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IHHOACHUTEJIBHASA 3AIINCKA

I'eomeTprsa Kak OIMH M3 OCHOBHBIX pa3lelIOB IIKOJIbHOW MAaTEMAaTHUKH, MMEIOIIHUNA CBOEH LEJIbIO
o0ecreynTh U3y4eHne CBOMCTB U pa3MepoB (QUTYp, UX OTHOIICHHH M B3aUMHOE PacIlOJIOKEHUE, OMUpaeTCs Ha
JIOTMYECKYI0, J10Ka3aTeNbHYI JIMHUIO. L|eHHOCTh H3ydeHHs IeOMeTpUHM Ha YPOBHE OCHOBHOI'O OOILEro
00pa30BaHUs 3aKIIOYAeTCsS B TOM, YTO OOYYAlOMIMKCS YYUTCS HPOBOIUTH JOKA3aTEIbHBIC PACCYXKIACHUS,
CTPOUTH JIOTUYECKUE YMO3AKIIIOUEHUS, JO0Ka3blBaTh WCTUHHBIC YTBEPXKICHUSA U CTPOUTh KOHTPIPHUMEPHI K
JIOXKHBIM, MPOBOAUTH PACCYKIEHUS «OT MPOTHUBHOIO», OTJIMYATh CBOMCTBAa OT NPHU3HAKOB, (POPMYIUPOBATH
oOpaTHbIE YTBEPKICHUS.

Bropoii nienpro u3y4eHus reOMETPUU SBJISIETCS UCIIOJIB30BAHKE €€ KaK MHCTPYMEHTA IIPU PEILIEHUU KaK
MaTeMaTHYECKUX, TaK U MPAKTUYECKHUX 3aJ]la4, BCTPEUAIOIINUXCS B peasbHOU XKu3HU. OOydaroummiics I0JKeH
HAY4YHUTBHCS OINpPECNIUTh NeOMETPUYECKYI0 (UIypy, ONUCaTh CIOBAMHU JAaHHBIA 4epTEX WM PUCYHOK, HailTh
IUIOIIAIb 3€MEJIbHOIO Y4acTKa, pacCUMTaTh HEOOXOIUMYIO JJIMHY ONTOBOJIOKOHHOIrO Kabens miu TpeOyemble
pasmepsl rapaxa Ui aBTOMOOWIA. DTOMY COOTBETCTBYET BTOpasi, BBIUMCIUTENbHAs JMHHUS B HM3yYCHUHU
reomerpui. [lpy permenun 3amad MpakTUIECKOTO XapakTepa 00YJAIOUIUIICS YyYUTCS CTPOUTh MaTeMaTHIECKUe
MOJIEIM pEaJIbHbIX JKU3HEHHBIX CUTYallUH, IPOBOAUTH BBIYMCIEHUS M OLEHUBATh aJ€KBaTHOCThH IIOJyYEHHOTO
pe3yJibTara.

KpaiiHe BakHO MOJ4YEPKUBATH CBSI3U FE€OMETPUM C IPYTMMHU Y4EOHBIMM MpeAMeTaMH, MOTHUBUPOBATh
UCTIOJIB30BaTh ONPENIEICHUSI TEOMETPUIECKUX (PUTYp U MOHITUH, JEMOHCTPUPOBATH MIPUMEHEHHE MOJTyY €HHBIX
yMeHull B (GU3MKe U TEeXHUKE. DTH CBA3U Hanbosee spko BUIHBI B TeMax «BekTopsl», «TpuroHomerpuyeckue
cooTHoLIeHUs», «Meton koopauHaT» U «Teopema IIudaropar.

VYuebublii kypc «l'eoMeTpus» BKIIOYACT CIEAYIOLIME OCHOBHBIE Da3lelbl  COAEPIKAHUS:
«['eomerpuueckne ¢Gurypsl M HMX CBOHCTBa», «l/3MepeHHE TEOMETPHUUECKUX BEIUYMH», «JlekapToBbI
KOOPJIMHATHI Ha IUNIOCKOCTHY, «BekToph», «/IBrxkenus miockoctny, «l[IpeobpazoBanus nogo0usi».

Ha u3yuenue yuebHoro kypca «I'eomerpusi» B 9 kinacce — 68 yacos (2 yaca B HEZIENIO).

COJAEPKAHUE OBYYEHUA
9 KJIACC

Cunyc, kocunyc, Taurerc yrioB oT 0 10 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXAECTBO. DOPMYIIBI
IIPUBEICHUS.

Pemenne tpeyronpHuKoB. Teopema KOCMHYCOB U T€OpEMa CHHYCOB. PelleHue npakTU4ecKux 3aaad ¢
MCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanne mogodus. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpou3BeEHUN OTPE3KOB XOPJ, TEOPEMBI O ITPOU3BEACHUN OTPE3KOB CEKYILUX, TEOpEMa O
KBaJpaTe KacaTeJIbHOM.

Bekrop, mnmMHa (MOAyNb) BEKTOpA, COHANpaBlIEHHBbIE BEKTOPHI, MPOTHBOIOJIOKHO HAarpaBieHHbIE
BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpalMy HaJa BeKTopaMu. PasznoskeHue BeKTOpa
0 [JBYM HEKOJUIMHEapHBIM BekTopaMm. Koopaunatsel Bekropa. CKalsipHOE€ NIPOU3BENEHUE BEKTOPOB,
IPUMEHEHHUE JJI HaXO0XK/IeHUs JJIMH U YIJIOB.

JlexkapToBbl KOOpAMHATBl Ha IIJIOCKOCTU. YPaBHEHUs MPSAMOM M OKPY)KHOCTH B KOOpAMHATAX,
nepecedeHre OKpyKHOCTe! U NpAMbIX. MeTo ] KOOpIMHAT U €ro IPUMEHEHHUE.

[IpaBuibHBIE MHOTOYTOJBHMKM. JlMMHA OKpYyXKHOCTH. ['pamycHas W paauaHHas Mepa YIua,
BBIUMCJIEHHE JUIMH OyT OKpykHOCTel. [lnomane kpyra, cekTopa, cerMeHra.

JIBIDKEHHUsSI TUIOCKOCTM M BHYTPEHHHE CUMMETpHHM GUryp (SJIeMEHTapHbIe Ipe/CTaBICHUS).
[TapannensHbIi nepenoc. [ToBopoT.

INVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHHUSI INPOI'PAMMBI YYEBHOI'O KYPCA
«"EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI



JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHUS ITPOrpaMMBbl YIeOHOTO Kypca «I eoMeTpus» XapaKTepu3yroTCs:

1) naTpuoTnyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HWHTEpeca K MPOLLJIOMY W HACTOSIIEMY POCCUUCKOM MaTeMaTHUKH, LIEHHOCTHBIM
OTHOLIEHUEM K JOCTH)KEHUAM POCCHIUCKUX MAaTEMAaTUKOB W POCCUHWCKOM MAaTeMaTUYECKOW IIKOJBI, K
WCITOJIb30BAHUIO 3TUX JOCTIKEHUN B IPYrUX HayKaxX U MPUKIATHBIX chepax;

2) rpa:kKIaHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO 00sI3aHHOCTEH IpakJaHWHA M Peali3allii €ro MpaB, IPEICTABICHUEM O
MaTEeMaTHYECKHX OCHOBaX (YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUM, MPOLEIYpP TPaKTAHCKOTO
obmiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIICHHIO dTUYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAYKH, OCOZHAHUEM Ba)KHOCTH MOPaJIbHO-3TUYECKUX MPUHIUIIOB B
JIEATEIIbHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOM HA AaKTUBHOE YYacTHE B PEIICHHMH MPAKTUYECKUX 3a7a4 MaTeMaTH4eCKOM
HaIpaBJICHHOCTH, OCO3HAHMEM BA)KHOCTH MAaTEMaTHYECKOTO 0Opa3oBaHHUsS Ha MPOTSHKCHHHM BCEH KU3HH IS
yCHEMHONU MpodeCCUOHATBHON EATeIbHOCTH U Pa3BUTHEM HEOOXOJIMMBIX YMEHMM, OCOZHAHHBIM BHIOOPOM U
MOCTPOCHUEM WHIUBUAYATbHONU TPACKTOPHUH 00Pa30BaHUS M )KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB
U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) >cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOITMOHATFHOMY M 3CTETUYCCKOMY BOCIIPUSATHIO MAaTEMaTHIECKIX OOBEKTOB, 3a/1a4,
pELIeHUH, pacCyXICHHM, YMEHUIO BUAECTh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpHUEHTAIlMel B JIEATEIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAYYHBIX MPEICTaBICHHA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHSL YEJIOBEKAa, MPUPOJAbI U OOIIECTBA, MOHWMMAHUEM MAaTEMaTUYECKOW HAYKH Kak
chepbl 4YEIOBEYECKOW NEATEIILHOCTH, JTaloB €€ pa3BUTUSA M 3HAYMMOCTH JUIS Pa3BUTHUS [MBUIM3ALINH,
OBJIQJICHHEM SI3BIKOM MATEMaTHKU U MAaTeMaTHYECKOM KyJIbTYpPOU KaK CpPEICTBOM IMO3HAHUSI MUPA, OBJIAJICHUEM
MPOCTEUIIMMH HaBbIKAMU MCCIIEI0BATEIbCKON EATEIbHOCTH;

6) ¢usuueckoe BocnuTanue, ¢GopMUpPOBAHHE KYJLTYPbl 3A0POBbS H 3MOIMOHAJIBLHOIO
Osaromosty4us:

TOTOBHOCTBHIO IPUMEHSITH MaTEMAaTUYECKHUE 3HAHUSI B MHTEPECAX CBOETO 3/I0POBbs, BEJACHUS 3JI0POBOTO
oOpa3a »u3HU (3I0pOBOE MHUTAaHKE, COANIAHCUPOBAHHBIN PEKUM 3aHATHI U OTIbIXa, peryispHas (usndeckas
aKTUBHOCTH), C(hOPMHUPOBAHHOCTHIO HaBbIKa pediekcuy, TpU3HAHUEM CBOEro IpaBa Ha OUIMOKY U TaKOTO XKe
npaBa APyroro 4ejaoBeKa;

7) 3K0JI0rMYecKoe BOCIIUTAHME:

OpHEHTAIlMel Ha MPUMEHEHNEe MaTeMaTHYeCKUX 3HAHUM JJIs pelIeHHs 3a/1a4 B 00JIaCTH COXPaHHOCTH
OKPY>KaIoIIe Cpeibl, TUIAHUPOBAHUS TOCTYIKOB M OIEHKH UX BO3MOXHBIX TMOCIEIACTBUN JISI OKPYKAIOIIEH
Cpelbl, 0CO3HaHHUEM TTI00aIBbHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM U MyTel X pelieHus;

8) ajanTauus K M3BMEHAIIIUMCS YCJIOBUSIM COMAJIbHOW M NPUPOIHOM cpeabl:

FOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUSX HEONPENEAEHHOCTH, TOBBIIIEHUIO YPOBHSA CBOEH
KOMITIETEHTHOCTH Yepe3 MPaKTUYECKYI0 JeATeTbHOCTh, B TOM YHCIE YMEHHE YYUThCA y APYTHX JIHOJEH,
npHOOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIE 3HAHM S, HABBIKYA U KOMIIETCHIIUU U3 OMbITA JIPYTHX;

HEOOXOIMMOCTHIO B (JOPMHUPOBAHWN HOBBIX 3HAHUH, B TOM 4mcle (HOpMyIupoBaTh WJIEH, TOHSTHS,
TUNOTE3bl 00 0OBEKTAaX U SBICHUSAX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HABATH NE(PUIIMTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEM, MIJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMI0, BOCIPUHUMATE CTPECCOBYIO CUTYAIIHIO KaK BBI3OB,
TPeOYIOMM KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBIE PEIICHUs] U IEUCTBUS, (POPMYTUPOBATh U OIICHUBATH
PHUCKH U MOCIECTBUS, GOPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHbIC YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble JJornuyeckue A1elicTBUA:



. BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB, IOHATHH,
OTHOIICHUHA MEXIY MOHATHAMH, (OPMYIHUPOBATH OIpPEACIICHUS IMOHATUH, YCTAaHABJIMBATh CYIIECTBEHHBIH
IPU3HAK KiacCU(UKALMU, OCHOBaHMs JUIsl 0000IIEHNs M CPAaBHEHUS, KPUTEPUU POBOAMMOTO aHAIIN3A;

. BOCIIPUHUMATh, (GOpPMYIUPOBATH U MPEOOpPa3OBBIBATh CYXACHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHBIE, EAMHUYHBIE, YACTHBIE U 00ILME, YCIIOBHBIE,

J BBISBIISITH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IPOTUBOpEUNs B (DaKkTax, TaHHbBIX,
HAOJIOJICHUSIX U YTBEPKACHUSX, MPEJIaraTb KpUTEPUHU IS BHISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUNIA;

. JienaTh BBIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHMBHBIX M HWHAYKTHBHBIX
YMO3aKJIIOUEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

J pa30uparh [10Ka3aTeabCTBA MAaTEMaTHMUECKUX YTBEPKIACHUH (IpsAMblE M OT IPOTUBHOIO),

IPOBOJMTh  CAMOCTOSATEIBHO HECJIOXHBIC JIOKA3aTeJIbCTBA MAaTEMaTHYEeCKMX  (PAKTOB, BBICTPAMBATH
apryMeHTaIlNI0, TPUBOUTH MPUMEPHI M KOHTPIIPUMEPHI, 000CHOBLIBATh COOCTBCHHBIE PACCYKICHHUS;

° BEIOMpaTh CIOCO0 pelieHuss yu4eOHOW 3a/adu (CpaBHUBATH HECKOJIBKO BAapUAHTOB PEIICHUS,
BBIOUPATH HAMOOJIEE OXOASIIHI C YIETOM CAMOCTOSTEIBHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareibCKue AeiCTBHA:

° UCIIOJIB30BaTh BOIPOCHI KaK HCCIICNOBATEIIbCKANA WHCTPYMEHT MO3HAHUSA, (OPMYIHPOBATH
BOTIPOCHI, (PUKCHUPYIOIIME TPOTHBOPEUYHE, MPOOJIIeMY, CAMOCTOSTEIHHO YCTaHABIMBATH UCKOMOE W JAaHHOE,
(GOopMHPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHI0, MHCHHE;

° IPOBOJUTH 10 CAMOCTOSITEILHO COCTABICHHOMY ILIAHY HECIOXKHBIA AKCHEPUMEHT, HEOOJIbIIOE
WCCJICJIOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYECKOro 00BEKTa, 3aBUCUMOCTEH O0OBEKTOB MEXKITY
co00Iii;

J CaMOCTOSITENIbHO (OpMYyIUpoBaTh OOOOIIEHUS M BBIBOABI IO pe3yjbTaTaM HpPOBEAEHHOTO
HaOJII0/IEHUS, UCCIIEI0BAaHUS, OLIEHUBATh JOCTOBEPHOCTD MOIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000O0IIEHMI;
J IIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCA, a TAKKE BBLABUIATh IPEIIOJOKEHUS O €ro

pPa3BUTUU B HOBBIX YCIIOBUSX.
Pa6ora ¢ undopmanmueii:

J BBISIBJISITH HEJIOCTATOYHOCTh U HU30BITOYHOCTh HMH(POpPMAIUH, JaHHBIX, HEOOXOAUMBIX IS
pELIeHNUs 3aJa4H;

o BBIOMPATh, aHATTM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETHPOBATh MHPOPMALIHIO pa3IMYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

. BbIOMpaTh (OpMy NpeACTaBICHUS HHPOpPMALMM M WUIIOCTPUPOBATh pELIaeMble 3aJauu
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMY;

J OLICHUBAaTh HAAE&KHOCTh HMHGOPMALMM IO KPUTEPHUSAM, NPEUIOKEHHBIM YUUTEJIEM HWIIU

c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMmmyHukaTHBHbBIEe yHHBepcaibHble yueOHbIe 1eHCTBUSA:

J BOCIPUHUMATh U (POPMYIHPOBATH CYKIEHHS B COOTBETCTBUU C YCIOBUSIMU U LIEJIIMU OOIIEHUS,
SCHO, TOYHO, TPAMOTHO BBbIpaXKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M IHCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHMS
10 XOJly PEIICHHUs 3a]la4l, KOMMEHTUPOBATh MOJYUEHHBIN pe3ysbTar;

J B xoJe OOCYXIeHHs 3aJaBaThb BOINPOCHI IO CYIIECTBY OOCYXIAaeMOM TeMbl, MNpPOOJIEMBI,
pemaeMoil 3a7aud, BBICKA3bIBATh MJIEW, HALEJICHHBIE HA IMOMCK PEIIECHUS, COMOCTaBIATh CBOM CYXACHUS C
CYXKICHUSIMH APYTUX YYaCTHUKOB IUAIOra, OOHApy)KHUBAaTh pPa3jInyMe M CXOJCTBO MO3HUIIMNA, B KOPPEKTHOM
dopme hopMyaHpoOBaTh pa3HOIIACHs, CBOU BO3PAKECHUS;

. IPEJICTaBISITh PE3YyNbTaThl PELIEHUS 3aJaud, OKCIEPUMEHTA, HCCIEI0BaHUs, IIPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (hOpPMAT BBICTYIUIEHUS C YYETOM 3a]1ad NMPE3EHTAlUU U 0COOEHHOCTEN ayIuTOpUH;

J MOHMMATh W HCHOJb30BaTh IMPEUMYIIECTBA KOMAHIHOM W WHAMBHUAYaJIbHON paboOThl MpHU
peleHnH y4yeOHBIX MaTeMaTUYeCKHUX 3a/1a4;

. OPUHUMATD 1eJIb COBMECTHOM JEesATEeIbHOCTH, TNIAHUPOBATh OPraHU3AIMI0 COBMECTHONW PabOTHI,
pacrpenenaTb BUAbI padOT, JTOTOBAPUBATHCS, OOCYKIATh MPOIECC W PE3yNbTaT pabOThl, 0000IIaTh MHEHUS
HECKOJILKHX JTIOJICH;

J y4acTBOBaTh B TIpPYyMIOBBIX (opmax paboTbl (0OCyXkIeHHs, OOMEH MHEHHMSIMH, MO3TOBBIC
IITYPMBI U IPYyTHE), BHIIOJIHATH CBOIO YaCTh pabOThl U KOOPIAMHUPOBATH CBOU JACUCTBUS C APYTMMH WICHAMHU



KOMaH[Ibl, OIICHMBATh KAaueCTBO CBOETr0 BKJaJa B OOIIMH MPOIYKT IO KPUTEPUSAM, C(HOPMYITHPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICHCTBHS.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranuszaums:

J CaMOCTOSITENIbHO COCTaBJIATH IUIAH, aJTOPUTM pelleHus 3ajauu (WIM €ero 4acTb), BbIOMpATh
crocob pemieHus ¢ y4ETOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH H
KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ yU€TOM HOBOI HHQOpMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJLJIEKT:

L4 BJIaACTH crocodamu CaMOIIPOBCPKH, CAMOKOHTPOJIA IIpolecCa U pe3yjibTaTa PCIICHUA
MaTeMaTH4YeCKOM 3aJa4u,
L4 NpeaABUACTE TPYAHOCTH, KOTOPbIC MOI'YT BO3HHUKHYTH IIpW PpCHICHUNW 3aaa4yd, BHOCHTH

KOPPEKTHBBl B JEATEIbHOCTb HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAMIEHHBIX OIIMOOK, BBIABICHHBIX
TPYIHOCTEH;

. OLICHUBATb COOTBETCTBUE pe3yjibTaTa JESATEIbHOCTH IIOCTaBIEHHOW 1€ U YCIIOBHSM,
OOBSACHATh MPUYMHBI JOCTHIKEHUS WM HEJOCTMKEHMSI LM, HaXOAWTb OLIMOKY, JaBaTh OLIEHKY
IpUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHI1y 00yueHus B 9 kjacce 00y4aroImuics MoJyduT caelyromue NpeIMeTHbIC pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMU OCTPHIX YIJIOB, HAXOJUTH C MX MOMOIIBIO PA3IMIHbIEC AIIEMEHTHI
OPSMOYTOJIBHOTO TPEYrojbHHUKa («pelIeHue MPSIMOYTOJIbHBIX TPEYTroJIbHUKOBY). HaxoauTh (C MOMOIIBIO
KaJIbKYJISITOPA) [UTMHBI U YTIIBI [T HETAOIWYHBIX 3HAYCHUH.

[Tonp3oBaTbes (QopMysaMu IMPHUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM IS
HaXO0X/IEHNS COOTHOILIEHUI MEXy TPUTOHOMETPUUECKUMHU BETMUYNHAMHU.

Hcnonp30BaTe TEOpEeMbl CHHYCOB M KOCHHYCOB I HAaxOXICHMS Ppa3IMYHBIX DJIEMEHTOB
TPEYrojbHHUKa («pelIeHUe TPEYroJbHUKOBY), IPUMEHSTh UX MPU PELICHUH F€OMETPUUECKUX 3ajau.

Brnanets moHsATHSMH TpeoOpa3oBaHUs MOJOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB IMOJOOHBIX (uUryp.
[Tonb3oBatbest cBOMCTBaMHU MMO00MS MPOU3BOJIBHBIX (PUTYpP, YMEThb BBIYMCIATH JUIMHBI U HaXOAWUTh YIJIbl Y
noao0HbIX ¢uryp. IlpuMeHsATh cBoiicTBa MogoOMs B MPaKTHUECKUX 3aJadax. YMETb HPUBOJIUTH MPHUMEPHI
NOJI0OHBIX (PUTYP B OKPY’KAIOILIEM MUPE.

Ilonp30BaTbea TEOpEMaMK O MPOU3BENECHUU OTPE3KOB XOpJ, O MPOU3BEAECHUU OTPE3KOB CEKYILHUX, O
KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThcs BEKTOpaMH, MOHUMAaTh UX T€OMETPUUYECKUNA U (U3MUECKUIl CMBICT, MPUMEHATh MX B
pelIeHUHd TeOMeTpuYecKuX MU (usmueckux 3aaad. [IpuMeHsTH cKaJdsipHOE MPOU3BEACHHE BEKTOPOB JUIS
HaXO0X/IE€HUs JUIMH U YIJIOB.

[Tonb30BaTbcs METOIOM KOOpPJMHAT HA IMJIOCKOCTH, MPUMEHSTH €r0 B PEIIEHUU T'€OMETPUYECKUX U
IIPAKTUYECKHX 3aad.

Bnagets moHATHSAMU NPaBUILHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH, JJIMHBI TyTH OKPYKHOCTH U
paZaHHON Mephl yIia, YMETh BBIUMCIATH IUIOMAAL Kpyra U ero yacteil. [I[puMeHsATh MoJlyueHHbIE YMEHUS B
MPAKTUYECKUX 3a7auax.

HaxoauTe ocu (MM LIEHTPBI) CUMMETPUU (UTYp, TPUMEHSTH ABMXKEHHS IUIOCKOCTH B MPOCTEUIINX
cllydasx.

[IpuMeHITh NONTY4YEHHBIE 3HAHUS HA NPAKTHUKE — CTPOUTh MAaTEMaTHMYECKHE MOJEIM s 3ajad
peabHOM JKM3HM U TPOBOAMTH COOTBETCTBYIOIIME BBIUMCICHUS C [PUMEHEHHEM MoAo0us U
TPUTOHOMETPUUYECKUX (PYHKUUH (ITOJIB3YSICh, TJI€ HEOOXOIMMO, KaJbKYISATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

9 KJIACC
Ne HaumeHoBaHUs pa3/iejioB U TeM Ko KonTtposbHbie | DiieKTpoHHBIE (LG pPOBbIE)
1/ 1ac padoTsl o0pa3oBaTe/bHbIE PeCypChl

1. IToBTOpEHME Kypca reoMeTpuu 8 bubmumoreka [IOK
KJ1aa KJacc 4 https://m.edsoo.ru/7f41al2c

2. bu6mmoreka [IOK
BekTops! 9 https://m.edsoo.ru/7f41al2c

3. bu6mmoreka [IOK
MeTto KoopAHHAT 10 1 https://m.edsoo.ru/7f41al2c

4 CooTHOIIeHNE MEXKITY CTOPOHAMHU U bubmmorexa [IOK
i TpeyTObHIKa 14 1 https://m.edsoo.ru/7f41a12¢c

5. bubmuorexa [JOK
JlnHa OKpy»KHOCTH ¥ TIOmAIb Kpyra 12 1 https://m.edsoo.ru/7f41al2c

6. bubmuorexa [JOK
JABHKCHHS 8 1 https://m.edsoo.ru/7f41a12¢c

1. bubmuorexa [JOK
HauanbeHbie cBeieHUS O CTEPEOMETPUM 4 https://m.edsoo.ru/7f41al2c

8. [ToBTOpenue, o6o0IIEHNE, 7 1 BH6H_HOTeKa HOK
P am— https://m.edsoo.ru/7f41al2c
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1. IToBTOpenune kypca reomerpun 8 kiacca (4 yaca).

IInowaos uemvipexyeonvnuxos. Ilpusnaxu nooobus mpeyeonrvnuxos. Teopema [lugazopa.
Bnucannas u onucannas okpyscHocmu.

2. Bextopsl (9 yacos).

Ilonamue sekmopa. Pagencmeo sexkmopos. Omxknaosviganue éekmopa om oannou mouku. Cymma
08yx ekmopos. Ilpasuno napannenoepamma. CymMma HECKOIbKUX 8eKMOPOo8. Buluumanue eexmopos.
Ymnoorcenue eexkmopa na uucno. Ilpumenenue éekmopos k peutenuro 3a0ay. CpeOHss nunus mpaneyuu.

Heﬂb: HAaYYUTb y4allluXCs BBIIIOJIHATD HefICTBHH Haa BEKTOpaMM KaK HallpaBJICHHBIMHU OTPE3KaMHU,
YTO BAXKHO JJIsA MPUMCHCHUS BCKTOPOB B (bmmce; IMO3HAKOMUTH € UCITIOJIb30BAHUEM BCKTOPOB U METO1a
KOOpAUHAT IIpHU pCHICHUN I'COMETPHUUYCCKUX 3aa4.

Ha npumepax moka3piBaeTcs, KaKk BEKTOPBI MOTYT IPUMEHSTHCS K PEHICHUIO T€OMETPHUCCKUX
3amad. JlemoHcTpupyetcs 3pHeKTUBHOCTD IPUMEHEHHsT (GOPMYJI [UIsE KOOPMHAT CEPEINHBI OTPE3Ka,
paccTosiHUA MEXKAYy IBYMs TOYKAMHU, YPABHEHUN OKPYKHOCTH U IPSIMOU B KOHKPETHBIX T€OMETPUUECKUX
3aj1a4ax, TeM CaMbIM JaeTCs MPEICTaBICHNE 00 U3YYEHUH FCOMETPUIECKUX (QUTYP C TOMOIIBIO METOIOB
anreOpsl.

3. Metoa xoopaunart (10 gaco).

Pas3nooicenue sexkmopa no 08ym nexonnuneapuvim eekmopam. Koopounamsi eexmopa.
Ilpocmetiwue 3a0auu 6 koopounamax. Pewenue 3a0au memooom Koopounam. Ypasnenue oKpy#CHOCHU.
Ypasnenue npsamoii.

He.]'lb: HAaY4YUTh y4alllUXCA BBIIIOJIHATDH Ilel\/JICTBI/IH Haa BCKTOpaMU KaK HallpaBJICHHBIMU OTPEC3KaMU,
YTO BAXXKHO JIAA IPUMCHCHUS BEKTOPOB B (I)I/ISI/IKe; IO3HAKOMUTD C HUCII0JIb30BAHUCM BCKTOPOB U MCTOAA
KOOpAUWHAT IIPU pCHICHUH I'COMETPUUCCKUX 3aJiay.

Bexkrop onpeneinsercsa Kak HallpaBJICHHBIN OTPE30K U IEUCTBYS HaJ BEKTOPAMH BBOASATCS TaK, KaK
3TO NPHUHATO B (PU3HKE, T. €. KaK IeUCTBUS C HAPaBICHHBIMU OTpe3kaMu. OCHOBHOE BHUMaHHE JTOJIKHO
OBITH Y/I€JIEHO BBIPA0OTKE YMEHHH BHIMOIHATE ONEPAIlU HaJl BEKTOPaMH (CKJIaAbIBATh BEKTOPHI 10
IIpaBUJIaM TPEYTOJbHUKA U MapauIeIorpaMMa, CTPOUTh BEKTOP, PaBHBIN PA3HOCTH JIBYX JAHHBIX BEKTOPOB,
a TaKk)Ke BEKTOP, PaBHBIM MPOU3BEACHUIO JAHHOTO BEKTOpA Ha JAHHOE YHCJIO).

Ha MMpUMEpPax MOKa3bIBACTCs, KaAK BEKTOPLI MOT'YT IPUMCHATHECA K PCIICHHUIO TCOMCTPHICCKUX
3anad. Jlemonctpupyercs 3 HeKTHBHOCTS TPUMEHEHUs (POPMYIT ISl KOOPJIMHAT CepeANHBI OTPE3Ka,
paccTOsTHUSA MEXKAY IBYMsI TOUYKAMH, YPAaBHEHUIN OKPYKHOCTH M IPSIMONM B KOHKPETHBIX T€OMETPUUYECKHUX
3a/1a4ax, TeM CaMbIM JIaeTCs MPeJCTaBlIeHNEe 00 N3YUEHUU T€OMETPUUECKUX (PUTYP C TTOMOIIBIO METO/IOB
anreopsol.

4. CooTHOLIEHHE MEKAY CTOPOHAMM M YIJIaMH TpeyrojbHukKa (14 yacoB).

Cunyc, xocunyc u maneenc yana. Teopema o niowjaou mpeyeonbHuka. Teopemvl cunycos u
KocuHycos. Pewenue mpeyzononukos. Hamepumenvnole pabomsi. CkansapHoe npouzeedenue eKmopos.
Ckansipnoe npouszgedernue 6 koopounamax. Mzmepenue paccmosnus medxncoy obvekmamu bypsamuu.

He.]'Ib: Pa3BUTb YMCHHC YUYallIUXCA IIPUMCHATDH TpI/IFOHOMCTpI/I‘-ICCKI/Iﬁ arrmapar 1npu peCHun
TCOMETPHUICCKUX 3aaay.

CuHnyc u KocuHyc 1r060ro yria ot 0 ® 10180 ° BBOATCS C IOMOLIBIO €AMHIUHO!M
MOJIYOKPY>KHOCTH, JIOKa3bIBAIOTCSI TEOPEMBI CHHYCOB M KOCHHYCOB W BBIBOJMUTCS €IIe ofHa ¢popmyna
TUTONIA/IA TPEYToJIbHUKA (TTOJIOBMHA MPOU3BEICHISI IBYX CTOPOH HAa CHHYC yIiIa MeXAY HUMH). DTOT
amnmapaT MPUMEHSIETCS K PEIICHHIO TPEYTOJIbHUKOB.

CkansipHoe MpOU3BECHNE BEKTOPOB BBOJIUTCS KakK B (pu3uke (Mpou3BeieHUE JUIMH BEKTOPOB Ha
KOCHHYC yTJia MeXAy HUMH). PaccmaTprBaroTCsl CBOMCTBA CKAISIPHOTO MPOU3BEAEHUS U €r0 IPUMEHEHUS
IIPU PELICHNUN T€OMETPUUYECKUX 3a/1a4.

OCHOBHOE BHUMAaHUE CIIEyeT yIeINTh BbIPAOOTKE IPOYHBIX HABBIKOB B IPUMEHEHHUH
TPUTOHOMETPHUUYECKOTI'0 alapara Npy PelIeHUH T€OMETPUUECKHX 3a1ad.



5. JIMnHAa OKPYKHOCTH M IJI0IAAbL Kpyra (12 yacos).

IIpasunshoiii MmuozoyeonoHuk. OKpYys*HCHOCMb, ONUCAHHAS OKOJI0 NPABUTILHO20 MHO20V20NbHUKA U
BNUCAHHAA 8 NPABULLHBIU MHO20Y20NbHUK. POpMYIbL 015 bIYUCTEHUS NIOWAOU NPABUTLHOZO
MHO20Y20/IbHUKA, €20 CMOPOHbL U pAOUyca NUCAHHOL OKpydcHocmu. {nuna okpyscHocmu. Ilnowaos
Kpy2a u Kpy2o8020 cekmopa.

Henp: paclmpuTh 3HaHWE y4alIMXCsA O MHOTOYTOJIBHAKAX; PACCMOTPETh IIOHATHS JUTUHBI
OKPY>KHOCTH H TUIOIIAN Kpyra U (GOPMYJIIbI ISl MX BBIYMCICHHUS.

B Havaine Tembl gaercs onpeesIeHrue IPaBUIIbHOTO MHOTOYTOJIBHUKA U PACCMATPUBAIOTCS
TEOpPEMbI 00 OKPY>KHOCTSIX, OITMCAHHON OKOJIO MPaBUJILHOTO MHOTOYTOJIbHUKA U BITMCAHHOM B Hero. C
IIOMOUIBIO ONMCAHHOM OKPYKHOCTHU PEIIAOTCS 3aJa4X O IIOCTPOCHUH NIPaBUIIBHOTO IECTUYTOJIbHUKA U
IPABWJIBHOTO 2N-YTrOJIbHUKA, €CIIU J1aH IPABUIIBHBIA N-YTOJIbHUK.

@opMyIibl, BEIPAKAIOIINE CTOPOHY IPABUIIBHOTO MHOTOYTOJIbHUKA U PAJNYC BIIMCAHHOM B HETO
OKPYKHOCTH Yepe3 paauyc OMMCAHHON OKPY>KHOCTH, UCIIOJIBL3YIOTCS TIPH BBIBOIE (DOPMYIT JUTHHBI
OKPY’KHOCTH U IUIOLIAAN Kpyra. BeIBoA onupaeTcss Ha MHTYUTUBHOE MPECTABIECHUE O MpeJeie: Npu
HEOTPAHUYEHHOM YBEJIMYEHUHN YUCJIAa CTOPOH MPABUILHOTO MHOTOYTOJIbHUKA, BIIMCAHHOTO B OKPYKHOCTb,
€ro MepuMETpP CTPEMHUTCS K JJIMHE 3TON OKPYKHOCTH, a IJIOIIA/(b — K IJIOIIAU Kpyra, OrpaHU4€HHOT O
OKPY>KHOCTBIO.

6. JIBuskenus (8uacon).

THousmue osusicenus. Ceoticmea osudicenuti. Ilapannenvhwiii neperoc. Illosopom. Buowl osudicenuii
npu npoekmupoganuu 6 bypamuu.

esb: N103HAKOMUTH YYaIIMXCs C MOHATUEM JBUKEHUS U €r0 CBOMCTBAMH, C OCHOBHBIMU BUJaMU
JIBMOKEHHUH, CO B3AMMOOTHOIIIEHUSIMH HAI0KECHUN 1 IBHKCHHH.

JIBH>KEHHE MIIOCKOCTH BBOJUTCS KaK OTOOpakeHUE IJIOCKOCTH Ha ce0s1, COXpaHsolIee
paccTosiHie Mex1y Toukamu. [Ipu paccMoTpeHuu BUA0B ABUKEHUI OCHOBHOE BHUMaHHE YEsSETCs
MOCTPOCHUIO 00pa30B TOYEK, MPSIMBIX, OTPE3KOB, TPEYrOJIBHUKOB IIPU OCEBOI U LIEHTpabHON
CUMMETPUSX, MapajljIeIbHOM epeHoce, noBopote. Ha appexTHbIX mprumMepax noka3bIBaeTcsi IpUMEHEHHE
JBUKEHUM ITPU PELIEHUH T€OMETPUUYECKUX 3a/1a4.

IloHsTHE HAIOKEHUS OTHOCHTCS B JaHHOM KYPCC K YHMCJTY OCHOBHBIX MMOHSATHH. I[OKa?;BIBaeTCﬂ,
YTO INOHATHA HAJTOXKCHUA U IBUKCHUSA ABJIAIOTCA SKBUBAJICHTHBIMU ! m000€ HAJIOXKEHHE SIBIISICTCS
JABMXKXCHHUEM ITIJIOCKOCTH U 06paTHO. I/I3yT~I€HI/Ie J0Ka3aTCJIbCTBA HE ABJIAIOTCS 065[3&TCJ'IBHBIM, OJJHaKO
CJICAYCT paCCMATpUBATDh CBA3b MOHATHN HAJIOXKEHUS U JBHXCHUA.

7. Haua/ibHbIe CBe/IeHHsI 0 cTepeoMeTpuu (4 yaca)
8. IToBTOpenue (7 yacos).

Heab: noBTOpeHue, 06001I€HNE U cCUCTEMaTU3alus 3HAHUH, YMEHUI U HaBBIKOB 3a KypC
reoMeTpuH 9 Kiacca, pelieHue 3a1ay 1o BceM TeMaM, IPUMEHEHUE U3YUEeHHBIX CBOMCTB B KOMILIEKCE PU
pelIeHny 3a1ad.



IHOYPOYHOE IINTAHUPOBAHHUE
9 KVIACC

n/n

HauMenoBanue TeMbl

Ko.-
gac

Jara

IIpumeyanue

IToBTOpenune kypca reomerpun 8 kiacca (4 yaca).

Inowaos yemvipexy2onoHuKos

Tlpuznaku nooobus mpey2oabHUKo8.

Teopema Ilugacopa.

El RN

Bnucaunas u onucannan OKPYIHCHOCNIU.

BekTopsbl.

[TonsaTne BexkTopa. PaBeHCTBO BEKTOPOB

OTKJ’IaI[BIBaHI/Ie BCKTOpa OT ﬂaHHOﬁ TOYKH

CymMa BYX BEKTOPOB

3aKOHBI CIIOKEHHS IBYX BEKTOpOB. [IpaBuiio mapamienorpamma.

CYMMa HECKOJIBKHUX BCKTOPOB.

Brrunranue BEKTOpOB.

HpOI/I3BCI[eHI/Ie BCKTOpa HAa 4YHUCJIO

HpI/IMeHeHI/IC BCKTOPOB K pCHICHUIO 3a1a4.

Cp CAHAA JIMHUA TpalCuun

A R IR R ES

MeToa KOOpAUHAT

[EEN
o

14

Paznoxxenue BCKTOpa 110 IBYM HCKOJUIMHCAPHBIM BEKTOPAM.

-

15

KOOp,[[I/IHaTLI BCKTOpa

-

16

CBs3b MCXKAY KOOpAWHATAMH BCKTOpa H KOOpAHWHATAMH C€ro
HaydaJla 1 KOHIIa

-

17

IIpocreiimne 3a1a4n B KOOPAUHATAX.

18

YpaBHEHHE JIMHUU HA TIJIOCKOCTH.

19

YpaBHEHNE OKPYKHOCTH.

20

YpaBHeHuUE NpAMOUT

21

Pemenue 3agau

22

Pemenue 3agau

23

Konmponvnaa paboma Ne 1 no meme «Bexmopvi.Memoo

K()()])()llll(l”l »

Rl R R R R R~

CooTHOIIEHHUA MeXKAy CTOPOHAMM U YIJIaMH
TPEyroJbHHUKA

14

24

CuHYC, KOCHHYC, TAHT€HC

25

OCHOBHOE  TPUTOHOMETPUYECKOE  TOXAECTBO.  DopMyIibl
IIPUBE/ICHUS.

|

26

q)OpMy.]'II)I AJI BBIYMCIICHUA KOOPAUHAT TOYKH.

27

TeopeMa O IUIomaan TpEyroJbHUKa.

28

TeopeMa CHUHYCOB.

29

TeopeMa KOCHUHYCOB.

30

Teopema KOCMHYCOB.

31

Pemienue TpeyroabHUKOB.

e i




32

W3mepurenbHbie paboThI

33

Yrois Mexay BEKTOpaMHu

34

CkansipHOE MTPOU3BEJICHUE BEKTOPOB

35

CKaJ'IprHOG IIPOU3BCACHUC B KOOPAHUHATAX

36

CaolicTBa CKaJIIpHOT'O IPOU3BCACHUA BEKTOPOB

37

Koumponvnaa paboma Ne 2 no meme «CoomnouieHus mexicoy
CHLOPOHAMU U Y2NAMU MPEY20TbHUKA)

e

I[.mma OKPYKHOCTH M IJIOIaAb Kpyra.

12

38

[IpaBUIIBHBIN MHOTOYTOJIBHUK.

39

OKPY)KHOCTI), OIMMCaHHAasA OKOJIO IIPAaBUJIbHOI'O MHOI'OYI'OJIbHUKA

40

OKPY)KHOCTI), BIIMCaHHas B HpaBI/IJ'IBHHﬁ MHOT'OYTI'OJIbHHK.

41

(DOpMy.]IBI JJIL BBIYUCIICHUA IIomaau IMPpaBHUJILHOTO
MHOI'0YroJIbHHUKa, €ro CTOPOHELI, U panyCa OKPYKXKHOCTH

i

42

HOCTpOeHI/Ie IMpaBHUJIbHBIX MHOTOYI'OJIbHUKOB.

43

Pemenue 3amau

44

I[J'II/IHa OKPYKHOCTH.

45

ILnomane kpyra.

46

ILomane KpyroBoro cexkropa.

47

Pemenue 3amau

48

Pemenue 3amau

49

Konmponvnaa paooma Ne 3 no meme «/[auna okpyyucnocmu u
na0WadL Kpya.»

e

JIBuKeHust

50

OTtoOpaskeHue TIOCKOCTH Ha ceOsl.

51

[TonsaTue gBMKEHUS

52

Hanoxxenus B ABHKEHUU

53

Pemenue 3amau

54

[TapamiensHbII IEPEHOC.

55

[ToBopoTt

56

Pemenue 3amau

57

Konmponvnaa paboma Ne 4 no meme «/leusrxcenusn

HekoTopsle cBeleHHs U3 CTepeOMeTPHHU

58

[Ipenmer crepeomerpun .MHOrorpaHHUK

59

[Tpusma . [Tapamnenorpamm O0bem Tena

60

CaoiicTBa IpsIMOYTOJIbHOTO Napautenenunena I lupamuna

61

Humunap . Konye Coepa u map

IHoBTOpPEHME

62

TpeyroabHuUK

63

OKpYKHOCTh

64

YeTsIpexyroJbHUKN

65

IInomagu MuOT OYT'OJIbHUKOB

66

Hmozosan konmponvnas paboma Ne 5

67

BekTopsl, MeTo1 KOOpAUHAT

L R I R I R I i R

68

Penrenue 3anau
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. [Iporpammel 00111€00pa30BaTEIBHBIX YUPEKIACHUM 110 TEOMETPUHU 7—9 KIIacCHhl,
K yueOHOMY KoMIuTeKkcy 1ist 7-9 knaccoB (aBTopsl JI.C. Atanacss, B.®. byty30B,
C.B. Kagomues u ap., coctaButens T.A. bBypmuctpoa — M: «lIpocBenienue,
2009. —c. 19-21).

2. ®enepalibHbI KOMIIOHEHT TOCYIapPCTBEHHBIX 00PAa30BaTEIbHBIX CTAaHAAPTOB
OCHOBHOTO 00111er0 0OpazoBanus (rmpukaz Munoopuayku ot 05.03.2004r. No
1089).

3. 'eometpusi: yueOnuk nnst 7—9 ki. / [JI. C. Aranacss, B. @. byrysos, C. B.
Kanomues u ap.]. — M.: [Ipocsemenue, 2009 r.

4. OueHka Ka4yecTBa MOJATOTOBKY BBIMYCKHUKOB OCHOBHOM IIKOJIBI 1O
marematuke/ I'.B.Jlopodees u ap.— M.: IIpoda, 2000.

5. N3ydenue reometpun B 7, 8, 9 knaccax: METOJ, pEKOMEHIAlUN: KH. IS
yuurens / [JI.C. AranacsH, B.®. byry3os, F0.A. I'na3kos u 1p.]. - M.:
[Tpocsemenne, 2003 — 2008.

6. 3ydyenue reometpun B 7-9 Kitaccax: METOIMYECKHNE PEKOMEHAAIMU: KH. IS
yuurensi/ JI. C. Aranacsix, B.®. byty3os, I0.A. I'na3kos u np.]- M.:
[Ipocsemenune, 2007

7. AptionsiH E. b., Bososuu M. b., I'na3zkos 1O. A., Jlesurac I'. T
Maremarnueckue qUKTaHThI 17151 5-9 kimaccoB. — M.: [IpocBenienne, 1991.

8. Aranacsu JI. C., byry3oB B. ®@., Kagomues C. b., [To3usax 3. I'., FOguna U. N.
['eometpus 7-9. — M.: [Ipocsemenue, 2006.

9. bynanosa JI. M., Iynauneis FO. I1. [IpoBepounsie 3agaHns MO MAaTEMATHKE
s yyamuxes 5-8 u 10 kimaccoB. — M.: I[Ipocsemenue, 1998.

10. Nuenckas M. A. CaMocTosiTeNTbHbIE U KOHTPOJIbHBIE paOOThI K yueOHUKY JI.
C. Aranacsina 7-9 knaccel. — Bonrorpan: Yuutens, 2006.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. ITporpammebl 0011I€00pa30BATEIBHBIX YUPEKIACHHUM 110 TEOMETPUU 7—9 KIIACCHI,
K yaueOHOMY KoMIUIeKcy st 7-9 kimaccoB (aBTopsl JI.C. AtanacsH, B.®. byty3os,
C.B. Kanomues u ap., coctaButens T.A. BypmuctpoBa — M: «IIpocBemienue,
2009. —c. 19-21).

2. ®enepabHBIA KOMIIOHEHT TOCYIAPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHIAPTOB
OCHOBHOTO 00111eT0 00pazoBanus (mpuka3 Munoopuayku ot 05.03.2004r. Ne
1089).

3. 'eometpusi: yueOnuk nust 7—9 ki. / [JI. C. Aranacss, B. @. byrysos, C. B.
Kanomues u ap.]. — M.: [Ipocsemenue, 2009 r.

4. OneHka KauecTBa MOATOTOBKH BBITYCKHUKOB OCHOBHOM IIKOJIBI TIO
marematuke/ I'.B.Jlopodeer u ap.— M.: IIpoda, 2000.

5. U3yuyenue reometpuu B 7, 8, 9 Kitaccax: METOJl, PEKOMEHAALMH: KH. JJIs



yuaurens / [JI.C. AranacsH, B.®. byry3os, I0.A. I'na3kos u 1p.]. - M.:
[Tpocsemenune, 2003 — 2008.

6. N3yuenue reomerpuu B 7-9 kilaccax: METOJMYECKUE PEKOMEHAIUU: KH. JUIs
yuurensi/ JI. C. AranacsH, B.®. byry3os, I0.A. I'na3kos u ap.]- M.:
IIpocenienue, 2007

7. AptionsiH E. B., BosioBuu M. b., I'naszkos 1O. A., JIesurac I'. T'.
Maremarndeckue qUKTaHThI 17151 5-9 kimaccoB. — M.: IIpocBenienue, 1991.

8. Aranacsu JI. C., byty3oB B. ®@., Kagomues C. b., [To3nsik 3. I'., FOauna U. N.
['eometpus 7-9. — M.: [Ipocsemenue, 2006.

9. bynanosa JI. M., lyaauneiH FO. I1. [IpoBepouHsie 3agaHus IO MAaTEMAaTHKE
s yqamumxes 5-8 u 10 kimaccos. — M.: [Ipocsemenue, 1998.

10. Nuenckas M. A. CaMocTosiTeNIbHBIE U KOHTPOJIbHBIE pabOThI K yueOHUKY JI.
C. AtanacsHa 7-9 kiaccel. — Boarorpan: Yuurens, 2006.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HNHTEPHET

bu6mmoreka IJOK

https://m.edsoo.ru/8al47f16
https://uchitelya.com/geometriya/87102-prezentaciya-primenenie-dvizheniy-v-
reshenii-zadach-9-klass.htmi






