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MNOACHUTEJIBHASA 3AIINCKA

pacIoJIOKEHUE, ONMUPACTCS Ha JIOTHYECKYH0, JTOKa3aTelIbHYI0 JHHHUIO. [IeHHOC
FCOMETPHUH Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs 3aKII0YaeTCs B TOM, YTO 00Y
YUHUTCSI TPOBOAMTH JIOKA3aTEIbHBIC PACCYXKIACHHUSA, CTPOUTH JIOTHYECKHE 03aKJIFOYCHHS,
JIOKa3bIBaTh HCTUHHBIC YTBEPXKIACHUS W CTPOMTh KOHTPIPUMEPHI K JIO M} [IPOBOIUTH
PacCyXJIeHUsI «OT IIPOTUBHOTO», OTIWYATh CBOMCTBA OT IMPHU3HAKOB, @o@ynﬂpOBaTb oOpaTtHbIe
yrBepkaeHus. Oco0oe 3HAUYeHHME JOKa3aTelbHas JIMHUS HMECT JUIS ONEHHOTO W3YYCHHUS
MaTEeMaTHKH.

Ilenpto U3ydeHUs: reOMETPHUU SIBJISIETCSI MCITOJIb30BAHUE €€ Kak
KaK MaTeMaTHYECKHWX, TaK M MPaKTUYECKHX 3a7ad, BCTpedaro B peajbHON >KHU3HHU.
OOyvaromuiicst JOKEH HAYYUTHCS OMPEACIISATh reOMeTpnqecxy®* Y, OIIUCHIBATh CIIOBAMH
yepTéX WIM PUCYHOK, HAWTH IUIOMIAAbh 3€MEJIBHOTO Y4YacTKa, CUMTBIBATh HEOOXOIUMYIO

MEHTAa IIPU PELIEHUN

JUIMHY ONITOBOJIOKOHHOTO Ka0eys Win TpeOyemble pa3Mephbl a JUIsi aBTOMOOWIIS. DTOMY
COOTBETCTBYET BTOPAs, BBIYUCIMTEIbHAS JIMHUSA B H3yYe omerpuu. IIpu penrenuu 3amnau
IPAKTUYECKOT0 XapakTepa 00ydYaroUMiAcs YIUTCs CT €MaTHYECKHE MOJIEIN PEATbHBIX
JKU3HEHHBIX CUTYallMi, MPOBOJUTH BBIYUCIEHHS €HUBATh AaJEKBATHOCTH MOJYYEHHOIO
pe3ynbraTa. "

Oco0eHHOCTh y4eOHOro Kypca yriayOnaEHHOTO M3y4eHUs TE€OMETPUH COCTOUT B TOM, UTO
o0yyJaromuecs: He MPOCTO 3HAKOMSTCS C ONPeACICHHBIMU TOHATHAMH, 8 YBEPEHHO OBJIAJCBAIOT
umMu. CyllecTBYIOIIME TEMbI MPOTrpamMMbl 40a3 Kypca TeOMETpUU HU3ydaloTcs Ha Oolee
rIyOOKOM ypOBHE, a O0O0yd4aromuecs 0T yMEHHS, IIOMOTAIOIINE UM YBEPEHHO
MPUMEHSTh CBOM 3HAHUS HE TOJHKO B mce, HO U B CMEXHBIX IIpeIMeTax, MPex/ie BCEro
q)mmce u I/IH(bOpMaTI/IKe, a TaK¥XE OJIb30BATHCA IMOJTYYCHHBIMW 3HAHWAMU IIPU PCHICHUU
MPAKTUYECKHX 3a7ay.

CornacHo yueOHOMY TIIJIaHy, KJlaccaX W3y4YaeTcs YIIIyOJNEHHBIA y4eOHBIH Kypc
«["eomeTpus», KOTOPBIN BKITFOTACT CIIEyIOIIe OCHOBHBIE pa3Aenbl conaepkanus: «Hauama
reoMmerpun», «TpeyronpHukn», «OxpyxHOCTB»,  «HeTblpéxyronbHuku», «llomobuey,
«DNeMeHTbl TPUTOHOMET «[Inomaan», a Ttakke «Meron KoopAuHAT», «BeKTOpPBI»,
«IIpeoOpazoBaHus MIOCKOE

Ha usyuenue yuef
(3 gaca B Hepeno),

ypca «I'eomeTpusi» otBoauTcst 306 yacos: B 7 kinacce — 102 yaca
— 102 gaca (3 gaca B Hepeno), B 9 kiacce — 102 gaca (3 gaca B

HEJIEIIO).
COJAEP)KAHUE EHUA
7 KJIACC O
Hay eoOMeTpHuH
Hctophs BOBHUKHOBEHUS U pa3BUTHUs reoMeTpun. HayanbHble TOHATHSA reoMeTpun. Touka,
npsiMag oK, ;tyd. [ToHsaTHE 00 akcuome, TeopemMe, T0Ka3aTeIbCTBE, ONPEACIICHUH.

MHOE pacCIlOJIOKEHHE TOYEK Ha MpsMOM. M3MepeHue MIMHBI OTpe3Ka, pacCTOsHUE
e OYKaMHU.
OJIYIUIOCKOCTh W yros. Buael yrios. M3mepeHue BenuuuH yriioB. BepTUKainbHbIE U
Hble yrubl. [lapamienbHble M TNEpIEHIUKYISpHbIE OpsiMble. PaccTosHME OT TOYKM 10
@HMOﬁ. buccekrpuca yria.
Jlomanas. Bunael  somanbix.  [Inuna — somaHod. MuoroyrosnbHuku.  [lepumerp
(bé [TepBuuHbIe MpeaACTaBIECHUS O PAaBEHCTBE (PUTYp, UX PACTIONOKEHUH, CHMMETPHUH.

MHOI'OYT'OJIbHHKA. IlonsTue o BBIITYKJIBIX W HEBBIITYKJIBIX MHOT'OYI'OJIbHHUKAx.



TpeyrojbHUKH

Buast TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIE, MPSIMOYTOJILHBIE, TYHO bIC,
paBHOOEApEeHHbIe, paBHOCTOPOHHHE. Meanana, OucceKTpuca v BbICOTa TPEYTOJIbHHKA

PaBenctBo TpeyronbHukoB. IlepBblii M BTOPOMl NPU3HAKU DPABEHCTBA T[ @
PaBHOOeIpeHHbIE TPEYTOJbHUKA U UX cBOMCTBa. [Ipu3Hak paBHOOEAPEHHOTO TPEY
TpeTuii mpu3HaK paBEHCTBA TPEYTOJILHUKOB.

COOTHOILIEHUS] MEXly CTOPOHAMHU U YIiaMU TPEYroJIbHUKA. HepaBeHC’AQFpeyFOJIBHI/IKa.
HepaBeHncTBO 0 MiIMHE TOMaHOM. "y,

Cummetrpuunbie ¢purypbl. OCHOBHBIE CBOMCTBa 0CEBOIt CI/IMMeTpI/II/h_[pI/IMepBI CUMMETpUU
B OKPY’KAIOIIEM MUDE.

I[HapanneabHblie npsimbie. CymMMa yriioB MHOTOYT0JIbHMKA

[TapamienbHOCTh MNPSMBIX, UCTOPUYECKUE CBEACHUS O IO
Jlo6aueBcKOro B OTKPBHITUM HEEBKIMIAOBON reoMeTpuu. CBONMCTB
npsiMbeix. CymMma yriaoB TpeyrojibHUKA. BHelHue yribel Tpe
YIJIOB MHOTOYTOJIbHUKA U CYMMa BHEIIHHUX YIJIOB BBITYKJIOTO4

IIpsimoyroJibHbIE TPEYTrOJLHUKHU

.
o
IIpocreitmme nocrpoenust. IHCTpyMEHTBI U1l U3BMEPEHUU U IIOCTPOCHUM. 0&

[Tpu3Haku paBeHCTBA MPSMOYTOJBHBIX TPEYro [lepnienauKkynsap ¥ HaKJIOHHAs.
CBOICTBO MeIWaHbl MPSIMOYTOJIBHOTO  TPEYro a, TPOBENEHHONM K THUIIOTEHY3E.
[IpsiMOyTOJIBHBINA TPEYTOJIBHUK C YIiioM B 30°. L

OKpY:KHOCTh

[loHsATHA OKPYKHOCTU U Kpyra. JIE€MEHThb Y>KHOCTH M Kpyra: LEeHTp, pauyc, AMaMeTp,
XO0p/Jla, uX CBOMCTBA. B3anmHoe pacnonoxeHu HOCTH U Tipsimoii. KacaTenbHas u cexyrias
K OKPYXHOCTH. OKpYyXHOCTb, BIIMCaHHaid a. Ilpocteiiimnie NoCTpoeHUsT C MOMOILIBIO

LUPKYJIS U JINHEUKU.

I'eomeTrpnyeckne mecra TOYeK

[Ionarne o reomerpuueckoMfMecte Touyek. IIpumepsl reoMeTpud4ecKux MeCcT TOYEK Ha
IUIOCKOCTH. buccekTpuca yria u CCpeIMHHBINA NEPIEHIUKYIAP K OTPE3Ky KaK T€OMETPUUYECKUE
MecTa Touek. OnucaHHas OKPYXHOCTb TPEyTroJIbHHKA, €€ LEeHTp. MeToJl reOMeTpUYeCKUX MECT
TOYEK IIPU PELIEHUU T€OMETPHYECCKUX 3a1ay.

IocTpoeHust ¢ MOMOLILIY HUPKYJISA U JTHHEHKH

Hcropuueckue cpegeHHs. §OO0CHOBaHMS MPOCTEHIIMX IMOCTPOSHHM, 3Tambl 3aJauyd Ha
IIOCTPOCHUS, PELLICHUE Ha [IOCTPOCHHE IUPKYJIEM U JIMHEUKOM.

8 KUIACC

YeTbIpEXyroabHUKH

ITapaue M, €ro MpHU3HAaKM M cBoicTBa. IIpsMoyrosbHuK, poM0O, KBaapaT, HX
[IpU3HAKU U Ba. Tpameuus. PaBHoOenpenHast Tpamenusi, €€ CBOWCTBa U TPU3HAKHU.
IIpssmoyromn anenyst. CpeqHss JIMHUSA TpareLnuy.

Cp VHUs TPEYroJibHUKA. MeToJ yABOCHHS MeaHuaHbl TpeyrojbHUKa. Teopema o
pecege €1aH TPeyrojabHUKa.
ema Qaieca, TeopeMa O IPONOPHUOHAIBHBIX OTpe3kax. Teopema BapunboHa s

ne
np JILHOTO YETBHIPEXYTOJIbHUKA.
HTPAJIBbHO-CHMMETPUYIHBIC (PUTYPHI.
ITonoOue
[TogoOue TpeyroabHHKOB, KOdhdumueHT momodus. [IpusHaku mogoOusi TpeyroabHUKOB.

@pI/IMCHCHI/IC HOI[OGI/ISI IpUu pCHICHUN I'COMETPUUCCKUX U MMPAKTHUYCCKUX 3a/1ay.

IMianomann



bopMynbl Ui IUIOIIAAM TPEYrolbHUKA, Mapajuiesorpamma, pomba u Tpamenuu. Ilmola
no00HbIX huryp. OTHOIIEHHE IIOMIACH TPEYTrOJIbHUKOB.

Teopema Iludaropa

Teopema IIudaropa. Ilpumenenue Tteopems! Iludaropa npu perenun qe ux
3ajay.

DJieMEeHTbl TPUTOHOMETPHHU

CuHyc, KOCHHYC, TAHI'€HC M KOTAHI'€HC OCTPOrO yrjia HpﬂMOYFOHLHO%TpGyFOHBHI/IKa.
Tpuronomerpuueckue ¢ynkuun yrnos B 30°, 45°u 60°. Ilponopuu@HaibHBIE OTPE3KH B
HPSMOYTOJIBHOM TPEYTOJIbHUKE. ""

YrJbl ¥ 4eThIPEXYT0JIbHUKH, CBA3AHHbIE ¢ OKPY’KHOCTHIO

BriucanHble M LEHTpalbHBIE YIVIBI, YIOJ MEXAY KacaTeabHO
XOpJaMHd ¥ CEeKyIIMMHU. BrucaHHble W ONMCAaHHBIE OKp
4yeTbIpéXyroapHuKku. CBOICTBA M MNPU3HAKU BIMCAHHOTO

>
[Tonsatne o momamu. CBOMCTBA IUIOMIAJACH T'€OMETPUYSCKHX (QUTYP. HpOCTe@.
I

J0M. YTIIbl MEXIy
TpEyrojibHUKa U
oJlbHUKA. B3aumuooe

pacronoKeHue JByX OKpyxkHocTed. Kacanuwe OkpyKHOCTEH € KacaTeJbHble K JABYM
OKPY’KHOCTSIM. %
9 KJIACC Q)

Pemenue TpeyrojibHUKOB Ny

Cunyc, kocuHyc, TaHreHc yrioB ot 0°mo 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
ToxkaecTBO. Popmynsl npuBeAeHus. Pemenne TPpeyroasHUKOB. Teopema KOCHHYCOB U Teopema
CHUHYCOB. Pemrenue IPaKTUYCCKUX 3aJdad C U BaHUCM TCOPEMbI KOCHMHYCOB U TCOPCMbI
CHHYCOB. PelieHue 3aau reoMeTpuueckon o

Tpuronomerpudeckue GOPMyIIHI [ @

aJI TPEYTOJIbHHKA, TTapajuiesiorpaMmma, pomoa,
tpanenuu. @opmyia ['epona. @opmysia i IV BBITYKJIOTO YEThIPEX yTrOJIbHHKA.

ITogo0ue TPEYroJbLHUKOB

Xop/pl ¥ 10I00HBIE Tpeyr& UKW B OKPY)KHOCTH. TeopeMa O MpPOU3BEICHUH OTPE3KOB
XOpA, TEOPEMBI O TPOU3BEICHWH OTPE3KOB CEKYIIUX, TeOpeMa O KBajapaTe KacaTeIbHOU.

IIpuMmeHeHne npu pelieHuu FeoMeTpudeckux 3azad. Teopemsl Uesbl u Menenas. Ilonarue o

TOMOTETHH.

MeTtoa KOOPAUHAT

VYpaBHeHuE mps IJIOCKOCTH. YTJIOBOM KOA((UIHUEHT M CBOOOAHBIA YJIEH, HX
TEOMETPUUYECKUN CMBIC QIJIETBHOCTh U NEPHEHIUKYISAPHOCTh NPAMBIX (Yepe3 YIiioBOM
KO3 (ULIUEHT).

YpaBHeHME HocTH. HaxoxkneHue mnepecedyeHUl OKPY)KHOCTEM U TPAMBIX B

KoopauHarax. @opmysna paccTOSTHUS OT TOYKM 110 mnpsMoi. [lnomane mapamienorpamMma B
KOOp/INHATAaX, Tie 00 OpUEHTHPOBaHHOW TMuIomanu. IlpuMeHeHue mMeroma KOOpAWUHAT B
MIPAKTUKO-0P OBaHHBIX TEOMETPUYECKHUX 3a7adax.

BekTop

Be a riockocTH. CrokeHue U BBIYMTAHUE BEKTOPOB — IpaBHJIa TPEYrOJIbHUKA U
napail MMa. YMHOXEHHE BekTopa Ha uucio. Koopamuarel BekTtopa. CrokeHue u
BBIYMTAHKE BEKTOPOB, YMHOKEHHE BEKTOpA HA YHCIIO B KoOpAHHATax. [[puMeHeHne BEKTOpoB B

(I)I/I@)L[CHT]) macc.
HATHE O Oasuce (Ha TUIOCKOCTH). PasmoskeHuwss BEKTOpoB mo Oasucy. CkaispHOE
A3BEICHIE BEKTOPOB, TEOMETPHUECKHUI CMBICT U BBIPAXKEHHE B JIEKAPTOBBIX KOOPAMHATAX.

FeOMETPUUYECKUX 3ajau C IOMOIIBIO CKAJIIPHOTO MPOU3BEACHHUS.
(b JIMHA OKPYKHOCTH U IJIOIIAAL KPyra

{



BBIYMCIICHUE JJIMH AYyr OKpyxkHocteil. Ilmomane kpyra, cekropa, cermMenta. Mcropuuéek
CBEJICHHSI 00 M3MEPEHUH JITMHBI OKPYKHOCTHU U TUIOIATH KPyTa. Qﬁ
OceBast

JIBHKEeHMSI IIJIOCKOCTH

LenTpansHas cumMerpusi. LleHTpanbHO-CUMMETpUYHBIE (DHUTYPHI. HOB
cuMMeTpusi. PUrypsl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocu. [lapasnienbHbud €peHoc.

[TonsiTne nBWKeHWS W ero cmoiicTBa. PaBeHcTtBo ¢uryp. IlposBreHUs cUMMETpUu B
npupose, >KUBOMHUCH, CKYIbNType, apxuTekrtype. Kommosuiuu [BXKeH#M (pocreiinme
npumepsl). [IpuMeHeHne B reOMeTpuYecKux 3aadax. y
[LIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS IIPOT'PAMMBI VUEBHOI'O KYPCA

«EOMETPUSI» HA VYIJYBJIEHHOM YPOBHE OCH I'0 OBLIEI'O
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI OQ

JIMYHOCTHBIE pe3yabTaTbl OCBOCHU ITPOrpaMMblL HO%M&TI/IKG XapPaAKTCPUIYIOTCA B

>
IIpaBunbpHBIE MHOTOYTOJIBHUKH. [{JIMHA OKPYKHOCTH. ['pajycHas U paauaHHas Mepa @ k
u

YaCTH:

1) naTpHOTHYECKOI0 BOCIIUTAHUSA: Q)

MPOSIBJICHUEM HHTEpeca K TMPOIUIOMY U OSIIIIEMYy POCCHUUCKOM MaTeMaTHKH,
IIEHHOCTHBIM OTHOIIEHHWEM K JOCTHXKCHHSIM CUHCKMX MaTEMaTUKOB M POCCHUUCKOM
MaTeMaTUYECKON IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) IrpakaIaHCKOIro 1 AYXOBHO-HPaABCTBCHHOI' O BOCIIUTAHUA
FOTOBHOCTBIO K BBIINOJHEHHIO 00s3a cIcH I'paXaaHuHa MW peain3aluu €ro IIpaB,

MPEJCTABICHUEM O MAaTEeMaTUYECKUX % (G YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYP,

SBIIEHUH, TPOLIEYp TPaXIAaHCKOTO OO0 (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXICHUIO ATUYECKUX MPOoOseMy CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHHUEM JIOCTHKEHUU
HayKH, OCOSHAHUEM BAXHOCTH MQPIPHOZPTHMECKHUX NPHHLMIIOB B IEATENLHOCTH yu€HOTO0;

[IOCTPOEHUEM WHJMBUIYaJbHOW TpaeKTOpuu oOOpa3oBaHUs U
HYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEIH;

4) 3¢TeTHYEeCKOTOsBOCTIMTAHUSI:

CIOCOOHOCTHI SMOLIMOHAIBHOMY M JICTETHYECKOMY BOCIPHUATHIO MaTEMAaTHUECKUX
00BEKTOB, 33/1a4, PELICHUN, pPacCyKI€HUIN, YMEHUIO BUJETh MATEMAaTHUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHH HAYYHOI0 NMO3HAHUS:
opue Hel B JEATEILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyYHBIX IPEACTaBICHUN 00

OCHOBHBm HOMCPHOCTAX pPasBUTHA UYCJIIOBCKA, IMPUPOABI U O6III€CTBa, IIOHUMAaHHUEM

MaTrem on HAayKH KakK C(l)epbl 4eJIOBEUYECKOM ACATCIIBHOCTH, O5TallOB eé pa3sBUTHA H
3Ha4 W JJIA pa3BUTUSA UBUIINM3alllU, OBJIAJICHUCM A3BIKOM MAaTCMATUKH U MaTeMaTHIeCKOM
KY. Ol Kak CpCACTBOM TIIO3HAHUA MHpPA, OBJAJCHUCM HaBbIKaMU HCCHCHOB&TCHBCKOﬁ

@ HOCTH,
6) dbusmyeckoro  BocnUTaHUsl, (POPMHPOBAHUS  KYJIbTYPbl  3JI0pPOBbI W
HMOHAJILHOTO 0J1arONOJyYHs:

(b' TOTOBHOCTBIO TPUMEHSTh MAaTEMAaTHUUECKHE 3HaHUsI B HMHTEPECAX CBOETO 370pPOBbS,
BEJICHUS 370POBOTO 00pasa >Ku3HU (310pOBOE MUTAaHME, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBhIKA pe(IIeKCHUH,

(b MpU3HAHHEM CBOETO IpaBa Ha OIMOKY U TAKOTO )K€ IIpaBa JIPyroro 4YeJI0BeKa;



7) 3KOJIOTMYeCKOT0 BOCITUTAHMSA:

OpHUCHTAIlMEH Ha MPHUMEHEHHE MaTeMaTHYECKUX 3HAHWH U pelleHHs 3aqad B 00JMacT
COXPAHHOCTH OKPYKAIOMICH Cpefbl, IJIAHUPOBAHUS IOCTYIKOB M OLEHKH WX BO3)
MOCJICICTBUI Ui OKPY’KAIOIIeH Cpejbl, OCO3HAHUEM TJI00AIBHOTO XapakTepa 2
npoOJeM U yTel UX PEIICHHUS;

8) amanTanuu K M3MEHSIIOIUMCS YCJIOBUSIM COLMATBLHOM W IPUPOTHOI ¢

TOTOBHOCTBIO K JCHCTBHUSM B YCIOBUSX HEOMPEICIEHHOCTH, TOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4epe3 MPAKTUYCCKYIO JIEATEILHOCTh, B TOM YHCIE YMEHHE YUUTBCS Y IPYTUX
Jr0Jiel, mpuoOpeTaTh B COBMECTHOM J€ATEIIbHOCTH HOBbIC 3HAHMS, HABBEKM U KOMICTECHIUM U3
OIIBITA JAPYTHX; ~

HEOOXOUMOCTBI0O B (POPMHUPOBAHUU HOBBIX 3HAHHHA, (OPMYI b UJCH, TOHATHUS,
runore3bl 00 00bEKTaxX U SBICHUSIX, B TOM YHCIIE paHee HEU3BECTHb 3HaBaTh JEe(PUINTHI
COOCTBEHHBIX 3HAHUKM M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE pa3B ‘%

3

CIIOCOOHOCTBID  OCO3HABATh CTPECCOBYIO CI/ITyaHI/II-O,Gp

HUMaTb CTPECCOBYIO

CUTYaIlMI0 KaK BBI30B, TPEOYIOUINI KOHTpMEp, KOPPEKTHUPO WHUMAaeMbI€ pEUICHUs M

neictBus, GopMyJIUpoOBaTh U OLIEHUBATh PUCKH U MOCIIEACTB MHUPOBATH OIIBIT.
METAINPEAMETHBIE PE3YJIbTATBI Q)
B pesynapraTre OCBOEHHS INPOrpaMMBI I10 @ie K& Ha YPOBHE OCHOBHOI'O OOLIEro

oOpaszoBaHusi y oOydJaromierocs OyayT cGOpMHpPOBAaHbEI MeTaNpeIMeTHbIe Pe3yJabTaThl,
XapaKTEPU3YIOIIUECs  OBJIAJACHUEM  YHHUBED HBIMH  IIO3HABaTEJIbHBIMU  JICHCTBHUSAMU,
YHUBEPCATHHBIMH KOMMYHHUKATUBHBIMUA JICHCBBUSIMH U YHUBEPCAIBHBIMU PETYJISITUBHBIMU
NEUCTBUSIMU.

ITo3naBaTenbHBIC YHHBEPCAJIbHBIE @ AeiCcTBUSA
ba3oBrble Jornyeckue 1eHCTBHSA:

BBLABIATE M XapaKTEPH3ORANG CYJIECTBEHHBIC NPH3HAKM MATEMATHIECKHX 00BEKTOB,
NOHSTUM, OTHOIIEHUNH MEXKI¥s TMOHATUSAMHU, (QOPMYIUPOBATH OINpPEAEICHUS TMOHATHUH,
yCTAQHAaBJIMBATh CYIIECTBEHHBI MpPHU3HAK KJIACCH(PHUKAIMK, OCHOBAaHUSA Ui OO0OOLIeHHS U
CpaBHEHUs1, KPUTEPUU ITPOBOJIUMOIO aHAIU3A;

BOCIIPUHUMATh, (OPMYJINPOBATH M NPeoOPa3OBBIBATH CYKICHMS: YTBEpIUTENbHbIE HU
OTPHLIATEIIbHBIE, €IUHU aCTHbIE U 00I1IKE, YCIOBHBIE;

BBIABIIATH MaT K1€ 3aKOHOMEPHOCTH, B3aWMOCBSI3M M NPOTHUBOpeuns: B (pakrax,
JTaHHBIX, HaOJIIOeH U YTBEpXKACHUAX, IIpeajlaraTb KPUTEPUHM U1 BBIABICHUSA
3aKOHOMEPHOCTEN TUBOPEUNIL;

JienaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKHM, JEAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIIOUE€HH 3aKJIIOUYECHUN 110 aHAJIOTUU;

a3aTeNbCTBA MAaTEMaTHMUECKUX YTBEP)KIEHUH (IpsiMble U OT MPOTHUBHOIO),
OCTOATENbHO  JIOKA3aTeNbCTBA MaTeMaTUYeCKUX  (aKTOB, BBICTPAUBATh
MIPUBOJUTH IIPUMEPBI U KOHTPIPHUMEPHI, IPUMEHATH METOJ MAaT€MAaTHYECKOU

paTh criocob pereHust yaeOHOM 3a/1aun (CpaBHUBATh HECKOIBKO BAPUAHTOB PEIICHMUS,
BEI b HanboJIee MOAXO AN ¢ YUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPHEB).
€ HccJaeaoBaTeJLCKHe IeliCTBUA.
HCITOJIB30BaTh BOMPOCHI KaK MCCIIEIOBATEIIbCKUM HHCTPYMEHT IMO3HAHMS, (POPMYJIHpPOBAThH
POCHI, (PUKCUPYIOIIHE TPOTHBOPEUHNE, POOIEMY, CAMOCTOATEIILHO YCTAaHABIMBATH NCKOMOE
@'z[aHHoe, (GhopMHpPOBATh TUIIOTE3Y, API'YMEHTHPOBATH CBOIO MMO3HUINIO, MHCHHCE,
MPOBOJUTH MO CAMOCTOSITENIBHO COCTAaBICHHOMY IUIaHY SKCIEPUMEHT, MCCIEAOBAHUE IO

(bQ YCTaHOBJICHUIO 0COOEHHOCTEH MaTeMaTU4YeCKOTO OG’BCKTa, 3aBHCUMOCTEH OOBEKTOB MCKOY

co0oii;



HAOJIIO/IEHUs, HWCCIIEIOBaHUs, OJKCIEPUMEHTa, OIEHUBATh JOCTOBEPHOCTH  IOTY4YCHHBI
PE3yJIbTAaTOB, BHIBOJIOB U 000OIICHMIA;

MIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCa, a TAaK)KE BBIIBUTaTh MPe]] 10
€I'0 Pa3BUTHUH B HOBBIX YCJIOBHIX.
Pab6ora ¢ undopmaumeii:

BBIABIIATH HEAOCTATOYHOCTL U I/I36BITO‘IHOCTB I/IH(i)OpMaI_[I/II/I, JaHHBIX, HCO6X0,III/IMBIX JJIA
pelleHus 3a1auu; »

BBIOMpATh, aHAIU3UPOBATh, CHUCTEMATH3UPOBaTh M HHTEPIPETHPOBATH *UH(DOPMALINIO
pa3IMYHBIX BUJOB U (DOPM MpE/ICTaBICHHUS, ""

,
N
CaMOCTOSITENILHO (POPMYIIUPOBATH OOOOIICHUS U BBIBOJBI MO PE3yJIbTaTaM HpOBeﬂéH@*

BEIOUpaTh (hopMy mpeacTaBieHUss HHPOPMAIMH U HUIUTFOCTPUD elIaeMbple 3aJa4uu
cXeMaMu, JrarpaMMaMu, HHOU TpauKoil 1 MX KOMOWHAIIUSIMH;

OILICHHUBATH HaIIé)KHOCTB I/IH(bOpMaI_II/II/I 110 KpI/ITepI/I CIJIOKCHHBIM NN
c(hopMyIUPOBAHHBIM CAMOCTOSTEIBHO. O
KoMMmyHuKaTHBHbBIE YHHBEPCAJIbHbIE YUeOHbIE ueiflCTBnﬂ:ﬁ:k

BOCIIpHMHUMATh U (bOpMy.HHpOBaTB CYyXXACHHUA B CO BHU C YCJIOBHAMM W LCIISIMH
00IIeHUs, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO HUSI B YCTHBIX M IHCHMEHHBIX
TEKCTax, JdaBaTb IIOACHCHHA IIO XOIIy pemeHI/m adu, KOMMGHTHpOBaTI) HOHy‘I@HHLIfI
pe3yIbTaT; -

B XOJI¢ OOCYXICHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOW TEMBI, MPOOIEMBI,
pemaeMoil 3a/1auM, BBICKA3bIBaTh WJICH, HAIICJICHHBIC HAa MOWCK PEIICHUS, COMOCTABISATh CBOH
CYXJIEHUS C CYKACHUSMHU APYrHX YY9aCTHHKOBWIHAJiora, OOHApy>KUBATh PAa3IM4Me U CXOICTBO
MO3UIINH, B KOPPEKTHOU popme HopMyTHpo HOTJIacHsl, CBOM BO3PAKECHHUS;

NPEICTaBIATh PE3YIbTAaThl PEHICHNS 3@1a4H, DKCIIEPUMEHTA, HCCIICAOBAHMS, MPOEKTa,
CaMOCTOSITENILHO ~ BBIOMpATh  (opmar JeHUs C Y4€TOM 3aJad NpPE3CHTAllMd U
0COOEHHOCTEH ay/IuTOPHH;

MOHUMATh M UCIIOJIb30BaTh, IIPCUMYIICCTBA KOMaHIHON W WHIAMBHIYAIbHON PabOTHI MPU
pemeHnn y4eOHBIX MaTeMaTHYecKuX 3a/1ad, NPUHUMATh IeJIb COBMECTHOW JIESTEIHHOCTH,
TUTAHUPOBATh OPTaHU3ALMI0 COBMECTHON PaldOThI, paclpelesiTh BUABI padoT, JOrOBapUBATHCS,
o0cyJaTh MpoIiecc U pe3yabTar padboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOEH;

y4acTBOBaTh B TPYHNIOBBIX (popmax paboThl (00CykIeHUs, OOMEH MHEHHH, «MO3TOBBIC
ITYPMB» W HHEBIC); BTL CBOIO 4acTh PabOThl W KOOPAWHUPOBATH CBOM JEHCTBUS C
IPYTUMH YJICHAMH \H OILICHUBATh KAa4eCTBO pe3ylbTaTa M KauyeCTBO CBOETO BKJIaJa B
O0IIMH pe3yNbTaT 1Mo KPWICPUsIM, chOPMYITHPOBAHHBIM YyYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcaibHbIe y4eOHbIe 1eiicTBHUSA
CaMoopraHma@
BBISBJIS o0iemMbl s peueHusT B OKM3HEHHBIX U y4YeOHBIX CHUTYalHUsX,
OpPUEHTHPOBATECS B PA3IMUHbIX MOJX0/1aX MPUHATHUS pellleHNH (MHIMBUAYaIbHOE, TPYIIIOBOE);
ca €JIbHO COCTAaBJIATH IUIaH, AITOPUTM PELIEHUS 3aJauu (WM €ro 4acThb), BEIOUpATh
CIocoo %HHH C yu€TOM MMEIOUIMXCS pPecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apr pOBaTh U KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yUETOM HOBOM MH(OpMALIHIH.
CaMoORQHTPOJIb, SMOIHOHAIbHBIH HHTEJVIEKT:
BilaZieTh CIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS TpoIlecca M pe3ysibTaTa pelieHus
aTMYECKON 3aJ]aui, CAMOMOTHBALIUH U pedIiercun;
(a MPEIBUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BO3HUKHYTh IpPHU PELIEHUH 33/7a4d, BHOCHUTD

PPCKTHUBBI B ACATCIIBHOCTL Ha OCHOBC HOBBIX O6CTO§ITCJ’IBCTB, HalJICHHBIX OI_I_II/I6OK,

e

BBISBJIEHHBIX TPYJIHOCTEW;



A0

OIICHUBATh COOTBETCTBUE pPE3yJbTaTa NEATEIHHOCTH MOCTABICHHOW IEMH WU YCIIO
OOBSICHATH MPHYUHBI JOCTIKEHHSI FJTH HEIOCTHIKCHUS 1IEJIH, HAXOAUTh OIINOKY, 1aBaTh or.@
npPHOOPETEHHOMY OIIBITY;

BBIpOKATh OSMOIMHM TPU HW3YYCHHH MAaTEMaTHYEeCKUX OOBEKTOB u (¢a aTh
HYMOIMOHAITBHYIO OLICHKY PEIICHUS 3aa4u.

NPEIMETHBIE PE3YJIBTATHBI
*
K xoHIty 00ydeHus B 7 Kjacce 00yJaroIMiCs MOJYyUUT CIACTYIOIIHNE Hp€ﬂ\g€TI{$p€3yanaTbl:

Pacrio3HaBaTh HW3ydeHHBIE TreoOMETpHYECKHuEe (UTYpBI, ONPEeACIsSITh WX B3aHUMHOE
pacroiox)eHue, M300pakarb TeOMETPUYECKHE (UTYPBI, BBITIOIHSTH €XKH TI0 YCJIOBUIO
3ajaun. M3MepsTh JNuHEWHbIE U YIJIOBbIE BEJIMYMHBI. Pemath 3ai BBIYUCJICHUE [IJIMH
OTPE3KOB U BEJIMYUH YIJIOB.

JlenaTh NpUKUIKY M OIEHKY JIMHEHHBIX W YIJIOBBIX BE
JKU3HU, pa3MepoB MPUPOIHBIX 00BEKTOB. Pasmuuare pasme
BEJINYUHBI.

CTpOouTh YePTEKH K TCOMETPUUSCKUM 3aa9aM.

[Tonp30BaTbCcsl MpU3HAKAMU PABEHCTBA TPE
CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIHLHUKOB IIPHU P 3aj1au.

[IpoBOIUTD JTIOTMYECKUE PACCYKICHUS C I/Icnqﬁmo HMEM reOMETPUUYECKUX TEOPEM.

Ilonmp30oBaThCsl TpU3HAKAMU PABEHCTBA TNPSIMOYTOJIBHBIX TPEYTrOJILHUKOB, CBOMCTBOM
MEJUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPAMOYTOJIbHOTO TPEYTrOJbHUKA, B PpELICHUU
F€OMETPUUYECKHX 3a/1au.

Onpenenars MapajiyieIbHOCTh MPSMBI OIIBIO YIJIOB, KOTOpPHIE 00pa3yer ¢ HUMHU
cekymasi. Onpeaensarb napauieIbHOCTE IX C TIOMOIIbIO PABEHCTBA PACCTOSIHUN OT TOUEK
OJHOM MPSAMOM 710 TOUEK APYTOM MpsiMOF

Pemate 3amaun Ha KaeTyaToi a

[IpoBOIUTH BBIYKCICHUS axoAUTh YHCJIOBbIE M OYKBEHHBIC 3HAYCHHs YIJIOB B
TEOMETPUUYECKHX 33/1a4ax C UCTIOML30BAHMEM CYMMBI YTJIOB TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB YIJIOB, OOpa30BaHHAIX MPH TMEPECEUYCHUU MABYX TMapaieIbHBIX MPSMBIX CEKYIIEH.
Pemiate npakTuueckue 3a1aun Ha HaX0XKJICHUE YTIIOB.

Bnaners monsruem _reoMerpudeckoro mecra touek (I'MT). Ompenensate OHCCEKTpPHUCY
yriia ¥ CepeIUHHBIN HIUKYJSIp K OTPE3Ky KaK TeOMETPUUECKHE MecCTa TOYeK.
[Tons30BaTbCst MOH omerpuueckoro wmecta touek (I'MT) mnpu moxazarenbcTBe
TEOMETPUUYECKHUX YTBEPIACHHUN U MPU PEIICHUH 3a/1a4.

DopmyIHUpOB OmnpeeieHUs OKPY)KHOCTH W Kpyra, XOpAbl U JHUaMeTpa OKPY>KHOCTH,
YBEPEHHO BIIQJIETh MX CBOWCTBAMH. YMETh JOKa3blBaThb M MPUMEHSATH 3TH CBOWMCTBA MpPHU
pelIeHnH 33124,

Bnaner WE€M ONHMCAHHOW OKOJO TPEYroJIbHUKA OKPYXHOCTH, YMETh HAXOIUTh €€
uentp. o BATh M HCIIOJIB30BaTh (DaKThI O TOM, YTO OHMCCEKTPHUCHI YIJIOB TPEYroJbHUKA
MepeceK OJIHOM TOYKE, U O TOM, UYTO CEpPEIWHHBIC TMEPIECHIUKYISIPhl K CTOpPOHAM
TPEYro m MEePECEKAIOTCS B OIHOW TOUKE.

€Th TIOHSATHEM KacaTeIbHOW K OKPY)KHOCTH, TIOJB30BAaThCsl TEOPEMOM O
HCI/IKyJ'DIpHOCTI/I KacaTeJIbHOW U pajuyca, IPOBEAEHHOIO0 K TOYKe KacaHus. /[oka3biBaTh
ABCHETBO OTPE3KOB KAaCATEIbHBIX K OKPYKHOCTH, MPOBEIEHHBIX U3 OJHOW TOYKH, U IPUMEHSTh
@ pelIeHU TeOMETPUUECKUX 3a/1ad.
% Jloka3piBaTh W MPUMEHSATH MPOCTEHUINNE TEOMETPUUYECKHE HEPaBEHCTBA, MOHUMATh MX

€IMETOB B peajbHOMU
X OOBEKTOB MO TOPAIKY

, HCIIOJIb30BaThb IIPHU3HAKHU M

L

AKTUYECKHUN CMBIC]I.
HpOBO)II/ITI) OCHOBHBIC TCOMCTPUYCCKUEC ITOCTPOCHUS C TIOMOIIBIO UPKYJIIA U JIMHCHKH.

K xonIty 00yuenus B 8 ki1acce 00ydJaromuics MoIyquT CIEYIONNE TPEAMETHBIC PE3YIbTAThI:
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Pacrio3HaBaTh OCHOBHBIC BHJIBI YETHIPEXYTONBHUKOB, MX JJIEMEHTHI, TOJb30BaTHC *'
CBOWCTBAMHM TIpU pEIICHUH TEOMETPHUYECKHX 3anad. Pa3nmnyare mNpu3HaKd U CBO@
napajuiesiorpaMma, pomOa U MPSMOYTOJbHUKA, JTOKa3bIBaTh MX M YBEPEHHO anMqupn
PELICHUH T€OMETPHUYESCKUX 3a7a4.

Hcnonb30BaTh CBOWCTBA TOYKH TEPECEUYCHHUs MEIUAH TPEyroJibHHKa (IIe acC) B
pelLIeHUHN 3a7a4.

Bragetrs moHsTHEM CpeaHEH JIMHUW TPEYTOJIbHUKA W TpaIelyuu, MPUMEHATh UX CBOHCTBA
OpU PEHICHHH TeOMETPUYECKUX 3anad. Mcmonp3oBate Teopemy Danecd, W4 TEOpEMY O
IPONOPIMOHATIBHBIX OTPE3KaX, IPUMEHSTh UX JUIS PEIleHHs NPAaKTHUCCKHUX, 3a1a4"

Pacrnio3HaBaTh LEHTPATBHO-CUMMETPUYHBIC (UTYpPBI U HCTIONB30BATE MX CBOFiCTBA npu
pelIeHUH 3a/1a4.

Bnametp  moHATHMSMH — TOMOOMST  TPEYrOJLHUKOB,
COOTBETCTBEHHBIX  DJIEMEHTOB TOJOOHBIX TPEYrOJIbHUKOB. K NpeJCTaBICHUE O
npeoOpa3oBaHUM TOA00MS U O TMOJOOHBIX (UTypax. HOHBS@ MIPU3HAKAMHU T10100Us

f[eHTa moaoous,

TPEYrOJIbHUKOB IIPU PEIICHUU IeOMETpUYEeCcKUX 3anad. Joka U NPUMEHATh OTHOLUEHUS
IIPONOPLUMOHAIIBHOCT B NPSAMOYIOJbHBIX  TPEYrOJIbHU [lpumensats monolOue B
IIPAKTUYECKUX 3a7auax.

BeBoguTh M HcHONB30BaTh MpocTeimme ¢ JUIg  TUIOIIAJU TPEYrOJIbHMKA,
napajiesiorpaMma, pomba W Tpamnenun. Berawmcin Pa3IMYHBIMU  CIIOCOOAMHM) ITLIOIIAIb
TPEYroJabHUKAa M  IUIOIIAAXM  MHOIOYTOJIBHBIX q:ﬁm (mosp3ysich, TIne HEOOXOIUMO,
KaJIbKYJIATOPOM). 3HaTh OTHOLIEHHWE IUIOIIAJEH MOJOOHBIX (GUIYp U MPUMEHATH MPU PELICHUU
3az1a4. [IpuMeHATH OTy4YEHHbIE YMEHUS B IIPAK CKHX 3ajja4ax.

IToaws3oBatbest Teopemoii Iludaropa 1 CHUSI TEOMETPUYECKUX U IPAKTUUECCKUX
3ana4. CTpOUTh MaTeMaTHYECKYI0 MOJEINb NYECKUX 3aJa4aX, CAMOCTOATEIbHO JEJaTh
yepTEX U HAXOUTh COOTBETCTBYIOLIHE

Bragers noHsATHEM BIHCAaHHOTO
XOpAOH, ONHCAHHOM U BIMCAHHOM PY’)KHOCTH TpPEYroJIbHUKa U YeTbIPEXYrOJIbHUKA,
IIPUMEHATH UX CBOMCTBA IIPU Pe

[IpumensTh MonydyeHHble SHAHUS Ha MPAKTUKE — CTPOUTHh MAaTeMAaTUYECKUE MOJENN s
3aJa4 peaqbHON KU3HU M TPOBOJUTH COOTBETCTBYIOIINE BHIUMCIEHUS C TPUMEHEHUEM MOA00US
U TPUTOHOMETPUH (TI0NIb3YSICh, §/1€ HE0O0X0IUMO, KAJTIbKYJIATOPOM).

K xony o6yuenus B 9 00YyYAOUIMICS TOJIYYUT CIAEAYIOIINE MPEIMETHBIE PE3YJIbTAThI:

3HaTh TPUTOHO K€ (QYHKIUU OCTPBIX YIJIOB, YMETh HAXOJUTh C WX TMOMOIIBIO
pa3IUYHBIE  DJIEMEHT MPSIMOYTOJIBHOTO ~ TPEYTrOJIbHUKA  («pelieHrne  MpsIMOYTOJIbHBIX
TPEYTOJIHHUKOBY). OJIUThH (C TIOMOIIBIO KaJbKYJISATOpPA) JAJIUHBI M YTl A HETAOIUYHBIX
3HAYEHUM.

ITonp30Ba @ dbopMynaMu TpUBEIEHUS U OCHOBHBIM TPHUTOHOMETPHUECKUM TOKJIECTBOM
JUISL HAX OXKJICHIKSMe@O THOIIEHU M MEXK Yy TPUTOHOMETPUYECKUMH BETUYUHAMH.

Hoxka TEOPEMY CHHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATHh UX I HAXOXKICHUS
pa3IuyH €MEHTOB TPEYroJibHUKAa («PEIICHHEe TPEYrOJbHUKOBY), TMPU  PEUICHUU
TeOMET, mhx 3aaa4. [[puMeHATHh NOIyYEHHBIE 3HAHUS P PEIICHUHU NPAKTUYECKUX 3a/1a4.

&/IGHSITB TPUTOHOMETPHUIO B 33/la4aX Ha HAXOXKJICHHWE IUIONIAJ, BHIBOJAUTH U BIIAJIETh
p MCTpI/I‘-IeCKI/IMI/I dbopMynaMu ISl TUIOIIATU TPEYTOJIbHHUKA, TapaienorpaMma, poMoa,

@EITH, BBHIBOJAUTH U MpUMEHATH popmyny ['epona u dhopmyny s TJIOMATH BBITYKIOTO
PEXYTOJIbHUKA.

NmeTs ipeacTaBiieHue 0 TOMOTETUH, MPUMEHATH B TPAKTUUECKUX CUTYAIUSX.
(b' Hcnonb3oBars Teopemsl UeBbl 1 MeHenas npu pelieHuu 3aiad.
Hcnonb30BaTh TEOpEMBbI O BIIMCAHHBIX YIJIaX, YIJIaX MEXIY XOpAaMH (CEKYITUMHU) U yTIie

(bQ MCKOY KacaTellbHOM U XOpI[OfI IpUu pCICHUU I'COMCTPUYICCKUX 3a1a4. I[OKaBBIBaTB U NPUMCHSTH
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TCOPCMbI O MPOU3BCACHHUU OTPC3KOB XOpHA, O MPOU3BCACHUNU OTPC3KOB CCKYIIUX, O KB&[G:&

KacaTeJIbHOM.

Biajeth MOHATHEM KOOpPJIWHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHUEM IIp. Ha
IUIOCKOCTH. BlajieTh MOHATUSAMHU YIIIOBOro Kod(duIiMeHTa u CBOOOHOTO YJIcHA, e ux
FCOMETPUYCCKHI CMBICII M CBS3b YIVIOBOIO KO3((HIMEHTa ¢ BO3pacTaHUEM M aHneM
JUHCHHONW  (QYHKIHMH. YMEThb peliatbh METOJAOM KOOPJMHAT  3ajavH, ple C

NapajyIeIbHOCTHIO U MEPHEHIUKYISIPHOCTBIO MPSIMBIX, EPECECUCHUEM MPAMbBIX, HAXO0XKICHUEM
TOYEK NIEPECEUCHHUS. »

BeiBoguTh M BiaJETh ypaBHEHHEM OKPYKHOCTH. McCronb30Barh METOA KOOpAMHAT [JIs
HAaXO’KJICHUs [IepECECUCHUI OKPYKHOCTEH U NpsAMbIX. Biaanersb (bopMyJIal\ﬁ paccTosiHUS OT TOYKH
JI0 TIPSIMOM, IJIOIIA M MapajuiesiorpaMMa B KOOpJMHATAX, UMETh HOHny@\opneHmpOBaHHoﬁ

iomajiu. ITons30BaThCA MCTOAOM KOOpJAMHAT Ha IIJIOCKOCTH, IPUMCE Cro Inpu peuICHUun
TCOMCTPUUCCKUX M IIPAKTHYCCKHUX 3aaad. HpI/IMCHSITB MCTO/J, p HHAT B IMPAKTHUKO-

OPHUCHTHUPOBAHHBIX '’COMCTPHUYCCKHUX 3ajavdax.
Bnagers nmonstHeM BCKTODA. VMeTh ckilagpiBaTh U B ﬁy- BCKTOpPbI, YMHOX>XaTb Ha
YUCJIO, BJIAJACThb IIPpaBWJIIaMH TPCYI'OJIbHUKA M IIapaJuICIor . Bnanern IMPAaKTUICCKUMU

MHTEPIPETALMAMU BEKTOPOB. YBEPEHHO II0JIB30BATHCSA
CJI0’)K€HHUEM U BBIYUTAHUEM BEKTOPOB, YMHOKEHUEM B
Nwmetp mpencraBnenne o Oasuce (Ha IUIOCK PackmanpiBaTe BEKTOPHI 1O 0asucy.
PacknanpiBaTh BEKTOpPbI CUJI C  I[OMOIIbIO pOBaHUA M  TPUTOHOMETPUYECKUX
cooTtHomeHUH. [I[pUMEHSTH MOTYyYCHHBIC 3HAHUS B TIPOCTEUINUX (DU3MYECKHUX 3aa9ax.

Buianers noHsATHEM CKAISIPHOTO IPOU3BEACHKUS BEKTOPOB, IOHUMATh €r0 Fr€OMETPUUECKUI

€M B JEKapTOBbIX KOOpJAMHATaxX. 3HAaTh
TUCTPUOYTUBHOCTD CKAJISIPHOTO MPOHU3BEIE €ro CBs3b C IpoeuupoBaHueM. lIpumeHsTH
€HUs JUIMH 1 yrioB. Pemats reomerpudeckue
33/1aud C TOMOILIBI CKaJspHOro MpoM3BeaeHus. cronb30BaTh CKaJsipHOE IPOU3BEICHUE
BEKTOPOB B anreOpandeckux U Gpu3ufeCKyx 3agadax.
HOTOYTOJIbHUKA, JUIMHBI OKPYKHOCTHU, JUIMHBI TyTU
OKPYKHOCTH W DPAJMaHHOM MepBk YTid, BBIUMCIATH IUIOMIAAb Kpyra M ero 4dacrei. I[lonumars
cMbICT yucia 7. [[puMEeHATH g10y4eHHbIE YMEHUS NIPU PEIIEHUU NMPAKTUYECKUX 3ahad. 3HaTb
MCTOPUYECKHE CBEIEHUS 00 NU3MEPEHNHU JUIMHBI OKPYKHOCTHU U TUIOIIAIU KpyTa.

HwmeTs mpencraBicHUe peobpa3oBaHMU IUIOCKOCTH, O JBIMKeHMsX. HaxomuTs ocw,
LHEHTPbl CUMMETPHUH , LIEHTPhl MOBOPOTA, HAXOAUTh KOMIIO3UIMK TPOCTEUIINX
npeoOpaszoBanuii. [1p NIBUKEHUS IUIOCKOCTH IIPU PEILIEHUH N€OMETPUUECKHUX 3a1ad.

[IpumeHsTh MONYyHEHHBIE 3HAHMS HA MPAKTUKE — CTPOUTHh MAaTeMAaTUYECKUE MOJENN s
3a/1a4 peaJIbHOM XK U [IPOBOJUTH COOTBETCTBYIOIIME BHIYUCICHUS C TPUMEHEHHEM 1101001
Y TPUTOHOMETPUYECKUX (PYHKIUH (T10Ib3YACh, I'/1€ HEO0X0UMO, KaJIbKYJIATOPOM).

>
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WHaTaMu BekTopa. Biaaers
YHUCJIO B KOOpAMHATAX.




TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
No HaumeHnoBanue pa3aenoB v TeéM IPOrpaMMBbI KonuuectBo yacos DnexTpoHHbIE (U POBLIE)
/11 00pazoBarebHbIE PECYPCHI
Bcero KoHTposbHBIE [Ipaxsuucexe
paboThl PadoTHI
1  Hauana reomerpuu. [Ipocreiimme reomerpuaeckue GUTYpsI U 28 1 bubnuorexa [JOK
UX CBOMCTBA. MI3MepeHre reOMEeTPHUCCKUX BEIIMYUH https://m.edsoo.ru/78c146¢c4
2  TpeyroiabHHUKU 19 1 bubnuoreka [IOK
https://m.edsoo.ru/78c146¢c4
3  TlapamnenbHocTh. CyMMa yIiIOB MHOTOYTOJIBHUKA 15 1 bubnuotexa [JOK
https://m.edsoo.ru/78c146¢c4
4 IlpsMOyrosibHbIE TPEYTOJIBHUKHU 7 bub6nuorexa [IOK
https://m.edsoo.ru/78c146¢c4
5  Teomerpuueckue HEpPaBEHCTBA 5 1 bubnuotexa [JOK
https://m.edsoo.ru/78c146¢c4
6  OxpyxHocTtb. ['eomeTpuueckue mecta Touek. [locTpoenus ¢ 18 1 bubnunoreka [JOK
MOMOIIIBIO ITUPKYJIS U IMHEUKA https://m.edsoo.ru/78c146¢c4
7 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHs 3HAHUM 10 1 bu6mmoreka [IOK
https://m.edsoo.ru/78c146¢c4
OBILIEE KOJIMYECTBO YACOB.ITO ITPOTPAMME 102 6 0

8 KJIACE



Ne HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KomnnuecTBo yacos DnexTpoHHbIe (UG POBEIC). 00PA30BATEIILHEIC

/1 PECYpChI
Bcero  KontposbHbIe IIpakTrueckue
paboThl paboThI

1 YeThIpEXyroabHUKA 22 1 butanorexa LIOK https://m.edsoo.ru/a5ch98eb
2 [Tomobue 16 1 Bubmorexa LIOK https://m.edsoo.ru/a5ch98eb
3 ITnomans 16 1 bubnunorexa LIOK https://m.edsoo.ru/a5ch98eb
4 Teopema ITudaropa u Hayama TPUrOHOMETPHUU 18 1 bubnunorexa LIOK https://m.edsoo.ru/a5ch98eb
5 VIIIbl U 4eTBIPEXYTrONbHUKH, CBA3aHHBIC C 20 1 bubnunorexa LIOK https://m.edsoo.ru/a5ch98eb

OKPY>KHOCTBIO
6 [ToBTOpeHue, 060061IeHNE, CCTeMaTH3aIlUs 10 1 bubmoreka [IOK https://m.edsoo.ru/a5ch98eb

3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0

9 KJIACC
Ne m/m HanmeHnoBanue pa3aenoB U TeM HpOrpaMMbl KonmuectBo vacos DnexTpoHHbIe (ITUpPOBBIC) 00pa30BaTEIbHBIE PECYPCHI

Bcero Kontpomnsasie pabotsl IlpakTiueckue paboTh
1 Perenne TpeyroiibHAKOB 22 1 bubnunorexa [IOK https://m.edsoo.ru/dddde230
2 [MTon00ue TPEYrOMbHUKOB 12 1 bubnunorexa [IOK https://m.edsoo.ru/dddde230

3 MeToa KoOparHAT 10 1 bubmoreka [{TOK https://m.edsoo.ru/dddde230



4 BexTopsl

S JnHa OKpyKHOCTH U ILIOIIAlb KpyTa

6 JIBMKEHUS TNIOCKOCTH

7 [ToBTOpEeHME, 006001IIEHNE, CHCTEMATH3alUsl 3HAHUN

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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bubmuoteka [JOK https://.rgddde%o

o

Bubmmoreka https://m.edsoo.ru/dddde230
oK

Bubnuore

O
O

K https://m.edsoo.ru/dddde230

a HOK https://m.edsoo.ru/dddde230



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

['eomeTpus 7-9. ABtropsl JI.C.AtanacsH, B.®.byrycos u ap. «IIpocseriense

METOJIUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
N3yuenue reometpuu B 7-9 kiaccax. Merogndeckoe mocooue, k' yaeOHuKy.

Knura ns yuurend. JI.C. Atanacsas. [Ipocsemenue. 2023k,

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka IJOK

Poccuiickas anextpoHHas mikosa.Mttpsi/resh.edu.ru/

«Yun.py» — https://uchi.ru/

«Sunexc. YueOnuk» https:/feducation.yandex.ru/home/
«SKmacey . https://www.yaklass.ru/

doxchopn https://foxferds-ru/about

«Cupuyc. Onnaitay! https://edu.sirius.online

«Mapkermieiic Q0pa3oBaTeJIbHBIX YCJIYI»

«Aupekey, «1Cy, «Yun.py», «Ckaiienr», «Koasapac»,
u3natenbeTBo «[TpocBemenue» n apyrue. https://elducation.ru/
«utepuerYpok» —. https://interneturok.ru/
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