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HOACHUTEJIBHAA 3AIINCKA

I'eomeTpust Kak OAVH U3 OCHOBHBIX PA3/EJIOB IIKOJIBHOM MAaTEMAaTUKH, MMEIOIIUM CBOCH LIEIIBIO
o0ecreynTh U3y4eHne CBOICTB U pa3MepoB HUTyp, UX OTHOIICHUH U B3aUMHOE PACIIOI0KEHUE, OMTUPACTCS
Ha JIOTUYECKYIO, JI0Ka3aTeIbHYI0 JTUHUIO. L[eHHOCTh U3yueHHsl FTEOMETPUU Ha YPOBHE OCHOBHOT'O OOIIETOo
00pa3oBaHUs 3aKIIFOYAETCS B TOM, YTO OOYYAIOUIUICS YIUTCS TIPOBOJHTD J0KA3aTEIbHBIE PACCYKICHHUS,
CTPOUTb JIOTUYECKUE YMO3AKIIIOUEHUS, JOKAa3bIBaTh UCTUHHBIE YTBEPKACHUS U CTPOUTH KOHTPIIPUMEPHI K
JIOKHBIM, IPOBOUTH PACCYKICHHUS «OT IPOTHBHOTOY, OTIMYATH CBOWCTBA OT IPU3HAKOB, (HOPMYIHPOBATH
oOpaTHbIE YTBEPKICHHUS.

Bropoii 1enbio n3ydeHus reoMeTpuu SBJISETCS UCIOIb30BaHUE €€ KaK MHCTPYMEHTA IIPU PELIeHUH
KaK MaTeMaTU4YeCKUX, TaK U MPAKTHUYECKUX 3a7ay, BCTPEUAIOIIMUXCS B peabHON *u3HU. OOyuaromuiics
JOJIKEH HAy4YUTbCS OMNPEIEUTh TNeOMETPUYECKYI0 (UIypy, OMHCaTh CJIOBAaMH JaHHBIA 4YepTEX WIH
PUCYHOK, HaWTH IUIOIIAJb 3€MEJBHOTO y4JacTKa, paccyuTaTb HEOOXOAWMYIO JUIMHY ONTOBOJIOKOHHOIO
kabenss wiam TpeOyemble pa3Mepbl rapaxka [UIsi aBTOMOOWJIA. OJTOMY COOTBETCTBYET BTOpas,
BBIUMCIUTENbHAS JUHUS B H3ydeHUM TreoMeTpuu. [lpu permieHun 3anad MpakTUYECKOTO XapakTepa
00yyaroUIuiics yYUTCSI CTPOUTh MaTeMaTUYeCKUEe MOJIENH PeaIbHbIX KU3HEHHBIX CUTYaIUi, TPOBOJIUTh
BBIUMCIJIEHUS U OLIEHUBATh aJIEKBaTHOCTb MOJYYEHHOTO pe3ysbTara.

KpaiiHe Ba)xHO IOJUEPKUBATH CBSA3U F'€OMETPUU C IPYTUMHU y4eOHBIMU NPEIMETaMU, MOTUBHPOBATh
UCIOJb30BaTh OIPEAETICHUsS TI'€OMETPUYECKUX (UIyp M NOHATHH, IEMOHCTPUPOBaTh NPUMEHEHHE
MIOJIy4EHHBIX YMEHHUH B (PM3MKE M TEXHUKE. DTH CBS3U HauboJiee sIpKO BUAHBI B TeMax «BekTopsl»,
«TpuroHomerpuyeckre cOOTHoIEeHus», «Meroa koopaunaT» u «Teopema ITudaropay.

VYuebublii kypc «l'eomeTpus» BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/iesibl  COJEpPIKaHMSL:
«['eomerpuueckue ¢Gurypsl U HUx cBOHCTBa», «l3MepeHue reoMeTpuyecKUX BEJINYHMHY», «JlekapTOBBI
KOOpAMHATBI Ha INIOCKOCTUY, «BekTopbl», «/BuxkeHus miockoctu», «IIpeodpasoBanus moio0us».

Ha usyuenue yueOHoro Kypca «I'eomeTpus» orBoautcs 204 daca: B 7 kitacce — 68 yacoB (2 yaca B

HeJeN0), B 8 kitacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA

7 KJIACC

HavansHnele nonsaTus reomerpun. Touka, mpsimasi, OTpe30K, Jayd. Yrous. Bunasl yrios. BeprukanbHsie
U CMexHble yrael. buccekrtpuca yrma. Jlomanasd, MHOroyrosbHUK. llapamnensHocTh UM
NEPIEHIUKYIIIPHOCTD IPSMBIX.

Cummerpuunble (urypsl. OcHOBHBIE CBOIcTBa oceBoil cumMmerpuu. Ilpumeprsl cummerpun B
OKPYKAIOILIEM MUDE.

OCHOBHBIE TIOCTPOEHHUSI C IMOMOIIBI0 IUPKYNIs U JUHEeWku. TpeyroiabHuk. BwicoTa, Meauana,
OucceKTpuca, MX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa U MPU3HAKK PaBHOOEPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBA TPEYroJbHUKOB.

CBoiicTBa M NPHU3HAKM NapajuIeNbHBIX NpsMbIX. CymMma yrjioB TpeyrojbHHKA. BHemHue yrisl
TPEYroJbHUKA.

[IpssMOyroabpHBIN TpeyroJbHUK. CBOMCTBO MEIMAHbI IPSMOYTOJIBHOTO TPEYTrOJIbHUKA, TPOBEIEHHON
K runotenyse. IIpusHaku paBeHCTBA NMPSAMOYTOJIBHBIX TPEYrOJbHUKOB. [IpAMOYronbHbBIN TPEYrOJIBHUK C
yriiom B 30°.

HepaBeHcTBa B reoMETpUH: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JJOMaHOU, TeOpeMa
0 OosblIeM yriie U O0JbLIEH CTOPOHE TpeyroyibHuKa. [leprnenauKynsap U HakJIOHHasl.

I'eomerpuueckoe mecto Touek. bruccexkTpuca yria U cepeIuHHBIN NEPIEHAUKYISAP K OTPE3KY Kak
Tr€OMETPUYECKHAE MECTa TOYEK.

OKpyXHOCTb U KpYT, XOpJla U JAHaMETp, UX CBOWCTBA. B3anMMHOE pacnonokeHue OKpYKHOCTH U
npsmon. KacarenpHas m cekymas K OKpy:KHOCTH. OKpY)KHOCTb, BIIMCaHHas B yroj. Bnucannas u

OIIMCAaHHAA OKPYXHOCTHU TPCYI'OJIbHHUKA.

8 KUIIACC

UYerbipéxyronbuuku. Ilapamienorpamm, ero mnpu3Haku U cBoMcTBAa. YacTHble —ciydau
napauieIorpaMMoB (TIPSMOYTOJIBHHUK, POMO, KBaJpaT), UX MPU3HAKU U cBoiicTBa. Tpanenus, paBHOOOKas
Tpaneuus, e€ CBOMCTBa U pu3Haku. [IpsiMoyronpHas Tpanenus.

Meron ynBoeHus Menuanbl. llenTpanbHas cummetpus. Teopema Daneca u Teopema o
MPONOPLIUOHATBHBIX OTPE3KAX.

Cpennue TMHUM TPEYrojabHUKA U Tpaneuuu. L{eHTp macc TpeyroibHuKa.

[Togo6Gue TpeyronbHUKOB, Kod(hduimeHt moaodbus. [IpuzHaku MOAOOMS TPEYrOJIHHHUKOB.

HpI/IMCHCHI/IC 1'[0,[[061/1}1 IIpH pCHICHUU NPAKTUYICCKHUX 3aaY.



CpoiictBa Turomaaeil reomerpudeckux Quryp. DopMmynasl IS IUIOMEAAW  TPEYTrOJbHHUKA,
napajuieniorpamma, pom6a u tpanernuu. OTHOIIEHHE IUIOMAeH Mo 00HBIX Guryp.

Brruncnenue miomaneil TpeyrojJpbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON Oymare.

Teopema ITudaropa. [Ipumenenne Teopems [Tudaropa npu pemieHnr NpaKTHYECKUX 3a1a4.

CuHyc, KOCHUHYC, TaHI€HC OCTpOTO yrja MpsSMOYIOJbHOIO TpeyroibHuKa. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXAeCTBO. Tpuronomerpuueckue Gpyakiuu yrios B 30, 45 u 60°.

BnucanHble U HEHTpaJIbHBIE YIJIBI, YTOJ MEXAY KacaTeJIbHOM U XOpAOW. YTIIbI MEXKIY XOpJAaMu U
ceKyluMu. BriicanHble 1 oncaHHbIE YeThIPEXYTOJIbHUKY. B3anMHOE pacnosioxkeHne AByX OKpYKHOCTEH.

Kacanue okxpyxnocreil. OOuiye kacareiabHble K JBYM OKPYKHOCTSM.

9 KJIACC

Cunyc, kocunyc, TtaHreHc yriioB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOKJIECTBO.
@opMyIIbl TPUBEICHUS.

Pemenue tpeyronpsHukoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Perienre npakTH4eckux 3aaau
C UCIOJIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoowus. [logobre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o npousBeIeHUH OTPE3KOB XOP/, TEOPEMBI O TPOU3BEICHUN OTPE3KOB CEKYIIHX, TEOpeMa
0 KBaJpaTe KacaTeJbHOM.

Bekrop, mnuHa (MOIynb) BEKTOpa, COHANpPaBIEHHBIE BEKTOPbI, IPOTUBOIOJIOKHO HalpaBICHHbIE
BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpallMU HaJ BeKTOopaMH. PaznoxeHue
BEKTOpa M0 JBYM HEKOJUIMHEapHbIM BekropaMm. KoopamHaTel Bekropa. CKalsipHOE IPOM3BEACHUE
BEKTOPOB, IPUMEHEHHE JJIs1 HAXOXKAECHUS JUIMH U YIJIOB.

JlekapTOBbl KOOPJIMHATHl Ha IUIOCKOCTH. YPAaBHEHHUS HPSIMOM M OKPYKHOCTH B KOOPAMHATaX,
nepeceyeHre OKPY)KHOCTEH U NMpsAMbIX. MeTo1 KOOpAUHAT U €ro IPUMEHEHHUE.

IIpaBunbHBIE MHOrOyrojabHUKH. JlimHa OKpyxHOCTH. ['pagycHas W paguaHHas Mepa yIua,
BBIUMCIIEHUE JUIMH AYyT OKpyxHocTeill. [Inomans kpyra, cekropa, CerMeHTa.

JIBIDKEHUSI IUIOCKOCTM W BHYTPEHHUE CUMMETpUM GUryp (3JIeMEHTapHbIE IPEICTaBICHMS).

ITapannensHsiil iepeHoc. [1oBOpOT.



IINTIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUS IPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMSA

JIMUHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE  pe3yJabTaThl  OCBOCHHS  TporpamMMmbl  yueOHoro kypca  «[‘eomerpwus»
XapaKTepU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHHE:

MPOSIBJICHUEM HMHTEpeca K MPOUUIOMY U HACTOSIIEMY POCCHUCKOM MAaTeMaTHKH, IIEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHHUSM POCCHICKMX MAaTEMAaTUKOB M POCCUMCKON MaTeMaTH4YeCKOW IIKOJIbI, K
WCIIOJIb30BAHUIO ITUX JOCTIKEHUM B APYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpa:kaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITTOJTHEHUIO 003aHHOCTEH rpak/laHWHA U peaTu3alliy €ro Mpas, MpeCTaBICHuEM
0 MaTeMaTHYeCKHMX OCHOBAaX (YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJIEHUW, MPOIEIYD
TpakJIaHCKOTO oOImiecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STHYECKHUX
mpoOJieM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTIDKCHH HayKH, OCO3HAaHHEM Ba)KHOCTH
MOPATBHO-ITUYECKUX MPUHIIUIIOB B JACSITEIIBHOCTH YUEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE€ YYacTHE€ B PEIICHUM MPAKTUYECKHX 3aJa4 MAaTeMaTU4eCKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM BAXHOCTH MATEMaTHYECKOTO 00pa3oBaHUs Ha MPOTSDKCHHUHM BCEU JKU3HU
JUTSL YCTICTHOM MPO(eCCHOHATBHOW NEATeTbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUH, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHHEM WHIUBUYAJTbHOW TPACKTOPUU 00pa30BaHUS W KU3HCHHBIX IIJIAHOB C y4ETOM
JIUYHBIX HHTEPECOB M OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) acTeTHYeCcKOe BOCIIMTaHME:

CIIOCOOHOCTBIO K 3MOIIMOHAJIBLHOMY M ACTETHYECKOMY BOCIIPHUSATHIO MAaTEMaTHYECKUX OOBEKTOB,
3a/1a4, pelIeHNU, pacCy A€HUN, YMEHUIO BUJIETh MATEMAaTHUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOr0 MO3HAHUSL:

OpHUEHTAIIMeH B JIEATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX MPEICTaBICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTH YEJOBEKA, IPUPOJIbI U 00IECTBA, TOHUMAaHUEM MAaTEMaTHUYeCKONH HAyKU Kak
cdepbl UeIoBEeUeCKO NeATEIbHOCTH, ITANoOB €€ Pa3BUTUS M 3HAYMMOCTHU JJIS Pa3BUTHUS IUBHIM3ALINH,
OBJIQJICHUEM S3bIKOM MaTEMAaTUKHM U MAaTeMAaTHMYECKOW KyJIbTYpOH Kak CpeACTBOM IIO3HAaHUA MHPA,
OBJIQJICHHEM MPOCTEHIIIMMU HaBbIKAMH UCCIIEA0BATENIbCKOM JAESITEIbHOCTH;

6) ¢usnueckoe BocnuTaHUe, (POPMHPOBAHHE KYJbTYPbI 310POBbSI M 3MOLHMOHAJIBLHOIO
Os1aromosty4usi:

FOTOBHOCTBIO TPUMEHATh MATEMaTUYECKHE 3HaHUSl B MHTEPECax CBOErO 3/J0POBbS, BEACHHS

3JI0pOBOT0 00pa3a )KM3HHU (310pOBOE MUTAHUE, COANTAHCUPOBAHHBIN PEXKUM 3aHATUN U OT/bIXA, PETYIIIpHast



¢u3nveckass akTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(dIeKCHH, NMPU3HAHHUEM CBOETO IpaBa Ha
oHIMOKY ¥ TaKOTO K€ IpaBa APYroro 4ejaoBeKa;

7) 3K0/10rHYeCKOe BOCIIHTAHME:

OpHUEHTAIMel Ha TPUMEHEHHE MaTeMaTUYECKUX 3HAHUHN JUIs pEIICHHSI 33/1a4 B 00JIACTH COXPAHHOCTH
OKpYXXArollel Cpeipl, IUIAHUPOBAHMUS IIOCTYIIKOB W OLEHKA HMX BO3MOXHBIX IOCIEACTBUN JUIS
OKpY)KaloIllel Cpenbl, OCO3HAHHEM TJI00aTbHOTO XapakTepa SKOJIOTHUYECKHX INpoOieM M IyTed Hux
peleHus;

8) ajanTanusa K M3MEeHAIOLIUMCS YCJIOBUAM COIMATBHOM U MPUPOAHOIi cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIOBHUSIX HEOIPENCIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO NEeSITeIbHOCTh, B TOM YHCJIE€ YMEHUE YYUTHCS Y JAPYTHX JIIONEH,
nproOpeTaTh B COBMECTHOM JIESITETPHOCTH HOBBIE 3HAHUS, HABBIKM W KOMITETEHIIUU M3 OMBITA IPYTHX;

HE00X0IMMOCTHIO B ()OPMUPOBAHUY HOBBIX 3HAHHH, B TOM YHCJIE GOPMYITUPOBATH UAEH, IOHATHS,
THMOTE36l 00 OOBEKTaX W SBJICHUSAX, B TOM YHCJIE paHEE HEW3BECTHBIX, OCO3HABATH JE(MUITUTHI
COOCTBEHHBIX 3HAHUW ¥ KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCHPHHHMATH CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TPEOYIOMIHI KOHTPMED, KOPPEKTHPOBATH IPUHIMAEMBbIC PEIICHHSI U JCUCTBUS, POPMYITUPOBATH H

OIICHUBATh PUCKU U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METANPEIAMETHBIE PE3YJIbTATDBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS
Ba3oBble jJornueckue neiicTBusA:
® BBIABIATH M XapaKTEPU30BaTh CYLIECTBEHHBIC MPU3HAKU MATEMaTHYECKHMX OOBEKTOB, MOHITHIA,
OTHOIICHUA MEXAY HOHITUAMH, (OPMYIHUPOBATh OIpENETICHUs] TMOHATUHN, YCTaHABIIMBATH
CYIIECTBEHHBIN MPU3HAK KJIacCU(UKALUU, OCHOBAHHUA ISl 0OOOIIEHUS U CPaBHEHUSI, KPUTEPUU
MIPOBOIMMOTO AHAJIN3A;
® BOCIpPHUHHMATH, (OPMYIHPOBATH H NpPeoOpa3oBbIBaTh CYXICHUS: YTBEPAUTEIbHBIE U
OTpUIaTeNbHbIE, eUHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;
® BBIABIIATH MATEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpEYHs B (haKkTax, JaHHBIX,
HAOMIOJICHUSX U YTBEPXKICHUSIX, MpeuiaraTh KPUTEPUH JUISl BBISBJICHUS 3aKOHOMEPHOCTEH W
[IPOTUBOPEUNI;
e JleNaTh BBIBOJABI C HCIOJb30BAHMEM 33aKOHOB JIOTMKHM, JACIYKTUBHBIX M HWHIYKTHUBHBIX
YMO3aKJIFOU€HHUI, YMO3aKIIFOUEHHUI 110 aHAJIOTUH;
e pa3buparh JOKa3aTENbCTBA MATEMATHUYECKUX YTBEpXKIEHUH (MpsiMble W OT MPOTHUBHOTO),

MMPpOBOAUTE CAMOCTOATCIIbHO HCCIJIOKHBIC NOKA3ATCIILCTBA MATCMATUYCCKUX (paKTOB, BBICTpanBaTh



apryMEHTalMI0O, NPUBOAUTH NPUMEPHI M KOHTPIPHUMEPHl, OOOCHOBHIBATH COOCTBEHHBIC
paccyXJIeHus;
BBIOMpATh Croco0® pemeHUs] y4eOHOW 3amaud (CpaBHHUBATh HECKOJBKO BApUAHTOB peEIICHUS,

BbIOMpATh HanOoJIee MOIXOAALINHI ¢ YIETOM CaMOCTOSITEIBHO BBIJCICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBarebCKHe AeiiCTBHS.

WCII0JIb30BAaTh BOIMPOCHI KAaK WCCIEAOBATEIBCKUI HMHCTPYMEHT IO3HAHUs, (DOpPMYIHpPOBATH
BOIPOCHI, ((UKCHPYIONINE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSITEJIBHO YCTAHABIINBATh HCKOMOE H
naHHOE, (POPMHUPOBATH THIIOTE3Y, APT'yMEHTHPOBATH CBOIO MO3HUIINIO, MHEHUE;

MPOBOJIMTH MO0 CAMOCTOSATEIHHO COCTAaBICHHOMY IJIaHY HECIIOKHBIN JKCIIEPUMEHT, HEOOJBIIOE
WCCIICIOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTSH MAaTeMaTHYeCKOro OOBEKTa, 3aBUCHUMOCTEH
00BEKTOB MEX 1y COO0iA;

CaMOCTOSITENIBHO  (DOpMyITUpOBaTh OOOOIICHWS ¥ BBIBOJBI TI0 pe3yJbTaTaM IPOBEIEHHOTO
HaOJTIOJICHUS, UCCIICAOBAHMS, OIICHUBATH JIOCTOBEPHOCTh TOJYICHHBIX PE3YJIBTATOB, BHIBOJIOB U
00001IEeHHI];

IMPOTHO3UPOBATh BO3MOXKHOC PAa3BUTUC ITPOLECCA, a TAKKC BBIJABUIAaThb IPCAIIOJOXKCHUA O €ro

Pa3BUTHUH B HOBBIX YCIIOBUAX.

Pa6ora ¢ undopmanmeii:

BBISIBIISITH HEOCTATOYHOCTD ¥ U30BITOYHOCTH MH(GOPMAINH, JAHHBIX, HEOOXOIUMBIX ISl pELLICHUS
3a/1auu;

BBIOMpATh, aHAJTU3UPOBATh, CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO PA3IUYHBIX
BUJIOB ¥ (JOPM MpeACTaBICHUS;

BbIOMpaTh (hopMy mpecTaBieHusl HHOOPMALIUY U WILTIOCTPUPOBATH pPelllaeMble 3314l CXEMaMH,
JararpaMmamu, HHOUM rpadukoil 1 uX KOMOMHALMSIMU;

OIICHUBATh HAAEKHOCTh HUHGOPMALUMU 10 KPUTEPHSIM, MPEJIOKEHHBIM Y4YHUTEIeM WIIU

C(l)OpMyJ'II/IpOBaHHBIM CaMOCTOATCIBHO.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

BOCIIpUHUMAThb H q)OpMy.HI/IpOBaTL CYXKACHHUA B COOTBETCTBUU C YCJIIOBUSAMH U LECIISIMA O6H.[€HI/I$[,
SICHO, TOYHO, 'PAMOTHO BBIPAXXATh CBOKO TOUKY 3PCHHA B YCTHBIX U IIMCBMCHHBIX TCKCTAX, NaBATb
MOSACHCHUA 110 X0y PCIICHUS 3ala4i, KOMMCHTUPOBATH HOJ'Iy‘ICHHLIfI pE3YyJIbTAaT,;

B X0I¢€ O6Cy)KI[eHI/I$I 3aaBaThb BOIIPOCHI IO CYHICCTBY o6cy>1<,£[aeM0171 TCMBI, HpO6HCMBI, pemaeMoﬁ
3ala4¥, BbICKA3bIBATb NACHU, HAILICJIICHHBLIC Ha IOUCK PCIICHHA, COIMOCTABJIATH CBOU CYXKICHUA C
CYXKACHUAMU APpYIrUX YYaCTHUKOB JUajiora, O6Hapy)KI/IBaTB pa3inuue u CXOACTBO HOSHHHﬁ, B

KOppCKTHOfI (bopMe (I)OpMy.]'II/IpOBaTB pasHoTIaCusd, CBOU BO3PAKCHUS



® T[PEJCTABISATH pE3YJNbTaThl pEHICHUS 3aJa4d, OSKCIEPUMEHTa, MCCIEIOBaHUsA, IPOCKTA,
CaMOCTOSITEIIBHO BBIOUPATh (POpMAT BBICTYIUICHUS C YUETOM 3a/1a4 MPE3CHTALUN U OCOOCHHOCTEN
ayJIUTOPHUH;

® [IOHMMATh U UCIIOJIH30BATH MPEUMYIIECTBA KOMAHIHOW U MHAMBUAYAIbHOMN pabOThl IPU PEIICHUT
y9eOHBIX MATEMATUYCCKUX 3a]1a4;

® [PUHUMATh LIETTh COBMECTHOM JIEATEILHOCTH, TUIAHUPOBATH OPraHU3AIMI0 COBMECTHON paboTHI,
pacrnpenensiTh BUbl paboT, 10rOBapuBaThCs, 00CYKIATh MPOIIECC U PE3YIbTaT paboThl, 00001IaThH
MHEHHS HECKOJILKHUX JIIOJICH;

® y4acTBOBAaTh B IPYIIOBBIX opmax paboThl (00CYkIeHNs, 0OMEH MHEHUSMU, MO3TOBBIE IIITYPMBI
U IpyTHUe), BBITIOJHATH CBOIO YaCTh padOTHI U KOOPJAMHUPOBATH CBOM JACUCTBUS C IPYTUMU UJICHAMU
KOMaH/Ibl, OIIEHMBAaTh KAa4eCTBO CBOErO0 BKJIaJa B OOMIMH TPOJYKT IO KPHUTEPHUSIM,

chopMyIUPOBAaHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

PeryasiTuBHble yHUBEpCcabHbIC YUeOHbIE 1€l CTBUA

Camoopranuszaums:
®  CaMOCTOSTENIbHO COCTAaBIISATH TUIAH, AJITOPUTM PEIICHUS 33/1a4H (UJIM €T0 4acTh), BLIOUPATh CIIOCO0
pelieHns ¢ y4ETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTUPOBATh U
KOPPEKTUPOBATh BapUaHThl PelICHUI ¢ y4€TOM HOBOM MH(OpMALIHUH.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
e BIAJCTh CHOCO0AMH CaMOMPOBEPKH, CAMOKOHTPOJS TIpoliecca M pe3yibTara pelieHus
MaTeMaTH4eCcKOH 3aauu;
® [pEeABHUIETH TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh [P PEILICHUU 33/1a4l, BHOCUTH KOPPEKTHUBBI
B JESTEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIbCTB, HANJCHHBIX OLIMOOK, BBISABICHHBIX
TPYAHOCTEN;
® OIIEHMBATh COOTBETCTBHE pPe3ysIbTaTa JesSTEIbHOCTH MOCTABICHHOM 1IEJIU U YCIOBUSM, O ObSICHSTh
MPUYMHBI JOCTHIKEHUS WM HENOCTIKEHHUS IIeNld, HaXOAWTh OMIMOKY, J[JaBaTh OLEHKY

IPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHIy 00ydeHus B 7 kjiacce oOyqaromuiics MoJyquT CIeIyIOUIHe MPeIMETHbIE Pe3yIbTaThl:
Pacrnio3HaBaTh M3ydeHHBIE TeOMETpUYecKue (DUTypbl, ONpeAeisITh MX B3aUMHOE DPACHOJIOKEHHUE,
n300paXkaTh reoMeTpuyYeckre (PUrypsl, BHIIOIHATE YEPTEXKH 110 YCIOBUIO 331a4u. VI3MepsITh JTUHEHHbIE U

YIJIOBBIC BEJIMYWHBI. Pemate 3agaun Ha BRIYMCIIEHUE JIUH OTPC3KOB U BCJINYHH YI'JIOB.



Jlenatb TpyOyIO OICHKY JMHEHHBIX U YIJIOBBIX BEJIHMYUH MPEIMETOB B PEATbHOM )KU3HU, Pa3MEPOB
MPUPOJHBIX 00BEKTOB. Pa3znuyare pa3mMepsl 3TUX 00BEKTOB MO MOPSAKY BETUUYHUHBL.

Crpoutb 4epTeKH K F€OMETPUUECKUM 3a/ladam.

ITonp30BaTbCsl NMPU3HAKAMU PABEHCTBA TPEYrOJIBHMKOB, HCIIOIL30BAaTh IPU3HAKM U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB TIPU PEIICHUH 33/a4.

[IpoBOAUTB JIOTHYECKUE PACCYKICHHUS C UCIIOJIBb30BAHMEM T€OMETPUUYECKUX TEOPEM.

[lonb30BaTbcsl MpU3HAKAMHM PABEHCTBA IPSMOYTOJBHBIX TPEYTrOJbHUKOB, CBOWCTBOM MEIAMAHBI,
MIPOBEJIEHHON K TUIIOTEHY3€ MPSMOYIOJIBHOIO TPEYTOJIbHUKA, B PELICHUH [€OMETPUUYECKUX 3a/1au.

Onpenenars napajuieabHOCTh MPSIMBIX C MOMOILBIO YIJIOB, KOTOpbIe 00pa3yeT ¢ HUMHU CEKyIlas.
Onpenenars napajielbHOCTh IPSIMbBIX ¢ MOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOUYEK OJHOM IPSIMOIl 10
TOYEK JPYrOd MPsSMOH.

Pemats 3a1aum Ha KiieT4aToil Oymare.

[IpoBOUTH BBIYMCIEHUS U HAXOAUTh YHCIOBbIE U OYKBEHHBIE 3HAYEHUS YIJIIOB B T€OMETPUUYECKUX
3a/layax C HCIOJIb30BAHMEM CYMMBI YIJIOB TPEYrOJIbHUKOB W MHOT'OYTOJIBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX IIPU MEPECEUCHUH JIBYX MapallIeIbHBIX IPSIMbIX ceKylleil. Pemars nmpakTuueckue 3a1auu
Ha HaXxO0JICHHUE YTIJIOB.

Brnaners NOHATHEM Te€OMETPUUYECKOIO MECTa TOYEK. YMETh OINpeneNaTbh OUCCEKTpHUCY yIyla U
CEPEIVHHBIN NEPIEHIUKYIAP K OTPE3KY KaK F€OMETPUUECKHE MECTa TOYEK.

DopMynMpOBaTh ONpEACICHUS OKPY)KHOCTM M Kpyra, XOpAbl W JAHAaMeTpa OKPYXHOCTH,
MOJIb30BaThCS UX CBOMCTBAMHU. Y METh MPUMEHSATH 3TU CBOMCTBA MPU PEUICHUM 3a]1a4.

Bnagers NOHATHEM ONMCAaHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETb HAaXOIUTh €€ LIEHTP.
ITonp3oBaTbes (pakTaMu O TOM, YTO OMCCEKTPHCHI YTII0B TPEYToJIbHUKA IIEPECEKAIOTCS B OJJHOM TOUKE, U O
TOM, YTO CEPEIUHHBIE IEPIICHINUKYIIAPBI K CTOPOHAM TPEYrOJIbHUKA NIEPECEKAOTCS B OJHOU TOUKE.

Bnagers noHATHEM KacaTeIbHOW K OKPYKHOCTH, ITOJIb30BAThCSI TEOPEMOM O NMEPIEHANUKYIAPHOCTH
KacaTeJbHOU U paguyca, IPOBEAEHHOTO K TOUKE KacaHUs.

Ilonb30BaTbcs MPOCTEHIIUMH T€OMETPUYECKUMHU HEPABEHCTBAMM, IOHUMAaThb UX INPAKTUYECKHM
CMBICIL.

IIpoBOIUTH OCHOBHBIE TEOMETPUYECKUE MIOCTPOEHUS C IIOMOILBIO HUPKYJISl U JIMHEHKU.

K koHIy 00ydeHus B 8 kjacce oOyqaromuiics MoJyquT CIeayIoLIe MPeIMEeTHbIE Pe3yIbTaThl:

PacriozHaBaTh OCHOBHBIE BUBI YETHIPEXYTOJIBHUKOB, UX JIEMEHTBHI, I10JIb30BAaThCS UX CBOMCTBAMHU
IIPU PELICHUN T€OMETPUUECKUX 3a/1ad.

[TpuMeHsTH CBOICTBA TOUKH MEpeceYeHrs] MelMaH TPeyroyibHUKa (LIEHTpa Macc) B peleH!H 3aau.

Bnagers moHATHEM CpelHEH JIMHUM TPEYrOJbHUKA M TpanelMH, NPUMEHSATh MX CBOWCTBA IPH
peleHny reoMerpuueckux 3anad. [lonb3oBarbes Teopemont daneca U TEOPEMON O MPOTOPLHOHATIBHBIX

OTPE3KaX, MPUMCHATD UX I pCHICHUSA MPAKTUYCCKUX 3ada4.



[TpuMeHsTh MPU3HAKH 110100 TPEYTOJIBHUKOB B PEIIEHUN TEOMETPUIECKUX 3a/1a.

[Tone3oBaTtbes Teopemoit Iludaropa miast pemieHuss TEOMETPHUECKHUX W TMPAKTHUECKUX 3ajad.
CTtpouTh MaTeMaTHYECKYIO MOJICITb B IPAKTHUECKHUX 33a4aX, CAMOCTOSTEIBHO JeTaTh YePTEK U HAXOUTh
COOTBETCTBYIOIIUE JUIUHBI.

BrnaneTs NOHATHSAME CHHYCA, KOCHHYCA U TAHT€HCA OCTPOTO Yrila MPSMOYTOJIBHOTO TPEyrojJbHHKA.
[Tonp30BaThCsA STUMU MOHATHAMH TSI PELICHUS TIPAKTHUECKUX 3a/1a4.

Boraucnars (pa3nuyHbpIME cioco0amMu) TUIONIAAb TPEYTOIbHUKA U TUIOMIA I MHOTOYTOJIBHBIX QUTYD
(oNB3ysich, TAE HEOOXOIUMO, KaIbKYIATOPOM). IIpMMEHSTH TONydeHHBIE YMEHHUS B TPAKTHYECKUX
3a/1avax.

Brnanetp MOHSATHSAMH BIHMCAHHOTO M IIEHTPAJIBHOTO YTJIA, MCIIOJIB30BaTh TEOPEMBI O BIHCAHHBIX
yriax, yriax MeXAy XopaamH (CeKyIIMMH) W Yrile MEXIy KacaTeJbHOW W XOpIOW TNpH perIeHuu
TeOMETPUYECKUX 3aj1ad.

BnameTp TOHATHEM ONHCAHHOTO YETHIPEXYTOJFHUKA, TPUMEHSTH CBOWCTBA OMHCAHHOTO
YeTHIPEXYTOJIFHUKA TP PEIICHUH 3a/1a4.

[TpuMeHsATh TOMyYEeHHBIC 3HAHHWS HA TPAKTHKE — CTPOWTh MaTeMaTHYEeCKHE MOJCIH IS 3amad
peambHONW JKM3HM W TPOBOJUTH COOTBETCTBYIOIME BBIYHACICHUS C TPUMEHEHHEM TIOJ00us U
TPUTOHOMETPHUH (TIOJIB3YSCh, TE HEOOXOIUMO, KATBKYISITOPOM).

K xonIty 00y4ueHus B 9 kjiacce 00yqaronuics moayduT CICIYIONINE TPEIMETHBIC PE3YIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKLIHUU OCTPBIX YIJIOB, HAXOJUTh C HMX TMOMOINBIO pa3iHyYHbIE
AJIEMEHTHI MPSAMOYTOJIBHOIO TPEYTrOJbHHUKA («pPEHIeHHE MPSIMOYTOJIbHBIX TPEeyroiabHUKOBY»). Haxomuts (c
MIOMOIIBIO KAJIBKYJIATOPA) AJIMHBI U YTJIbI 17151 HETaOJTUYHbBIX 3HAUYCHUH.

[Tonb3oBarbest (opMynaMu NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKAECTBOM IS
HAXO0XJICHUS COOTHOILIEHUH MEX]Ty TPUTOHOMETPHUYECKUMHU BETUYMHAMMU.

Hcnonb3oBaTh TeOpeMbl CHHYCOB U KOCHHYCOB JUIsl HAaXOXKICHHUS DPA3JIMYHBIX 3IIEMEHTOB
TPEYroJibHUKA («pelIeHnue TPEYTrOJIbHUKOBY), IPUMEHITh UX MPU PEIICHUN T'e€OMETPUUYECKHX 3a/1au.

Brnaners moHATHsAMU MIpeoOpa3oBaHus MOJAOOUS, COOTBETCTBEHHBIX 2JIEMEHTOB MOJOOHBIX (GUTYD.
[Tonb30BaTbCst CBOMCTBAMU O00HS IPOU3BOJIBLHBIX (PUTYP, YMETH BBIYUCIATD JJIMHBI U HAXOAUTD YIJIbI Y
noa00HbIX Guryp. [IpumeHsTh cBOMCTBA MOI00MS B MPAKTUYECKUX 3a7auax. Y METh IPUBOAUTH IPUMEPHI
10/I00HBIX (PUTYpP B OKPYKAIOIIEM MUDE.

[Tonp30BaThes TEOpEMaMu O MTPOU3BEACHNUU OTPE3KOB XOP/, O MPOU3BEACHUHU OTPE3KOB CEKYIIUX, O
KBaJIpaTe KacaTeabHOM.

[Tonb30BaThcst BEKTOpaMHU, MIOHUMATh UX T€OMETPUYECKUN U PU3NYECKHUIT CMBICI, TPUMEHSITh UX B
pelIeHNH TeOMETPHUECKUX M (u3ndeckux 3anad. [IpUMEHATh CKaJspHOE MpPOMU3BEIEHHE BEKTOPOB IS

HaxOXKXIACHUA JJIUH U YIJIOB.



ITonp30BaTbCst METOAOM KOOPAMHAT HA INIOCKOCTH, IIPUMEHSATD €r0 B PELICHUU F€OMETPUUECKUX U
IIPAaKTUYECKUX 3a]a4.

Biagerp NOHATUSAMH DPABUJIBHOTO MHOIOYTOJIBHHKA, JUIMHBI OKPYXKHOCTH, [UIMHBI JYI'H
OKPYXKHOCTH M PaJMaHHOW MEpHI yIJla, YMETb BBIUMCIATH IUIOIIAAb Kpyra M ero 4acreil. lIpumensars
IIOJIy4CHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxonuth ocu (M1 IGHTPBI) CUMMETPUH GUTYP, IPUMEHSTH IBUKCHHUS TUIOCKOCTH B MPOCTEHIIINX
ClIyqasix.

[IpuMeHATH MONy4YECHHBIE 3HAHMS HA IPAKTUKE — CTPOUTh MATEMAaTHU4ECKHME MOJEIU Ul 3a4ad
peaIbHOM JKM3HM U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C MPUMEHEHHEM [0J00Us U

TPUTOHOMETPUYECKUX (PYHKIMH (II0JIb3YSCh, T/1€ HEOOX0UMO, KaIbKYJISATOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne n/n P Konrpoabubie | IIpakTHyeckue (1upp )
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
[Ipocreitmme reome eCKHe
1 I/I)I() CBZ;:;LP; 11;131\1:16 TepHI/II/;Ie: FZZMSIH;};I:;IKI;IIX 14 brmmorexa [OK
’ p p https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 Tpeyroabmiit 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIe NPSIMBbIE, CyMMa yTJIOB 14 1 bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpyT. [ 'eoMeTprueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
5 I1 606 4 1
OBTOPCHHUE, OOODIICHIE SHATIH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne n/n P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
. bubnuoreka [JOK
1 q 12 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOTIOPITMOHATBHBIX OTPE3KaX, MOJ00HbIE 15 1 bubnmorexa [JOK
poTiopHt P - TTOA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKA
[nomane. Haxoxaenue miomanen
3 Tpe HIOJ'I)II)HI/IKOB u JI\I/IHOFO OJfSHHBIX ¢ur 14 1 bubnmorexa [JOK
peyr y YP- https://m.edsoo.ru/7f417e18
[Tmomaan mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. Briricanubie u
5 OIHMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 1 bubnnoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
. bubnuoreka [JOK
6 I1 606 4 1
ORTOPCHHE, QLODIEHHE SHAHI https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



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

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iaesioB U TeM undposbie
Ne n/m P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnnorexa [JOK
CHUHYCOB. PenieHue TpeyroJbHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpaszoBanue nmogodus. Metpuueckue 10 1 bubnuoreka [IOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 B 12 1
SITOPH https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha TIIOCKOCTH 9 1 bubmorera [IOK
P bA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKY. JlJTHHA
5 OKPY>KHOCTH U ILIOLIAAb Kpyra 8 Bubmmorexa [JOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomazeit
bu6mmoreka [JOK
6 6
JIBIDKEHNS LIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHUE, 0600IICHNE, 7 5 bubnnoreka [JOK
cUCTEMAaTU3alys 3HAaHUN https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME
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