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IHHOACHUTEJIBHASA 3ATINCKA

I'eomeTpust Kak OJUH M3 OCHOBHBIX pa3JeiOB LIKOJIBHOM MAaTEMAaTHKH, UMEIOIIHUNA CBOEH
LEeNbI0 00ECTeYnTh M3Y4YeHHE CBOMCTB M pa3MepoB (UTYp, UX OTHOLICHHHA M B3aUMHOE
pacroJio’)KeHUe, OINUPACTCSl Ha JIOTMYECKYH0, JOKa3aTelbHYH JIUHHUIO. LleHHOCTh u3yueHus
r€OMETPHUH Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa30BaHus 3aK/II0YaeTCs B TOM, YTO 0Oydarouuiics
YUUTCS TPOBOAMUTH JOKa3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKHE YMO3aKIHOUEHHUS,
JOKa3bIBaTh WCTHHHBIC YTBEPXKACHUS W CTPOUTH KOHTPIPHUMEPHI K JIO)KHBIM, ITPOBOJIUTH
paccyXJIeHHs «OT IPOTHBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (DOPMYIMPOBATH OOpaTHbIE
YTBEPIKJICHHSL.

Bropoii 11enp0 U3y4eHus reoOMETpUH SIBISIETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
peleHNr Kak MaTeMaTHYeCKMX, TaK M TPAKTHUECKUX 3a/a4, BCTPEYAIOUINXCS B pPEATbHOU
KU3HU. OOydarolmuics TOJDKEH HAaydMTbCS OIPENEeNUTh T'€OMETpPUYECKylo (Urypy, ommcarb
CIIOBAaMHU JaHHBIA 4YEpTEX WIM PUCYHOK, HAWTH IUIOIIA/b 3€MEJBHOTO Y4YacTKa, pacCUUTaTh
HEOOXOUMYIO JITMHY OITOBOJOKOHHOTO Kalenss Wik TpeOyemble pa3Mmepbl Tapaxa s
aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpAas, BHIYMCIUTENIbHAS JIMHUSA B U3y4YEHUU T'C€OMETPHH.
[Ipn pemennn 3amad  MPAKTHYECKOTO — XapakTepa OOydYaloUIuiicss y4uTCcs  CTPOUTH
MaTeMaTHYeCKHE MOJICIA PEATbHBIX JKU3HCHHBIX CHUTYAllHid, IPOBOJUTL BBIYUCICHHUS U
OIICHUBATh aJIeKBaTHOCTD MOJIyYEHHOTO pe3yJibTaTa.

KpaiiHe BaXHO MOJUEPKUBATH CBS3U TEOMETPUH C JPYTUMH YYCOHBIMHU IpeIMeTaMH,
MOTHBUPOBAaTh  HCIOJIb30BAaTh  OMNpPENEICHHUS TEeOMETpUYECKMX (QUryp U  TOHATHUH,
J€MOHCTPUPOBATh MPUMEHEHHUE MOTYUCHHBIX YMEHUH B (U3MKE U TEXHUKE. DTH CBA3U HanboJliee
SIPKO BUJIHBI B TeMax «Bektops», «TpuroHoMeTprueckue COOTHOIIECHUSD», «MeTo1 KOOpIuHAT
u «Teopema [Tudaropar.

VYueOnniii kypc «['eomeTpus» BKIIOUACT CICAYIONINE OCHOBHBIC PA3JeNibl COJCP>KAHMS:
«['eomerpuueckue ¢urypsl M uX CBoOiicTBay, «l3MepeHHe TIeoMeTpHUUECKUX BEITUUYHUHY,
«/lexapToBBl ~ KOOpAWHATBl HA  IJIOCKOCTH», «BekTopbl», «JIBM)KEHHS  IUIOCKOCTHY,
«IIpeobpazoBanust Mo 100Ms».

Ha usydenue yuebnoro kypca «I'eomerpusi» otBoautcs 204 gaca: B 7 kitacce — 68 4acoB
(2 gaca B Henenm0), B 8 kitacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 dacoB (2 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Hauanbnubie monarus reomerpuu. Touka, mpsiMas, OTpE30K, Jyd. Yroida. Buasl yrios.
Beprukanbaele M CcMexHBIE yribl. buccekrpuca yria.  Jlomanas, MHOTOYrOJIbHHK.
[TapanienbHOCTb U NEPIEHIUKYISAPHOCTD MPSIMBIX.

Cummerpuunble purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cuMMeTpuu. [Ipumepsl cummeTpun
B OKPY’KAIOIIIEM MUpE.

OcHOBHBIE TIOCTPOEHHS C NOMOIIbIO LUPKYIs M JuHeilku. TpeyronpHuk. Boicora,
MeraHa, OMCCeKTpuca, UX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUHN TpeyroJibHUKUA. HepaBeHCTBO TpeyroybHUKA.

CpoiicTBa W MNpU3HAKM paBHOOEAPEHHOro TpeyrojbHuKa. llpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa M NMpHU3HAKU MapajuieNbHbIX NpsMbIXx. CymMMa yrjioB TpeyrojbHuKa. BHeminue
YTJIBI TPEYTOJIbHUKA.

[IpssMOyronpHeIl TpeyroJbHUK. CBOMCTBO MEIUaHBl IPSAMOYIOJBHOIO TPEYTrOJIbHUKA,
MpOBEACHHOW K rumoTeHy3e. lIpu3Haku paBeHCTBa MNPSAMOYrOJIBHBIX TPEYrOJbHUKOB.
[IpsAMOYroBHBIN TPEYTrONBHUK € yriioM B 30°.

HepaBeHcTBa B reomMeTpun: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema 0 OoJIbIlIEM YIiie U 00JblIeH CTOpOHE TpeyronbHUKA. [leprneHIuKyIsip 1 HaKJIOHHAS.

I'eoMmeTpuueckoe mecTto TOueK. buccekTpuca yria W CEpelIUHHBIN TMEePHeHAUKYISp K
OTpe3Ky KaK F€OMETPUYECKHE MECTa TOYCK.

OKpyXHOCTh M Kpyr, XOpJa M JuaMeTp, MX CBOWcCTBa. B3amMHOe pacmoJiokeHue
OKpPY)KHOCTH U mnpsmoil. KacarenbHasi U cekyiiass K OKpyKHOCTH. OKpyXKHOCTb, BIMCAHHAs B
yroi. BnimcanHas u onrucaHHas OKpYKHOCTH TPEYTOJIbHUKA.

8 KVIACC

Yereipéxyronpuuku. [lapamienorpamm, €ro Npu3HaKH W CBOHCTBA. YacTHBIE cilydau
napaiesiorpaMMoB (TIpSIMOYTOJILHUK, POMO, KBaapaT), WX NMPU3HAKH U CBOMCTBA. Tpamerms,
paBHOOOKas Tparenus, e€ CBOMCcTBa U Mpu3HaKK. [IpsMoyrosbpHas Tpanemus.

Merton ynBoenus: meauanbl. LleHTpanbHas cummerpus. Teopema Daneca u Teopema o
MPONOPIIMOHABHBIX OTPE3KaX.

CpenHuie TMHUU TPEYroJdbHHUKA U Tpanenuu. L{eHTp Macc TpeyrojabHHKa.

[Togo6ue TpeyroiabHUKOB, KO3 duiueHT noaodus. [Ipusnaku mogoOus TpeyroabHUKOB.
[TpumMeHeHue oI00HS TP PEHICHUH MTPAKTUYCCKHUX 3a/1a4.

CaoiicTBa mioniajaeil reomerpudeckux ¢Guryp. @opmyisl JUisl TUIOMAAA TPEYroJIbHUKA,
napajienorpamma, pom0a u Tpanenun. OTHOILIEHHE MIoMAAel MoJ00HBIX puryp.

Brruncnenue miuoimaseil TpeyrolbHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aTol Oymare.

Teopema Iludaropa. Ilpumenenne Teopemsl [ludaropa mpu pemieHUN MPAKTHIECKUX
3a/ad.

CuHyc, KOCHHYC, TaHT€HC OCTPOTO yrjia MPsSMOYTOJBHOTO TpeyroiabHuka. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO. TpuroHoMerpudeckue GyHnkuu yriaos B 30, 45 u 60°.

BrrcanHble M TEHTpaNbHBIE YIIIBI, YTOJI MEXKIy KacaTelbHON M XOPIOH. YTIIBI MEXIy
XOpJAaMd U CeKYIIMMH. BIucaHHbIE U ONHCAHHBIE YeTHIPEXYrOJNbHUKH. B3anmMmHOe



pacmoJio’)keHue JABYX OKpyxkHocTel. Kacanme okpyxHoctel. OOmme KacaTelbHBIE K JBYM
OKPYXHOCTSIM.
9 KVIACC

Cunyc, xocuHyc, TaHrerc yriaoB or 0 o 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. POPMYJIBI IPUBEICHMUSL.

Pemrenne tpeyronpHukoB. Teopema KOCHMHYCOB M TeopemMa CHHYCOB. Pemenue
MIPaKTUYECKUX 3a7a4 C UCIOJIb30BaHUEM TEOPEMbBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue noaoo6us. [logobre cOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema o npou3BeIeHUN OTPE3KOB XOPA, TEOPEMBI O MIPOU3BEACHUN OTPE3KOB CEKYILHUX,
TeopeMa o KBaJpaTe KacaTeIbHOM.

Bextop, anuHa (MOAYNb) BEKTOpa, COHANpPABIEHHBIE BEKTOPHI, MPOTHUBOIOJIOMKHO
HaIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpald HaJ
BeKkTOpamu. Pa3nojkeHne BeKTOpa Mo JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ MMpOU3BEIEHNE BEKTOPOB, IPUMEHEHUE JIIsl HAXO0KICHUS IJIMH U YIJIOB.

JlekapTOBbl KOOPJIMHATBI Ha IIJIOCKOCTH. YPaBHEHUS TMPSMOM W OKPYXKHOCTH B
KOOpJMHATaX, MepecedyeHne OKpYKHOCTEN U MpsAMbIX. MeTo1 KOOPAUHAT U €ro MpUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. [[nHA OKpyXHOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIUHCIICHUE JUIMH AYT OKpYyKHOCTEH. [Inomanp kpyra, cekropa, CErMeHTa.

JIBUKEeHUs IJIOCKOCTU U BHYTPEHHHUE CUMMETPHUH (PUTYp (37I€eMEHTapHBIE MPEICTABICHHUS).
[TapannensHbiii nepenoc. [ToBopoT.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuyHOCTHBIE Ppe3yJIbTAThl OCBOCHHS IpOrpaMMbl ydeOHOro Kypca «I['eomerpus
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBJICHUEM HMHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHUSIM POCCHMUCKMX MATEMaTUKOB H POCCHUHCKOMN
MaTEeMaTHYECKOM MIKOJIbI, K UCTIOJIb30BAHUIO ITHX JOCTHKEHUM B APYTUX HAYKaX W MPUKIATHBIX
chepax;

2) rpa:kaaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peaju3allid ero Ipas.,
MPEACTaBICHUEM O MAaTeMaTHYeCKHMX OCHOBaX (PYHKIIMOHUPOBAHHS Pa3IUYHBIX CTPYKTYD,
SIBJICHUH, MPOTEAYP TPaXITAHCKOTO 0OIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
0OCYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH{, 0CO3HAHHEM BOKHOCTH MOPAITbHO-ATHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOM HAa aKTUBHOE y4YacTHE B PEIICHUH MPAKTUYECKUX 3a7ad MaTeMaTHYECKOM
HaIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMAaTUYECKOTO 00pa30BaHUs Ha MPOTSHKEHUH BCei
KU3HU JJIS1 YCHEIHON Mpo¢deCCHOHANbHON AEATENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TMOCTPOCHHEM WHIMBUAYaJbHOM TpaeKkTopuu oOpa3oBaHUs H
KU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTYeCcKOEe BOCIIMTaHME:

CIOCOOHOCTBIO K AMOLIMOHAILHOMY W 3CTETHYECKOMY BOCIPHUSATHIO MaTEeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, PACCYKICHHM, YMEHHIO BUIETh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIlMe B JESITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHs 4YeloBeKa, HPHUPOJAbl M OOlIecTBa, NOHMMAaHUEM
MaTeMaTH4YeCKOW HayKH Kak cdepbl 4elnoBeYecKOd MAesSTeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs Pa3BUTHUS LIUBUIIM3ALIUH, OBJIAJICHUEM SI3bIKOM MATEMaTUKU U MAaTEMaTUYECKOU
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJIEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM ACSITEIBHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoOBaHHEe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOI0 0JIArONOJIyYHs:

FOTOBHOCTBIO MPUMEHATh MaTEMaTUYECKUE 3HaHUS B MHTEPECax CBOErO 3/10POBbS,
BEJICHUS 3[I0POBOTO 00pasa >KW3HHU (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIbIXa, peryispHas (usuyeckas aKTUBHOCTH), CHOPMUPOBAHHOCTHIO HaBbIKAa pedrexcuu,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpUEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHWM Ul pelieHus 3ajad B 00JacTH
COXPAaHHOCTH OKpYKAIOIIEH cpenbl, IUIAHUPOBAHUS TNOCTYIKOB W OLIEHKHM HX BO3MOXHBIX
MOCJICJICTBUH ISl OKpYKaIOIIeH cpefbl, 0CO3HAaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0IeM U MyTel uX peuieHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAJLHOM M IPUPOTHOM Cpebl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIOBHMSIX HEONPEACIEHHOCTH, IOBBIIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUECKYIO IEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUYHUTHCS y IPYTUX
moziei, mpuoOpeTaTh B COBMECTHOW JESITEIBHOCTH HOBBIC 3HAHMSA, HABBIKA U KOMIIETCHLIUU W3
OIBITA JPYTHX;

HE00X0AMMOCTHIO B (DJOPMUPOBAHUM HOBBIX 3HAHHI, B TOM 4ucie (GOPMYIUPOBATH UEH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX M SBICHUSAX, B TOM YHUCJIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuuTHl COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYalMIO, BOCHPUHHMMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTpPMEp, KOPPEKTUPOBATH NPUHUMAEMbIE pEIICHUS U
nercTBUs, OPMYIMPOBAThH U OLIEHUBATh PUCKU U TIOCIEACTBUSL, (GOPMUPOBATH OTBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
ITo3naBaTenbHbIE yHHBepcaJlbHbIe YueOHbIe 1eliCTBUSA

ba3oBble joruyeckue aeicTBUsA:

® BBIABIIATh M XapaKTEPU30BATh CYIICCTBCHHBIC NMPU3HAKH MATEMAaTHYCCKUX OOBEKTOB,
TMOHATHH, OTHOIICHHNA MEXIy IOHATUAMHU, (OPMYIHPOBATH OINPEACICHUS TOHATHH,
YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KiaccH(DHUKAIIMK, OCHOBAHHMS JIII 0000IICHUS 1
CpaBHEHWSI, KpUTEPHH IPOBOIUMOTO aHAJIH3a,

e BOCIpPUHHMATh, (POpPMYIHpOBaTh W TPEOOPa3OBBIBATH CYKICHHS: YTBEPAUTEIBHBIC U
OTpHIIATENIbHBIC, CIMHIUYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

® BBIIBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTHBOPEUHs B (haKTax,
TAHHBIX, HAONIONCHHUSX ¥ YTBEP)KICHHSX, NpeAIaraTh KPUTEPUUA ISl BBISBICHHS
3aKOHOMEPHOCTEN U MIPOTUBOPEUMH;

e JenaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKITIOYeHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

e pa30uparh JOKa3aTeIbCTBA MATEMATUYCCKUX YTBEPKIACHUN (TIPSMBIC U OT TIPOTUBHOTO),
MPOBOJIUTh CAMOCTOSITEIILHO HECJIOXKHBIC J0KA3aTeNIbCTBA MaTEMaTHYECKHX (DaKTOB,
BBICTpaMBaTh apryMEHTAIIUIO, IPUBOJUTH MPUMEPHI U KOHTPIPHMEPHI, 00OCHOBHIBATH
COOCTBEHHBIC PACCYXKICHHS,

e BBIOMpATh CIOCOO pelieHUs y4eOHO# 3amaun (CpaBHUBATh HECKOJBKO BapHAHTOB
peleHusi, BEIOUpaTh HanOosee MOIXOMANINA C YIETOM CaMOCTOSITEIIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciaenoBaTebcKue IelCTBHUS:

® CMOJNB30BaTh  BOMPOCHI KAk  MCCIENOBATENIbCKMM ~ MHCTPYMEHT  TO3HaHUS,
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOIINE MPOTUBOPEUHE, MPOOIEMY, CAaMOCTOSITELHO
yCTaHAaBIUBAaTh MCKOMOE M JaHHOE, (OpPMUPOBATH THUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIUI0, MHCHHE;

® TMPOBOJIUTH IO CAMOCTOATEIHHO COCTaBICHHOMY IUIaHY HECIOXKHBIA AKCIEPUMEHT,
HEOOMNBIIOE HCCIIEOBAaHNE IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTo
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEKTYy COOO0M;

e caMocToATenbHO (opmynupoBaTh O00O0OIIEHHS U  BBIBOABI MO  pe3yabTaTaMm
MPOBEIEHHOTO HAOIIOJICHUS, MCCIEA0BaHUs, OIEHUBATH JTOCTOBEPHOCTH MOJTYYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHN;



MMPOTHO3UPOBATH BO3MOIKHOC PAa3BUTUC MPOLECCCA, a TAKIKC BbIABUTaTh NPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pabora c undopmanueii:

BBISIBJIATH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(OPMAINHU, TaHHBIX, HEOOXOIUMBIX IS
peleHus 3a/1a9u;

BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATH3UPOBATh M HMHTEPIPETUPOBATH HH(DOPMAIHIO
Pa3IMYHBIX BUJOB U OPM MPEICTABICHHUS;

BBIOMpaTh (hopMy TpecTaBiIeHus WHPOPMAIMK U WLTFOCTPUPOBATH PelIaeMble 3a/1aun
CXeMaMH, AHarpaMMaMu, HHOHM rpadukoil u nx KOMOMHALUAMU;

OIICHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPHSIM, MPEUIOKEHHBIM YUUTENIEM HITH
c(OPMYIMPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHbLIC y‘{eﬁﬂble JeHCTBHUA:

BOCIIPHHUMATH W (DOPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBUSMHU W ICIISIMH
OOIIeHMs, SICHO, TOYHO, TPAaMOTHO BBIPpAXKAaTh CBOK TOYKY 3pEHUS B YCTHBIX U
MMACBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS TI0 XOJy PEIICHHS 3a7add, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe 00CYXKJCHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, TTPOOIIEMEI,
penraeMo¥ 3aja4u, BEICKA3bIBATh HJICH, HAIICIICHHBIC HA TIOUCK PEHICHUs, COTIOCTABIATh
CBOM CYXKJCHHS C CY)KJICHHSMH JIPYTHX YYaCTHHKOB JHAJIOTa, OOHAPYKUBAThH Pa3INIHNEC
M CXOJICTBO TO3WIMH, B KOPPEKTHOH (opme (opMyImpoBaTh pa3HOTJIACHS, CBOH
BO3paXKECHMUS;

MIPEJICTaBIATh PE3yibTAaThl PELICHUs 3aJaud, SKCIEPUMEHTa, UCCIENOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (QopmaT BBICTYIUICHUS € Y4ETOM 3a7ad Mpe3eHTaluu U
0COOEHHOCTEH ayTMTOPUH,

MMOHUMATh U UCMOJIb30BaTh MPEUMYILECTBA KOMAHTHOW ¥ MHAWBHIYaIbHOU pabOTHI IpH
pelIeHny y4eOHbIX MaTeMaTHYEeCKHX 3a/ay;

MPUHUMATD 1I€JIb COBMECTHOM JESITeTbHOCTH, IJIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThl, pacrpeneisTh BUIbI paboT, JOrOBapuBaTLCS, 00CYKaTh MPOLECC U PE3yNbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B TPYMIOBBIX opMax paboThl (00CykieHrs, 0OMEH MHEHHUSIMHU, MO3TOBbIE
HITYPMBI U IPYTHE), BBIIOJIHATH CBOIO YacTh Pa0OTHI U KOOPIUHUPOBATH CBOM JCHCTBUS
C IPYrUMU YJIEHAMU KOMAaHJbI, OIIEHUBATh Ka4€CTBO CBOETO BKJIaJa B OOLIMN MPOAYKT
0 KpUTEPUAM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aHUMOJCHCTBHSL.

PeryasiTuBHbIe yHHBepcaJbHble Y4eOHbIe JeiicTBHSA

Camoopranmn3anus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJTOPUTM peLIeHHs 3ajayd (WIK €ro 4acTh),
BBIOMpaTh CcHoco0 pemeHuss ¢ Y4ETOM MMEIOIIMXCS PecypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHPOBaTh M KOPPEKTHPOBATh BAPUAHTHI PELICHUN € y4ETOM
HOBOH MH(pOpPMaIUH.

CﬂMOKOHTpOJ’Ib, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

BJIaJCTh criocodamu CaMOITPOBECPKH, CaMOKOHTPOJIA HpouecCa U pe3yjibTaTa PCUHICHUSA
MaTeMaTHUYEeCKOM 3aga4u,



® IIpeABUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IIPU PEIICHHUU 3aJaud, BHOCHUTb
KOPPEKTHBBI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAWJCHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLIEHMBATh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTU IOCTABICHHOMN LENHM U YCIOBUSM,
OOBSICHATH MIPUYUHBI JOCTIKEHHS FJTM HETOCTHKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xoHmy oOydenuss B 7 Kjacce OOyYarONIMICS TMOJYyYUT CIEAYIOIIAE TMPEIMETHBIE
pe3ynbTaThI:

Pacrio3naBath W3ydeHHBIE TE€OMETPUYECKHE (QUTYPHI, OMpPENensITh WX B3aUMHOE
pacrosio’keHue, u300paxkaTb TeOMETPUYECKHE (UTYpBI, BBIMOJIHATH YEPTEHKH IO YCIOBHIO
3amaun. M3MepsTh JWHEWHbIE W YTJIOBBIE BEJIWYMHBI. PermaTh 3amauvl Ha BBIYUCIICHHE JJTUH
OTPE3KOB U BEJTUYUH YTJIOB.

Jlenath TpyOyI0 OICHKY JIMHEHHBIX U YIJIOBBIX BETUYWH MPEAMETOB B PEaIbHOM KU3HU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuyaTh pazmepsl ITUX 0OBEKTOB TIO MOPSIKY BETHYUHBI.

CTpouTh 4epTek U K TEOMETPUUECKUM 3a7[a9aM.

[Tonp30BaThCcsi TpU3HAKAMH DPABEHCTBA TPEYrOJbHHUKOB, WCIOJIB30BAaTh MPHU3HAKK U
CBOMCTBA paBHOOEIPEHHBIX TPEYTrOJIHHUKOB P PEIICHUH 3a/1a4.

[IpoBOIUTH TOTHYECKHE PACCYXKACHUS C UCTIOJIH30BAHUEM IT'€OMETPUUYECKIX TEOPEM.

[lonb3oBaThcsi TpHU3HAKAMU pPaBEHCTBA MPSMOYTOJIBHBIX TPEYrOJIbHUKOB, CBOMCTBOM
MEJMaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPSMOYrOJIbHOTO TpPEYrojJbHUKA, B PEHICHUU
reOMEeTPUYECKUX 3a/1a4.

Onpenenars napamiedbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMHU
cexymas. OnpenensiTh NapayieIbHOCTh MPSMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJHOM MPSAMOM JIO TOUEK APYTrou mpsiMOM.

Pemrate 3agaun Ha kieT4yaToi Oymare.

[IpoBOIUTH BBIYUCIEHHUS W HAXOAUThb YHUCIOBbIE M OYKBEHHbIC 3HAYEHHUS YIIIOB B
FeOMETPUYECKUX  3a7ayaX C  HCIOJIb30BAaHUEM CYMMBbI  YIJIOB  TPEYrOJIbHUKOB U
MHOTOYT'OJILHUKOB, CBOMCTB YIJIOB, OOpa3OBaHHBIX MpPH IEPECEUECHUU IBYX NapaieIbHbIX
MPSMBIX ceKyliei. PemaTe npakTuueckue 3ajjaun Ha HaXOKICHUE YTIIOB.

Brnagets nmoHATHEM T€OMETPUYECKOTO MECTA TOUEK. ¥ METh OMPEAeATh OMCCEKTPUCY yriia
U CEepeMHHBINA NEPICHIUKYISAP K OTPE3KY KaK FTeOMETPHUECKHUE MECTa TOUECK.

DopMyIHpOBaTh OMPEAENCHUSI OKPYKHOCTH M Kpyra, XOpJbl U TuaMeTpa OKPYKHOCTH,
MOJIb30BAaThCS UX CBOMCTBAMHU. Y METh IPUMEHSTh 3TH CBOMCTBA MPU PEIICHUU 3a/a4.

Bragete moHATHEM ONMUCAHHOW OKOJIO TPEYroJIbHMKA OKPYXHOCTH, YMETh HAXOAUTh €€
ueHtp. Ilonp3oBaThcs dakTaMu 0 TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYrOJbHHUKA MEPECEKAOTCs B
OJIHOW TOYKE, U O TOM, YTO CEpPEAUHHBbIE MEPHEHIUKYISPHl K CTOPOHAM TpPEyrojbHUKA
MEPECEKAIOTCS B OAHOU TOUKE.

Brnagete mnoHsATHEM KacaTeabHOM K OKPYKHOCTH, TIOJIb30BaTbCs TEOPEMOMl O
MEePIEHAUKYIISIPHOCTH KacaTeJIbHOM U pajnyca, MPOBEIEHHOTO K TOUKE KaCAHMUSL.

[Tonp30BaThcsi MPOCTEHIIMMU T€OMETPUUYECKUMH HEpPABEHCTBaMH, IOHUMATh HX
MPAKTUYECKUNA CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE TOCTPOCHHUS C MMOMOILBIO IIUPKYIIS U TUHEHKH.



K xonmy oOyuenuss B 8 kJjiacce oOy4aromwiicsi TMOJYYUT CIEAYIONIME TPEeIMETHBIC
pe3yJabTaThl:

Pacnio3naBath OCHOBHBIE BHJIbI UYETHIPEXYTOJBHUKOB, MX SJEMEHTHI, MOJb30BaThCS HX
CBOMCTBAMM MPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOWMCTBA TOYKM TEPECEUCHMs] MEIWaH TPEYroJibHUKa (IIEHTpa Macc) B
pelieHnu 3a1ay.

Branets monsiTueM cpefHeil JIMHUM TPEYroJabHUKA U Tpanelyu, TPUMEHSITh UX CBOMCTBA
IIpU pElIeHUM TreoMeTpudeckux 3angad. llosb3oBarecs Teopemont daseca u TeopemMou o
MPOTIOPIUOHATBHBIX OTPE3KaX, MPUMEHSITh UX JUIS pELICHUS MPAKTUYECKHUX 3a]1a4.

[IpuMeHsTh MpU3HAKK OO0 TPEYTOJILHUKOB B PEIICHUH T€OMETPHUUECKHUX 3a/1a4.

[Tonw3oBatbest Teopemoit Iludaropa ais pemieHus: TeOMETPHUUYECKUX W MPAKTUUYECKUX
3amad. CTpoOUTh MaTEMaTUYECKYI0 MOJENIb B MPAKTHUECKUX 3a/lauyax, CaMOCTOATEIHLHO JIeNaTh
YepTEX U HAXOIUTh COOTBETCTBYIOIIUE JJIUHBI.

Brnanets moHSATHSIMU CHHYCAa, KOCHHYCAa M TaHT€HCa OCTPOTO yria MpsSMOYroJIbHOTO
TpeyroibHuKa. [1071630BaThCsl STUMH MOHATUSIME JIJIS1 PEIICHHS MPAKTUYECKUX 3a1a4.

Beruucnsate  (paznuyHBIME - criocOOaMM) — IJIOMIAAL  TPEYroJbHUKA W TJIOMIATH
MHOTOYTOJIbHBIX ~ Quryp (MOJB3YysACh, TJ€ HEOOXOAUMO, KaldbKyIsTopom). I[IpumeHsTsh
MOJTyYCHHBIC YMEHHUS B MPAKTHYECKUX 3a/1auax.

BrnageTts MOHATHSMH BIHUCAHHOTO M IEHTPAJIBHOTO yIja, HWCIOJh30BAaTh TEOPEMBI O
BIHMCAHHBIX yriaX, yriiax MEXIy XOpJaMH (CEKYIIMMH) U yIiie MEXAYy KacaTelIbHOW M XOPAoH
MIPH pEeIIeHUH T€OMETPUUYECKUX 3a/1ad.

Bnagerp moHsATHEM OMHUCAHHOTO YETHIPEXYTOJIbHHUKA, MPUMEHSATH CBOWCTBA OMHCAHHOTO
YeThIPEXYrOJIbHUKA NP PEIICHUN 33ad.

[IpuMeHsTh MoJlydeHHbIE 3HAHUS HA MPAKTHKE — CTPOUTH MAaTeMaTU4YeCKHUe MOJAETH JUIs
3a/1a4 peajbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BHIYMCICHHS C IPUMEHEHUEM MO00us
Y TPUTOHOMETPHH (TTOJIB3YSCH, T/Ie HEOOXOAMMO, KAIBKYISITOPOM).

K xonmy oOyuenuss B 9 kJjacce oOy4aromiuiicss MOJYy4YUT CIEAYIOLIUE MpeIMEeTHbIE
pe3yIbTaThl:

3HaTh TPUTOHOMETpUYECKHME (GYHKIMH OCTPBIX YIJIOB, HAXOAUTh C HMX IOMOUIbIO
pa3aMyYHbIE  AJIEMEHTHl  IPSIMOYIOJIBHOTO  TPEYrOJbHUKA  («pEHIeHHEe  MPSIMOYTrOJbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBI0 KAJIBKYISTOpPA) AJUHBI M YTIIbl IJIs HETaOIMYHBIX
3HAYCHUU.

[Tonb3oBatbest (hopMynaMu IMpUBEIEHUS K OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUIS HAXO0XACHUS COOTHOIICHUH MEX]Ty TPUTOHOMETPUUYECKUMU BEJIMUYUHAMHU.

Hcnonb30BaTh T€OpEMbl CHHYCOB W KOCHHYCOB JUIsl HAXOXKJIEHUS PA3IHUYHBIX 2JIEMEHTOB
TPEYroJibHUKA («peIlIeHHuEe TPEyroJbHUKOBY), MPUMEHITh MX MPU PEUICHUH T€OMETPUUYECKHX
3a/ad.

Brnagets moHsATHAME MTpeoOpa3oBaHus MOJ00MS, COOTBETCTBEHHBIX JIEMEHTOB MOJ00HBIX
¢uryp. [Tonp30BaThCcsl cCBOKWCTBaMU MOAO0OMS TPOU3BOJIBHBIX (DUTYpP, YMETh BBIYUCIATH AJTUHBI U
HaXOJHUTh YIIbl Y OoN00HBIX (uryp. [IpuMeHsaTs cBolcTBa MOJO0MS B MPAKTUYECKUX 3aaydax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaThbCst TEOpeMaMH O MPOU3BEACHUU OTPE3KOB XOPJ, O MPOU3BEACHHH OTPE3KOB
CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonp3oBaThcsi BEKTOpamMH, MOHHMATh WX TEOMETPUUECKUH U (PUIWYECKUH CMBICI,
MPUMEHSITh UX B PEHICHHH TeOMETPUYECKHUX U Qu3nmdeckux 3amad. [IpuMeHsTh CKalspHOE
MPOU3BEICHUE BEKTOPOB ISl HAXOXKACHUS JJIMH U YTJIOB.



[lonp30BaThcs METOJOM KOOpPAMHAT Ha IUIOCKOCTH, IPHMEHATh €ro B PElICHUU
TreOMETPUYECKUX U TPAKTUUYECKUX 3a1au.

Bnanets MoHATHAMH MPaBHWIBHOTO MHOTOYIOJIbHHKA, IJIUHBI OKPY)KHOCTH, JJIMHBI IyT'H
OKPYXHOCTH M PaJMaHHOW MEpHl YIJIa, YMETh BBIUMCIATH IUIOIIAJh Kpyra M €ro YacTew.
[TpuMeHsTh MOJTlydeHHbIE YMEHUS B IPAKTUICCKUX 3a/1a9ax.

Haxomute ocu (MM UEHTPH) CUMMETPUU (QHUTYP, TPUMEHSTH JIBUKECHUS IIOCKOCTH B
MPOCTEUIINX CITyqasiX.

[IpuMeHsTH MOMy4YeHHBIC 3HAHHUSA HA TMPAKTUKE — CTPOUTHh MAaTEMaTHYECKHE MOJCTH IS
3aJa4 peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYHUCICHUS C IPUMEHEHHEM 1101001
Y TPUTOHOMETPUYECKUX (PYHKIMH (TI0IB3YSCH, TA€ HEOOX0IUMO, KAIBKYIITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoasubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
HUX CBOUCTBA. M HHUEC I'€OM NYCCKUX
P P https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 T 22 1
PESTONBEIER https://m.edsoo.ru/7f415e2e
[TapannenpHbIE NpAMBIE, CYMMa yTJI0B bubmuorexa [JOK
3 14 1
TPEyroJibHUKa https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTh U Kpyr. ['eomeTpruueckue 14 1 bubmuorexa [JOK
MOCTPOCHHS https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
5 II 606 i 4 1
OBTOPCIHG, ODODIIEITE SHARMH https://m.edsoo.ru/7f415e2e
OBIIEE 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 KJIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmmoreka [{OK
1 q & 12 1
CTPIPEXYTORHIIH https://m.edsoo.ru/7f417e18
T )
2 neZEzMaHoiﬂaiiiz; Z()Tpeel\;[za())( 0I00HBIC 15 1 bubnuotexa LIOK
POTIOPH P > HOA https://m.edsoo.ru/7f417e18
TPEYrOJbHUKA
3| mpevtommmnson  amoroyomman gur 14 1 bimorera LIOK
et r P https://m.edsoo.ru/7f417e18
[Tmomaau mogoOHBIX HUryp
4 Teopema IIudaropa u Havana 10 1 bubnuorexa [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie
5 OIMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 1 bubmuoreka [JOK
KacarenbHblie kK okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6mmoreka [JOK
6 I1 606 i 4 1
OBTOPCHHE, ODODIIEHHIE SHAHHH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



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 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoiasbubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
1 Tpuronometpus. Teopembl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHHYCOB. Pellienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nmomodus. Metpuueckue 10 1 bubnuoreka [IOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPIMHATHI HA TNIOCKOCTH 9 1 Bubnuorexa LIOK
https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [{1Ha
5 Olfpy)KHOCTI/I u nnomy;nb Kpyra. 8 8 bubmmorexa IOK
. https://m.edsoo.ru/7f41al2c
Boruncnenue miomaseit
6 JIBYOKEHUS TIOCKOCTH 6 Bubmmorexa LIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3aIUs 7 5 bubnunoreka [JOK
3HAHUHI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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