKLUHMOHUPOBAHUS PA3UYHBIX CTPYKTYP,
SIBJICHHUH, MPOLIEAYP IPakIAaHCKOro o0InecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYKIIEHUIO STHYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JOCTHKECHUH
HAyKH, OCO3HAHHEM BaYKHOCTH MOPAJIbHO-3TUYECKHUX NMPUHLIUIOB B AEATEIBHOCTH YIEHOTO,

3) TpyAOBOe BOCIHTAHHE:

YCTAHOBKOW HAa AKTUBHOE Y4YacCTHE B PEIICHHWH MPAKTHUECKUX 3a7ad MaTeMaTHYeCKOU
HAIPaBJIEHHOCTH, OCO3HAHUEM BAKHOCTH MaTeMaTHYECKOTrO 0Opa30BaHUs Ha MPOTSKEHUH BCEH
JKU3HH IJIS1 YCTIEUTHOH MPo(eCCHOHAIBHOW AEATENbHOCTH B PAa3BUTHEM HEOOXOAMMBIX YMEHHH,
OCO3HaHHBIM BBIOOPOM W TIOCTPOCHHWEM WHANBHUAYAJbHOW TpaeKTOpuH OOpa3oBaHUs U
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4yecKoe BOCIIHTAHHE:

CHOCOOHOCTBEO K 3MOLIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHATHIO MATeMaTHYECKUX
OOBEKTOB, 3a/1a4, PELICHUH, pacCy KISHHH, YMEHHIO BHIETh MATEMATUIECKIE 3aKOHOMEPHOCTH B
UCKYCCTBE;

S) HeHHOCTH HAYYHOI0 MO3HAHMA:

OpHUEHTALleld B JEeSTeNbHOCTH Ha COBPEMEHHYIO CHCTEMy HAY4HBIX MPENCTaBIEHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUs 4YeJOBEKa, MPHPOAbl M 0OIIecTBa, NOHUMAaHHUEM
MaTeMaTHYeCKOW HAyKH Kak c(epbl 4YeJOBEYECKOW MAEATENbHOCTH, 3TANoOB €€ pPasBUTHUSA U
3HAYUMOCTH JIJIsl PA3BUTHUS LIUBIIIN3ALUH, OBJIAJEHIEM SI3bIKOM MaTEMAaTHKH 1 MaTeMaTHYECKON
KyJbTYpOH Kak CpEeOCTBOM TIIO3HAHUS MHUpA, OBJAACHHEM MPOCTEHIINMH HaBBIKAMHU
HCCIIEIOBATEIBCKON IeATENbHOCTHY,

6) ¢usuueckoe BocnuTaHue, (OpMHpPOBaAHHE  KYJIbBTYPbl  3A0POBbS H
3MOLHOHAJIBHOIO 0J1ArONOJTyYHA:

TOTOBHOCTBIO TMPHMEHSATh MAaTE€MAaTHYECKHE 3HAHHMA B HMHTEPECax CBOErO 30pPOBBS,
BEJICHUS 340pPOBOro obpasza JKU3HM (3A0POBOE NMUTAHUE, COANAHCHPOBAHHBIN PEKUM 3aHITHH U
OTABIXA, peryjisipHas (U3MUecKass aKTUBHOCTb), CHOPMHUPOBAHHOCTBIO HaBBIKA pedIieKCcHH,
NPU3HAHHEM CBOETO NpaBa Ha OIIMOKY M TAKOTO JKe MpaBa JPYroro 4eIoBeKa,

7) 3K0JIOTHYECKOe BOCTIHTAHUE:

OpHEHTallell Ha MPUMEHEHHE MAaTEeMAaTUYeCKHX 3HAHUN U PeLIeHHs 3a/1a4 B O0JacTH
COXPAaHHOCTH OKPYXKaroIeH Cperpl, IUIAHUPOBAHMS IIOCTYIIKOB M OLEHKH HX BO3MOXKHBIX
MOCJIEACTBUN AJISI OKPY’KAaroOIeH Cpenbl, OCO3HAHHEM TIJIO0AJbHOTO XapakTepa KOJIOTHYECKHX
pobJieM U MyTel uX peleHus,



8) aganTauus K H3MEHSIIOLIHUMCSI YCJIOBHSIM COLHAJILHON U IPUPOAHOIL cpeabl:

TFOTOBHOCTBIO K JE€HCTBUSIM B YCJIOBHAX HEOMNPENEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4epe3 MPAKTUYECKYIO AEATEIbHOCTb, B TOM YHCII€ YMEHUE YUUTBCS Y APYTUX
Jroziel, mpruodpeTaTh B COBMECTHON AEATEIBHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIINU U3
OIBITA APYIUX,

HEOOXOIUMOCTBIO B (POPMHPOBAHNUHN HOBBIX 3HAHHI, B TOM 4HuCie (POPMYJIHPOBATH UAEH,
MOHATHSL, THIOTE3bl 00 OOBEKTaxX M SBJICHUSX, B TOM UYHCJIE paHE€ HEM3BECTHBIX, OCO3HABATH
neuunTel COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, TUIAHNPOBATh CBOE PAa3BHUTHE,

CIIOCOOHOCTBEO  OCO3HABAaTh CTPECCOBYKD CHUTYalMIO, BOCIPHHHUMATH CTPECCOBYIO
CHUTyallUI0 KaK BbBI3OB, TPEOYIOIIUI KOHTPMEP, KOPPEKTHPOBATh NMPUHUMAEMbIE PEIICHUS U
necTBus, GOPMYJIUPOBATh U OLIEHUBATh PUCKH U TOCJIEACTBUS, (POPMHUPOBATH OIIBIT.

METANPEJMETHBLIE PE3YJIBTATHI
[lo3HaBaTebHBIE YHHBEPCATbHBIE YUeOHbIE 1eHCTBHS

basoBble ornueckune 1eHCTBUA:

® BBUIBJSITh M XapPaKTEPHU30BATh CYILIECTBEHHbIE NMPU3HAKH MAaTEMATUYECKHX OOBEKTOB,
MOHATHH, OTHOLICHUH MEXAY TOHSATHAMHU, (POPMYyJIHUpOBaTH ONPENeJeHUs MOHATHH,
yCTaHAaBJIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCU(UKALNN, OCHOBAHUS JIs1 00O0IIEHUs 1
CPaBHEHMsI, KPUTEPHH ITPOBOIUMOTO aHAN3a,

® BOCHIPUHHUMATH, (POpMyIHpOBaTE U NPEOOPA3OBLIBATL CYXKACHUS: YTBEPAUTENbHBIE U
OTpHLIATENIbHBIE, €NUHIYHBIC, YACTHBIE U OOIIHUE, YCIOBHBIE,

® BBIIBJSITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U NMPOTUBOpEUNs B (pakTax,
JAaHHBIX, HAOMIONEHHWSX M YTBEPXKAEHUSX, MpPEAJaraTb KPUTEPUU MJIST BBIBICHHS
3aKOHOMEPHOCTEH U MPOTUBOPEUUL,

e JenaTh BHIBOABI C HCIOJBb30BAHHWEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIFOUeHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH,

e pa3duparb JOKA3aTENbCTBA MATEMATHUYECKUX YTBEPXKACHUH (TIPSIMbIE U OT MPOTHUBHOTO),
NPOBOJAUTH CAMOCTOSITEJIBHO HECJIOXKHBIE [TOKA3aTeNIbCTBA MAaTEMAaTHYeCKHX (PaKTOB,
BBICTPANBATh APTYMEHTALMIO, NMPUBOAUTb MPUMEPBI U KOHTPIPUMEPBI, 0OOCHOBBIBATH
COOCTBEHHBIE PaCCYKIEHUS,

e BoIOMpaTh crnoco0 pemeHust yueOHOH 3amaun (CpaBHMBATH HECKOJBKO BapHAHTOB
peleHus, BBIONpaTh Hauboee MOAXOMIIINNA ¢ YUYETOM CaMOCTOSITENIbHO BBIIENEHHBIX
KPUTEPHEB).

Ba3oBbie nccsienoBaTeIbCKue AeHCTBHSA:

® UCNOJB30BAaTh  BOMPOCHI  KaK  HCCIEAOBATENbCKUH  HMHCTPYMEHT  IIO3HAHUS,
¢dbopMyaHpOBaTH BOMPOCHI, (PUKCUPYIOIINE MPOTHBOPEUHE, MPOodIeMy, CaMOCTOSITETEHO
yCTAaHAaBJIMBATh UCKOMOE M JaHHOE, (OPMHPOBATH THIIOTE3Y, APIYMEHTHPOBATH CBOIO
MO3HLIUI0, MHEHHE,

® IPOBOIUTH IO CAMOCTOSITEIPHO COCTABJIEHHOMY IUIAHY HECJIOXKHBIA SKCIIEPHMEHT,
HeOONbIIOE MCCIIEOBAHME TIO YCTAaHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro
o0bekTa, 3aBUCUMOCTEH OOBEKTOB MEXKIY COOOM;

e camocTosATepbHO  (popMmysmpoBaTh OO0OOMmMEHHsT W  BBIBOABI IO  pe3yJibTaTaM
NPOBENEHHOTO HAOMIONEHHS, MCCIENOBAHUSA, OLEHUBATh JOCTOBEPHOCTH IMOJYYEHHBIX
Pe3yJIbTaTOB, BEIBOJIOB M OOOOIIECHHIA,



MPOrHO3UPOBATE BO3MOXKHOE PA3BUTHUE MPOLCCCA, a TAKIKEC BbIABUTATh MPEATIOJIONKCHUA
O €I'0 pa3BUTHUU B HOBBIX YCJIOBUAX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTD U H30BITOYHOCTh HH(POPMALINH, TAHHBIX, HEOOXOAMMBIX AJIs
peLIeHus 3a1a4H,

BBIOMpATh, AHAIN3UPOBATh, CHUCTEMATH3HPOBATb W HMHTEPIPETUPOBATH HH(POPMALHIO
Pa3JMYHBIX BUAOB U (POPM NPEACTABICHNUS,

BBIOMpaTh (GOpPMYy TIpeAcTaBICHHUs WHPOPMALNU U WIUTIOCTPHPOBATDH PELIaeMble 33a4u
CXE€MaMH, IarpaMMaMu, HHOH rpadukoil u ux KOMOWHALMSIMY,

OLICHUBATh HAAEKHOCTh MHPOPMALMH MO KPUTEPHSIM, MPEIIOKEHHBIM YUYHUTEIEeM HWIIH
copMyTUPOBAHHBIM CAMOCTOSITENTEHO.

KommyHukaTHBHBIE YHHBepcaabHble YyueOHble JeHCTBHS:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKIEHUS B COOTBETCTBHU C YCIOBHSIMU U IEJISIMU
oOmIeHust, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOKO TOYKY 3PEHUS B YCTHBIX H
MUCHhMEHHBIX TEKCTAaX, JaBaTh MOSCHEHUS IO XONy PEIISHUs 33aJa4i, KOMMEHTHPOBATH
TOJTyYEHHBINA Pe3yJIbTAaT;,

B XOz1€ OOCYX/I€HUS 3a/aBaTh BOMIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMbI, POOJIEMB,
pelaeMoil 3aa4uu, BbICKa3bIBATh MEH, HALICJICHHBbIE HA TIOMCK PEIIEHUs], COMOCTABIATh
CBOW CYXKACHHS C CYXKISHHUSIMHU NPYTHX YYACTHUKOB JIUAJIOTa, OOHAPYKUBATH PA3JIUIMe
U CXOACTBO NO3HWIMH, B KOPPEKTHOH (opme (POopMyIHpPOBaTh pa3HOIJIACHUS, CBOU
BO3PaKEHUS,

NPEACTABISITh PE3YJIbTATHI PEIICHUS 3a/a4H, SKCIEPUMEHTa, HUCCIENOBAHUA, MPOEKTA,
CaMOCTOSITENIHO BBIOMpaTh (OPMAT BBICTYIUIEHUS] C yYETOM 3a1ad NPEe3eHTalud U
0CcOOEHHOCTEH ay JUTOPHUH;

MOHUMATh W MCIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW U MHIUBHAYAJIbHOU pabOThI TIpU
pemeHnn y4eOHbIX MaTEMATHYeCKUX 3aad,

NPUHUMATh LIE€Jb COBMECTHOH AESTEIbHOCTH, IJIAHUPOBATh OPTaHU3ALMIO COBMECTHOMN
paboThl, pacnpenessiTh BUAbl padoT, 1OroBapuBaThCs, OOCYKAATh MPOLECC U PE3yJIbTaT
paboThl, 0000IIaTh MHEHHUST HECKOJIBKUX JIFOACH;

y4aCTBOBATh B TPYMIIOBLIX (hopmax padoTel (0OcyskaeHusi, 0OMEH MHEHUSMHU, MO3TOBBIE
IITYPMBI U APYTHE), BBIIOJHSATH CBOK) YacTh Pa0OThl U KOOPAUHUPOBATH CBOHU JIEHCTBHS
C IPYTUMU YJIEHAMH KOMAaHIIbI, OIICHHBATh KAYECTBO CBOETO BKJIAJa B OOIIUN MPOIYKT
Mo KpuTepusiM, ChOPMYTUPOBAHHBIM YIYACTHHKAMH B3aUMOJIEHCTBUSI.

PerynsiTuBHbIe YHHBepcaJbHbIe yueOHbIe 1elicTBHSA

Camoopranuzauus:

CaMOCTOSITENIbHO COCTaBIIAITh IUIAH, AJNTOPUTM peLIeHHs 3anadd (WK ero 4acTh),
BBIOMpATh CHOCOO peUIeHHs ¢ YYE€TOM MMEIOLINXCS PEeCypcoB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBaTb U KOPPEKTHPOBATH BAPHAHTBHI PELICHHHA C yUETOM
HOBOH HH(pOpMAIHH.

CaMOKOHTPOJIb, IMOLHOHAJIbLHBIH HHTELJIeKT:

BJIaeTh COCOOaMU CaMOIPOBEPKH, CAMOKOHTPOJSL MPOLECCa U Pe3yibTara PeIieHus
MaTeMaTH4YeCKOHN 3a/1a4u,



® TpeABUAETb TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTb MPHU PEHICHUU 3a1a4H, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HANNEHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYAHOCTEH,

® OLICHUBAThb COOTBETCTBHE PE3YJIbTaTa NEATEIHHOCTH MOCTABJICHHOHN LENH U YCIOBUSIM,
OOBSICHSITH MIPUYUHBI TOCTHKEHUS WITH HEAOCTHUKEHUS 1IeJTU, HAaXOAUTh OMUOKY, 1aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEJAMETHBIE PE3YJIBTATBI

K xonmy oOydenuwss B 7 KJjacce OOYYArOUIUICS TOJNYYUT CIEAYIOIIHE MPEAMETHBIC
pe3ynbTaThl:

Pacnio3HaBaTh W3ydeHHBIE TeOMeTpHUecKHe (UTYpbL, ONpPedeNsiTb UX B3aUMHOE
pacrionokeHne, HU300pakaTb TeOMETPHUYECKHe (UTYPBI, BBINOJIHATH YEPTEKU IO YCIOBHIO
3aaa4d. M3mepATe JNHMHENHHBIE W YIVIOBbIE BEJIMYMHBL PemaTh 3a7ayd HA BBIMUCICHHUE IJIUH
OTPE3KOB U BEJIMYUH YIJIOB.

Henatb rpyOyr0 OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJUYMH MPEAMETOB B PEANbHOH JKU3HH,
pa3MepoB MPHUPOHBIX 00BEKTOB. Pa3znnuarh pasMeps! 3TUX OOBEKTOB I10 MOPSAKY BETUIHHBI.

Ctpouts yepTeku K reOMETPUUECKUM 3a/1adaMm.

Ilonb30BaThCsl NpPU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, WCHONb30BAaTh MPU3HAKU U
CBOHCTBa paBHOOEIPEHHBIX TPEYTOJIBHUKOB IPH PEIIEHUH 3a1ad.

IIpoBOAUTE TOrMUECKUE PACCYKACHUS C UCIIOJIB30BAHUEM T'€OMETPUIECKUX TEOPEM.

Ilonb30BaThCsl NpPU3HAKAMHM PABEHCTBA IPSIMOYIOJIBHBIX TPEYTrOJIBHUKOB, CBOHCTBOM
MEAUaHbL, MPOBENEHHON K TUIOTEHYy3€ MNPsAMOYIOJIbHOTO TPEYrOJIbHUKA, B PELICHUU
FeOMETPUYECKHX 3a7a4.

OnpenensaTe MapaIeNTbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 00pasyeT ¢ HUMH
cexymas. OnpenensaTs napajieIbHOCTh MPSIMBIX C MOMOILBIO PaBEHCTBA PACCTOSIHUI OT TOYEK
OHOM IPSIMOM 10 TOYEK APYrOi MPsMOM.

Pemars 3amauu Ha kneryaroii Oymare.

[IpoBONUTE BBIYHMCICHHWS W HAXOAWTb YHUCIOBble W OyKBEHHBIE 3HAYEHHs] YIJIOB B
FeOMETPUYECKUX  334a4ax €  MCHOJB30BAHUEM CYMMBI  YIJIOB  TPEYrOJIBHUKOB U
MHOTOYTOJIbHHKOB, CBOWCTB YIJIOB, OOPa30BaHHBIX IPH IEPECEYCHUH MABYX MapauleIbHbBIX
NPsIMBIX CEKyLIeH. PemaTe npakTudeckue 3a1a4yu Ha HaXOKAEHUE YIJIOB.

Bramers NoHATHEM reOMETPUYECKOTrO MECTa TOUEK. Y METh OMPEAeIsITh OUCCEKTPHCY yIia
U CEPEeINHHBIN NEPIEHAUKYJISAP K OTPE3KY KaK FeOMETPUYECKUE MECTa TOUEK.

DopMyIHpPOBATh OMpPENENICHHUs] OKPYKHOCTH U KPyra, XOpAbl U JUAaMETpa OKPY>KHOCTH,
MOJIb30BATLCSL UX CBOMCTBAMU. Y METh IPUMEHSTH 3TU CBOMCTBA MPU PELICHUH 3a1a4.

Bnaners moHATHEM ONHCAHHON OKOJIO TPEYrOJbHUKA OKPY>KHOCTH, YMETb HAXOAUTHL €€
uentp. Ilonp3oBarbes pakTamMu 0 TOM, 4TO OMCCEKTPUCHI YIVIOB TPEYrOJIbHUKA NEPECEKAIOTCS B
ONHOM TO4YKE, MU O TOM, 4YTO CEpPEeAMHHBIE MEPHEeHIUKYJSIPbl K CTOPOHaM TPEYrOJbHHKA
MEPECEKAIOTCS B OJJHON TOUKE.

Bnanere noHsTHEM KacaTeIbHOM K OKPYXXHOCTH, TIOJB30BAaTbCSI TEOPEMOM O
NEPNEHAUKYJIAPHOCTH KacaTeIbHON U pagnuyca, NPOBEAEHHOIO K TOYKE KaCAHUsI.

Ilonp30BaTbCsi MOPOCTEHIIMMU TEOMETPUYECKUMH HEPaBEHCTBAMH, IIOHUMATb HX
MPAKTUYECKUNA CMBICII.

IIpoBOAUTE OCHOBHBIE TEOMETPUUECKHUE TOCTPOECHHUS C MOMOILBI) LUPKYJIS U INHEUKH.



K xonmy oOydenunss B 8 kjacce OOy4arOUIUIiCS TONYYUT CHIEAYIOIIHE MPEIMETHBIC
pe3yJIbTaThI:

Pacrio3HaBaTh OCHOBHBIE BHUJBI YETBHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, ITOJIB30BATBCS HX
CBOWCTBaMH MPH PELICHUN T€OMETPHUECKUX 3a7ad.

[IpuMeHATh CBOWMCTBAa TOYKH IEPECEUSHHMsT MEOUaH TPEyrojbHHKa (IIEHTpa Macc) B
peleHny 3aaau.

Bramers moHsTHEM CpenHEN JIMHUHM TPEYrOJbHUKA U TPAIELUH, MPUMEHSITh X CBOMCTBA
IpU pelIeHUH reomerpudeckux 3anad. Ilomp3oBatbesi Teopemoinn ®aneca U TEOpeMOH O
NPONOPLUHUOHAIBHBIX OTPE3KaX, MPUMEHATh UX AJISI PEIICHHUS IPAKTUIECKUX 3a1ad.

[IprMeHsATh MpU3HAKK MTONO0US TPEYTOJBHUKOB B PEIIEHUH F'€OMETPUYECKHX 3a/1a4.

ITonb3oBatbest Teopemoit Iludaropa anmsd pemeHus: reoOMETPUUECKUX U MPAKTHYECKHX
3amad. CTpOUTh MAaTeMaTHUYECKYI0 MOJENb B MPAKTUYECKHUX 3a7adaxX, CaMOCTOSITENIbHO AeJaTh
YepPTEIK M HAXOAUTH COOTBETCTBYIOIIHE AJTUHBI.

Bramere MOHATHSMH CHHyCa, KOCHHYCa M TaHI€HCa OCTPOrO YIJIa MPSIMOYTOJBHOTO
TpeyroapHuKa. [1onb30BaThCS STUMH NOHATHSIMHE IJIS1 PELICHUS IPAKTUYECKNX 3a/1ad.

Bemucnare  (pa3amuHBIME - criocobaMu)  MIIOLIaAb  TPEYrOJbHMKA W TUIOLIAIH
MHOTOYTOJIbHBIX ~ GuUryp (momb3ysice, rne HeoOXOomuMmo, KaibKynsaTopoMm). IIpumeHsTH
MOJIyY€HHBIE YMEHUSI B MPAKTHYECKUX 33a4ax.

Bramere MOHATHUSMH BIUCAHHOTO M LEHTPAJBHOTO YIJIA, HCIOJB30BAaTh TEOPEMBbI O
BIIMCAHHBIX YIJIaX, yIJax MEXAY XOpAaMmu (CeKyLIMMH) U yIiie MEeXAy KacaTeIbHOH U XOpAoH
NIPU PELICHUH FT€OMETPUIECKHX 3a/1a4.

Bragere MOHATHEM OMMCAHHOTO HYETBIPEXYTOJbHHUKA, MPUMEHSITh CBOWCTBA OMHCAHHOTO
YeThIPEXYTOJbHUKA NP PEIIEHUH 3a1a4.

[IprMeHATh MONMy4YeHHbIE 3HAHHS HAa MPAKTHKE — CTPOUTb MAaTEMATHYECKHE MOAETH JIs
3a/1a4 peasbHON KU3HU U TPOBOJUTH COOTBETCTBYIOLIHNE BBIYUCICHUS C IPUMEHEHHEM MO100uUs
U TPUTOHOMETPHH (TIOJIB3YSCh, II€ HEOOXOIUMO, KaJbKYJISITOPOM).

K xonmy ofOydenuwss B 9 kjacce OOYYarOUIUICS TOJNYYUT CIEAYIOIIHE MPEeIMETHBIC
pe3yJIbTaThl:

3HaTh TPUTOHOMETPHUECKHE (YHKIHH OCTPBIX YIJIOB, HAXOAWUTb C HX ITIOMOLIBIO
pa3NUYHbIE  3JEMEHTBl  MPSIMOYTOJBHOTO  TPEYrOJbHHMKA (KpEIIeHHEe  MPSMOYTOJIbHBIX
TPEyroJbHUKOB» ). HaxoauTh (C MOMOIIBIO KaJbKYJIATOPA) IJIMHBI M YIJIbl JJIT HETAOIUYHBIX
3HAYEHUMN.

[Tonb3oBaTbest GOpMyTaMU IPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXKIECTBOM
111 HAXOJKIEHUS! COOTHOIIEHUH MEXXIY TPUTOHOMETPUIECKIMHU BETUIMHAMH.

Hcnonp30BaTh TEOPEMBbl CHHYCOB U KOCHHYCOB JJISI HAXOXKIACHHS PAa3IMYHBIX 3JIEMEHTOB
TPEyroJbHUKA (KpEIIeHHEe TPEYTOJNbHUKOBY), MPUMEHSITh MX TMPH PEIIEeHHH TIeOMETPHUYECKUX
3aj1a4.

Bnamers nmonsiTusiMu npeobpazoBaHust TOKOOHs, COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX
¢uryp. Ilonp3oBarbest CBOHCTBAMHU 1TOI0OMS MPOU3BONIBHBIX (PUTYP, YMETh BBIYUCISATH AJIUHBI U
HAXOIUTh YIibl Y MONOOHBIX ¢uryp. [IpumensaTs cBolicTBa momodus B MPAKTUYECKHUX 3a/1adax.
YMeTb MPUBOAUTE MPUMEPHI NOAOOHBIX (PUTYP B OKPYIKAFOIIEM MHpE.

ITonb30BaThcst TEOpEMaMu O MPOM3BEACHUU OTPE3KOB XOpPI, O MPOM3BEAEHHH OTPE3KOB
CEKYIUX, O KBaJpaTe KacaTelbHOM.

ITonb30oBaThCst BEKTOpaMH, IOHUMATh HX TIE€OMETPUYECKMA W (U3MYECKHH CMBICH,
NPUMEHITh MX B PEHIEHUH TeOMETPUUECKUX M (U3NYeCKUX 3amad. IIpuMeHsTh CKanspHOe
NPOM3BENEHUE BEKTOPOB JIJIsl HAXOXKIEHHSI JUIUH U YTJIOB.



[Tonb30BaTbCst METONOM KOOPAWHAT HAa IUIOCKOCTH, NPUMEHATb €ro B pPELICHHU
reOMETPHYECKUX U MPAKTHUECKUX 3a7ad.

Bragers MOHATHSAMU NPABHIIBHOTO MHOTOYTOJBHUKA, IJIMHBI OKPY>KHOCTH, IJIMHBI yTH
OKPY>KHOCTH W paJIMaHHOW Mephl yIJla, YMETh BBIUUCIATH IUIOMIAAb KPyra M €ro 4acrei.
IIprMeHATE MoNyYeHHBIE YMEHHS B MTPAKTHYECKHX 3a/1a4aX.

Haxomute ocu (MM LEHTPBI) CUMMETpUU (PHUTYyp, TPUMEHSTb IBUXEHHS IUIOCKOCTH B
MPOCTEHUIINX CIyYasiX.

[IprMeHATh MONy4YeHHbIE 3HAHMS HA MPAKTHKE — CTPOUTb MAaTEMATHYECKHE MOAETH IJIs
3a/a4 peasbHON JKU3HU U TPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHHUS C TPUMEHEHUEM TTIOA00HS
U TPUTOHOMETPHUYECKUX (PYHKIMH (TTONB3YSICh, I71e HEOOXOIUMO, KAJIbKYJISATOPOM).
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