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MOSACHUTEJIBHAS 3AITUCKA

I'eomeTpust Kak OIMH U3 OCHOBHBIX Pa3JeJOB LIKOJIbHOM MaTEMaTUKH, UMEIOLINUNA CBOEH
LEeNbI0 00ECIeYnTh H3yueHHE CBOWCTB W pa3MepoB (GUTYp, WX OTHOLICHHA M B3aUMHOE
pacIoyio’)KeHHe, OMMPAeTCs Ha JIOIMYECKYIO, JO0Ka3aTeNbHYI0 JIMHUIO. LleHHOCTh H3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOT'O 00ILlero o0pa30BaHus 3aKI0YaeTCsl B TOM, UTO 0Oydarouuiics
YUUTCS TMPOBOJUTH JIOKA3aTEIbHBIE PACCYKIACHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEPKICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJIUTH
paccyXIeHUs «OT IPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, ()OPMYJINPOBATh OOpaTHbIE
YTBEPXKICHMSL.

Bropoil nenpro u3ydeHuss rTeOMETPUH SBIISETCS UCIIOJIb30BaHUE €€ KaK MHCTPYMEHTa IIpU
pEIIEHNN KaK MaTeMaTUYECKUX, TaK M IPAKTHUUECKUX 3a/ay, BCTPEUAIOLIUXCS B pealbHOMU
Ku3HU. OOydaroluiics NOJDKEH HAy4YMThCS OIPENEeNIUTh I'€OMETPHUECKYI0 (QUrypy, ONUCaTh
CJIOBAaMM JAHHBIM 4epTEX WIM PUCYHOK, HAMTH IUIOIIAAb 3E€MEJIbHOTO y4acTKa, pacCUMTaTh
HEOOXOJMMYIO JUIMHY ONTOBOJOKOHHOTO Kalens wuiu Tpedyemble pasMmephl rapaxa s
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENIbHAS JIUHUS B U3YYEHUU T€OMETPHH.
[lpu pemeHun 3agay  MPAKTHUUECKOrO  XapakTepa OOYyYaroIMHCS  y4yUTCS  CTPOUTH
MaTeMaTHYECKUEe MOJEIU pEealbHbIX JKU3HEHHBIX CHUTyallud, HpPOBOJUTH BBIYUCICHUS U
OLICHMBATh aJIEKBATHOCTb I1OJIy4EHHOT'O pe3yibTara.

KpaiiHe Ba)XHO TOJUEPKUBATH CBS3H TE€OMETPUU C JPYTMMH YYEOHBIMH TIPEIMETaMH,
MOTUBUPOBaTh  MCIIOJIB30BaThb  ONPEACICHHUS  TIEOMETpPUYECKUX  (GUryp U IMOHSATHIH,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJYYEHHBIX YMEHHUH B (PU3MKE U TEXHHUKE. DTHU CBSI3U Haubosee
ApKO BUIHBI B TeMaX «Bektopsl», « Tpuronomerpuyeckue cooTHoOIEHU», «MeTo KoopauHaT»
u «Teopema [Tudaropar.

VYuebublit Kypc «l'eomeTpus» BKIIOYAET CJEIYIOIME OCHOBHBIE pPa3elibl COAEPIKAHUS:
«['eomerpuueckue ¢Gurypsl M uX CBOHCTBay, «lM3MepeHHEe TIeOMETPUYECKHX BEIHUUHY,
«/lekapToBBl ~ KOOpAMHATBI HA  IUIOCKOCTW», «BekTtopel», «JIBMKEHUA  IUIOCKOCTHY,
«IIpeoOpazoBanus MOJ00U».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB
(2 yaca B Hezeno), B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68 yacos (2 vaca B
HEJIEIIO).

YuebHuk 111 7—9 KJIacCoB BXOJIUT B CUCTEMY Yy4eOHUKOB IO reomerpuu ans 7—11
kiaccoB aBTopoB JI. C. Artanacsan, B. ®@. byry3os, C. b. Kagomues, 2. I'. Tlo3nsik, U. U.
IOnuna.

B yuebHO-MeToamueckuil KoMIuiekT «l'eomerpusi» A 7 — 9 KiaccoB 3TUX aBTOPOB
BXOJIAT:

IIPOrpaMMa;

yuebHuK «I'eomerpus. 7—9 knacchl» B OyMa)XXHOW U 3JIEKTPOHHOH (opMax;
METOIMYECKOE TOCOOUE JIIsl YUUTEIIS;

pabouue TeTpaau;

JUAAKTHYECKHE MaTEPHAIBL;

CaMOCTOSITeNIbHBIE M KOHTPOJIbHBIE Pa0OTHI;

TEMaTHUYECKHE TECTHI;

B nenax 3aBepuieHus peanuzanud o0pa30BaTEIbHBIX IMPOTrpamMM, Ha KOTOpbIE ObUIM
NPUHATHl yyamuecs 8, 9 KiaccoB, KaJleHAApHO-TEMaTHYECKOe IJIaHMPOBAaHHE COCTABJICHO B
COOTBETCTBUU C coJepKaHUEeM (enepanbHbIX OOpa30BaTEIbHBIX MPOrPaMM C  YYETOM

ASANANENENENEN

JOCTHKEHUH TIaHUPYCEMBIX PE3YJIbTATOB.



COJEPKAHUE OBbYYEHUA
7 KUIIACC

HavanbHbple monsTus reomerpuu. Touka, mpsimMasi, OTpPE3OK, Jiyd. Yroin. Buabsl yrios.
BeprukanbHele W CMeXHBIE yribl. buccexkrpuca yrima. JlomaHas, MHOrOyrojbHUK.
[TapaymuienbHOCTD U NEPIEHIUKYIIPHOCTD IPSIMBIX.

Cummerpuunsie ¢purypbl. OCHOBHBIE CBOMCTBA 0CeBOM cuMMeTpuH. [lpumepsl cuMMeTpun
B OKPYXKaloIlleM MUpE.

OcHOBHBIE TIOCTPOEHHUS C IIOMOIIBIO LMPKYIs M JuHelku. TpeyroabHuk. Beicora,
MenaHa, OMCcCeKTpHca, UX CBOMCTBA.

PaBHOOeApeHHBII U PABHOCTOPOHHUHN TPEYroNbHUKH. HepaBeHCTBO TpeyronbHUKA.

CpoiicTBa M TpHU3HAKM DPAaBHOOEAPEHHOrO TpeyroipHUKa. IIpu3HaKuM paBeHCTBA
TPEYrOJIbHUKOB.

CBolicTBa M IPU3HAKU MapajuleNbHbIX NpsMbIX. CymMMa yrioB TpeyrojabHUKa. BHemHue
YIJIbl TPEYTOJIbHUKA.

[TpsimoyronbHbI TpeyroiabHUK. CBOWCTBO MeAMAaHbl IMPSIMOYTOJIBHOIO TPEYroJbHUKA,
IpOBEAEHHOW K runoreHys3e. [Ipu3Haku paBeHCTBA NPSAMOYTOJIBHBIX TPEYrOJBHUKOB.
[IpssMOYyTOJIBHBIN TPEYTOJIBHUK C YIiioM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOM,
TeopeMa o OOJIbIIEM yTiie U OONBIIEH CTOPOHE TPeyTrobHUKA. [lepneHuKyIsp U HaKJIOHHAS.

I'eomeTpuyeckoe MecTOo TOuYeK. buccekTpuca yrina um CcepeAMHHBIN NEPHEHAUKYISP K
OTpE3KYy KaK F€OMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M KpyI, XopJa M JAMaMeTp, MX CBoOiicTBa. B3amMHoe pacrnoioxkeHue
OKpyXHOCTH M mnpsiMoil. KacatenbHas u cexymas K oKpyxHOCTU. OKpYyX HOCTb, BIIMCaHHAas B
yroJ. Bincannas 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yerplpéxyronpauku. Ilapamnenorpamm, e€ro Ipu3HAakKu M CBOMCTBA. YacTHbBIE cCilydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpU3HAKU U cBoicTBa. Tpamerus,
paBHOOOKas Tpaneuus, e€ CBoicTBa U MpuU3Haku. [IpsMoyrosbHas Tpanenus.

Meton ynBoenuss menuansl. LleHTpanbHas cummerpus. Teopema Paneca u Teopema o
IPONOPLUOHAIIBHBIX OTPE3KaX.

Cpennue TMHUM TPeYrojabHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHuKa.

[Tonobue TpeyronbHUKOB, KO3 buiueHT noaodus. [IpusHaku mogo0Ousi TpeyroabHUKOB.
[TpuMeHeHne NOA00MS TPU PELIEHUN PAKTHYECKUX 3a/]1a4.

CpolicTBa miomaae reomerpuueckux ¢guryp. @opmyisl 1 IJIOUIAAW TPEYroJbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUIoMAAeH MoI00HBIX GUTyp.

Beruucnenue miomazei TpeyroJibHUKOB U MHOTOYT'OJIbHUKOB Ha KJIETYaTOH Oymare.

Teopema Ilucdaropa. [Ipumenenue teopemsl Iludaropa nmpu permeHuN HPaKTUYECKUX
3az1a4.

CuHyc, KOCHHYC, TaHT'€HC OCTPOrO yIja MpSMOYIOJbHOTO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BnucanHble M IIEHTpaNbHBIE YIUIBI, YIOJd MEXIY KacaTeIbHOM M XOPIOH. YTIIBI MEXIY
XOopAaMH U CEeKyIIMMH. BrnucaHHble W ONUCaHHbIE YETHIPEXYTONbHUKH. B3aumHoe
pacmoyiokeHue AByX OKpyxkHocTed. Kacanme okxpyxHocteit. OOmme KacaTtelbHbIE K JBYM
OKPYKHOCTSIM.

9 KUIACC



Cunyc, kocuHyc, TaHreHc yrioB ot 0 mo 180°. OCHOBHOE TPHUTOHOMETPUUECKOE
TOXAeCTBO. DOPMYIIbI IPUBEAECHUS.

Pewienne tpeyronbHukoB. Teopema KOCHMHYCOB UM Teopema CHUHYCOB. Pemienue
MIPaKTUYECKHX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonodus. [Togodue coOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 MpOU3BEAEHUH OTPEZKOB XOP, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYLIUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bektop, miuHa (MOAYNb) BEKTOpa, COHANpaBICHHBIE BEKTOPHI, MPOTHBOIOIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpAlUHd HaJ
BeKTOpaMu. Pa3noxkeHue BEKTOpa MO ABYM HEKOJUIMHEAPHBIM BeKTOpaM. KoopauHatsl BEKTOpa.
CkansipHo€ NMPOU3BE/ICHUE BEKTOPOB, TPUMEHEHHUE ISl HAXO0XKJACHUS IJIUH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUJIOCKOCTH. YPaBHEHUS MpPsSMOM U OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUECHNUE OKPYKHOCTEN U NPSAMBIX. MeTo1 KOOpAUHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJBHUKHU. JJIMHA OKPYKHOCTHU. ['pajlyCcHas u paJuaHHas Mepa yria,
BBIYMCIICHHUE UTMH YT OKpYyKHOCTel. [nomane kpyra, cekropa, CErMeHTa.

JIBUKEeHMsI TNIOCKOCTU U BHYTPEHHHE CUMMETPUU GUTYp (3JIeMEHTapHbIE MPECTaBICHU).
[TapannensHbiii nepenoc. [loBopoT.



INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
JJIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yJabTAaThl OCBOCHHUS MpOrpaMMbl y4deOHOro Kypca «l'eomerpusi»
XapaKTepU3yIOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

NpOSIBJICHUEM HHTEpeca K NPOLUUIOMY W HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHKEHHUSIM POCCHICKHX MaTeMaTUKOB U POCCHUHUCKOMN
MaTeMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTIKEHUN B IPYTHX HayKaX U MPHUKIAIHBIX
chepax;

2) rpa:KIaHCKoe ¥ TyXOBHO-HPaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
MPEJICTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO o0IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHXKEHUUN
HAyKH, OCO3HAHUEM BaKHOCTU MOPaJIbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHHHM MPAKTUYECKUX 3a7ad MaTeMaTH4YEeCKOM
HANPABICHHOCTH, OCO3HAHMEM BXHOCTH MATEMAaTHYCCKOTO0 00pa30BaHUS HA NMPOTSHKCHUU BCEH
JKU3HU JJIs YCHEIIHON MpOoQecCUOHANBHON IeATEeIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOEHHEM WHIWBUIYaIbHOW TPACKTOPUH OOpa3oBaHUA U
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAIILHOMY U O3CTETHYECKOMY BOCIPHUATHIO MaTEeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHUI, PacCyKIeHUH, YMEHUIO BUJETh MaTeMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O MO3HAHUSA:

OpHUEHTAIlel B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeAcTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMaHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YelOBEYECKOW EATETbHOCTH, ITAroB €€ pa3BUTHS U
3HAYMMOCTH JIJISI Pa3BUTHUS [IUBUIIN3AIIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM [IO3HAHUS MHUpa, OBJAJCHUEM NPOCTEUIIMMH HaBBIKAMU
HCCJIEI0BATENBCKON IEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMupoBaHHe  KYJLTYPbl  30POBbS M
IMOIUOHAIBLHOIO 0JIArONoJIyYns:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAaHMUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHHS 3[JOPOBOTO 00pasa KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qu3nyeckass aKTHUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa JIPYyroro 4eI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpHUEHTaIlel Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUH Ul pellieHus 3ajad B o0yacTu
COXPAHHOCTH OKPY)KAIOIIEH Cpejbl, TUIAHHUPOBAHUS TOCTYNKOB W OIICHKH HMX BO3MOXHBIX
MOCJICJICTBHM JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHWEM TJI00ATBHOTO XapaKTepa SKOJOTUYECKHUX
npo0JieM U yTel X pelIeHus;

8) ananTanus K UN3MEHAIUMCS YCJI0BUSIM CONMATbHOM M IPUPOJAHOM Cpeabl:



TOTOBHOCTBIO K JIEHMCTBUSAM B YCJIOBMSX HEONPEICIEHHOCTH, MOBBIIICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAaKTHUECKYIO AESITEIbHOCTb, B TOM UUCIIE YMEHHUE YUUTHCS Y APYTUX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JIESITEIbHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU U3
OIbITa IPYTHX;

HE00X0AUMOCTBIO B ()OPMUPOBAHUN HOBBIX 3HAHHM, B TOM uucie (GOopMyIUpOBaTh UICH,
MOHATHS, THIIOTE3bl 00 0OBEKTaxX M SBICHHUAX, B TOM UYHUCIIC paHEe HEH3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAalMI0, BOCHPHUHUMATh CTPECCOBYIO
CUTYallU}0 KakK BbI30B, TpeOylOLIUIl KOHTPMEp, KOPPEKTUPOBAaTh NPUHUMAEMble pEIIECHUS U
neicTBus, GOPMYIUPOBAThH U OLIEHUBATH PUCKH U TOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE y4eOHbIe JeiicTBUS
ba3zoBrble Jioru4eckue AeiicTBUA:

® BBUIBJIATh M XapaKTEpU30BaTh CYIIECTBEHHbIE NMPU3HAKU MaTEMAaTHYECKUX OOBEKTOB,
NOHSTUM, OTHOIIEHUN MEXIy MOHATHUAMH, (DOPMYIMpPOBATH OINpPENEICHUS IOHATH,
yCTaHaBJIMBATh CYNIECTBEHHBIN MPU3HAK KiIacCU()UKALIMU, OCHOBAHUS /ISl 0000IEHHS 1
CPaBHEHHUsI, KPUTEPUH ITPOBOAMMOIO aHAJIN3a;

e BOCIpPHUHHMMATbH, (HPOPMYJIHPOBATb U IMPEOOPA3OBBIBATH CYKIACHUS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE;

® BBIBIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IMPOTHUBOpEUUs B (pakTax,
JAHHBIX, HAONIONEHUSAX U YTBEPXKACHUSAX, MNpe/JlaraTb KPUTEPUU Ui BBISABICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

e JleNaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHBHBIX U HMHIYKTHBHBIX
YMO3aKJIFOUYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa30buparh JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPXkKAECHUH (MpsAMbIE U OT MPOTUBHOIO),
IPOBOJUTH CaMOCTOSTEIBHO HECIOXKHBIE JIOKA3aTeNbCTBA MAaTEMAaTHYECKHX (DaKTOB,
BBICTpAauBaTh apryMEHTalllI0, IPUBOJUTh IPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATD
COOCTBEHHBIE PACCYKACHUS;

e BBIOMpaTh cHoco0 pemieHus ydyeOHOW 3ajauM (CpaBHMBAThb HECKOJIbKO BapHUaHTOB
peleHus, BbIOMpaTh Haubosee MOAXOIAMINN C y4ETOM CaMOCTOSITEILHO BBIJEIEHHBIX
KPUTEPUEB).

ba3oBble nccienoBarebckue 1eHCTBUSA:

® HCIOJNB30BaTb  BONPOCHI  KaK  MCCIENOBAaTENbCKUM  MHCTPYMEHT  IIO3HAHUA,
(dbopMyIupoBaTh BOIPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE, IPOOIEMY, CAMOCTOSITEIHLHO
yCTaHaBIMBAaTh WCKOMOE M JaHHOE, (OPMUPOBATH THIOTE3Y, apryMEHTHPOBATH CBOIO
MO3ULUI0, MHEHHUE;

® T[POBOJUTH IO CAMOCTOSTEIbHO COCTaBICHHOMY IUIAHY HECIOXHBIH HKCHEPUMEHT,
HEOOJIbIIIOE  MCCIEIOBAHWE IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYecKOro
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOO0M;

e camocToATeNbHO  (opMynupoBaTh 000OIIEHHMS W BBIBOJBI IO  pe3ylbTaTaMm
MPOBEAEHHOTO HAOJIO/IEHUS, UCCIIEeI0OBAaHUs, OLEHUBATh JIOCTOBEPHOCTh MOJIYYEHHBIX
PE3yIBTaTOB, BBIBOJIOB U 000OIICHMUIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOLIECCA, a TAK)KE BBIABUTATH MPEINONOKEHUS
0 €ro pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:



BBISBJISITh HEJIOCTATOYHOCTh U M30BITOYHOCTH MHPOPMAITUH, TAHHBIX, HEOOXOIUMBIX IS
pelleHus 3a1auu;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W HHTEPIPETUPOBATh HH(OPMALINIO
pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

BbIOUpaTh GopMy mpeAcTaBiieHUss WHGOPMALUK U WUTIOCTPUPOBAThH pelIacMble 3a/1auu
CXeMaMH, AuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJEKHOCTh MHPOPMAIMK 10 KPUTEPUSM, NPEIOKEHHBIM yUUTEIIEM WU
c(hOpMYJIMPOBAHHBIM CAMOCTOSITEIILHO.

KOMMyHHKaTHBHbIe YHUBEPCAJIbHBIC y‘leﬁHLIe JeCTBHUA:

BOCIIPHHUMATh U (DOPMYyITUpPOBATh CYXKIEHHS B COOTBETCTBHU C YCIOBUSIMH U LEISAMHU
oOLIeHMs], SICHO, TOYHO, I'PAaMOTHO BbIpaXKaTb CBOIO TOYKY 3pEHHS B YCTHBIX MU
NUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PELICHUs 3aJaud, KOMMEHTUPOBATh
HOJIy4EeHHBIH pe3ynbTarT;

B X07ie 00CYXKJEHUs 3a7aBaTh BONPOCHI M0 CYILECTBY OOCYXAaeMOW TeMbl, IPOOIEMBI,
pelaeMoil 3aauu, BbICKa3bIBaTh UJIEH, HAllEJICHHbIE HA TIOUCK PEIIEHUs, COMOCTaBIATh
CBOM CYXKJEHUS C CY)KIEHUSAMU JPYruX Y4aCTHUKOB Juajnora, oOHapyXuBaTh pa3inyuue
U CXOJCTBO IO3ULHUH, B KOPpPEKTHOH (opme ¢dopmynupoBaTh pa3HOIrjacus, CBOU
BO3PAaXKECHHUS;

IPEJCTaBIISTh PE3yNbTAaThl PELICHUS 3aJaul, SKCIIEPUMEHTA, HUCCIIEIOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4ETOM 3a/ad MpPE3EeHTallUd U
0COOEHHOCTEHN ayAUTOpUH;

HOHUMAaTh U MCIIOJIb30BaTh MPEUMYILECTBA KOMAaHHON U MHAWBUAYAJIbHOW paboThl IpU
pelIeHnH yueOHbIX MaTEMaTUUYECKHX 3a/1a4;

IPUHUMATD 11€Jb COBMECTHOM JESATEIbHOCTH, MJIAHUPOBATh OPraHU3ALUI0 COBMECTHON
paboThl, pacupenensaTh BUbl padOT, JOrOBapUBATHCS, OOCYXkKIaTh MPOLECC U PE3YIbTAT
paboTbl, 06001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBAaTh B IPYNIOBBIX (hopmax paboTsl (00CyKIeHHs,, 0OOMEH MHEHUSIMHU, MO3TOBbIE
HITYPMBI U JIPYTHE), BBIIOIHATH CBOIO YacTh pabOThl U KOOPJUHUPOBATH CBOM JEUCTBUSA
C JIpYT'MMH 4YJI€HaMU KOMAaH/Ibl, OLIEHHBATh KaYyeCTBO CBOET0 BKJIaJa B OOMIMI MPOIYKT
10 KPUTEPHSIM, CHOPMYITMPOBAHHBIM yYAaCTHUKAMHU B3aUMOECHCTBUS.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranusauus:

CaMOCTOSITENIbHO COCTABJIATH IUIaH, QJITOPUTM pelIeHus 3agaud (WIK €ro 4YacTb),
BBIOMpATh CcHoco0 pemeHus ¢ Y4ETOM MMEIOLIUXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BAPUAHTBI PELIECHUN C y4ETOM
HOBOW MH(pOpMaIUy.

CﬂMOKOHTpOﬂb, IMOLIMOHAJILHBLIA HHTEJIJIEKT:

BJIQJIETh CIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa pelieHUs
MaTeMaTHYeCKOM 3aauM;

NpeIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh NpPHU PELIEHUH 3a7aud, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAailIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHMBATh COOTBETCTBHUE pe3yJbTaTa AESTENbHOCTH MOCTABICHHOW LENHU U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHXKEHHSI MJIM HETOCTUKEHUS LIeJIH, HAXOAUTh OLINOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.



MNPEJIMETHBIE PE3YJIBTATHBI

K koHmy oOydenus B 7 KjaacceoOyYaloOIIUiiCs MOMYyYUT CIECAYIOIIUE IpPEIMETHBIE
pE3yJIbTaThL:

Pacnio3naBaTh M3y4eHHbIE TeOMETpPHUYECKHE (UTYpBl, ONpElNeIsiTh HUX B3aHUMHOE
pacnosoxeHue, M300paxkarb reoMeTpuueckre (UTYphl, BBIIOIHATH YEPTEKH IO YCIOBHUIO
3amaun. M3MepsTh JMHEHHBIE W YIJIOBBIE BEJIMYMHBL Pemarh 3agayd Ha BBIYMCIICHUE UIMH
OTPE3KOB U BEJIMYHH YIJIOB.

Jenate rpyOyI0 OLEHKY JIMHEWHBIX U YIJIOBBIX BEIMYUH MPEIMETOB B pPealibHOM >KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnuare pa3mMepbl 3TUX OOBEKTOB IO MOPSJIKY BETUYUHBL.

CTpouTh YepTeKU K TEOMETPUUYECKUM 3a]1adaM.

[Tonp30BaThbcss TMpPU3HAKAMH PABEHCTBA TPEYTOJIBHHUKOB, HCIIOIB30BaTh NPU3HAKH U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIHHUKOB MPU PEIICHUH 3a1a4.

[TpoBOAUTH TOTHYECKHE PACCYXKIACHUS C UCTIOIB30BAHUEM I€OMETPHUUECKHX TEOPEM.

[Tonp30BaTbcss MpHU3HAKAMHM PABEHCTBA MPSMOYTOJBHBIX TPEYrOJIbHUKOB, CBOHCTBOM
MeIuaHbl, TPOBENEHHOH K THIIOTEHY3€ MPSMOYTOJBHOTO TPEYrojibHUKA, B PEHICHUU
FEOMETPHUECKUX 3aJ1au.

OnpenensaTh NapauieTbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensaTh NapauieIbHOCTh MPSMBIX C IIOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JAPYroy IpsiMOiA.

Pemars 3a1aun Ha kieT4aroit Oymare.

[IpoBOAWTHL BBIYHCICHUS M HAXOAUTh YHCIOBbIE W OYKBEHHbIC 3HAYCHHS YIJIOB B
FEOMETPUYECKUX  3aJayax C  HUCIOJb30BAaHUEM CYMMbl  YyIJIOB  TPEYrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TPH IEPECEYCHHUU JBYX MapalICIbHBIX
IpsIMBIX cekyliel. PemaTs npakTuyeckue 3aa4n Ha HAX0XKJICHUE YTIIOB.

Brnasets nmoHsATHEM reéOMETPUUYECKOT0 MECTa TOYEK. Y METh ONpeAesaTh OUCCEKTPUCY yria
U CepeIMHHBIN MEePIEeHINKYISIP K OTPE3KY KaK FTeOMETPUIECKHAE MECTA TOUCK.

DopmynupoBaTh ONpEACTeHHs] OKPY)KHOCTH M Kpyra, XOpJAbl U JHaMeTpa OKpPY>KHOCTH,
MOJIb30BaThCsl UX CBOUCTBAMM. Y METh IPUMEHSTh 3TH CBOMCTBA MPU PEIICHUH 3a]1ay.

Brnaners moHsATHEM ONMUCAHHOM OKOJIO TPEYrojJbHHKA OKPYXKHOCTH, YMETh HAXOJHUThH €&
ueHTp. [lonp3oBaThcs GakTamMu 0 TOM, YTO OMCCEKTPHUCH! YITIOB TPEYToJbHUKA [IEPECEKAIOTCS B
OTHOW TOYKE, MU O TOM, YTO CEpEeIWHHBIC TEPIECHIUKYISIPbl K CTOPOHAM TPEYrOJbHUKA
NIEPECEKAIOTCS B OJHON TOUKE.

Bnanerp moHATHEM KacaTeNbHOW K OKPYKHOCTH, IIOJIb30BaThCsl TEOpEMOH O
NEePIEeHIUKYIIPHOCTU KacaTeIbHON U paJunyca, IPOBEIEHHOIO K TOUKE KacaHUsl.

[Tonp30BaTbcss MPOCTEWITMMH — TEOMETPUYECKHMMH HEpPaBEHCTBAaMH, IIOHUMATh HX
MPAKTUYECKHUIA CMBICTT.

[TpoBOIUTH OCHOBHBIE TEOMETPUUYECKHE TOCTPOSHHSI C IOMOIIBIO IIUPKYJIS M IMHEHKH.

K xonmy oOydenuss B 8 KjacceoOyJarOnIMICS TMOJMYYUT CIEAYIONIUE TPEIMETHbIE
pe3yJIbTaThI:

Pacno3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, MX JJIEMEHTBHI, MOJIb30BATHCSI HMX
CBOWCTBaMH IPH PEILICHUH T€OMETPHUECKUX 3aj1au.

[TIpuMeHSTh CBOWCTBA TOYKM IIEPECEUYCHHUS MEIMAaH TPEYroJbHUKa (IIeHTpa Macc) B
peleHny 3ajay.

Brnaners nmonsTHEM CpefHEN JIMHUM TPEYTroJbHUKA M TPaIeliy, IPUMEHITh UX CBOWCTBA
OpU pelleHnu TreoMeTpuyeckux 3amad. [lonmb3oBaTbes Teopemoit Paneca u Teopemoil o
MPOTIOPIIMOHATIBHBIX OTPE3KaX, MPUMEHSTh UX ISl PEHICHUS TIPAKTUIECKUX 3a]1a4.



[TpuMeHATH MpU3HAKY TOJOO0US TPEYTOJIBHUKOB B PEIIEHUN FEOMETPUYECKUX 3a/1ay.

[Tons3oBatbest Teopemoit [Iudaropa ans pemeHUs T€OMETPHUECKUX U MPAKTHYECKHX
3ana4. CTpOUTh MaTeMaTHYECKYI0 MOJIE]b B MPAKTUYECKUX 3a/adax, CaMOCTOATEIbHO JEJaTh
4epTEX U HAXOJUTh COOTBETCTBYIOLINE JUIMHBI.

Bnaners NoHATHSAMHU CHHYCA, KOCHMHYCa M TaHIE€HCa OCTPOro yria IpPsIMOYTOJIBHOTIO
TpeyroiabHuKa. [1071630BaThCS 3TUMU NOHATUSAMH JUIsl PEIICHUS IPAKTUUECKUX 3ajau.

Beruncnsate  (pa3nuyHBIMEH - croco0aMM)  IUIOHIAAb  TPEYroJbHUKA W IUIOHIAAU
MHOTIOYTOJbHBIX ~ (uryp (monb3ysch, I/€ HEOOXOAUMO, KaylbKyinaropoMm). [IpumeHsATh
IIOJIy4YE€HHBIE YMEHHMS B IPAKTUYECKUX 3a1a4ax.

Brnagers NOHATHAMM BOMCAHHOIO M LIEHTPAIBHOIO YIJIA, HCIOJbB30BAaTh TEOPEMBI O
BIIMCAHHBIX YIVIAaX, yIVIax MEXIY XOpJaMu (CEKyLIMMH) U YIJle MEXAy KacaTeJbHOH U XOpaoi
IIPY PELICHUU T€OMETPUYECKUX 3a/1a4.

Bnaners MOHATHEM ONMCAaHHOTO YETBHIPEXYTOJIBHHUKA, IPUMEHATh CBOWCTBA OIMCAHHOIO
YeThIPEXYTOJbHUKA IIPU PEILICHUH 3a/au.

[TpuMeHsTh NOTyYyeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE MOJENH AJIs
3ajlay peajJbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCICHHS C IPUMEHEHUEM 000U
U TPUTOHOMETPHH (II0JIb3YSACH, IJ1€ HEOOX0AUMO, KAIBbKYISATOPOM).

K xonmy oOydenuss B 9 KjacceoOy4arONIMICS TMOJMYYUT CICAYIOIIUE TMPEIMETHBIE
pe3yJIbTaThl:

3HaTh TPUTOHOMETPHUYECKHE (YHKIMM OCTPHIX YIJIOB, HAXOAUTh C MX IOMOLIbIO
pasnyHble  3JEMEHThl  MPSIMOYrOJbHOIO  TPEYrojbHHKA  («pElIeHHe HPSIMOYIOJbHBIX
TPEYroJabHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KaJIbKYJISITOpa) JUIMHBL U YIVIbl JUIsl HETAOJUYHBIX
3HayeHnid. [lomb3oBaThcst (opMynamMu TpHUBENEHHS W OCHOBHBIM TPHUTOHOMETPHYECKHM
TOKJIECTBOM JUIsl HAXOKICHUSI COOTHOILIEHUIN MEXly TPUTOHOMETPUYECKUMH BETUYHHAMHU.

Hcnonp30BaTh TEOpPEMbl CUHYCOB M KOCHHYCOB JUIsl HaXOXJIECHUS Pa3iIUYHBIX JIEMEHTOB
TPEYrojbHUKA («PELIEHUE TPEYroJbHUKOB»), NPUMEHITh HUX IMPU PELICHUH T€OMETPUYECKHUX
3a1ad4.

Brnaners noHaTusiMu npeoOpa3oBaHus 1Mo100Hs, COOTBETCTBEHHBIX JIEMEHTOB MOI00HBIX
¢uryp. IToap3oBarbest cBOMCTBaMU 110100Ms1 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIHHBI U
HaXOJUThb YIJbl Y MoJ00HBIX (uryp. [IpumeHsTs cBoiicTBa mo100Us B MPAaKTUYECKUX 3a/adax.
YMeTh NpUBOAUTH IPUMEPHI TOAOOHBIX PUTYp B OKPYKAIOIIEM MHUPE.

ITonp30BaTbes TeopeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O MPOU3BENCHUM OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbcs BEKTOpaMM, IHOHMMATh HUX T'€OMETPUYECKMH U (U3NYECKUH CMBICIH,
IPUMEHSTh UX B PEHICHUH TEeOMETpUYecKHX M (usnueckux 3aaad. [IpuMeHsTh ckaiasipHOe
IIPOU3BEICHNE BEKTOPOB AJIs1 HAXO0XACHUS JUIMH U YIJIOB.

[Tonp30BaTbcs METOOOM KOOpPAMHAT HAa IIOCKOCTH, IPUMEHSTh €ro B pEIICHUU
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Bnaners MOHATUSIMH MPaBUIBHOIO MHOTOYTOJIBHHMKA, JUIMHBI OKPYKHOCTH, JUIMHBI TyTU
OKPYXKHOCTM M DPaJMaHHOW MEpBI yIJa, YMETh BBIYMCIATH IUIOIIAAL Kpyra M €ro 4acrei.
[TpMEHATH NOIy4E€HHbIE YMEHUS B IPAKTUUYECKUX 3a/1adax.

Haxoauts ocu (Wiu LEHTPBI) CUMMETpUM (GUTYp, IPUMEHSATH ABM)KEHUS IUIOCKOCTH B
MPOCTEUIINX CITyqasiX.

[TpuMeHATh NOyYyeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE MOJENH AJIs
3aJa4 peaJbHON KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETPUYECKUX (QYHKIUH (TI0Ib3YSCh, 1€ HEOOX0IUMO, KAJIbKYJISITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KounyecTBouyacon JIeKTPOHHBbIE
Ne HaumenoBaHnuepasieioB u R ——
/i TeMIPOrpaMMbl Bcero  KonrpoabnbiepaGorbl  IIpakTuuecknepadoTbl P
o0pa3oBaTe/bHbIEPECYPChI
|| gt e[
P ' https://m.edsoo.ru/7f415e2e
H3MepeHnereoMeTpu4eCKuXBEININH
bubmuoreka [JOK
2 T 22 1
PEYTOIRHIIH https://m.edsoo.ru/7f415e2e
[TapannensHble psAMBIE, CyMMa bubmmoreka [JOK
3 14 1
YIJIOB TPEYroJbHUKA https://m.edsoo0.ru/7f415e2e
4 OKpy’>KHOCTb U KpYT. 14 1 bu6nuorexa [IOK
['eomeTpruecKre MOCTPOSHHS https://m.edsoo.ru/7f415e2e
bu6mmorexa [IOK
5 II 000 i 4 1
OBTOPEHIE, ODODIIEHHESHANIH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
[NPOTPAMME
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KounuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne i/ Konrpoabnsie IIpakruueckue  (uuppoBbie)
MPOrpamMmMmbl Bcero
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypchl
bu6nmoreka [IOK
1 4 & 12 1
STHPEXYTONGHHKH https://m.edsoo.ru/7f417e18
2 EGZEEMaI/:I())?{HaJeIi{ZI; Z()szl\;liai mo00HbIE 15 1 bubnmorexa LIOK
pOTIopH P » 1OA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
3| pomommres n meoreyvornn 14 1 buGmotexa LIOK
peyr o YP- https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Tudaropa u Hauana 10 1 bubmuotexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u
5 ONMUCAHHBIE YEThIPEXYTOJIbHUKH. 13 1 bubmmorexa [JOK
Kacarenbhbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKXHOCTEN
bu6nuoreka [IOK
6 IT i 4 1
OBTOpeHue, 0000MeHue sHamii https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

[NPOTPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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9 KJIACC

KoandecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/m Kourponbueie IIpaktuueckue (uuppoBbIe)
MPOrpaMMbl Bcero
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypchl
1 Tpuronometpus. TeopemMbl KOCUHYCOB U 16 1 bubnnorexa [HOK
CHHYCOB. PeliieHre TpeyrojibsHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeoOpazoBanue mogodus. Merpudeckue 10 1 bubnnoreka [JOK
COOTHOIICHUS B OKPYXHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 Bexroper 12 1 https://m.edsoo.ru/7f41al2c
4 JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH 9 1 Brbmiorexa LIOK
https://m.edsoo.ru/7f41al2c
[TpaBuibHBIE MHOTOYTONBHUKH. [lTMHA
5 Olfp}/')KHOCTI/I U nnomy;zlb Kpyra. g 8 bubmorexa IOK
. https://m.edsoo.ru/7f41al2c
Boruncnenue mnomazeit
6 JIBY>KeHUS TIIOCKOCTH 6 bubmmoreia LIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHme, 0600IIEHNE, CUCTEMATH3AIIHS 7 9 bu6mmorexa [IOK
3HAHUH https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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