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HOACHUTEJIBHAA 3AIINCKA

I'eomeTpust Kak OJUH M3 OCHOBHBIX pa3JeiOB LIKOJIBHOM MaTEMAaTHKH, UMEIOIIHUNA CBOEH
LENbI0 00ECTeYnTh M3Y4YeHHE CBOMCTB M pa3MepoB (UTYp, MX OTHOWICHHHA M B3aUMHOE
pacroJio’)KeHUE, OINUPACTCSl Ha JIOTMYECKYH0, JO0Ka3aTelbHYH JIUHHUIO. LleHHOCTh u3yueHus
r€OMETPHUH Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa30BaHus 3aK/IH0YAaETCs B TOM, YTO 00ydarouuiics
YUUTCS HPOBOAMUTH JOKA3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JOKa3bIBaTh WCTHHHBIC YTBEPXKACHHUS W CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, MPOBOJUTH
paccyKJIeHHs «OT IPOTHBHOTOY», OTIMYATh CBOMCTBA OT MPU3HAKOB, (JOPMYIHUPOBATH OOpATHBIE
YTBEPIKJICHHSL.

Bropoii 11enpi0 u3y4eHus reoOMEeTpUH SIBISIETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
peleHNr Kak MaTeMaTHYeCKMX, TaK M TPAKTHUECKUX 3a/ad, BCTPEYAIOUINXCS B PEATBHOM
KU3HU. OOydarolmuics TOJKEH HaydMTbCS OIPENeNUTh T'€OMETpPUYECKYI0 (Urypy, ommcarb
CIIOBAaMHU JaHHBIA 4YEpPTEX WIM PUCYHOK, HAWTH IUIOIIA/b 3€MEIBHOTO Y4YacTKa, paccuUTaTh
HEOOXOUMYIO JUTMHY OITOBOJIOKOHHOTO Kalenss Wik TpeOyemble pa3sMmepbl Tapaxa s
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIIUTENIbHASA JIMHUS B U3y4YEHUU T'€OMETPHH.
[Ipn pemennn 3amad  MPAKTHYECKOTO — XapakTepa OOydYaloUIUics  y4uTCS  CTPOUTH
MaTeMaTHYeCKHE MOJICIA PEATbHBIX JKU3HCHHBIX CHTYAllHid, IPOBOJUTH BBIYHCICHUS U
OIICHUBATh aJIeKBaTHOCTD MOJIyYEHHOTO pe3yJibTaTa.

KpaiiHe BaxHO MOIUEPKUBATH CBS3U TEOMETPUH C JPYTUMH YYCOHBIMHU TpeIMeTaMH,
MOTHBUPOBAaTh  HCIOJIb30BAaTh  OMNpPENEICHHUS TEeOMETpPUYECKUX (QUryp U TOHATHUH,
J€MOHCTPUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUH B (U3MKE U TEXHUKE. DTH CBI3U Hauboliee
SIPKO BUJIHBI B TeMaX «Bektopb», « TpuroHoMeTpuyeckue COOTHOIIEHU», «MeTo1 KOOpAuHaT»
u «Teopema [Tudaropar.

VYueonniii kypc «['eomeTpus» BKIIOYAET CIICAYIONIME OCHOBHBIE Pa3JeNibl COJEPIKAHMS:
«['eomerpuueckue ¢urypsl M UX CBOicTBay, «l3MepeHHe TIeoMeTpHUECKUX BEITUUYHUHY,
«/lexapToBbl ~ KOOpAWHATBl HA  IJIOCKOCTH», «BeKTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanust Mo 100Ms».

Ha usydenue yuebnoro kypca «I'eomerpusi» otBoautcs 204 daca: B 7 kiacce — 68 4acoB
(2 gaca B Henen0), B 8 kitacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 dacoB (2 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA

7 KJIACC

Hauanenelie nonstus reomerpuu. Todka, IpsMas, OTPE30K, Jdyd. YTrod. Buasl yrios.
Beprukanbaele M CcMexHbIE yribl. buccekrpuca yrima.  Jlomanas, MHOTOYrOJIbHHK.
[TapamienpHOCTD ¥ NEPIEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBO# cummerpun. [Ipumepsl cummeTpun
B OKPYKAIOIIEM MUDE.

OcHOBHBIE TIOCTPOEHHS C NOMONIbIO HHUPKYIs M JuHeilku. TpeyronpHuk. Boicora,
MeraHa, OMCCeKTpuca, UX CBOMCTBA.

PaBHOOeipeHHBIN U paBHOCTOPOHHUN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W MNpU3HAKK paBHOOEAPEHHOTO TpeyrojpHuka. Ilpu3Hakum paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa M MpHU3HAKU MapajuieNbHbIX NpsMbIX. CymMMa yrjioB TpeyrojbHUKa. BHemiHue
YTJIBI TPEYTOJIbHUKA.

[IpssMOyronpHeIl TpeyroJbHUK. CBOMCTBO MEIUaHBl IPSAMOYIOJBHOIO TpPEYrOJIbHUKA,
MpOBEACHHON K TrumoTeHy3e. lIpu3Haku paBeHCTBa MPSAMOYrOJIBHBIX TPEYrOJIbHUKOB.
[IpsAMOYTOIBHBIN TPEYTONBHUK € yIiIoM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
Teopema o OoJIbIlIEM Yriie U 00JblIei CTOpOHE TpeyronbHUKA. [leprneHIuKyIsip 1 HaKJIOHHAS.

I'eoMmeTpuueckoe mecto Touek. buccekTpuca yria W CepeAVMHHBIA TEPHNEHIUKYISp K
OTpe3Ky KaK F€OMETPUYECKHE MECTa TOYECK.

OKpyXHOCTh M Kpyr, XOpJa W JuaMeTp, UX CBOWCTBAa. B3amMHOe pacmoJiokeHue
OKpPY)KHOCTH U mnpsMmoil. KacarenbHasi U cekyiiass K OKpyKHOCTH. OKpy>XKHOCTb, BIMCAHHAs B
yroi. BnimcanHas n onucaHHas OKPYKHOCTH TPEYrOJIbHHKA.

8 KVIACC

Yereipéxyronpuuku. [lapamienorpamm, €ro Nnpu3HaKH W CBOHCTBA. YacTHBIC Ciydau
napaiesiorpaMMoB (TIpSIMOYTOJILHUK, POMO, KBaapaT), MX NPU3HAKH M CBOMCTBA. Tpamerms,
paBHOOOKas Tparelus, e€ CBOCcTBa U Mpu3HaKu. [IpsMoyrosipHas Tpanemus.

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

CpenHuie TMHUU TPEYroJdbHUKA U Tpanenuu. L{eHTp Mace TpeyrojabHHKa.

[Togo6ue TpeyroiabHUKOB, KO3 duiueHT noaodus. [Ipusnaku mogoOus TpeyroJbHUKOB.
[TpuMeHeHue MoI00HS IPH PEIICHUH TPAKTUYCCKUX 3a/1a4.

CpoiicTBa momaaei reomerpudeckux (uryp. @opmynbl UIsl TUIOMIAANA TPEYrOJIbHUKA,
napasienorpamma, pomOa u Tpanenuu. OTHOIIEHHE TUIoMaAe Mo 00HBIX Guryp.

Brruncnenue miomaseil TpeyroJbHUKOB U MHOTOYTOJIBHIUKOB Ha KJIETYaTOi Oymare.

Teopema Iludaropa. IIpumenenne Teopemsbl [ludaropa mpu pemreHUN MPAKTHIECKUX
3a/ad.

CuHyc, KOCHHYC, TaHT€HC OCTPOTO yIjia MPSMOYTOJBHOTO TpeyroidbHuka. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. TpuroHoMerpudeckue GyHkiuu yriaos B 30, 45 u 60°.

BrrcanHble M TEHTpaNbHBIE YIIIbI, YTOJl MEXKIY KacaTelbHOU M XOpIOH. YTIbI MEXIy
XOpJAaMH U CeKYIIMMH. BIucaHHbIE U OMNHCAHHBIE YeTHIPEXYrOJNbHUKH. B3anmMmHOe
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pacmoJio’)keHue JABYX OKpyxkHocTel. Kacanme okpyxHoctel. OOmme KacaTelbHBIE K JBYM
OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TtaHrerc yriaoB or 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOX1eCTBO. POPMYJIBI IPUBEICHMUSL.

Pemenune tpeyrospHukoB. Teopema KOCHMHYCOB M TeopeMa CUHYcOB. Pemienue
MIPaKTUYECKUX 3aa4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonoo6us. [logodre cCOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema o mpou3BeIeHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIHX,
TeopeMa o KBaJpaTe KacaTeJIbHOM.

Bektop, anuHa (MOAYNb) BEKTOpa, COHANpPABIEHHBIE BEKTOPHI, MPOTHUBOIOJIOMKHO
HaIpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OINEpalUd Haj
BeKTOpamu. Pa3nojkeHue BeKTOpa Mo JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ MpOU3BeIeHNE BEKTOPOB, IPUMEHEHHE JIJIsl HAXO0KICHHUS IJIMH U YIJIOB.

JlexapTOBbl KOOpJIMHATBI Ha IIOCKOCTH. YPaBHEHUS TMpPsSMOM U OKPY)KHOCTH B
KOOpJMHATaX, epeceueHrne OKPY>KHOCTEH U MpsAMBIX. MeTo1 KOOpIMHAT U €ro IpUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. [[nHA OKpy:xHOCTH. ['pagycHas u paguaHHas mepa yria,
BBIUHCIICHUE JUIMH YT OKpykHOCTeH. [Imomaap kpyra, ceKTopa, CerMeHTa.

JIBM>KEHUS IJIOCKOCTH U BHYTPEHHHME CUMMETPHH (DUTYD (JIEMEHTApHbIE NPEICTABICHUS).
[TapannensHbiid neperoc. [oBopoT.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOI'O
KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHUS MpOrpamMMbl yueOHOTO Kypca «I'eomeTpusi»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM HMHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCHUUCKOM
MaTEeMaTHYECKOU MIKOJIbI, K UCMOJIb30BAHUIO ATUX JOCTHXKEHHUM B JPYIUX HayKaX U MPUKIATHBIX
chepax;

2) rpa:kaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEN TpakJaHWHA W peau3alid ero Ipas.,
MPEACTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaXITAHCKOTO 00IIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPAITbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAoBOE BOCIMTAHUE:

YCTAaHOBKOW HAa aKTHBHOE y4YacCTHE B PEIICHUU MPAKTHYECKUX 3a7a4 MaTeMaTHYECKOU
HaIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMAaTUYECKOTO 00pa30BaHMUs Ha MPOTSKEHUH BCel
KU3HU JJIS1 YCHEIHON Npo¢deCCHOHANbHON JEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TMOCTPOCHHEM WHIMBUAYAJIbHONW TpaeKTOpUu 0Opa3oBaHUS W
KU3HEHHBIX TIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEUICHUN, PacCyKICHUI, YMEHHUIO BUJETh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX IMpPEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4eCKOW HayKH Kak c(epbl ueloBEeUecCKOW MIesITeNbHOCTH, ITAloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs1 Pa3BUTHUS LIMBUIIM3ALUH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM TMO3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEA0BATENbCKOM JAESTEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopMHpoOBaHHe  KYJbTYPbl  310POBbS H
IMOIMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBbIO TPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/J0POBbS,
BEJICHUS 3[I0POBOTO 00pa3a >KU3HM (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas Qusndeckas aKTUBHOCThH), COPMHUPOBAHHOCTHIO HaBBIKAa pediexcuw,
MIPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpUEHTaIlle Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B o0nacTu
COXPAaHHOCTH OKPYKAIOIIEH cpejbl, MJIaHUPOBAaHUS MOCTYNKOB M OLIEHKH HMX BO3MOXKHBIX
MOCJICJICTBUH ISl OKpYKaIoIIeH cpefbl, 0CO3HAHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0eM U MyTel X peuieHus;
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8) ajanTanmsa K H3MEHAIOIMMCS YCJIOBHAM COLMAJLHOM M IPUPOTHOM Cpebl:

TFOTOBHOCTBIO K JICMCTBUSAM B YCIIOBUSX HEONPEIEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUYUTHCS y OPYTUX
moziei, mpuoOperaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU 3
OIIBITA IPYTHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIHPOBATH UICH,
MOHATHS, TUIIOTE3bl 00 00BEKTAaX M SIBICHUSAX, B TOM YHUCJIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAallMIO, BOCHPUHMMATh CTPECCOBYIO
CUTYallMI0 KaK BBI3OB, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH NPUHUMAEMbIE pEIICHUS U
nercTBus, GOPMYIMPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OMBIT.

METAINIPEIAMETHBIE PE3YJIbTATHI
ITo3naBaTenbHBbIC YHHBepcaJIbHbIE YUeOHbIE el CTBUSA

ba3oBble joruyeckue a1eiicTBUsA:

® BBIABIATE M XapaKTEPU30BATh CYIICCTBCHHBIC TPU3HAKKM MAaTEMaTHICCKHUX OOBEKTOB,
MOHATHH, OTHOIICHHHA MEXIy IOHATHAMH, (OPMYIUPOBATH OINPEACICHUS TOHSATHH,
YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCH(DHUKAIMK, OCHOBAHHMS JIIsi 0000IICHUS 1
CpaBHEHWSI, KpUTEPHH TPOBOIUMOTO aHAJIH3a,

e BOCIpPUHHMATh, (pOpMyIHpOBaTh W TPe0OPa3OBBIBATH CYXKICHHS: YTBEPAUTEIBHBIC U
OTpHIIATENIbHBIC, CIMHIUYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

® BBHIIBIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTHBOPEUUs B (pakTax,
JAHHBIX, HAONIONCHHUSX W YTBEPXKICHHSX, NpeaIaraTb KPUTEPUU ISl BBISBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JenaTh BBIBOJBI C UCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKITIOYEeHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

e pa30uparh JOKa3aTeIbCTBA MATEMATUYCCKUX YTBEPKICHUHN (TIPSMBIC U OT MPOTHUBHOTO),
MPOBOJIUTh CAMOCTOSITEIIHO HECIOXKHBIC J0Ka3aTeIbCTBA MaTeMaTHYECKUX (DaKTOB,
BBICTpaMBaTh apryMEHTAIIUIO, IPUBOJUTH MPUMEPHI U KOHTPIPHUMEPHI, 0O0OCHOBHIBATH
COOCTBEHHBIC PACCYXKICHHUS,

e BHIOMpATh CIOCOO pelieHUs y4eOHO# 3amaud (CpaBHMBATh HECKOJIbKO BapHAaHTOB
peleHusi, BEIOUpaTh HanOoJee MOIXOMANINA C YIETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciaenoBaTebcKHe IeliCTBHUS:

® UCMOJB30BaTh  BOMPOCHI  KaK  HWCCIEAOBATCIbCKUH  MHCTPYMEHT  I[O3HAHWUS,
(dhopMynUpoBaTh BOMPOCH], (GPUKCUPYIOIINE MPOTUBOpPEUHE, MPOOIEMY, CAaMOCTOSITELHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (OpMUPOBATH THUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIUI0, MHCHHE;

® TMPOBOJIUTH IO CAMOCTOATEIBHO COCTaBICHHOMY IUIAHY HECIOXHBIA JKCIIEPUMEHT,
HEOOJBIIOE HCCIIEOBAaHUE IO YCTAaHOBJCHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;



CaMOCTOSITENIBHO  (OPMYIMPOBAaTH OOOOIIEHUS W  BBIBOJABI [0  pe3yJIbTaTam
MPOBEIEHHOTO HAOIIOJICHUS, MCCIEIOBAHUS, OICHUBATH JTOCTOBEPHOCTH TMOJTYYCHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IICHHUIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, @ TAKXKE BBIABUTATH MPEIOI0KEHUS
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pa6ora ¢ undpopmanmueii:

BBISBIIATH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIIMH, TaHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATHU3WPOBATh W HMHTEPIPETUPOBATH HH(OpPMAIHIO
Pa3IMYHbIX BUJIOB U (POPM MpEACTABICHUS;

BbIOMpaTh (OPMY MpecTaBlieHUss HHGOPMALMU U WUTIOCTPUPOBAThH pelllaeMble 3a/1auu
cXeMaMu, AuarpaMMaMu, HHOM rpadukoi ¥ ©X KOMOMHALUSAMU;

OIICHMBATh HAJAEKHOCTh MHPOPMAIMM 10 KPUTEPHUSAM, MPEUIOKEHHBIM YUUTEIEM HIN
c(OpMyIUPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJIBHBLIC y‘{eﬁﬂble JelCcTBHUA:

BOCIIPHHUMATH W (DOPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBHUSMH M ICISIMH
OOIIeHMs, SICHO, TOYHO, TPAaMOTHO BBIpaXKaTh CBOK TOYKY 3pEHUS B YCTHBIX W
MMACBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS 10 XOJy PEIICHHS 3aJadd, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0Jie 00CYXKJCHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, TPOOIIEMEI,
pelaeMoi 3a1a4uM, BHICKa3bIBAaTh UJIEH, HAllEJICHHbIE HA MOUCK PELIEHUs, COMOCTaBIATh
CBOM CYXKJCHHS C CY)KICHHSIMH IPYrMX YYaCTHMKOB JHMANOra, 0OHApYXUBATh Pa3Inyue
U CXOJCTBO TMO3ULIMH, B KOPPEKTHOH (opme GopmynupoBaTh pa3HOTIacHs, CBOU
BO3paXKECHMUS;

MIPE/ICTaBIATh PE3yIbTaThl PEIICHUs 3aJaud, SKCIIEPUMEHTAa, HUCCIIEeIOBAaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (QopMaT BBICTYIUICHUS C y4ETOM 3ajad Mpe3eHTAlUd U
0COOEHHOCTEH ayIuTOpUU;

MMOHUMATh ¥ UCHOJIb30BaTh MPEUMYILECTBA KOMAHIHOW M MHAUBHUIYaIbHOU pabOThHI pH
pelIeHny y4eOHbIX MaTeMaTHYeCKHX 3a7ay;

MPUHUMATD 1I€JIb COBMECTHOM JESITeNbHOCTH, IJIAHUPOBATh OPraHU3alMi0 COBMECTHOM
paboThl, pacrpenensaTh BUIbI paboT, JOrOBapUBATHCSA, 00CYKATh MPOLECC U PE3yNIbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B IPYNNOBBIX (hopMax paboTsl (0OCyKaeHHs, 0OOMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U IPYTHE), BBIOIHATH CBOIO YaCTh PAa0OTHI U KOOPIUHUPOBATH CBOU JCHCTBUS
C IPYrUMU YJIEHAMU KOMAaHJbI, OIIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOLIMN MPOIYKT
0 KpUTEPUAM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHSL.

PeryasitTuBHbIe YHHBepCaJIbHbIe y4eOHbIe NelicTBUSA

Camoopranm3anus:

CaMOCTOSITEJIbHO COCTABJIATh IUJIaH, aJTOPUTM pELIeHHs 3aJauyd (WIK €ro 4YacTh),
BBIOMpaTh Ccroco0® pemeHuss ¢ Y4ETOM MMEIOIIMXCS PEecypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTh M KOPPEKTHPOBATh BAPUAHTHI PELIEHUM C y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJLJIEKT:
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® BJAJETh CIIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOJIA IpoIecca M Pe3yibTaTa PelICHHs
MaTeMaTUYEeCKOM 3a1a9Hu;

® IIpeABUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPU PEIICHUU 3aJa4d, BHOCUTH
KOPPEKTHBBI B JICATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, HAWJECHHBIX OMIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLEHUBATh COOTBETCTBUE pE3yJIbTaTa JIEATEIbHOCTU IOCTABICHHON LIEIH U YCIOBUSM,
OOBSICHATH MIPUYUHBI JOCTHKEHHS MJTM HETOCTHIKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OILICHKY IPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATHI

K koHmy oOydyenuss B 7 kJjacce OOydalOIIMICS TMOTYYUT CICAYIOIIUE TPEIMETHBIC
pe3ynbTaThI:

Pacmio3naBath W3ydYeHHBIE TE€OMETpPHYECKHE (QUTYPHI, OMpEenensTh HUX B3aUMHOE
pacrnosio’keHue, u300paxkaTb TeOMETPHUYECKHE (UTYpBI, BBIMOJIHATH YEPTEHKHU IO YCIOBHUIO
3amaun. V3MepsTh JWHEWHbIE W YTJIOBBIC BEIWYMHBI. Permath 3amayvl Ha BBIYUCIICHHE JJTUH
OTPE3KOB U BEITUYUH YTJIOB.

Jlenath TpyOyI0 OIICHKY JIMHEWHBIX U YIJIOBBIX BEJIUYHH IMPEAMETOB B PEATHHOM >KHU3HHU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuyaTh pazmMepsl ITUX 0OBEKTOB TIO MOPSIIKY BETHUYUHBI.

CTpouTh 4epTekKH K TEOMETPUUECKUM 3a]a9aM.

[lonb3oBaThcsi MpU3HAKAMU pPaBEHCTBA TPEYrOJIbHUKOB, MCIOIb30BaTh MPU3HAKU H
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJIbHUKOB IPHU PEIICHUH 3a]1au.

[IpoBOIUTH TIOTHYECKHE PACCYKACHUS C UCTIOJIH30BAHUEM IT'€OMETPUUYECKIX TEOPEM.

[lonb3oBaTbcsi TpHU3HAKAaMU pPaBEHCTBA MPSMOYTOJIbHBIX TPEYrOJIbHUKOB, CBOMCTBOM
MEJHMaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPSMOYrOJbHOIO TPEYrOJbHUKA, B PpEIICHUU
reOMEeTPUYECKUX 3a/1a4.

Onpenenars napamielbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIe 00pazyeT ¢ HUMHU
cekymas. OnpenensaTh NapauieIbHOCTh MPSAMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJHOM MPSAMOM JIO TOUEK APYTrou mpsiMOM.

Pemrate 3agaun Ha kieTyaToi Oymare.

[IpoBOIUTH BBIYUCIEHHUS W HAXOAWUTh YHUCIOBbIE M OYyKBEHHbIE 3HAYEHHUS YIIIOB B
FeOMETPUYECKUX  3a7ayaX C  HCIOJb30BAHUEM CYMMBI  YIJIOB  TPEYTOJIbHUKOB U
MHOTOYT'OJILHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX MpPH IMEPECEUYCHUU IBYX NapauieIbHBIX
MPSMBIX ceKyIleil. PemaTe npakTuyeckue 3ajaun Ha HAXOKICHUE YIJIOB.

Brnagetp nmoHATHEM T€OMETPUYECKOTO MECTa TOUEK. ¥ METh ONPEAEsaTh OMCCEKTPUCY yria
U CEepeIMHHBINA NEPICHIUKYISAP K OTPE3KY KaK FTeOMETPHUECKUE MECTa TOUCK.

@opMyIHpOBaTH OMpEICNCHUSI OKPY)KHOCTH M KPYra, XOpAbl U JUaMeTpa OKpPY>KHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMH. Y METh MPUMEHSTh 3T CBOKMCTBA IPU PEIICHHUH 3a]au.

Bragete moHATHEM ONMHUCAHHOW OKOJIO TPEYroJIbHHKAa OKPYXHOCTH, YMETh HaXOAUTh €&
teHtp. [lonp3oBaThcs akTaMu 0 TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B
OJIHOW TOYKE, MU O TOM, YTO CEpPEAUHHBIE MNEPHEHIUKYISIPbl K CTOpPOHAM TpPEYroJbHHUKA
MEPECEKAIOTCS B OAHOM TOUKE.

Brnagets mnoHsATHEM KacaTeabHOM K OKPY)KHOCTH, TIOJIb30BaTbCs TEOpEMOMl O
MEePHEHINKYIISIPHOCTH KacaTeJIbHOM U pajnyca, MPOBEIEHHOTO K TOUKE KaCAHMUS.



[Tonp30BaThCcsi MPOCTEHIIUMU T€OMETPUYECKUMU  HEPABEHCTBAMH, IMOHHUMATh HX
MIPAKTUYECKUM CMBICIL.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE MTOCTPOCHUS C TOMOILBIO IIUPKYJIIS U JTMHEHKHU.

K xonmy oOyueHuss B 8 kiacce oOydaromumiics IOJYYUT CIEAYIOIIUE HPEIMETHBIC
pe3yJbTaThl:

Pacmio3naBath OCHOBHBIE BHJIBI UYETHIPEXYTOJHHUKOB, MX SJEMEHTHI, TOJb30BaThCS HX
CBOMCTBAMM MPHU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOWCTBA TOYKM TIEPECEUCHMs] MEIUMaH TpPEYroJibHUKa (LIEHTpa Macc) B
pelIeHNH 3aau.

Branets monsiTueM cpefHell JIMHUKM TPEYroJabHUKA U Tpamneluu, TPUMEHSITh UX CBOMCTBA
IIpU pEIIeHUM reoMeTpudeckux 3angad. llosb3oBarecs Teopemont daseca M TeopemMoil o
MPOTIOPIMOHATBHBIX OTPE3KaX, MPUMEHSITh UX JUIS peIISHUs MPAKTUYECKUX 3a]1a4.

[IpuMeHsITh MpU3HAKK MTOJ00HUS TPEYTOJIbHUKOB B PEIICHUH T€OMETPUYECKUX 3a/1a4.

[Tonw3oBatbest Teopemoit Iludaropa ais pemieHus: Te€OMETPHUYECKHUX W MPAKTUYECKUX
3ama4. CTpouTh MaTeMaTHYECKYI0 MOJEIb B MPAKTUUYECKUX 3aJauyax, CaMOCTOATEIbHO JENaTh
4epTEX U HAXOIUTh COOTBETCTBYIOIIUE JJIUHEI.

Bnagerp moHATHSMU CUHYCa, KOCHMHYCa M TaHITE€HCAa OCTPOro yria MIpsSMOYTrOJIbHOTO
TpeyroibHuKa. [1071630BaThCs STUMH MOHATHSIME JIJIs1 PEIICHUS MPAKTUISCKUX 3a1ad.

Beruucnsate  (paznuyHBIME - criocoOaMM) — IJIOMIAAL  TPEYroJbHUKA W TIJIOMIATH
MHOTOYTOJIbHBIX ~ Quryp (TOJIB3ysACh, TI€ HEOO0XOaUMO, KalubKymsiTopoMm). [lpumeHsaTs
MOJTyYCHHBIC YMEHHUS B MPAKTHYECKUX 3a/1auax.

Brnagete NOHATHSAMH BIMCAaHHOTO M LEHTPAJIBHOIO yIja, HCIOJIb30BATH TEOPEMBI O
BIMCAHHBIX yIJaX, yriiax MeXay XoplaamMu (CEeKyIIMMHU) U yrile MEeXIy KacaTelbHOW U XOpAoi
IIPU PELICHUH F€OMETPUUECKHUX 3a/1a4.

BrageTe MoHATHEM ONMHMCAHHOIO YETHIPEXYrOJIbHUKA, MPUMEHATh CBOMCTBA OMMCAHHOTO
YETBIPEXYTOJIBHUKA [TPU PEILIEHNH 3a/1a4.

[IpuMeHATh MONy4YeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUYECKHUE MOJEIU s
3a/1a4 peajbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BHIYMCICHHS C IPUMEHEHHEM MO00us
U TPUTOHOMETPHUH (TOJIB3YACh, IIe HE0OX0UMO, KaJbKYISATOPOM).

K xonmy obOydenus B 9 kJjacce oOydaromuiics NOJYYUT CIEAYIONIUE IPEAMETHBIC
pe3ynbTaThl:

3HaTh TPUTOHOMETpUYECKHME (YHKIHMH OCTPBIX YIVIOB, HAXOAWTh C HMX IOMOUIbIO
pa3IMyYHbIE  AJIEMEHTHI  IPSIMOYTOJIBHOTO  TPEYrOJbHUKA  («pEelIeHHEe  MPSIMOYrOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KANbKYISITOpPA) AJIUHBI M YIIIbI A7 HETaOIMYHBIX
3HAYCHUU.

[Tonb3oBatbest hopMynaMu MpUBEIEHUS  OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUISl HAXOXKJACHUS! COOTHOIIEHUI MEX/1y TPUTOHOMETPUUYECKUMH BEITMYUHAMM.

Hcnonp30BaTh TEOpEMBbI CHHYCOB U KOCHUHYCOB JJIsi HAXOXKACHHS Pa3IUYHBIX JIEMEHTOB
TPEYrolbHUKA («peIlIeHrue TPEyroJbHUKOBY), MPUMEHITh MX MPU PEUICHUU TeOMETPUUYECKHX
3azad.

Brnanets moHsATHAME MpeoOpa3oBaHus MOJ00US, COOTBETCTBEHHBIX JIEMEHTOB TOJ0OHBIX
¢buryp. [Tonp30BaThCcs cBOKWCTBaMU MOAOOHS TPOU3BOJIBHBIX (DUTYpP, YMETh BBIYUCIATH ATUHBI U
HAXOJHUTh YIIbl y oA00HBIX (uryp. [IpuMensaTs cBolicTBa mo00Ms B MPAKTUYECKUX 3aadax.
YMeTh NPUBOAUTH NMPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaTbCst TEOpeMaMH O MPOU3BEAECHUU OTPE3KOB XOPJ, O MPOU3BEACHUH OTPE3KOB
CEeKYILHX, O KBaJipaTe KacaTeabHOM.
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[Tonp30BaThCcst BEKTOpaMH, MOHUMATh HMX TEOMETPUYECKUH M (U3MYECKHHA CMBICI,
IOPUMEHATh MX B PELICHUHM TE€OMETpUYecCKUX M (usmueckux 3anad. [IpuMeEHATH CKalspHOE
IIPOU3BEICHUE BEKTOPOB [UIsl HAX0XKACHUS JJIMH U YIJIOB.

[lonp30BaTbcsi METOJOM KOOpPAMHAT Ha IIOCKOCTH, IIPUMEHATH €ro B PELICHUU
F€OMETPUUYECKHUX U IIPAKTUYECKUX 3a/1a4.

Bnagers moHATHSAMU NPaBUIBLHOIO MHOTOYTOJIbHHKA, JUIMHBI OKPYKHOCTH, JUIMHBI JIyT'U
OKPYKHOCTM M PaJUaHHOM MeEpbl YIJIa, YMETh BBIYMCIATH IUIOLIAJb KpPyra M €ro 4acreu.
[IpuMeHSATH NOTy4YEeHHbIE YMEHHS B IPAKTUUECKUX 3a7a4ax.

Haxomuts ocu (WM UEHTpPhl) CUMMETPUU (PUrYp, NPUMEHSTHh ABM)KEHUS IUIOCKOCTH B
MPOCTENIINX CIIyqasiX.

[IpuMeHATH MOMy4YeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUYECKHE MOJEIU IS
3aJ1a4 peajbHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOLIUE BHIYMCIEHUS C IPUMEHEHUEM MOJ00us
Y TPUTOHOMETPHUUYECKUX (PYHKIUHI (TOIB3YSCh, 1€ HEOOX0UMO, KaJIbKYJIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiasbubie | IlpakTuyeckue
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
X CBOUCTBA. M HUEC TCOMCTPHUUYCCKUX
p P https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 T 22 1
PESTONBEIER https://m.edsoo.ru/7f415e2e
[TapannenpHbIe NPSIMBIE, CyMMa yTJIOB bubmuorexa [JOK
3 14 1
TPEyroJibHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpyT. [ 'eoMeTprueckue 14 1 bubmuorexa [JOK
MOCTPOCHHS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
5 II 606 i 4 1
OBTOPCLING, ODODICHTS SHARMH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
[TPOI'PAMME



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

12

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [{OK
1 q & 12 1
CTRIPEXYTOTBHIKH https://m.edsoo.ru/7f417e18
T )
2 HeZEzMaHoiﬂai:Iz; eoOTpeel\;Iza())( moI00HbIE 15 1 Bubnuorexa LIOK
PoTioPH P > 114 https://m.edsoo.ru/7f417e18
TPEYroJIbHUKA
S A —— 14 1 biGiorera LIOK
peyr T YP- https://m.edsoo.ru/7f417e18
[Tmomaau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 1 bubmuorexa [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. Briricanuble u
5 OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. 13 1 bubmuoreka [JOK
KacarenbHblie kK oOkpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpYXHOCTEH
bubmuoreka [JOK
6 I1 606 i 4 1
OBTOPCHHE, ODODIICHIS SHATMA 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
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9 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoiasbubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoTsbI padoThI
pecypchbl
1 Tpuronometpus. Teopembl KOCUHYCOB U 16 1 bubnnorexa [JOK
CHHYCOB. PellieHue TpeyrojbsHHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoGpaszoBanue nmogobus. Metpuueckue 10 1 bubnuoreka [IOK
COOTHOIIIEHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 Bexropst 12 1 https://m.edsoo.ru/7f41al2c
4 JlexapTOoBBI KOOPIMHATHI HA TNIOCKOCTH 9 1 Bubnuorexa LIOK
https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [{1Ha
5 OprymHOCTH u nnomy;[b Kpyra. g 8 Bubnuorexa LIOK
. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaseit
6 JIBYOKEHUS TIOCKOCTH 6 Bubmmorexa LIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHUE, 0000IICHNE, 7 5 bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I1O0 68 6 0
[TPOTPAMME



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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IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH

OBPA3OBATEJIbHOM ITPOT PAMMBI

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

6

I'eomerpus

6.1

Pacnio3HaBath M3ydeHHbIE TeoMeTpUyYecKue (UIyphl, ONPENENiaTh UX
B3aUMHOE€ DACIOJIOKEHHE, H300pakaTb TIeoMeTpuuyeckue QUrypsl,
BBINIOJIHATE YCPTCIKU IO YCIOBHUIO 3ajavu. I/I3Mep$ITI) JIMHEWHbBIE H
YIJIOBBIC BEJIMYUHBI. Pemars 3ala4i Ha BBIYMCJICHUEC JJIMH OTPE3KOB U

BCJIMYMH YI'JIOB

6.2

Jenarp rpyOyro OIEHKY JIMHEWHBIX M YIJIOBBIX BEIIMYWH MPEAMETOB B
peanpbHOW JKWU3HH, pa3sMepoB MPHUPOIHBIX OO0BEKTOB. Paznmuuarh

PasMEPEBI OTUX 00BEKTOB 110 MOpAAKY BEIIMYWHBI

6.3

CTpouThb YepTeKH K TeOMETPUUECKUM 3a7a4am

6.4

[Tonb3oBaThbcsl MPU3HAKAMH PABEHCTBA TPEYrOJIbHUKOB, UCIIOJIB30BATh
MPU3HAKUA U CBOMCTBA PaBHOOEIPEHHBIX TPEYrOJIbHUKOB MPU PELICHUU

3a1a4

6.5

HpOBOI[I/ITB JJOT'HYCCKHUC pacCyKacHusA C HCIIOJIb30BaHHUEM

TCOMETPHUUCCKUX TCOPEM

6.6

[Tonb3oBatbes MpU3HaKaMu paBeHCTBa IPSIMOYTOJIBHBIX
TPEYrOJbHUKOB, CBOMCTBOM MEAMAHBI, MPOBEAEHHONW K TUIOTEHY3€

IMIPAMOYTOJIBHOT'O TPEYIr'OJIbHUKA, B PCHICHUN I'COMETPUICCKUX 3ada1

6.7

OHpe,Z[CJ'ISITL MapaJiuiCJIbHOCTh IMPAMBIX € INOMOMIBIO YIJTIOB, KOTOPLIC
06pa3yeT C HUMH CCKYyIlasd. OHPCHCHHTB MapauiCJIbHOCTh IIPAMBIX C
IIOMOIIBIO PpaBCHCTBA paCCTOHHI/Iﬁ OT TOYCK O,HHOﬁ HpHMOﬁ J0 TOUYCK

JIpYyrou npsmou

6.8

PemaTte 3agaun Ha KIeT4aTOM 6yMare

6.9

HpOBOI[I/ITL BBIYHMCJICHUA MW HAXOJHWTb YHCIIOBBLIC U 6YKBeHHLIe
3HAYCHHUA YIJIOB B TCOMCTPHUYCCKUX 3aJadaX C MHCIOJIb30BAHUCM
CYMMBI YIJIOB TPCYTOJIbHHUKOB W MHOTI'OYT'OJIBHHUKOB, CBOICTB YIJIOB,
O6pa3OBaHHLIX Inpu MNEpeCCUCHUN [IBYX MNAPAJUICIIBHBIX MNPAMBIX

ceKymeﬁ. Pemate MPaKTUYCCKUC 3a/1aY1 HA HAXOXKACHHUC YIJIOB
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6.10

Bnagerp 1OHATMEM TIE€OMETPUYECKOIO  MECTa TOYEK. YMETh
OmpeneniaTh OUCCEKTPUCY yIila M CEepeAWHHBIA TMEPHEeHIUKYIIp K

OTPE3KY KaKk FT€OMETPUUYECKUE MECTa TOUEK

6.11

QOopMyIMpOBATH ONPEICICHUS OKPY)KHOCTH M Kpyra, XOpAbl H
JUuaMeTpa OKPYXKHOCTH, TIIOJIb30BaTbCsl MUX CBOWCTBAaMHU. YMETh

IIPUMEHSATH 3TU CBOMCTBA IIPU PELIECHUN 3a/1a4

6.12

Biagets noHATHEM ONMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH,
yMeTb HaxoguTh €€ 1eHTp. [lonb3oBarbest (akraMu O TOM, 4TO
OMCCEKTPUCHI YIJIOB TPEYTrOJIbHHUKA MIEPECEKAIOTCS] B OJIHOM TOUYKE, U O
TOM, YTO CEpEAVHHBIC INMEPHNEHAMUKYISAPBl K CTOPOHAM TPEYTrOJbHHUKA

MEPECEKAIOTCS B OJTHOM TOUKE

6.13

Bnagerp mnoHSATHEM KacaTenbHOM K OKPYKHOCTH, TOJIb30BaThCS
TEOPEMOM O MEPHEeHIUKYISIPHOCTH KacaTeJbHOM W  paauyca,

HpOBe)IéHHOFO K TOYKEC KaCaHUs

6.14

ITonp30BaThCs HpOCTGﬁIHHMPI TCOMETPUICCKUMHU HCPABCHCTBaAMU,

IIOHUMATh UX HpaKTI/I‘—IeCKI/Iﬁ CMBICJI

6.15

[IpoBOIUTH OCHOBHBIE TE€OMETPHUYECKHE IOCTPOEHUS C MOMOIIbIO

LHUPKYJIA U JIMHEHKHU

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble MpeMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 0011Iero 00pa3oBaHus

6

I'eomerpust

6.1

Pacrnio3naBaTte OCHOBHBIC BH/IBI ‘leTBIpéXYFOHBHI/IKOB, HUX 3JICMCHTHI,

II0JIb30BAThCS MX CBOMCTBAMU IIpH PCHICHUU I'COMCTPHUUCCKUX 3aJa1

6.2

HpI/IMCHHTL CBOMICTBA TOYKH nepeceycHust McEAuaH TpCYroJIbHHUKaA

(TIeHTpa Macc) B pelieHru 3a1a4y

6.3

Brnagets mnoHsiTEM cpenHEH JIMHUM TPEYroJIbHUKAa M Tpamnenuw,
IIPUMEHATh HX CBOWCTBA IpU PELIEHUH TIE€OMETPUUYECKUX 3aj1ad.
[Tonb3oBatbes Teopemoit dasieca U TEOPEMON O MPONOPLUOHAIBHBIX

OTpPE3KaxX, MPUMCHATH UX JISI pCHICHUS NTPAKTUYICCKUX 3a1aY

6.4

[IpuMeHsAT, mNpU3HAKU MOAOOMS  TPEYrOJBbHUKOB B  pELICHHH

TCOMECTPHUUYCCKUX 3adavd

6.5

ITone3oBaTbesa Teopemoit [Indaropa i penieHus reoMeTpUIECKUX U
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MMPAKTUICCKUX 3aaad. CTpOI/ITB MaTEMaTUYCCKYIO MOJCIIb B
MPAaKTUYCCKUX 3adavdax, CaMOCTOATCIBHO ACJIAaThb qepTéxc N HaXOJHUTb

COOTBCTCTBYIOIIHEC NJIMHBI

6.6

Biagete noHATHMSMM CHHYCa, KOCHMHYCAa M TaHIE€HCAa OCTPOrO yrja
IPSIMOYI'OJIBHOIO TPEYroJIbHUKA. Il0JIb30BaThCA 3THUMHM NOHATHIMH

I PCIICHUSA MMPAKTUYCCKUX 3a1a4

6.7

Boruncnate (pa3iuyHbIMU cIoco0aMiy) IUIOLIAAb TPEYrOJbHUKA U
IUIOLIAAM  MHOTOYTOJBHBIX (Guryp (mosb3ysach, IZe HEOO0XOAMMO,
KaJbKyNIATOpOM). [IpUMeHSTh MOJydYeHHbIE YMEHHS B IPAKTHUECKUX

3agadax

6.8

BitageTs MOHATHAMM BIMCAaHHOTO U LEHTPAJIBHOIO yIrila, UCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIJIaX, yrilax MeXay XOopAaMu (CEeKyLIUMHU) U
yrie MeXJy KacaTeJIbHOM M XOPJOM IpPH PEIIEHUH I€OMETPUUYECKHUX

3a7a4

6.9

B.]'Ia)IeTI) IIOHATHUEM OIIMCAHHOI'O '—ICTBIpéxyFOHBHI/IKa, IPUMCHATH

CBOMCTBA OIMCAHHOTO YETHIPEXYTOJbHUKA IIPH PELICHUH 3a]a4

6.10

[IpuMeHsTh MONMy4YeHHBIE 3HAHUS HA TPAKTHUKE —  CTPOUTH
MaTeMaTHYeCKUEe MOJCIH I 3a/ad PEalbHOW >KU3HU M TPOBOJUTH
COOTBETCTBYIOIIIME BBIYUCICHUSA C TPUMEHEHHEM TIOJIO00MS |

TPUTOHOMETPHH (TIOJB3YSCH, TI€ HEOOXO0IUMO, KATBKYISITOPOM)

9 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHMs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKUIUU OCTPBIX YIIOB, HAXOJIUTH C UX
MOMOIIBIO PA3NUYHBIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYroJibHUKA
(«pemieHue  MPSAMOYTOJBHBIX — TPEYroJbHHKOB»). Haxomuts  (c

IMOMOIIBIO KaJ'ILKyJ'IfITOpa) JAJIMHBI U YTJIbL JJIA HETAOIMYHBIX 3HAUYEHUH

6.2

ITonp30oBaThCs (l)OpMyJ'IaMI/I MMPpUBCACHUA )51 OCHOBHBIM
TPUTOHOMCTPHUYCCKHUM TOXKACCTBOM [UIA HAXOXIACHUA COOTHOIIICHUM

MCKAY TPUTOHOMCTPUYCCKUMHU BCIIMUYNHAMU

6.3

Hcnons30BaTh TCOPCMbI CHUHYCOB W KOCHUHYCOB [UId HAXOXIACHHA
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Pa3IUYHBIX DJIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

MNPHUMCHATH UX ITPU PCHICHUH TCOMCTPHUICCKUX 3a/1av

6.4

Brnagers moHATHSMH TpeoOpazoBaHUs TMOJOOHUS, COOTBETCTBEHHBIX
AJIEMEHTOB TMOA0OHBIX (Guryp. Ilob30BaThCs CBOWCTBAMHU IOI0OHS
POU3BOJBHBIX (UTYP, YMETh BBIYUCIATH JJIUHBI U HAXOIUTh YTIIBI Y
noo0HbIX (uryp. IIpuMeHsATh CBOWCTBA MOAOOHMS B TPAKTHUECKUX
3ama4ax. YMeTh TPHUBOJUTH MNPUMEPHl MOJOOHBIX (UTYD B

OKpYKaIoIlleM MUpe

6.5

[lonb3oBaTrbcst TeopeMaMu O TPOU3BEACHUM OTPE3KOB XOpA, O

MIPOU3BEICHUH OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTelIbHON

6.6

[lonp30BaTbCcst  BEKTOpaMH, [OHMMAThb WX TIEOMETPUYECKUH U
(¢bu3nueckuit CMbICH, TPUMEHATh UX B PEIICHUH T€OMETPUUYECKUX M
¢busnueckux 3amad. [IpuMeHSATH CKalsipHOE NMPOU3BEACHHE BEKTOPOB

JJId HAaXOXKACHUA IJINH U YTJI0B

6.7

Ilonp30BaThCs MCTOAOM KOOpJWHAT Ha INIOCKOCTH, MPUMCHATH €TI0 B

PEIICHUHU TCOMETPHUICCKUX U MMPAKTUYCCKUX 3aaa4

6.8

Brnagerp NOHATHSIMM —~ TPAaBUJIBHOTO  MHOTOYTOJbHUKA,  JUIMHBI
OKPY)KHOCTH, JUIMHBI AYT'M OKPY)KHOCTHM U paJMaHHON Mepbl yria,
yMETb BBIUMCIATH IUJIOHIaAb Kpyra W ero uacred. Ilpumensars

IMOJIYYCHHBIC YMCHUA B IIPAKTHYCCKUX 3aJadax

6.9

Haxonutb ocu win eHTpbl CUMMETPHUH (QUTYp, IPUMEHSThH JIBKEHUS

IIJIOCKOCTHU B HpOCTGfII.HPIX ClIydasax

6.10

[IpumensTh moONy4YyeHHbIE 3HAHUS HA MPaKTHKE — CTPOUTH
MaTeMaTHYeCKUe MOJENU JUIsl 3a]ad pealbHOW KU3HU U MPOBOIUTH
COOTBETCTBYIOIIME BBIUUCICHUA C MPUMEHEHHEM Toao0us U
TpUTOHOMETpHUECKUX GYHKIUN (TOJB3yach, TIe HEoO0XOIUMO,

KaJIbKYJISATOPOM)
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INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
6 I'eomerpus
Havanphble nonstus reomerpun. Touka, npsimasi, OTpe30K, Jdy4. YroJ. Buabl
6.1 yrioB. BeprukansHele M cMexHbIEe yribl. buccekrpuca yrina. Jlomanas,
MHOTOYT0JIbHUK. [lapanienbHoCTh U NepreHIuKYASIPHOCTD MPSIMBIX
6.9 Cummerpuunble  (urypel. OCHOBHBIE CBOWCTBa OCEBOM CHUMMETPHUH.
' [Ipumepbl cMMMETPHUH B OKpYXKaroIleM MUpe
6.3 OcCHOBHbBIE TIOCTPOCHHSI C MOMOUIbIO HUPKYJAS U JUHEHKU. TpeyrosbHUK.
' BricoTa, meaunana, OuccekTpurca, UX CBOMCTBA
6.4 PaBHOOepeHHBIE UM pPAaBHOCTOPOHHUN  TpeyroibHUKU. HepaBeHCTBO
' TPEYroJIbHUKA
6.5 CpoiicTBa W TpU3HAKK pPaBHOOEIpPEHHOro TpeyroibHUKa. llpusHaku
' PaBEHCTBA TPEYrOJIbHUKOB
66 CBolicTBa U MPU3HAKU MapajuiebHBIX OpsiMbIX. CyMMa yrilioB TPEYrojabHHUKA.
' Bremnue yriel TpeyrojbHUKa
[IpsimoyronpHbiii  TpeyroiabHUK. (CBOMCTBO MEOUaHbl MPAMOYTOJBHOTO
6.7 TPEYroJbHUKA, MPOBEIEHHONM K runorteHy3e. lIpu3zHaku paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. 1IpSIMOYTOJIBHBIN TPEYroiabHUK C YIJIOM B
30°
HepaBenctBa B reomMeTpuu: HEPaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopeMa O OojbIleM yriie © OOJbIIeH CTOpPOHE
TpeyroyibHUKa. [lepneHauKysp u HaKJIIOHHas
6.9 l'eomeTpuueckoe Mecto TOuYeK. buccekTpuca yria ©  CepeMHHBIN
' NEPHEHANKYJISAP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUYEK
OKpy)XHOCTb U KpyI, XopJa M JuaMeTp, HuX cBoiictBa. B3aumuoe
6.10 pacmoyioKeHUue OKpYy:KHOCTH U mpsmoid. KacarenpbHas u  cekymas K
OKPYXKHOCTH
6.11 OKpyXHOCTb, BINHMCAHHas B yroj. BrnucaHHas M oOmucaHHas OKPYKHOCTHU

TPEYTrOJIbHUKA
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8 KUIACC
Kon IIpoBepsiemMblii 31eMEeHT COepPKAHUSA
6 I'eomerpus
6.1 UYerplpéxyrosnbHuku. [lapamenorpamm, ero npu3Haku 1 CBOMCTBA
6.2 [IpssmoyronpHUK, poMO, KBajipat, UX IPU3HAKU U CBOICTBA
6.3 Tpaneuwus, paBHOOOKast Tpamnenws, e€ CBoCcTBa U MpU3HaKu. [IpsmMoyroapHast
' Tpaneuus
6.4 Meron yaBoenuss Menuansl. LlenTpansHas cummerpus. Teopema Paneca u
' TE€OopeMa O MPOMOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TpeYrojbHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa
6.6 [Togo6ue TpeyronbHUKOB, KOdpduIueHT nonodus. IlpusHakum mnomoOus
' TpeyrojabHUKOB. [IpruMenenune nogo0us npu peneHnH NpakTUIeCKUX 3a1au
6.7 @opmynbl Ui IUIOIIAM TPEYroJibHUKA, TMapajjenorpamMMa, pomba u
' Tpaneuuu
6.8 CpoiictBa miomaneil reomerpuueckux ¢uryp. OTHomeHue IUIOIIAaeH
' MoI00HBIX puryp
6.9 Brruncnenue miomanei TpeyroJbHUKOB U MHOTOYT'OJIbHUKOB Ha KJIETYaTOM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
' IIPaKTUYECKUX 3a7a4
CuHyC, KOCHHYC, TaHI€HC OCTpPOrO yIJla INPsSIMOYI'OJBHOTO TPEYTrOJIbHHUKA.
6.11 OCHOBHOE  TPUIOHOMETPHUYECKOE  TOXKAECTBO.  TpHUrOHOMETpHUYECKHE
¢bynakuu yrios B 30°, 45° u 60°
6.12 BrnycanHblE M LEHTpalbHbBIE YIVIBI, YroJl MEXAy KacaTeJIbHOM U XOpAOM.
' VYTibl MEXIY XOpIaMU U CEKYLIUMU
6.13 Brrcannblie v onMCaHHbIE YETHIPEXYTOIbHUKU
6.14 B3aumHoe pacnonoxeHue IByX OKpyXHocTed. Kacanuwe OKpyXHOCTEH.
. OOm1ne kacaTenbHbIE K ABYM OKPY>KHOCTSIM
9 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
6 I'eomerpus
6.1 Cunyc, xocunyc, TaureHc yriaos ot 0 1o 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
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TOX1eCTBO. POPMYIIBI IPUBEICHUS

Pemenne TpeyroabHUKOB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PemieHue

6.2 MPAKTUYECKUX 3aJad C HCIOJIb30BAHHEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [Ipeo6pazoBanme mompoowms. [1ogo0Me COOTBETCTBEHHBIX 3JICMCHTOB
6.4 Teopema o npousBeEHUH OTPE3KOB XOpJ, TEOPEMBI O IIPOU3BEIEHUU OTPE3KOB
' CEKYILUX, TEOPEMa O KBaJpaTe KacaTeJIbHOU
Bextop,  nmnumHa  (MOAyNb) — BEKTOpa,  COHANpPAaBJIE€HHBIE  BEKTOPBHI,
65 MPOTHBOIIOJIOKHO  HANPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMNEpAIK HAJl BEKTopamMu. Pa3iokeHne BeKTopa 1o JAByM
HEKOJIJTHHEAPHBIM BEKTOpaM
66 Koopanuats! BekTopa. CKansipHOE TpOU3BENEHHE BEKTOPOB, IPUMEHEHUE LIS
' HAXOXJICHHS JUTHH U YTIIOB
JlexapTOBBI KOOPJAWHATHI HA IUIOCKOCTH. YPAaBHEHMS NPSMOM M OKPYKHOCTH B
6.7 KOOpJAMHATAX, IepeceueHre OKPYKHOCTEH U MPsAMBIX. MeToa KOOpAMHAT U €To
MIPUMEHEHHE
6.8 [IpaBuIbHBIE MHOTOYTOJTBHUKH
6.9 JlnvHa okpyxHOCTH. ['pajtycHast u paguaHHasi Mepa yriia, BBIYUCICHHUE UTUH JyT
' OKpPY>KHOCTEH
6.10 [Tmomanp kpyra, CeKTopa, cerMmeHTa
611 JIBuKeHHUsT TUIOCKOCTH W BHYTPEHHHUE CHUMMETpUH ¢uryp (3meMeHTapHbIe

npeacrasienus). [lapannenbusiii nepeHoc. [ToBopor
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IMPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJIBLHON ITPOT'PAMMBI OCHOBHOT'O

OBILIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHHne onepupoBarTh IOHATHUSAMH: MHOXKECTBO, IIOJIMHOXKECTBO,
OolepalMy HaJ MHOXECTBAMM; YMEHHE OIIEpUPOBATh IOHATHIMM:
rpad, cBs3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELIEHUH
3aJa4; yMEHHE HCII0JIb30BaTh IpapUuecKoe MpeICTABICHIE MHOXKECTB
JUIsL OTIMCAHUS PEAIBHBIX IIPOLIECCOB U SBJICHUM, PU PELICHUU 3a]a4

U3 JIpYTUX y4eOHBIX IPEIMETOB

YMeHHne onepupoBaTh MOHATHAMH: ONPEACIICHHE, aKCHOMa, TEOPEMa,
JI0Ka3aTelIbCTBO; YMEHUE pACIO3HaBaTh HWCTHUHHBIE W  JIOXKHBIE
BBICKAa3bIBaHUS, NPHUBOJWUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBaAHWA U OTPUITAHHA BBICKa3bIBAaHUH

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJbHOE YHUCIO, MPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCIO0, MOIYlb 4YHcia, OOBIKHOBEHHas Ipo0b U
necsiTuuHasi IpoOb, CTaHAAPTHBIN BUJ YHCIA, PallMOHAIBHOE YHCIIO,
UPpPALMOHATIBHOE YHUCJIO, apu(METHYEeCKUd KBaJpaTHbIH KOPEHb;
YMEHHME BBINOJHATH JIEHCTBUSL C  4YHMCIAMHU, CpaBHHMBAaTb W
yIOPSAOYMBATh 4YMCA, TMPEJCTABIATh 4YHCIa Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJIATh 4YHCIA; YMEHHE [ellaTh MPUKHUIKY U OLIEHKY

pe3yibTara BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelieM,
apudmeTnyecKkuil KBaJApaTHBIM KOPEHb, MHOTOWIEH, airedpanyeckas
Ipo0Ob, TOXIECTBO; 3HAKOMCTBO C KOpPHEM HaTypallbHOW CTeleHu
OoJbIlle eQWHUIIBI; YMEHHE BBINOJHATH pacy€rbl 1Mo Qopmynam,
npeoOpa3oBaHus IENbIX, APOOHO-PAlMOHANBHBIX BBIPAKEHUH U
BBIPKEHUIN C KOPHIMH, Pa3JI0KEHHE MHOTOYJICHA Ha MHOXHUTENH, B
TOM 4YHUCJIE€ C WCIOJIb30BaHHEeM (OpMYyT pa3HOCTH KBaJApaToB U

KBaJgpaTa CYMMBI U pa3HOCTU

YmMmenue ONICpUPOBATH NOHATUAMU: YHUCJIIOBOC PABCHCTBO, YPABHCHHUC C

OJIHOH nepeMeHHoﬁ, YHUCJIOBOC HCPABCHCTBO, HCPABCHCTBO C
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IIEPEMEHHOM; YMEHHUE pellaTh JUMHEHHBbIE U KBAJpaTHbIC ypaBHEHMS,
IpOOHO-PAIMOHANBHEIC YPABHEHHSI C OJHOW IMEPEMEHHOH, CHCTEMBI
JIBYX JUHEHHBIX YPaBHCHMI, JIMHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-pallMOHAIBHBICE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YMCIIE NIPU PELICHUN 3aJa4 U3 JPYIUX IPEIMETOB
U TPAKTUYECKUX 3a/]ad; YMEHHUE HCIOJb30BaTh KOOPAMHATHYIO
OpSIMYI0O M KOOPJMHATHYIO IIJIOCKOCTb JJIsl M300pakKeHMsI peleHuil

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLNA, TpaduK QYHKINUU, HYIH
byHKIMH, MIPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHMsl, YObIBaHUS, HAWOOJbIIEe W HAaUMEHbIIEEe 3HAUCHUs
(GyHKIMH; yYMEHHE OIepUpOBaThH HOHSATUSMU: npsimast
MPOMOPLIMOHAIBHOCTD, JIMHEHHAss QYyHKUUS, KBagpaTuyHas (QyHKIHS,
oOpaTHasi TPONOPLUUOHANBHOCTh, Mapabona, rumnepbosia; yMeHHe
cTpouTh rpaduku GYHKIINUNA, HCTIOIB30BaTh TPa(UKH I OTIPECIICHHS
CBOMCTB MPOLECCOB M 3aBUCHMOCTEH, JUIsl pelIeHus 3a1ad U3 JPYrux
Y4EOHBIX MPEIMETOB U PpEIbHOW JKHU3HM; YMEHHME BBIPaXKaTh

(dhopMynaMu 3aBUCUMOCTH MEXy BEIMUYNHAMU

Ymenne OIIEPUPOBATH TOHSATHSIMH: MOCJIEIOBATEBHOCTD,
apupMeTHUecKass W TeOMETpHYecKas  IMPOTPECCHH;  YMCHHUE
UCIIOJIb30BaTh CBOMCTBA TOCIEIOBATEILHOCTEH, (POPMYIIBI CyMMBI H
oOIIero 4ieHa MpU pElIeHUuH 3a/1a4, B TOM YHCIE 3a/1a4 U3 JIPYTUX

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

VYmenune pfliaTth 3aaa4d pasHbIX THUIIOB (B TOM YHUCJIE Ha ITPOLICHTHI,
JOJIM M 4YaCTH, ABHKXCHHC, pa60Ty, HCHY TOBapOB U CTOHUMOCTH
ITOKYIIOK U YCJIYT, HAJIOTH, 3a1a4U U3 obnactu YIIPpABJICHUS JINYHBIMU U
CEMEHHBIMH (bHHchaMH); YMEHUC COCTaBJIATH BBIPA’XCHH,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI II0 YCIIOBHIO  3a/a4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUC U OLICHUBATH HpaB,Z[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATHAMM: GUTypa, TOUYKa, OTPE30K, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTIOJIbHUK, TPEYTOJIbHUK, PaBHOOEPEHHBII
U PaBHOCTOPOHHHMH TPEYroJbHUKH, NPSAMOYIOJbHBIH TPEYrOJbHUK,
MeanaHa, OMCCEKTpUca W BBICOTA TPEYroJbHHUKA, YETBIPEXYTOJIbHHUK,

napajjiesiorpaMMm, poM0O, TNPSAMOYTOJIbHUK, KBajpaT, Tpameuus;
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OKPY>KHOCTb, KpYrI, KacaTelbHasl; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢urypamu; ymMeHue pemarb 3aaud, B TOM YHCJIE U3 MOBCETHEBHOMN
KU3HH, Ha HAXO0XKJIEHUE I€OMETPUYECKUX BEIMYUH C IPUMEHEHUEM

U3yUYCHHBIX CBOMCTB QUTYp U (pakToB

10

YMeHue omnepupoBaTh TOHSATHUSMH: PABEHCTBO (UTYpP, PaBEHCTBO
TPEYroJIbHUKOB; IMapaUICbHOCTh W NEPHEHAUKYISIPHOCTh MPSIMBIX,
YroJd MEXIYy TMPSAMBIMHU, TEPICHIUKYISAP, HAKJIOHHAs, MPOCKIH,
nonodue ¢uryp, moaoOHbIE TPEYTrOJIbHUKHA, CHMMETPUSI OTHOCUTEIIHHO
TOYKHA U TIPSIMOM; YMEHHE pPaclo3HaBaTh PaBEHCTBO, CUMMETPHIO U
nonodue ¢Guryp, napauieTbHOCTh U MEPHEHINKYISIPHOCTh MPSIMBIX B

OKpYKaIoIlleM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JJIMHA, PACCTOSHUE, YIoJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJla TPEYroJibHUKA), IJIOLIAMb;
YMEHHE OLIEHHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE TpPUMEHATh (OpMyJbl MEepUMETpa U  IUIOIIAIN
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAIH Kpyra, oObema
IPSIMOYTOJIBHOTO NapaJljICNICUIEd; YMEHUE NPUMEHATh IPHU3HAKU
PaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUYECKHUE COOTHOLICHMS  JUIs

BBIUMCIICHUS JUTMH, PACCTOSTHUM, TUTOIIAACH

12

YMenne wu3o0paxkaTh IUIOCKME GUTYPBl W HX KOMOHMHAIWH,
NPOCTPAaHCTBEHHBbIE (UTYPBI OT PYKH, C TOMOIIBID YEPTEKHBIX
WHCTPYMEHTOB ¥  AJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY KU

CUMBOJIbHOMY OITMCAHHIO

13

YMeHue OIICpHUPOBATDH IIOHATHUSAMM IpAMOYT'OJIbHAA CHUCTCMa
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, CcymMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHEC HCIOJIB30BATb BCKTOPbI U KOOPAWHATBHI JIA IPEACTABIICHUA
JAaHHBbIX W PpCEHICHUA 3a4da4, B TOM YHCIIC U3 OPYIrux y‘le6HHX

MpeaMETOB U peaHLHOﬁ KHU3HHU

14

YMmenue OIICpHUPOBATH TTOHATHUAMU: CTOJIOMKOBBIE U KPYIrOBbBIC
AuarpamMmel, Ta6J'II/II_H>I, cpeaHee apI/I(l)MCTI/I‘leCKOC, MEuaHa,
HanOOJIbIIee W HAaUMEHBIIICE 3HA4YCHUs, pa3dMax YHUCIOBOI'O Ha60pa;
YMCHHC H3BJICKATh, HHTCPIIPETUPOBATDH )51 Hp606pa3OBBIBaTL

I/IH(bOpMaI_II/IIO, MNpEACTAaBJICHHYO B Ta6m/1uax U Ha JuarpaMmax,
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OTpaXarollyld CBOWCTBA M XapaKTEPUCTUKU PEAlbHBIX IPOLECCOB U
SIBJICHUH; yMEHME pacro3HaBaThb HW3MEHYMBBIE BEJIMYMHBI B

OKpY’KaroleM Mupe

15

YMeHue onepupoBaTh MOHATUSAMU: CIYYalHBIA ONBIT (CITy4alHbII
9KCIEPUMEHT), JJIEMEHTAapHOE COObITHE (RJIEMEHTApHbI HCXOJ)
CIIy9alflHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAapHBIMU COOBITUSIMU; YMEHHE pEellaTh
3a/ladyd METOJOM OpraHM30BAHHOTO mepedopa M C HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OLICHHBAaThb BEPOSATHOCTH PpPEeaTbHBIX
COOBITHI M SIBJICHH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX
MaJIOBEPOSITHBIX COOBITMM B OKpYXKAlOIlEM MHpPE U B IKHU3HHU;
3HAKOMCTBO C TIOHSTUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEII U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHune BbIOMpaTh TOAXOMANIANA W3YYCHHBIM METOJ ISl PEIICHHS
3a7a4¥, MPUBOJUTH MPUMEPHl MATEMaTHYECKHX 3aKOHOMEPHOCTEN B
MPUPOJE U KU3HH, PACIIO3HABATH MPOABJICHNE 3aKOHOB MaTEMATUKHU B
HUCKYCCTBE, ONHUCHIBaTh OTHEIbHBIC BBIJAIONIMECS  PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ Pa3BUTHS MAaT€MaTUKU KaK HAyKd, MPUBOAUTH
MPUMEPHI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OT€UECTBEHHOM

U BCEMUPHOU HCTOpUU
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IHEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAePKAHUS

1 Yucna v BIYKCICHUS

1.1 Harypanbeublie u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

1o OObIKHOBEHHBIE M JECATUYHbIE  JpOOM,  MPOLEHThl, OECKOHEUHBIE
' MepUOANYECKUE APOOH

13 Panmonaneupie  uucia. ApudMeTHyecKhe ONepalud C  PaldOHATBHBIMHU
' YUCIIaMH

14 JHelictButenpHple uyncia. ApudmeTnueckue ornepanuu C JIeHCTBUTEIbHBIMU
' YUCIIaMH

Ls [IpubmmkEéHHBIC BBIUMCICHUS, TPABWJIa OKPYTJICHUS, TPUKUIKA U OIEHKA
. pe3yJbTaTa BBIYUCIECHUN
2 AnreOpandecKue BBIPaKSHHS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp ¢ uenbiM mnokasareneM. CTeneHb C palMOHAJIbHBIM IIOKa3aTesieM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaunveckas 1po0b

”E ApudmMernueckuit KOpPEHb HaTypaJbHOU CTCIICHH. HevictBus c
' apuMeTHYeCKUMU KOPHSIMH HaTypallbHOM CTETIEeHU
3 YpaBHEeHHS 1 HEpaBEHCTBA

31 Hensle u apoOHO-panmoHanbHble ypaBHEHHS. CHCTEMBI U COBOKYIHOCTH
. ypaBHEHUH

39 Hensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHUCTEMBl M COBOKYMHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 HucnoBsle MOCIEI0BATETLHOCTH

4.1 [TocnenoBarensHOCTH, CHOCOOBI 33JaHUS MTOCIIEOBATEILHOCTEN

40 Apudmernueckas U reomeTpuyeckas mporpeccud. Dopmyna  CIOXKHBIX

IIPOLICHTOB
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) OyHKIMU
Oynknus, cnocoObl 3amanus QyHkuuud. [padux  dynkinuu.  OO6macte
OTIpE/IeNIeHUs] U MHOXKECTBO 3HaueHui ¢ynkuuu. Hymu ¢ynkuuun. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUIMH. MaKCUMyMBl H
MUHUMYMBl QyHKIMH. HawnOoinbiiee n HauMeHbllee 3Ha4eHHWE (QYHKIMHA Ha
MIPOMEKYTKE
6 KoopaunaTs! Ha IpsAMOM U INIOCKOCTH
6.1 Koopnunatnas npsmas
6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoiicTBa
7.2 TpeyronbHuk
7.3 MHOTOyroJasHUKN
1.4 OKpyXHOCTb U KpyT
7.5 N3mepenune reoMeTpuIecKuX BETHIUH
7.6 BekTops! Ha MI0CKOCTH
8 BeposaTHOCTB U cTaTUCTHKA
8.1 OmnucarenbHas CTaTUCTHUKA
8.2 BepostHocTh
8.3 KombOunatopuka
8.4 MHoxecTBa
8.5 I'padmr




