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INOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OOWUH W3 OCHOBHBIX pa3[eiOB IIKOJIBHON MaTEeMaTHKH,
UMEIOIINNA CBOEU 11ebI0 00ECTeUnTh M3YyUeHUE CBOMCTB M pa3MepoB (GUryp, HX
OTHOUIEHUHA M B3aUMHOE pACIOJIOKEHUE, ONUPAETCsd Ha  JIOTHYECKYIO,
JIOKa3aTeIbHYI0 JIMHUIO. [[eHHOCTh M3y4YeHUs TeOMETpUM Ha YPOBHE OCHOBHOTO
o01m1ero o0pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYyYarOMIMICS YUYUTCS MPOBOAUTH
JI0OKa3aTEJIbHBIEC PACCYKICHHUS, CTPOUTh JIOTUYECKUE YMO3AKIIIOUEHUS, 10Ka3bIBATh
VUCTUHHBIE YTBEPXKICHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOAHTH
pacCcy X JeHuss «OT TMPOTUBHOrO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB,
dbopMyIUpOBaTh OOPATHBIE YTBEPKIACHHUS.

BTopoil 1enp0 M3y4yeHHs TE€OMETPUM SIBISETCS HCIIOJIb30BAHUE €€ Kak
WHCTPYMEHTA NpPU PEUICHWH KAaK MAaTEMaTUYECKUX, TaK U MPAKTUYECKUX 3aaady,
BCTpEYAIONIMXCSI B peanbHOM Jku3HU. OOydvaromuics JOJDKEH Hay4UThCS
ONPENICNIUTh TEOMETPUUYECKYI0 (UTYpPY, OMHUCATHh CIOBAMM JIaHHBIM YEPTEXK WIH
PUCYHOK, HANTH IUIONIAJh 3€MEJIbHOTO y4acTKa, paCCUUTATh HEOOXOIUMYIO JJTUHY
OIITOBOJIOKOHHOTO Ka0enss win TpeOyeMmble pa3Mepbl rapaxa ajisi aBTOMOOWIIS.
DTOMy COOTBETCTBYET BTOpAsi, BHIYUCIUTENbHAS JIMHUS B W3YUYECHHH T'€OMETPHUH.
[Ipu pemienuu 3aa4 NPaKTUUECKOTO XapakTepa OO0yYaroUIUHCS YUYUTCSI CTPOUTH
MaTeMaTHYECKUE MOJICTM PEAIbHBIX JKU3HEHHBIX CHUTyalldid, IPOBOJUTH
BBIYUCJICHUS U OLICHUBATh aJIEKBATHOCTD MOJIYUYEHHOTO pe3yJibTaTa.

KpaiiHe BaxHO TOMYEPKUBATH CBA3U TEOMETPUU C JPYTUMHU YICOHBIMU
peIMEeTaMHi, MOTUBUPOBATH MCIOJL30BAaTh ONPEACIICHUS TEOMETPUUECKUX (QUTYD
U TIOHSTHH, JIEMOHCTPUPOBATH NMPUMEHEHUE TOIYYEHHBIX YyMEHUU B (pu3MKe H
TEXHUKE. DTU CBSI3M HaubOoJjiee SIpKO BUAHBI B TeMax «BekTopwi»,
«Tpuronomerpuueckue CcooTHoOIIEHUs», «Meroxg koopauHary u «Teopema
[Tudaropar.

VYueOubiii kypc «l'ecomeTpus» BKIIOYACT CISAYIOIINE OCHOBHBIC pa3feibl
conepxkanusi: «l'eomerpuueckne Qurypsl M uUX CBOMCTBa», «lM3mepeHue
r€OMETPUYECKUX BEJIIMUUHY, «Jl€KapTOBbI KOOPAMHATHI HA MJIOCKOCTH,
«Bektops», «JIBuxkenus miockoctny, «[IpeoOpazoBanust mogo0us».

Ha uzydenue yuebHoro kypca «['eomerpusi» orBoautcs 204 yaca: B 7 kjiacce
— 68 yacoB (2 yaca B Henenmo0), B 8 kitacce — 68 vacoB (2 yaca B Heneo), B 9 kiacce
— 68 vacoB (2 Jaca B HEJIEIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

HavanbHble nOHATHA reoMeTpud. Touka, IpsiMasi, OTPE30K, JIyd. YToJ. Busl
yrioB. BepTtukaneHele M cMexHble yrubl. buccexkrpuca yrma. Jlomanas,
MHOTI'OyroJIbHUK. [IapannenbHOCTh M NEPIEHANKYIIIPHOCTD MPSMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cummeTpun. [Iprumepbt
CUMMETPHUH B OKPYKAIOILEM MUPE.

OCHOBHBIE IOCTPOEHUSI C TMOMOIIBID HUPKYJIS U JHUHEHKU. TpeyroyibHUK.
BricoTa, MemaHa, OMCCEeKTpHca, UX CBOMCTBA.

PaBHOOeApEeHHBIE MW  PABHOCTOPOHHHMM  TpeyrojibHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CoiicTBa MW MNpHU3HAKU PABHOOEAPEHHOro TpeyroibHUKa. [lpu3Haku
PaBEHCTBA TPEYTOJIBHUKOB.

CBOICTBA ¥ IPU3HAKY NMAPAIIIENBHBIX IPSAMBIX. CyMMa yIJI0B TPEYTOJIbHUKA.
BuenrHue yriel TpeyroJibHUKA.

[IpssMoyrosibHBIN  TpeyroiapHUK. CBOWCTBO MeAWaHbl NPSIMOYTOJBHOIO
TPEYTOJIbHUKA, IPOBEAEHHOMN K TUIIOTEHY3€. [[pu3Haku paBeHCTBA IPSIMOYTOIBHBIX
TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBII TPEYTONBHUK € yTI0oM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OOJIbIIEH CTOPOHE TPEyTOJIbHUKA.
[leprieHIUKYISIp ¥ HAKJIOHHAS.

['eomeTpuueckoe MeCTO TOYEK. bHccekTpuca yria U CEepeIUHHBIN
MIEPIIEHINKYJISP K OTPE3KY KaK FEOMETPUYECKHE MECTA TOUEK.

OKpyXHOCTb W KpyI, XOopJa W JAuamMerp, HuX cBoicTBa. B3auMmHoe
PACIIOJIOKEHUE OKPYKHOCTH U IpsAMou. KacarenbHas U CceKylias K OKPYKHOCTH.
OKpy»XHOCTb, BIMCaHHas B Yroy. BrnucanHas ¥ oOnMCaHHas OKPY>KHOCTH

TPEYTOJIbHUKA.
8 KJIACC

YerpipéxyronpHuky. [lapamnenorpamm, ero npu3Haku U cBouctsa. HacTHbie
Cllydad MapajijiesiorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBajapar), UX MPU3HAKU U
cBoiictBa. Tpamenusi, paBHOOOKasi Tpamemnusi, €€ CBOWCTBA H MPU3HAKHU.
[IpssmoyrosbHas Tpanenus.

Meron yaBoeHuss meauansl. LlenTpanbHas cumMmerpusa. Teopema Daneca u
TEOpPEMA O MPOMOPUUOHATIBHBIX OTPE3KAX.

CpenHue TMHUU TPEYTOJbHUKA U Tpaneuuu. LleHTp Macc TpeyrojabHHKa.

[Tomobue TtpeyroabHUKOB, KodhdumumednT monodus. I[lpusnaku momgoOus
TPEYTroJbHUKOB. [IprMeHeHne moo0us Py peleHnr TPAKTUISCKUX 3a/1a4.



CpoiicTBa miomaaei reomerpuyeckux ¢uryp. DopMynsl i IUIOLIAAN
TpeyrojbHHKa, HapaieiorpaMma, pomOa u Tpamnenuu. OTHOIIEHHE IUIOMAei
oA0OHBIX GUTYD.

Brrancnenue miomaneii TpeyroabHIKOB M MHOTOYTOJIPHIKOB Ha KJICTYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl I[ludaropa npu pemeHUn
MPAKTHYECKHX 3ajad.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOrO YyIJIa MPSIMOYTOJBHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuroHomerpuueckue GyHKIUN
yriioB B 30, 45 u 60°.

BrircanHbie U LIEHTpaJIbHBIE YTIIbI, YTOJ MEXIY KacaTeIbHON M XOPAOH. YTIIbI
MEXIYy XOpJaMU M CEKyIIMMH. BrucaHHBIE W OMHUCAHHBIE YETHIPEXYTONBHUKH.
B3aumnoe pacnonoxenue AByx okpyxkHocteill. Kacanme oxpyxHoctedt. OOuue

KaCaTEeJIbHBIE K ABYM OKPY>KHOCTSIM.
9 KJIACC

Cunyc, xocuHyc, Tanrenc yraoB ot 0 mo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKIAECTBO. DOpMyIIbI IPUBEACHUS.

Pemenne TpeyronbHUKOB. TeopeMa KOCHHYCOB M TEOpeMa CUHYCOB. Pemenue
IIPAKTUYECKUX 33/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Tpeobpa3zoBanue nogodust. [logodue cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOpZ, TEOPEMBI O IMPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KACATEIbHOM.

Bektop, mimmHa  (MOAyJh)  BEKTOpa, COHANpPABJICHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO HAIIPABJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OI€pallMd HaJ BEKTOpaMmH. Pas3nokeHuWe BEKTOpa 1O JBYM
HEKOJJIMHEApHbIM BekTopaMm. KoopauHaTel BekTopa. CKalsipHOE MNpPOU3BEIICHHE
BEKTOPOB, IPUMEHEHUE 11 HAXOXKICHUS JJIMH U YTJIOB.

JlexkapToBbI KOOPIMHATHI HA INIOCKOCTU. Y PAaBHEHUS MIPAMOM U OKPYKHOCTH B
KOOPAMHATAX, MEPECCUECHUE OKPYKHOCTEM M NpsMbIX. MeToa KoOpAMHAT U €ro
MIPUMEHECHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JJTMHA OKpYKHOCTHU. [ pagycHas u paaguanHas
Mepa yrja, BBIYHCIEHUE IJIMH Ayr OKpyxXHOcteu. [lnmomanb kpyra, cexkropa,
CErMEHTa.

JIBKeHUs TUIOCKOCTH W BHYTPEHHUE CUMMETpuH (uryp (3IeMeHTapHbIC
npexacrasienust). [lapamnensHbiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS MPOTPaMMBl y4eOHOTO Kypca
«l'eomeTpus XapakTEepPU3YIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHUE:

MPOSIBICHUEM HWHTEpeca K MPOHUIOMY M HACTOAIIEMY PpPOCCHUCKOMN
MAaTEMATUKH, I[EHHOCTHBIM  OTHOUICHHMEM K JOCTHMIXKEHUSIM  POCCUHCKHUX
MAaTEMATUKOB M POCCHUMCKOM MaTEeMaTUYECKOM IIKOJIbI, K MCIIOJb30BAHUIO 3THUX
JIOCTHKEHHUM B IPYTUX HayKaX W MPUKIAAHBIX cdepax;

2) rpasKAaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEH rpakJIaHUHA U PeaIU3alluU €ro
npaB, TMPEJICTABICHUEM O MaTEeMaTUYEeCKUX OCHOBax (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SBICHUN, MPOLEAYp TPAkKITAHCKOTO OOIIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYX IACHUIO dTUUECKUX MPOOJIEM, CBI3aHHBIX
C MPAKTHYECKUM MPUMECHEHUEM JOCTIKECHUW HAyKH, OCO3HAHMEM Ba)XKHOCTH
MOPaJIbHO-3TUYECKUX MPUHIMUIIOB B JIEITEILHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Y4YaCTME B pELUICHUHU MPAKTHYECKUX 3a]a4
MaTEMATUYECKOW HAIPABIECHHOCTH, OCO3HAHUEM BaXXHOCTH MATEMATHYECKOTO
oOpa3oBaHUsI HA TMPOTSHKEHUM BCEH KU3HU ISl YCIENTHOW MpodecCHoHaNIbHON
JEATeIbHOCTH W Pa3BUTHEM HEOOXOJIUWMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM UHIUBUIYATBHON TPACKTOPUU 00PA30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYeCKOE BOCIIUTAHHE:

CIIOCOOHOCTHIO K  OMOIMOHAIBHOMY M  ACTETHYECKOMY  BOCIHPHUSTUIO
MaTeMaTHYECKUX OOBEKTOB, 3ajiayd, PELICHUM, PACCYXKICHHM, YMEHUIO BUJIETh
MAaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

OpUEHTAIIMEd B JIEITEIBPHOCTH Ha COBPEMEHHYK) CHCTEMY Hay4YHBIX
MpeCTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHA YeJIOBEKa, MIPUPOJIBI U
oOlllecTBa, MOHMMAHUWEM MaTEeMaTUYEeCKOM HayKu Kak cdepbl YeI0BEeUECKOU
JESATENbHOCTH, 3TANlOB €€ Pa3BUTHUS W 3HAYMMOCTH ISl PA3BUTHUS LHUBUJIM3ALNM,
OBJIQJICHUEM SI3bIKOM MATE€MAaTUKU U MATEMAaTHUYECKOW KYJIbTYPOU KAK CPEIACTBOM
MO3HAHHUS MHpPA, OBJAJCHUEM NPOCTEHMIINMHU HABBIKAMH HCCIIEIOBATEIbCKON
JIESITETbHOCTH;



6) ¢u3nueckoe BocnuTaHHe, (POPMHUPOBAHUE KYJLTYPHI 3A0POBbsSl H
IMOIMOHAJILHOTO 0JIArONOJIyYns:

TOTOBHOCTBIO TPHUMEHSATH MaTEMaTHYECKHWE 3HAHMUS B HHTEpPEcax CBOETO
3I0pOBbsl, BEIEHMS  3A0pOBOro  oOpa3a KM3HH (3I0pOBOE  IUTAaHHE,
cOQJIaHCUPOBAHHBIM pPEXUM 3aHATHUH U OTAbIXa, peryispHas (Qunyeckas
aKTUBHOCTB), CHOOPMHUPOBAHHOCTHIO HaBbIKa pehIeKCUU, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ IpaBa Ipyroro 4eJoBeKa;

7) 3K0JIOTHYeCKOe BOCTIMTAHHUE:

OpUEHTAIlMEN Ha MPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUH J1JIs pelIeHus 3a7ay B
00JIaCTH COXPAHHOCTU OKPYXAIOIEH Cpelibl, MJIaHUPOBAHMS MMOCTYIIKOB U OLIEHKH
MX BO3MOXXHBIX MOCJIEJICTBUH JIJIsl OKPYXKAIOIIECH Cpejibl, 0CO3HAHUEM TJI00aTbHOTO
XapakTepa SKOJIOTMYECKUX MPOOJIeM U MMyTeH UX pelIeHus;

8) amanTanuMsi K M3MEHSIOIMMCS YCJIOBHSIM COIHATBHON W NMPHPOTHOIM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSIX HEOMNPEICIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS y JAPYIUX JIOJACH, mpruoOpeTatb B COBMECTHOM NESITEIHHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOJAMMOCThIO B  (DOPMUPOBAaHMU HOBBIX 3HAHUW, B TOM YHCIE
dbopMyIUpOBaTh MU, OHATHS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM YHUCJIC
paHee HEW3BECTHBIX, OCO3HaBaTh Je(UIUTHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYKD)  CHUTYallMI0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIMI KOHTPMEP, KOPPEKTHPOBATH
MpPUHUMAEMbIE peIIeHUs] W JeHCTBUS, (HOPMYJIUPOBATh U OICHUBATH PHUCKU H
MOCJIeNICTBUSI, POPMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue AeMcTBUA:

e BBIBIISITh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MATEMATHYCCKUX
OOBEKTOB, TOHATHHA, OTHONICHHH MEXAY TMOHATUIMH, (OPMYIUPOBATH
OTIpENCICHUs]  TIOHSATHH, YCTAaHABIUBATh  CYIIECTBEHHBIH  IPU3HAK
Kiaccu(ukanyu, OCHOBAaHUS Il OOOOINEHUS M CPAaBHEHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpHUIATEIbHBIC, €IUHUYHBIC, YacTHBIE W oOIIue,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKWE  3aKOHOMEPHOCTH,  B3aWMOCBSI3UM U
npoTtuBopedrss B (pakTax, MaHHBIX, HAOMIOACHUSX W YTBEPKICHUSX,
npeyiaraTb KPUTEPUH IS BRISBICHUS] 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;
JIeNaTh BBIBOJBI C HCIOJIB30BAaHHUEM 3aKOHOB JIOTHUKH, ICTYKTUBHBIX W
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIIOUECHUH 110 aHAJIOTHH;

pa30upaTh OKa3aTeIbCTBA MATEMATHYCCKUX YTBEPKICHUU (TIPSIMBIC U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSITEIIBHO HECJIOXKHBIE JI0Ka3aTelhCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAMBATh APTYMEHTAIMIO, TPUBOJUTH
IPUMEPHI ¥ KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS,
BBHIOMpaTh CIOCO0 perieHuss y4eOHOM 3ajaud (CpaBHUBATh HECKOJBKO
BapHAHTOB pEIICHHs, BBIOMpaTh HaWMOOIee TMOAXOMANMA C y4ETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBnle ncciiegoBarejabcKue AeCTBYUA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIENOBATENbCKAN MHCTPYMEHT IO3HAHUS,
dbopMyIupoBaTh BOMPOCH, (UKCUPYIOIIME MPOTUBOpPEUHE, MpodIemy,
CaMOCTOSATENLHO YCTaHABIMBATH HCKOMOE U JaHHOE, (opMHUPOBATH
TUTIOTE3y, apTYMEHTUPOBAThH CBOIO TTO3UIINIO0, MHCHHCE,

MPOBOJUTh TIO CaMOCTOATEILHO COCTaBJICHHOMY IUIAHY HECIIOXKHBIH
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEOBAHUE M0 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEeMaTU4YeCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;
CaMOCTOSITENILHO (hOPMYJIMPOBATH OOOOIIEHUSI M BBIBOJBI MO pe3yJibTaTam
POBEAEHHOTO HAOMIOACHMSI, HMCCIIEJOBAHUS, OLIEHWBATH JTOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MIPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHUE TIPOIIECCa, a TaKXKE BBIIBUTATh
MPEATNOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M M30BITOYHOCTh HWH(OpMAlLIMK, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BbIOMpaTh, AaHAJIU3UPOBATh, CUCTEMATH3UPOBATh W HUHTEPIPETHPOBATH
MH(OPMAIUIO Pa3IMYHbIX BUAOB U (DOPM MpEACTaBICHUS;

BbIOMpaTh (OpMy TpelncTaBiieHus UHGOpPMAIMU M  WUIIOCTPUPOBATH
pemiaemMbie  3aJladyd  CXeMaMu, JaMarpaMmaMu, HMHOW Trpadukol U Hx
KOMOMHAIIMSIMU;

OLICHMBATh HAAEKHOCTh HMH(POpPMALMM 1O KPUTEPHUSAM, MPEUIOKEHHBIM
YUUTEIEM UIH CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKAaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHUA:

BOCIIPUHUMATDL U (bOpMy.HI/IpOBaTB CYXKXICHUSA B COOTBCTCTBUU C YCIIOBUAMU
H nejiisiMnu O6H_[CHI/I$I, SACHO, TOYHO, 'PaMOTHO BbIpaKaTb CBOIO TOUKY 3pCHUA



B YCTHBIX U TMHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY pPELICHUS
3aJ1a4yv, KOMMEHTUPOBATH IMOJTYYEHHBII pe3yJIbTaT;

e B X0JI€ 00CYXJEHUS 3aJ]aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMOU TEMBI,
npo0JieMbl, pelraeMoi 3a1aun, BHICKA3bIBaTh UCH, HAIlCJICHHBIC Ha TMOUCK
pelIeHus1, CONOCTABIISITH CBOU CYXKIEHUS C CYXKJIECHUSIMHU APYTHX YYACTHUKOB
nuainora, oOHapy’>KMBaTh pa3lIMuyue U CXOJACTBO MO3UIMH, B KOPPEKTHOU
dbopme GopMyHpoBaTH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

e MPEACTABIATH PE3YJIbTATHI PEIIECHUS 3a/1a4U, SKCIEPUMEHTA, HCCIIEOBaHUS,
MPOEKTa, CAMOCTOSITEILHO BHIOMPATh (POpMAT BBHICTYIUICHHSI C YUETOM 3aa4
MPE3EHTAllUU U OCOOEHHOCTEN ayIMTOpUU;

e TIOHMMATH M MCIOJB30BaTh MPEUMYIIECTBA KOMaHTHOW M MHANBUAYATbHON
paboThI TIPH PEIICHNN YUYEOHBIX MaTEMAaTHUECKHX 3a]1aY;

e IPUHUMATH LI€JIb COBMECTHOM JEATEIbHOCTH, IIAHUPOBATH OPTaHU3ALMIO
COBMECTHOM paboOThl, paclpenensarb BUAbI padboOT, JOTrOBApUBATHCA,
o0Cy>XIaTh MpOILECC U Pe3yabTaT paboThl, 0000IIATh MHEHHUS HECKOJIBKHUX
JIIOJICH;

e yYacTBOBaTh B TIpPYyNIOBbIX (opmax paboTel (0OCykacHHUS, OOMEH
MHEHUSIMH, MO3TOBBIC IITYPMBI U APYTHE), BHIOIHITH CBOIO YacTh PabOTHI
U KOOPAMHHMPOBATh CBOM JIEUCTBUS C JPYIMMHM YJE€HAMH KOMAaHJbI,
OLICHMBAaTh KAaueCTBO CBOETO BKJa/Ja B OOIIMN MPOAYKT MO KPUTEPUSM,
c(OopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIC YHUBEpPCAJbHbIC Y4eOHbIE 1eHCTBUSA

Camoopranusauus:

e CAMOCTOSITEILHO COCTAaBIIATH ILJIaH, aJlTOPUTM PEIICHHUsS 3amayu (WId ero
4acTh), BBIOMpaATh CIIOCOO pPEIICHUS ¢ YYETOM HMEIOIIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBaTb U KOPPEKTUPOBATh
BapUAHTHI pEIICHUH ¢ Y4ETOM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

e BJAJETh CIOCOOAMHU CAaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoliecca U pe3yJibTaTta
peIIEHUs] MAaTEMAaTUIECKOM 3aauu;

e TPEABUAECTH TPYJAHOCTHU, KOTOPHIE MOTYT BOSHUKHYTH MPU PEIICHUN 33]1a4H,
BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHHUBATh COOTBETCTBUE PE3YyJIbTATA AEITEILHOCTH MOCTABICHHOM LEIH U
YCJIOBHSIM, OOBSCHATH MPUYUHBI JTOCTHKCHUS WU HEAOCTWIKEHUS IIeIH,
HaXOJUTh OIIMOKY, TaBaTh OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHmy oOyuenus B 7 KJjacce OOYYaIOMUNCS TOMYYUT CICAYIOIINC
MPEIMETHBIE PE3YJIBTATHI:

Pacno3naBaTh M3ydeHHBIE T'e€OMETpPUYECKHE (QUTYpBI, ONPEACISITh HX
B3aMMHOE PAacCIlOJIOKECHHE, H300pakaTh T€OMETPUUECKHE (UTYPhI, BBITOJHSATH
YEPTEXKU IO YCIOBHUIO 3aJ1aul. MI3MEpATh JIMHEWHBIC U YTJIOBBIE BEJIMYMHBI. PemaTh
3a71a4M HA BBIYKMCIIEHUE JIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henate TpyOyr0 OIIEHKY JMHEWHBIX M YIJIOBBIX BEIWYUH MPEAMETOB B
pealbHOM KW3HHM, Pa3MEpPOB MPUPOIHBIX OOBEKTOB. Paznuyarh pasmepsl 3THX
O0OBEKTOB 110 MOPSJIKY BETUIUHBI.

CTpouTh 4epTeXKHU K TECOMETPUUECKUM 3a]1a4aM.

[Tonb30BaThCd TPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BAThH
MIPU3HAKKA U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 3a/1a4.

[IpOBOAUTE JTOTMYECKHUE PACCYKIACHUS C UCIOJBb30BAHUEM T€OMETPUUECCKUX
TEOPEM.

[Tonmp30BaThCAd NpU3HAKAMU PABEHCTBA MPAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJMAHBI, IPOBEAEHHON K THIIOTEHY3€ NPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PCILICHUY F€OMETPUUECKHUX 3a/1a4.

OrnpenensaTsh napauiebHOCTh IPSAMBIX C TIOMOIIBIO YTJIOB, KOTOPBIE 00OpasyeT
C HUMHM cekyias. OnpeaensiTh MapajuieIbHOCTh MPSMbBIX C TOMOIIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOU MPSMOM 10 TOUEK APYTOM IPSMOM.

Pemats 3amaun Ha KiieTyaToi Oymare.

[TpoBOANTE BEIYKMCIICHUS M HAXOAUTH YUCIIOBBIC M OyKBEHHBIC 3HAYEHHUS yTJIOB
B T€OMETPUYECKHUX 33/layax C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB yTJIOB, OOpa3OBaHHBIX IIPH IIEPECCUCHHH JBYX
MapaJJICTbHBIX MPSAMBIX CEKYIIEH. Pelars mpakTHYecKue 3aa4yd Ha HaXO0XKICHUE
YIJI0B.

Brnagers NOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPENCIISITh
OMCCEKTPHCY yIJjla U CepEIUHHBINA MEPICHANKYIISP K OTPE3KY Kak T€OMETPUUCCKUE
MeCTa TOYEK.

DopMyIUpOBaTh ONMPEACICHHUS OKPYKHOCTHM W Kpyra, XOpAbl M AuUaMeTpa
OKPY>KHOCTH, TI0JIb30BAThCSA UX CBOWCTBAMH. ¥ METh IIPUMEHATH 3T CBOWCTBA MPH
pEIIEHNH 3a/a4.

Brnagete MoHATHEM OIMCAHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ 1eHTp. Ilonmp3oBaThes ¢dakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYroJIbHUKA TME€PECEKAlOTCSl B OJHOW TOYKE, MU O TOM, UYTO CEpPEAUHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOU TOUKE.

Brnaaers noHsATHEM KacaTelbHOUM K OKPYKHOCTH, IOJIB30BATHCSA TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeJIbHOM U paanyca, IPOBEIEHHOTO K TOUKE KaCaHMUS.



[Tonb30BaThCA MPOCTEHIIMMU T€OMETPUUECKUMH HEPABEHCTBAMU, IOHUMATh
WX PAKTAYECKUN CMBICIL.

[TpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHUS C TOMOUIBIO LIUPKYJIS U
JIMHENKHU.

K koHmy o0yueHus B 8 kjacce OOyyaroUIMiicsi MOMYYHUT CJEAYIOLIUE
IpEeIMETHBIE PE3YJIbTAThI:

Pacrio3HaBaTh OCHOBHBIE BHJBl YETBIPEXYTOJBHUKOB, MX 3JEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU IPH PELIEHUH F'€OMETPHUUECKUX 3a/1a4.

[TpuMeHATh CBOICTBA TOUKHM NEPECEUEHMs MEIUaH TpeyrojibHHKa (LEHTpa
Macc) B PEIIEHUH 3a/au.

Brnaners noHsTHEM CpeHEN TMHUU TPEYTOJIbHUKA U TPAIELUU, IPUMEHITh UX
CBOMCTBA IIpU PEIIECHUU reoMeTpuyeckux 3anad. Ilons3zoBarscs teopemon Paneca
U TEOPEMOMl O NPONMOPLHOHAIBHBIX OTPE3KaxX, MPUMEHATh HUX [Js PELICHUs
IIPaKTUYECKUX 3a]a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJbHUKOB B PEIIEHUH T€OMETPUIECKUX
3ajad.

[Tonb3oBaTbcss Teopemoin Iludaropa mid pemieHuss TEeOMETPUUYECKHX U
pakTU4YecKux 3aga4. CTpOUTh MaTEMAaTUYECKYIO MOJICIIb B MPAKTUYECKUX 3a/1a4ax,
CaMOCTOATEIBHO JIENaTh YEPTEXK U HAXOAUTH COOTBETCTBYIOIUE JJIUHBI.

Brmagets DNOHATHMSAMH CHHYyCA, KOCHMHYyca M TaHIE€HCAa OCTpOro yrIJa
IPSIMOYTOJIBHOTO TPEyroJjbpHUKA. 110J1630BaThCA 3TUMM NMOHATUAMU JUIS PEILCHUS
MPaKTUYECKUX 3a]1a4.

Breruncnars (pa3iuyHbIMU CIOCOOAMM) ILIONIAAb TPEYTOJIbLHUKA U TLIOIAAN
MHOTOYTOJBHBIX  GUryp (MOJB3YSACh, TH€ HEOOXOIUMO, KaJIbKYJISTOPOM).
[IpuMEHATh NOJyYEHHBIE YMEHUS B ITPAKTUYECKUX 3a]1a4ax.

BrnageTte NOHATHSAMM BIHCAHHOIO W LEHTPAIBHOIO YIVIA, HCIIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yriaxX MeXay XOpAaMH (CEeKYIIMMH) U YIJIe MEXIy
KacaTeIbHOM U XOPAOU MPH PEIIEHUH T€OMETPUYECKUX 3a1a4.

BraneTes moHATHEM ONMCAHHOTO YETHIPEXYIOJBHUKA, IPUMEHSATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA IIPU PELIEHUU 3a/a4.

[IpuMeHsATh TONyYeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJIENIU JIJIS 3a/1a4 peaibHOM KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIUUCICHUS
C TOpUMEHEHUEM TMOoA0O0Us M TPUTOHOMETPUHU (TMOJIB3YSCh, TJI€ HEOOXOIUMO,
KQJIbKYJISITOPOM).

K koHmy o0yuenuss B 9 kiacce OOy4arouIMiicsi MOMYYHUT CJEAYIOLIUE
NpEeIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIUMU OCTPBIX YIJIOB, HAXOAUTh C MX
MOMOILBIO PA3JINYHBIE 3JEMEHTHI MPSAMOYTOJIBHOTO TPEYTOJbHUKA («pEelIeHUe



IPSIMOYTOJIBHBIX TPEYTOIBHUKOBY). HaxoauTh (C MOMOIIBIO KATBKYJIATOPA) JIHHBI
Y YTJIbI ISl HETAOJMYHBIX 3HAYEHU .

[Tonb30Batbes popmynamMu NPUBENEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKJIECTBOM U1 HAaXOXJICHHS COOTHOLIEHUH MEXIYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMMU.

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXACHUS Pa3IMYHBIX
AJIIEMEHTOB TPEYIOJbHUKA («PEIICHHE TPEYTrOJbHUKOBY»), NPHUMEHSATh HX MpPH
pELICHUH F€OMETPUUECKHUX 3aau.

Brnaners nonsTHsIMH IpeoOpazoBaHUs 11010011, COOTBETCTBEHHBIX AJIEMEHTOB
noo0HbIX ¢uryp. Iloap3oBaThCcsi cBOWCTBaMU MOIOOUS MPOU3BOJIBHBIX (UTYD,
YMETh BBIYUCIATH JUIMHBI U HAaXOAWTh YIJIbl Y MOJOOHBIX Quryp. IlpumeHsTsH
CBOMCTBa MOJMOOMS B MPAaKTHUYECKUX 3ajJadaXx. YMETh NPHUBOJIUTH MPUMEPHI
NOI00HBIX (PUTYP B OKPYIKAIOIIEM MUPE.

[Tonb30BaTECS TEOPEMAMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIMX, O KBAJpaTe KacaTeIbHOM.

[Tonb30BaTbCA BEKTOpAMH, MOHUMATh MX TF€OMETPUYECKUN U (pU3nyeckui
CMBIC]I, MPUMEHATh HUX B PEIICHUH TEOMETPUYECKHX M (PU3MYECKHX 3aaad.
[IpuMeHsTh CKasIpHOE MPOU3BEICHUE BEKTOPOB JJI HAXOKAEHUS JJIMH U YTJIOB.

[Tonp30BaTHCA METOIOM KOOPAMHAT Ha INIOCKOCTH, IPUMEHSTH €T0 B PELICHUN
r€OMETPUYECKUX U MPAKTUYECKUX 3a4a4.

Bnanete NOHATHSMHU MPAaBUIBHOIO MHOTOYTOJIbHHKA, IJIUHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEphl yIila, YMETh BBIYUCIATH IUIOIIA/Ib
Kpyra u ero yacteil. [[puMeHsITh MoTy4YeHHbIE YMEHHS B IPAKTHYECKUX 33/1a4ax.

Haxoauts ocu (WM LEHTPBI) CUMMETPUH (UTYp, MPUMEHSTH IBUKECHUS
IUIOCKOCTH B MPOCTEUILNX CITyYasix.

[IpuMeHATh MOJyYeHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MaTEMaTUYECKHE
MOJIENIU JIJIS 3a/1a4 peajbHOM KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUUCICHUS
C NPUMEHEHUEM NO0J00MS M TPUTOHOMETPUYECKUX (YHKUMHA (MONB3YSICh, TIE
HEO0OXO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnyecTBo yacoB DJIEKTPOHHBIE
HaumeHoBaHuUe pa3aesioB U TeM uugpoBbIe
Ne o/ P Konrpoabnubie | IIpakTHueckue (mupp )
MPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThbI
pecypchl
[Tpocreiinme reomerpuyeckie GUIyphl U
1 Hf cBoiicTBa. M3me elzme reOMjT) I/I}‘,II;CKI/IX 14 bubamorexa [TOK
' P P https://m.edsoo.ru/7f415e2e
BEJTMYUH
bub6mnoreka [IOK
2 T 22 1
PEYTOALHRARA https://m.edsoo.ru/7f415e2e
3 [TapannensHbIe IpsiMbIE, CYMMa yTJIOB 14 1 bubnunoreka [JOK
TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 Oxpy>kHOCTb U KpyT. ['eomeTpruueckue 14 1 bubnuoreka LIOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
5 I1 i 4 1
OBTOpCHHE, 0000MeHHE SHAHHH https://m.edsoo.ru/7f415e2e
OBUIEE 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

8 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM uuppoBbIe
Ne o/ P Konrpoabnubie | IlpakTuueckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
N bu6nmoreka [IOK
1 q 12 1
CTRIPEXYTOARHIIH https://m.edsoo.ru/7f417e18
Teopema Paneca u Teopema o
2 MPOMOPLUOHAIBHBIX OTPE3KaxX, MOJOOHBIE 15 1 bubmmorexa [JOK
POTopH P > 1OA https://m.edsoo.ru/7f417e18
TPEYroJbHUKU
[Imomane. Haxoxaenue momanei
3 Tpe I;IOJ?LHI/IKOB 5 i[/IHOFO ro;LI.HHLIX ¢bur 14 1 bubmorexa LOK
pey Y b https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX huryp
4 Teopema [Iucgaropa u Hauana 10 1 bubmuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTl B OKPYKHOCTH. BrincaHnHble u
5 OINMCAHHBIE YETHIPEXYTOJIbHUKH. 13 1 bu6muoreka [IOK
Kacarenbnsie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEU
bu6nuorexa [IOK
6 IT i 4 1
OBTOpeHHE, 060bmenne snaHii https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 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 KVIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3/ieioB U TeM ungpposbIe
Ne i/l P Konrpoabnubie | IlpakTHueckue (mdpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 bubnuoreka [IOK
CHUHYCOB. Penienue TpeyroiabsHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoOpazoBanue mogodus. Merpudeckue 10 1 bubnunoreka [JOK
COOTHOUIEHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2c
bubmuoreka [[OK
3 B 12 1
CKTOpHI https://m.edsoo.ru/7f41al2c
4 JlexapToBbI KOOPAMHATHI HA IJIOCKOCTH 9 1 bubmmorexa LIOK
P PA https://m.edsoo.ru/7f41al2c
[TpaBuibHBIE MHOTOYTOJILHUKH. [ITHA
5 OKPYXHOCTH | ILIOMAb KpyTa 8 Bubmmorexa LIOK
Py = Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue minomaaei
bu6mmoreka [JOK
6 6
Jpmiketis nockocTH https://m.edsoo.ru/7f41al2c
-, [ToBTOpenwue, 060061IeHNE, 7 2 bu6mmoreka [JOK
cucTeMaTrn3anus 3HaHUM https://m.edsoo.ru/7f41al2c
OBILEE KOJIMYECTBO YACOB I10 68 6 0

I[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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