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IMNOACHUTEJIBHASA 3AIINCKA

['eomeTprs Kak OAWH M3 OCHOBHBIX Pa3/EiOB IIKOJIBHOM MaTE€MAaTHKH, UMEIOIIUN CBOEH
LEeNIbI0  00ECleunTh H3yuYE€HUE CBOWCTB M pa3MepoB (Uryp, MX OTHOILIEHUH M B3aUMHOE
pacrojIoKeHUe, ONUpAacTCd Ha JIOTMYECKYH0, JOKa3aTeNIbHYH JMHUIO. [leHHOCTh u3yueHus
TeOMETPUH Ha YPOBHE OCHOBHOTO O0IIEro 00pa30BaHUs 3aKIIOYAETCS B TOM, YTO O0YJarOIIUIC
YUUTCS TNPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3aKIHOUYECHHUS,
JIOKa3bIBaThb MCTHHHBIE YTBEP)KICHHS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyXIeHUs «OT IPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (OPMYJIUPOBATH OOpaTHbIE
YTBEPKICHMUSL.

Bropoii 1enpio u3ydeHus: reOMETpUH SIBISIETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa IpU
PELIEHUN KaK MaTeMaTU4YECKUX, TaK U MPAKTHYECKUX 3a/a4, BCTPEUYAOIINXCS B PEAIbHOU KU3HH.
OOyuarouuiics JOKEH HAy4YUThCS OINPENeNIUTh I'€OMETPUUECKYI0 (QUrypy, ONMCaTh CIOBAMU
JAaHHBIN 4epTEX UM PUCYHOK, HAWTH IUIOIIAb 3€MEIbHOTO y4acTKa, pacCuuTaTh HEOOXOAUMYIO
JUIMHY ONITOBOJIOKOHHOTO KaOemsi Wi TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOHIS. DTOMY
COOTBETCTBYET BTOpasi, BBIUUCIMTEIbHAS JIMHUSA B U3ydyeHuU reomerpuu. llpu pemenun 3agau
IPAaKTUYECKOT0 XapakTepa 00y4yarolMHUCs YUUTCS CTPOUTh MaTeMaTHYECKUE MOJIENN pealbHbIX
KU3HEHHBIX CUTyallud, MPOBOJWUTH BBIYHUCICHUS M OLIEHUBATh aJ€KBATHOCTb I1OJYYEHHOI'O
pe3yJbTara.

Kpaiine BaXHO NOJUEPKUBATH CBA3M T€OMETPUU C JAPYITMMU YYEOHBIMHM IpEeIMETaMH,
MOTUBUPOBaTb  MCIIOJB30BaTh  ONPEACICHHUS  TIEOMETPUYECKUX  (QUIyp U IOHATHIH,
JEMOHCTPUPOBATh IPUMEHEHHUE MOTYYEHHBIX YMEHUI B (U3MKE U TEXHUKE. DTU CBA3U Hauboiiee
ApKO BUJHBI B TeMax «Bekropb», « Tpuronomerpuyeckue cOOTHOIIEHUD», «MeTo1 KoopAuHaT»
u «Teopema ITudaropar.

VYuebublit Kypc «['eoMeTpus» BKIIOUACT CIEAYIOIINE OCHOBHBIE PAa3/eibl COAEPIKAHUSA:
«['eomerpuueckue ¢Gurypsl M uX CBOilcTBa», «l3MepeHue TreoMeTpUUECKUX BEJIUYHHY,
«/lexkapToBBl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BeKkTopb», «J/IBHIKEHHS  IJIOCKOCTHY,
«[IpeobpazoBanus MOI00US.

Ha u3yuenue yue6Horo kypca «I'eomerpusi» oroautcs 204 yaca: B 7 kiacce — 68 yacos
(2 yaca B Hezeno), B 8 kacce — 68 yacoB (2 yaca B Hezenwo), B 9 kinacce — 68 yacos (2 yaca B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA
7 KUIIACC

HavanbHble moHsATHSA reoMerpuu. Touka, NpsiMas, OTPE30K, Jyd. Yroj. Buasl yrios.
BeprukaneHple U cMmexHble yrael. buccekrpuca yrima.  JlomaHas, MHOTIOYT'OJIBHHUK.
[TapamienpHOCTh M NEPIEHANKYIIAPHOCTD IPSIMBIX.

Cummerpuunsle ¢purypbsl. OCHOBHBIE CBOMCcTBa 0ceBoi cummerpu. IIpumepsl cumMmmeTpuun
B OKPY>KaIOILIEM MUDE.

OcHOBHBIE TIOCTPOEHHUS C IOMOUIbIO IUPKYIs U JuHedku. TpeyronbHuk. Bricora,
MeznuaHa, OMCCEeKTpUCa, UX CBOMCTBA.

PaBHOOepeHHBII U PaBHOCTOPOHHUH TpeyroibHUKU. HepaBeHCTBO TpeyronbHUKA.

CpoiicTBa M NpHU3HAKM pPaBHOOEAPEHHOro TpeyrosibHuka. [Ipu3HakuM paBeHCTBa
TPEYrOJIbBHUKOB.

CpolicTBa M IpHU3HAKU MapajlieNbHbIX NpsiMbix. CymMma yrioB TpeyrojbHuKa. BHeminue
YTJIbI TPEYTOJIbHUKA.

ITpsimoyronbHbI TpeyroiabHUK. CBOWCTBO MeAMaHbl HMPSMOYTOJIBHOIO TPEYrOJIbHUKA,
OpoBEeAEHHOW K runoreHys3e. llpu3Haku paBeHCTBa INPSAMOYTOJNBHBIX TPEYTOJbHUKOB.
[IpsimoyroibpHBIN TPEeyroybHUK ¢ yriaoM B 30°.

HepaBeHncTBa B reomeTpuy: HEPaBEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o 0oJbIleM yrie U 60iblIei CTOpoHe TpeyronbHUKa. [lepneHIuKysp u HaKJIOHHAS.

I'eomerprueckoe MecTo TOYeK. buccekTpuca yrila M CEpeIMHHBIA NEPHEHAMKYIAP K
OTPE3KY KaK N€OMETPUYECKUE MECTA TOUYEK.

OxkpyXHOCTb M Kpyr, XopAa M JHaMeTp, HMX CBOICTBa. B3amMHOe pacnoyiokeHue
OKpyXHOCTH M IpsimMoi. KacarenbHast u cexymas K OKpyKHOCTH. OKpy>KHOCTb, BIIMCaHHasl B
yroi. Bincannas 1 onucaHHasi OKpy>KHOCTH TPEYTOJIbHHUKA.

8 KJIACC

YerpipéxyronbHuku. llapamienorpamMm, ero mnpusHakd M CBOWCTBAa. YacTHblEe cilydau
napajuleJorpaMMoB (MIPSAMOYTOJIbHUK, POMO, KBajJpar), X IpHU3HAKW U cBoOMcTBa. Tpamenus,
paBHOOOKas Tparenus, e€ cBoCcTBa U Mpu3HaKu. [IpsMoyroapHas Tpanenus.

Meron ynBoenust Menuanbl. LlenTpanbHas cummerpus. Teopema QPaneca u teopema o
MPONOPIMOHAIBHBIX OTPE3KaX.

Cpennue TUHUYM TPEyrojabHUKa U Tpanenuu. LlenTp macc TpeyroiabHuKa.

[Tomo6ue TpeyronpHUKOB, KO3 duimeHT moaodus. [Ipu3Haku mogo0ust TPEyrOJIbHUKOB.
[Tpumenenue no1o0Us MPH PEIICHUN MTPAKTUYECKUX 3a71au.

CaolicTBa miomaaei reomerpudeckux Quryp. GopMynbl i IIIOMAAN TPEyroJbHUKA,
napajuiesiorpamma, pom6Oa u tpanenun. OTHOIIEHUE IUIOMAACH MOA00HBIX QUryp.

Brruncnenue miomajei TpeyroJbHUKOB 1 MHOTOYTOJIBHIKOB Ha KJIETYaTON Oymare.

Teopema Iludaropa. [Ipumenenne Teopemsl Iludaropa mpu pemieHUH NPAKTUYECKUX
3a/1au.

CuHyc, KOCHHYC, TaHT€HC OCTPOTO yrila MPsSMOYTrOJBHOTO TpeyrojbHUKa. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAeCTBO. TpuroHomerpudeckue GpyHkuuu yrios B 30, 45 u 60°.

Brnucannble U UEHTpalIbHBIE YTJIbI, YIOJI MEXKIY KAacaTelbHOM WU XOpJOM. YTIbl MEXIy
XOpJaMHl U CEeKyIUMMHU. BriucaHHble U ONHUCAHHBIE YETHIPEXYTOJbHUKU. B3anmnoe



pacmosoxeHue JByX OKpyxHocTed. Kacanme okpyxkHocteil. OOmue KacaTelbHblE K ABYM
OKPY>KHOCTSIM.

9 KVIACC

Cunyc, xocunyc, TaHreHc yriaoB or 0 nmo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXJeCTBO. POPMYJIbI IPUBEACHHUS.

Pemienne tpeyronpHukoB. Teopema KOCHMHYCOB M TeopemMa CHUHYCOB. PemeHue
MPaKTUYECKUX 33J1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue mompoowms. [10100¥e COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mpou3BEIEHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpare KacaTelbHOM.

BekTop, nmnuHa (MOAyNb) BEKTOpa, COHANpPABIEHHBIE BEKTOPBI, MPOTUBOIMOIOKHO
HAIPaBJICHHbIE BEKTOPBl, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpallMd HaJ
BEKTOpaMHU. Pa3nokeHue BekTopa 1o JByM HEKOJUIMHEApHbIM BeKTOopaM. KoopauHaTel BEKTOpA.
CkasipHO€ ITPOU3BEIEHNE BEKTOPOB, IPUMEHEHHUE JIJIsl HAX0XK/IEHUS JJIMH U YTJIOB.

JlexapToBbl KOOpJAMHATHI HA IUJIOCKOCTH. YPaBHEHUs TMPSMOM U OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUECHUE OKPYKHOCTEN U MPAMBIX. MeToa KOOpAUHAT U €r0 IPUMEHEHHE.

[IpaBunpHBIE MHOTOYTOJIBHUKH. [[MMHa OKpyKHOCTH. ['panycHas u paguaHHas Mepa yria,
BBIUMCJIEHHE JUIMH OYT OKpykHOcTel. [lnomanp kpyra, cektopa, cermMeHTa.

JIBuKEeHHMsI TIIOCKOCTU ¥ BHYTPEHHHE CUMMETPHUH QUryp (37IeMEeHTapHbIe MPEACTaBICHUS).
[TapamnensHbiii niepenoc. [ToBopoT.



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOTI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuyHOCTHBIE Ppe3yJabTAThl OCBOCHHUS NIporpamMmbl ydeOHOro kypca «['eomerpus»
XapaKTEePU3YIOTCS:

1) naTpuoTnyecKoe BOCIUTAHUE:

NpOSIBJICHUEM HHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHIICKOM MAaTeMAaTHKH,
LEHHOCTHBIM OTHOLIEHWEM K JOCTHMKECHHSIM POCCHICKMX MAaTEMaTUKOB M POCCUUCKOM
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTIKEHUM B APYTUX HAYKAX W MPUKIATHBIX
chepax;

2) rpaskaIaHCKOe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINOJHEHUIO OOSI3aHHOCTEH TpakJIaHWHA W peau3allid €ro Ipas.,
MPEACTABICHHEM O MAaTEMaTUYeCKHX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP,
SIBIICHUH, MPOIIETyp TPaKIAHCKOTO oOIIecTBa (Hampumep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXXJIEHUIO ITHYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHXKEHUMN
HayK{, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX IPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy/i0BOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTHUBHOE YYacTHE B PEHICHUH NPAKTUYCCKUX 3a/lad MaTEeMaTUYECKOU
HAIPaBIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEeMAaTHUYECKOTO 00pa3oBaHUs Ha MPOTSIKEHUH BCel
YKU3HU JIJISL YCTICITHON MPOQECCHOHATBHON JICATeIFHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMCHHIHA,
OCO3HAaHHBIM BBIOOPDOM M TIOCTPOCHHUEM HWHIWBHUIYyAJIbHOM TPAGKTOPUU OOpa3oBaHUs U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTHYeCKOEe BOCIMTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAILHOMY U OJCTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMAaTHUECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IO3HAHUS:

OpHUEHTAIlMe B AESITETbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX MpEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YEJIOBEKa, MPHUPOABI W OOIIECTBA, NMOHHUMAHHUEM
MaTEeMATHYECKONH HayKH Kak c(epbl UYelOBEUECKOH JeATeIbHOCTH, ITAaloOB €€ pa3BUTUSA U
3HAUUMOCTHU JJIs1 pa3BUTHUS LIMBUIN3ALIMH, OBJIAJICHUEM SI3IKOM MaTEMaTUKH U MaTeMAaTHYECKOU
KyJIbTypOH KaK CpEICTBOM I[IO3HAHMS MHUpPA, OBJAJCHUEM MPOCTEUIIMMH HaBBbIKAMU
MCCJIEI0BATENLCKOM JIEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (opMHpOBaHMEe  KYJbTYPbl  310POBbSI W
3MOLMOHAJIBHOIO 0JIArONOJIYYHS:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHUS B HUHTEpPEcax CBOETO 3I0pPOBbA,
BEJICHUS 37J0pPOBOrO 00pasa KU3HU (3I0pOBOE MUTAaHUE, COATAHCHUPOBAHHBIA PEKUM 3aHITHUA U
OTIIbIXa, peryiisipHas Qu3uveckas aKTHBHOCThH), CHOPMHUPOBAHHOCTHIO HaBBIKAa pediexcuu,
pU3HAHHEM CBOETO IIPaBa Ha OIMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eJioBeKa;

7) 3K0JIOTHYECKOe BOCIIUTAHUE:

OpHEHTAIMCH Ha MPUMEHEHUE MaTEeMaTHYCeCKHX 3HAHWH JUIsl PEIleHUs 3aj1ad B 001acTu
COXPAHHOCTH OKPYKAIOIICH cpeipl, TUIAHUPOBAHUS TOCTYIIKOB M OIICHKA HMX BO3MOXHBIX
MOCNEACTBUIA ISl OKPYXKAIOILIEH cpeabl, OCO3HAHUEM TJ00ATbHOIO XapaKTepa SKOJOTHYECKHX
npo0JieM U MyTel X peleHus;



8) ajanTanus K MN3MEHAIUMCS YCJI0BUSM COUMATbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBHO K I[GﬁCTBHHM B YCJIOBI/UIX HGOHpG[{GHéHHOCTH, ITIOBBIIIICHHU IO ypOBHH CBOGfI
KOMIICTCHTHOCTHU qepe3 HpaKTI/ILIeCKYIO ACATCIIBHOCTh, B TOM YHCJIC YMGHI/IG y‘II/ITI)Cﬂ y Iprer
JoJiel, TpuoOpeTaTh B COBMECTHOM JIEATECILHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIICTCHIIMH U3
OTIbITA JIPYTHX;

HEOOXOUMOCTHIO B JOPMUPOBAHUHU HOBBIX 3HAHHI, B TOM uucie GOpMyITUPOBATH UICH,
IIOHATHSA, T'HNIIOTE3bI 06 O6’I)€KT8,X U ABJICHHUAX, B TOM YHCIIC paHee HCU3BCCTHBLIX, OCO3HaBaTh
nehunuThl COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYID CHUTYallMIO, BOCIHPHHHMATH CTPECCOBYIO
CUTYallMI0O KaK BBI30B, TPEOYIOIMMH KOHTPMEp, KOPPEKTHPOBATH MPHHUMAEMbBIE DPEHICHUS WU
neicTBus, GopMyIUpOBaTH U OLIEHUBATHh PUCKH U TIOCIEACTBHSA, (POPMHUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI
ITo3naBaTe/bHbIE YHMBepcAJIbHbIE YUeOHbIe AeliCTBUS

ba3zoBbie Joru4eckue neicTBus:

. BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE NPHU3HAKM MaTEMaTUYECKHX OOBEKTOB,
IOHATUM, OTHOWIEHUA MEXAYy MOHATUAMHU, (DOPMYJIUPOBATH ONpEACICHHUS IOHATHIH,
YCTAQHABJIMBATh CYNIECTBEHHBIH MPHU3HAK KIACCU(PUKAIMHA, OCHOBAaHMS JUIsI OOOOIICHHS W
CpPaBHEHUs1, KPUTEPUHU IIPOBOJMMOIO aHAIU3A;

. BOCIIPHHUMATh, (OPMYIHPOBATH M TPEOOPa3OBBIBATH CYKICHHS: YTBEPIUTEIbHBIC U
OTpULaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U 0OIIME, YCIIOBHBIE,

. BBISIBJISITH MaTEMAaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U MPOTUBOPEUUS B (aKTax,
NAHHBIX, HAONIONEHUSX W YTBEPKACHUAX, TMpemiaraTb KPUTEPUU IS BBIABICHHA
3aKOHOMEPHOCTEN U IPOTUBOPEUUN;

. JIeNaTh BBIBOJBI C MCIOJIB30BAHUEM 3AaKOHOB JIOTMKH, JACAYKTMBHBIX W WHIYKTHBHBIX
YMO3aKI4YEeHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

. pa3duparh JOKa3aTeNbCTBA MATEMATUYECCKUX YTBEPKACHUH (IPSAMBbIE M OT MIPOTHBHOTO),
IPOBOJUTH  CaMOCTOSITEIbHO  HECJIOKHBIE  JIOKAa3aTelbCTBA  MAaTeMaTHYeCKUX  (aKToB,
BBICTPAaWBaTh AapryMEHTAIlMIO, TPUBOJUTH MPHUMEPHl H KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PacCyK/ICHUS;

o BEIOMpaATh CHOCcO0 pemeHus y4eOHOW 3amaunm (CpaBHUBAThH HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HawboNee MOAXOMANMH C Y4ETOM CaMOCTOSITCIIEHO —BBIJICIICHHBIX
KPUTEPHUEB).

Ba3oBrle uccienoBareJbLCKue 1eHCTBHA:

. UCIIOJIb30BaTh ~ BOMPOCHI KAk  HCCICIOBATCIbCKHA  HWHCTPYMEHT  IO3HAHWS,
(bOopMyIHpPOBaTH BONPOCHI, (UKCHPYIOIIHE MPOTHBOPEYHE, MPOOJIEMYy, CaAMOCTOSTEIBHO
YCTaHaBJII/IBaTB HCKOMO€ U JaHHOC, q)OpMI/IpOBaTI) FI/IHOT€3y, apFYMeHTI/IpOBaTB CBOIO ITO3HUIIUIO,
MHCHUE;

. MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOKHBIH OSKCICPUMEHT,
HEeOOJIBIIOE HCCIACIOBAHUE I10 YCTAHOBJICHHIO OCOOCHHOCTCH MAaTeMaTHYECKOro OOBEKTa,
3aBUCHMOCTEH 00BEKTOB MEXKIY COOOIA;

. CaMOCTOSATENILHO (OPMYITUPOBATH OOOOIICHHUS U BBIBOJIBI IO PE3YJILTATAM MPOBEAEHHOTO
HaOJIIOICHNUS, UCCIICIOBAaHMS, OIICHUBATh JOCTOBEPHOCTH MOTYYEHHBIX PE3YJIbTATOB, BBIBOJIOB H
0000111eHMIT;



o MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, & TAKXKE BBIABUTATH IPEATIONIOKEHHS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undopmaumei:

o BBISIBJIATh HEJAOCTATOUHOCTh U U30BITOYHOCTh MH(OPMALMH, JAaHHBIX, HEOOXOAUMBIX IS
pelLIeHMs 3a/]auu;

o BbIOMpPATh, aHAIU3UPOBATh, CHUCTEMATU3UPOBATH W MHTEPIPETUPOBATH HHPOPMALUIO
pa3IMYHBIX BUAOB U (POPM NPEICTABICHHUS;

o BbIOMpaTh (popMy IpeacTaBICHUS MHPOPMALUU U WIUIIOCTPUPOBATH pellacMble 3a/lauu
cXeMaMH, AuarpaMMaMu, HHOHU rpaduKoi 1 nX KOMOWHAIMSIMH;

o OLIEHUBATh HAAE&KHOCTh MHOOPMAIMH 10 KPUTEPHUSM, MPEATIOKCHHBIM yYUTEIeM WIN
c(OpMYITHPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHUKATHBHbIE YHHBepPcAJIbHbIe YUeOHbIe elcTBHUA:

o BOCIIPUHUMATh B (HOPMYITHPOBATH CYKACHHS B COOTBETCTBHH C YCJIOBUSMH M LEISIMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PEHHS B YCTHBIX M NHCHMEHHBIX
TEKCTaX, JaBaTb IOACHEHHS IO XOJAy pELIeHHUs 3a7ayd, KOMMEHTUPOBATb MOJYYEHHBIH
pe3yibTar;

o B X0Jie 0OCYX/I€HUS 3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYXJaeMOW TEeMbI, MPOOJIEMBI,
pemaemMoi 3a1a4u, BHICKAa3bIBAaTh HJICH, HAIIEJICHHBIC HA MOWCK PEIICHHs, COMOCTABISATh CBOH
CYXJICHUS C CYKXICHUSMHU JPYTrUX YYaCTHHUKOB JHMANOra, OOHApYKHWBaTh Pa3IMYMe M CXOJCTBO
HO3ULIUH, B KOPPEKTHOH Gopme (HOopMyIHpOBATh PA3HOIIACHSL, CBOU BO3PAKEHHUS;

o MPEJCTABIATh PE3YJbTAThl PEHICHUS 3a/1a4yd, SKCIIEPHUMEHTA, MCCIEIOBaHMS, IPOEKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opMmar BBICTYIUICHMS ¢ Y4Y€TOM 3ajad Ipe3eHTaluu Hu
0COOEHHOCTEH ay TUTOPUH;

o IIOHUMAaTh U MCII0JIb30BaTh IPEUMYIIECTBA KOMAaHIHON U MHIMBUAYAIbHOW paboOThl IpU
peleHnH y4eOHbIX MaTeMaTHYECKUX 3ajiay;

. IPUHUMATh LEJIb COBMECTHOW JESITEIbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThL, pacpeaesnsaTh BUbl padoT, JOroBapuBaThCs, 00CYK1aTh IPOLECC U Pe3yIbTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

o Y4acTBOBATh B IPYMIOBBIX (hopMax paboThl (00CYXIeHHs, OOMEH MHEHHUSMH, MO3TOBBIC
IITYpMBl ¥ JPyTUe), BBHINOJHATH CBOI YacTh pabOThl M KOOPIMHHPOBATH CBOW JCHCTBHS C
JIPYTUMHM 4I€HAaMH KOMAaH/bl, OLICHWBAaTh KaueCTBO CBOEr0 BKJIaJa B OOIIMH NPOIYKT IO
KPUTEPHSIM, CPOPMYJIUPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUSL.

PerJIﬂTI/IBHbIe YHUBEpPCAJIbHBIC y‘{eﬁﬂble JecTBUA

Camoopranuszanms:

° CaMOCTOSITENIbHO COCTaBJISATh IUIAH, aJTOPUTM pelieHus 3afaud (WM €ro 4YacTh),
BBIOHpATh CIOCOO pelIeHus C y4€TOM HMMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHpOBaTh U KOPPEKTUPOBATH BApHUAHThI PELIEHUM ¢ y4ETOM HOBOM HH(OpMALIUH.
CaMOKOHTPOJIb, SMOIMOHAJIbHBII HHTE/JIEKT:

° BIIQJICTh CIIOCOOaMU CaMOINPOBEPKU, CAMOKOHTPOJISI TPOIecca W pe3ysibTaTta PeIICHHUS
MaTeMaTHYECKON 3aJa4H;

° NPEABUNETE TPYAHOCTH, KOTOPHIE MOI'YT BO3HUKHYTH IIPU PELICHUM 3a1a4¥, BHOCHUTH
KOPPEKTUBBI B JICATECILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB, HAWJICHHBIX OIIHOOK,
BBISIBJICHHBIX TPYJIHOCTEH;



o OLICHMBATh COOTBETCTBUE pPE3yjIbTaTa JIEATEIbHOCTU IOCTABICHHOW LEIH U YCIIOBUSM,
OOBSICHATH MPUYUHBI JOCTHIKEHHS MJIM HEJAOCTHKEHUS L€, HaXOAUTh OINOKY, JaBaTh OLEHKY
nprOOPETEHHOMY OIIBITY.

IHNPEIMETHBIE PE3YJIBTATbHI

K koHiy oOyuenuss B 7 kJacce oOyyaromMiics HOJYYMUT CIEIYIOLIUE MpeIMETHbIE
pe3yabTaThl:

PacriozHaBaTh M3yueHHBIE TE€OMETpUYECKHE (UIyphl, ONpEAENATh MX B3aUMHOE
pacroyio’)keHre, HU300pakaTb IeOMETpUUecKUue (UIYpbl, BBIIOJIHATH YEPTEXKHU [0 YCIOBHIO
3azayu. M3MepsATh JIMHEHHBIE W YIVIOBBIE BEIMYMHBL. PemaTh 3aj1aud Ha BBIYKCICHHUE [UIMH
OTPE3KOB U BEJIUYMH YIJIOB.

Jlenate rpyOyr0 OLIEHKY JIMHEWHBIX U YTJIOBBIX BEIMUYUH MPEIMETOB B pEaIbHOM KU3HHU,
pa3MepoB MPUPOIHBIX 00BEKTOB. Pazinnuarh pasmMepsl ’TUX 0OBEKTOB 10 MOPAIKY BETUYUHBI.

Ctpouth 4epTeKH K F€OMETPUUECKUM 3a1adaM.

[lonp30BaTbcsl NpHU3HAKAMM PABEHCTBA TPEYIOJIBHUKOB, HCIIOIB30BaTh IPU3HAKUA U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 3a/1a4.

[IpoBOANTB JIOTHYECKHUE PACCYKACHUS C UCIIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonmp30BaTbcss NpU3HAKAMM DPABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJUaHbl, IPOBEAEHHOW K THUIIOTEHY3€ MPSAMOYIOJIbHOTO TPEYrOJbHUKA, B PpELICHUU
reOMETPUUYECKHUX 3a/1a4.

OmnpenensaTs NapajiiedbHOCTh HPSMBIX C IOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTs NapauieIbHOCTh MPSAMBIX C IIOMOIIBI PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JIPYroM IpsiMOi.

Pemiate 3amaun Ha kieTyaToi Oymare.

[TpoBOIUTH BBIUMCIEHUS M HAXOAWUTh YUCIOBblE U OYKBEHHbIC 3HAYEHMs YIJIOB B
TFEOMETPUUYECKHX 3a7ja4ax C UCIIOJIB30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOTOYT'OJIbHUKOB,
CBOWCTB YIJIOB, OOpa30BaHHBIX IPH IEPECEYEHUHU JIBYX MapajUIeJbHBIX MPSIMBIX CEKYLICH.
Pewate nmpakTuuyeckue 3a1a4d Ha HAXO0KJICHHUE YTIIOB.

Bnagers noHsATHEM T€OMETPUUYECKOTO MECTA TOUEK. Y METh ONPEIENIATh OUCCEKTPUCY yria
Y CEpeAVHHBIN MEPIEHINKYJIIAP K OTPE3KY KaK F€OMETPUYECKHE MECTa TOYEK.

@opMynMpOBATH ONPEACIICHUS OKPYKHOCTH M Kpyra, XOpAbpl M JHaMeTpa OKPYKHOCTH,
IIOJIB30BAThCA UX CBOMCTBAMHU. Y METh IIPUMEHATH 3TU CBOMCTBA IIPU PEIICHUH 3a/1a4.

Bragers MoHATHEM ONHCAaHHOW OKOJIO TPEYrOJbHUKA OKPYXHOCTH, YMETh HaXOJUTh €€
neHtp. Ilonap3oBarbcs GakTamMu 0 TOM, 4TO OMCCEKTPHUCHI YIIIOB TPEYrOJIbHUKA IEepeceKaroTcs B
OJIHOM TOYKE, M O TOM, 4YTO CEpPEAUHHBbIC NEPIECHAMUKYJIAPbl K CTOPOHAM TPEYroJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Biamere DOHATHMEM KacaTelabHOM K  OKPY)KHOCTH, IIOJIb30BaTbC TEOPEMOM O
NEPIEHIUKYJIIPHOCTH KacaTeNbHON U paauyca, IPOBEAEHHOTO K TOUKE KaCaHU.

[Tomp30BaTbes  NPOCTEMIIMMU  TEOMETPUYECKMMHM  HEPAaBEHCTBAMM, IIOHMMAaTb MX
IIPaKTUYECKUI CMBICIL.

[IpoBOAUTH OCHOBHBIE T€OMETPUYECKUE ITOCTPOEHHUS € ITIOMOIIBIO LIUPKYJIS U JTUHEHKH.

K koHiy oOyuenuss B 8 kJacce oOyyaromuiics HOJYYHUT CIEIYIOLIUE MpEeIMETHbIE
pE3yJIbTaThI:

Pacnio3naBaTh OCHOBHBIE BHJBlI YETBIPEXYTOJIBHUKOB, MX JJIEMEHTHI, II0JIB30BATbCA MX
CBOMCTBaMH IIpU PELICHUH F€OMETPUUECKUX 3aau.



[IpuMeHATh CBOWCTBA TOYKM IE€PECEUEHUs MEIMAaH TPEYrolbHHUKA (LIEHTpa Macc) B
peLIeHNH 3a/1au.

Bnagers nonsTHEM cpeiHEN JUHUM TPEYrOJbHUKA U Tpalleluu, IPUMEHATh UX CBOMCTBa
IIpU pEIIeHUH reoMeTpuueckux 3anad. Ilomp3oBarbes Teopemoit Paneca U TeOpeMoOil O
IIPONOPLUOHAIBHBIX OTPE3KAX, IPUMEHATh UX AJIS PELIEHUS PAKTHYECKUX 3a/1a4.

[TpuMeHATH PU3HAKK TOJJO0US TPEYTOJIbHUKOB B PEIIEHUN F€OMETPUUECKUX 3a/1ay.

[Tonb3oBatbes Teopemoit Iludaropa uist pelieHuss T€OMETPUYECKUX U MPAKTUYECKUX
3ana4. CTpOUTh MaTEMaTHUYECKYyI0 MOJEIb B NPAKTHYECKUX 3a/ladax, CaMOCTOSITENIBHO JENaTh
4epTEX U HAXOJUTh COOTBETCTBYIOLINE JITMHBI.

Brnagerp moHsATMSIMH CHHYCa, KOCMHYCAa W TaHI€HCAa OCTpPOro Yyrijia MpsIMOYTOJIbHOIO
TpeyroiabHuKa. [101630BaThCS 3STUMU NOHATUAMH ISl PEILICHUS IPAKTUUECKUX 3aau.

Bbruncnare  (pa3iavuHbIME - crloco0aMu) — IUIOLIaJb  TPEYrojbHMKA W IUIOLIAAU
MHOIOYTOJIbHBIX ~ (uryp (monb3ysch, TIA€ HEOOXOAUMO, KalbKynsaTopom). IIpumeHsaTs
[I0JTy4YE€HHBIE YMEHMSI B IPAKTUYECKUX 3a/1adax.

Brnagerp NOHATHAMH BIMCAHHOTO U ILIEHTPAIBHOIO yrja, HUCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIVIax MEXIy XOpJAaMu (CEeKyLIMMHU) U YIJIe MEXAY KacaTeIbHOW U XOpAou
IIPY PELLIEHUU T€OMETPUYECKUX 3a/1ay.

Bragers MOHATHEM ONHMCAHHOIO YETBIPEXYTOJIbHUKA, IMPUMEHATh CBOMCTBA ONHCAHHOTO
YEeThIPEXYTOJIbHUKA [IPU PEILICHUU 3a]1a4.

[IpumeHATh NOJydyeHHbIE 3HAHUS HA NPAKTHKE — CTPOUTh MATEMAaTUYECKHE MOJEIH IS
3aJa4 peaJbHON KU3HU U IPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS C IPUMEHEHUEM TOJ00MS
U TPUTOHOMETPUH (TTOJIB3YSICh, TJIe HEOOXOAMMO, KAIbKYJISATOPOM).

K xonHiy oOyuenuss B 9 kiacce oOydaromuiicss MOJIYYUT CIEAYIOIIME IPEIMETHBIE
pE3yJIbTaThI:

3HaTh TPUTOHOMETPHUYECKUE (YHKIMM OCTPHIX YIJIOB, HAXOAUTh C MX IOMOLIbIO
pasinyHble  BJEMEHThl  MPSAMOYIOJbHOIO  TPEYrojbHUKA («peLIeHHe  IpsIMOYIrOJbHBIX
TPEYroJabHUKOBY). HaxoauTh (¢ MOMOIIBI0 KaJIbKYJISATOpA) AJUHBI U YIJIbl JJIs HETaOJIMYHBIX
3HAYECHUMN.

[Tonwp3oBaTbest popMysiaMu IPUBEIEHHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOXKACHHS COOTHOILLIEHUN MEXy TPUTOHOMETPUYECKUMH BETUYHHAMH.

Hcnonb30BaTh T€OpEMbl CUHYCOB U KOCHHYCOB ISl HAXOX/IE€HUS PA3IUYHbIX 3JIEMEHTOB
TPEYroJbHUKA («PELIEHUE TPEYroJIbHUKOBY»), MPUMEHSTh UX MPU PELIEHUH TeOMETPUUYECKUX
3az1ad.

Bnaners nonstusMu npeodpa3zoBaHus MoA00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB MOA0OHBIX
¢uryp. [lonp3oBaTbest cBOMCTBaMU 1O100MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYHUCIATH JJIHHBI U
HAXOJUTh YTJIbl y MOA0OHBIX Guryp. IIpuMeHaTh cBOWCTBA MOAO0HS B MPAKTHYECKUX 3ajadax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (GUTYP B OKPYKAIOLIIEM MUDE.

[Tonp30BaTbesl TeOpeMaMu O MPOU3BENCHUU OTPE3KOB XOpZ, O IPOU3BEIECHUU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOM.

[lonmp30BaThcs BEKTOpamMH, MOHUMATh HMX TEOMETPUYECKHH U (PU3MUECKUI CMBICIH,
OPUMEHATh MX B PELICHUH TI'€OMETPUYECKUX M (u3ndeckux 3agad. [IpuMeHsATh ckaispHOe
IIPOU3BENIEHUE BEKTOPOB AJI HAX0XKJIEHUS AJIUH U YTJIOB.

[losnb30BaTbcss METONOM KOOpAMHAT HA IUIOCKOCTH, IPUMEHSATh €ro B PEUICHUU
FEOMETPUUECKUX U NMPAKTUYECKUX 3a]1a4.



Biiagers noHATHUAMM NMPABUIBHOIO MHOIOYTOJbHUKA, JIMHBI OKPY>KHOCTH, UIMHBI JYTd
OKPY)KHOCTH M DPaJUAaHHOM MEpbl yIja, YMETh BBIYMCIATH IUIOIIAJb KpPyra M €ro 4YacTew.
[IpumeHsATH NoMy4YeHHbIE YMEHUS B IPAKTUUECKUX 3a7auax.

Haxomute ocu (wnu 1EHTPBI) CUMMETPUU (UTYp, MPUMEHSATH JBUKEHHS IIOCKOCTH B
MPOCTEUIINX CIIydasiX.

[IpuMeHATh NOJIyYeHHbIE 3HAHMS HA NPAKTUKE — CTPOUTh MATEMATHUYECKUE MOJEIH IS
3a/1a4 peajbHOU JKU3HU U IIPOBOAUTH COOTBETCTBYIOLIME BHIYUCIEHUS C IPUMEHEHUEM 10100us
U TPUTOHOMETPUYECKUX (QYHKUUHN (TIOIB3YSICh, /1€ HEOOX0IUMO, KAIbKYIISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KoanuecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3jiejioB 1 TeM uuppoBbIe
Ne /i P Kontpoabnsl | IlpakTudeckn (mupp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIe
e pabdoThI e padoThbl
pecypcsl
1 it ssoeran, Houepere mowerpusoons | 14 Bumorexa LIOK
' P P https://m.edsoo.ru/7f415¢2e
BEJIMYMH
bubnuoreka [JOK
2 T 22 1
PEYTORHITIH https://m.edsoo.ru/7f415¢e2e
3 [TapannenbHble NpsiMble, CyMMa yTIJIOB 14 | bu6mmoteka [IOK
TpEeyrojbHUKa https://m.edsoo.ru/7f415¢e2e
4 Oxpyx’HOCTb U Kpyr. [ 'eomerpuueckue 14 1 bu6mmoteka [IOK
IIOCTPOEHHUS https://m.edsoo.ru/7f415¢e2e
bu6mmoreka [IOK
5 I1 06006 i 4 1
OBTOPCHHE, ODODIICHHIE SHAHHH https://m.edsoo.ru/7f415¢e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4



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 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uupoBbIie
Ne /i P KouTtpoann IpakTHYecK (pp )
NMpOrpamMMblI Bcero o0pa3oBaTejbHbIe
ble padoThbI ue padoThbl
pecypcsl
1 YeThIpEXyroJIbHUKN 12 1 Bubnmorexa [OK
pexyt https://m.edsoo.ru/7f417e18
2| nponoptomnmmmen orpevan mozoG 1 1 bimorera LLOK
POTIOPHL P > 11OA https://m.edsoo.ru/7f417¢18
TPEYTOJIBLHUKU
3| peyromos mnmoresrommx gur 14 1 bitmnorera LIOK
peyr o YP- https://m.edsoo.ru/7f417¢18
[Tnomaayu moxoOHBIX Guryp
4 Teopema [Tudaropa u Hauana 10 | bubnmorexa [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417¢18
VYTIibl B OKPYKHOCTH. BriicanHble 1
5 OTHMCAaHHBIE YETHIPEXYTOIbHUKH. 13 1 bubnmnorexa [JOK
Kacarenbnble k okpyxHocTu. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEMN
bubnuoreka [{OK
6 I1 606 i 4 1
OBTOPCEHS, OOOVIICHIE SHAHHH https://m.edsoo.ru/7f417¢e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6



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 DJIEeKTPOHHbIE
HaumeHoBaHuUe pa3ieioB U TeM undposbIie
Ne /i P KouTtpoasn IpakTuueckn (mudpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
ble padoThbI e pabdoThI
pecypcsbl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnnoreka [JOK
CUHYCOB. Pelienne TpeyroJibHUKOB https://m.edsoo.ru/7f41al2c
) [Ipeo6paszoBanue nonodbus. Merpuueckue 10 1 bubnnorexa [IOK
COOTHOUICHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [JOK
3 B 12 1
SHTOPHI https://m.edsoo.ru/7f41al2c
4 JlexkapTOBbI KOOPAMHATHI HA MIIOCKOCTH 9 1 Bubmmorexa LIOK
P pA https://m.edsoo.ru/7f41al2c
;| e oo Jna |
Py t Hv pyra. https://m.edsoo.ru/7f41al2c
Boruncnenue miomaneit
bu6mmorexa [{OK
6 JlBIieHHS LI0CKOCTH 6 https://m.edsoo.ru/7f41al2c
. [ToBTOpeHUE, 06001ICHNE, . ) bubmuoreka [JOK
cucTeMaTu3aius 3HaHU I https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOIO
MMPOIIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI TSI YYEHUKA

I'eomerpust, 7-9 knaccel/ Atanacsia JI.C., byry3os B.®., Kagomues C.b. u apyrue,
AxnonepHoe o0mectBo «M3natensctBo «IIpocBenienney

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

Matremaruka. ['eomerpusi: 7-9-e kacchl: 6a30BBIH YPOBEHB: METOAMYECKOE TIOCOOHE K
npeaMeTHoU TuHuK yueOHukoB o reomerpun JI. C. Atanacsina, B. @. byryzosa, C. b.,
Kamommesa u np./ — 2-e u3n., crep. — Mocksa: [Ipocsemienue, 2023.
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