MyHuuMnajabHOe ABTOHOMHOE 00111e00pa3oBaTe/ibHOE yUpe:KIeHue

cpeaHsis 001eo0pa3oBaTeibHas MKoJa Ne26

«COI''TACOBAHO»

3amecTuTens Aupekropa no YP «YTBEP/KIEHO»
/ bnunosa O.B./ Jupekrop MAOY COLI Ne26

«29» aBrycra 2018 1. / Terre L.H./

[Tpuka3 Ne 171-1 ot «29» aBrycra 2018 1.

PABOYAS ITPOITPAMMA

nmo npeamery «I'eomeTpus»

CocraButenn: AdanacbeBa A.O.,

Y4YUTCIb MAaTCMaTUKU,

2018 r.

r. Bomuauck



MNOSICHUTEJIBHAS 3AITUCKA

Paboune mporpaMMbl OCHOBHOTO 00ILIEro 00pa3oBaHMs 10 T€OMETPUHU COCTAaBIICHBI HA OCHOBE
@OyHIaMEHTaIBHOTO siApa CoJepX)aHusg o0mero oOpa3oBaHus U TpeOoBaHMI K pe3ynbTaTam
OCBOGHHMSI OCHOBHOH 00I111€00pa30BaTeNIbHON TMPOrpaMMbl  OCHOBHOTO 0O0IIEro o0pa3oBaHMA,
npexactaBieHHbIX B DexepadbHOM TroCyJapcTBEHHOM 00pa3oBaTENbHOM CTaHAApTE OOIIero
oOpa3zoBaHus. B HUX TakKe yYUTHIBAIOTCS OCHOBHBIE UICU M MOJOXKEeHUS [IporpaMMel pa3BUTHS U
(bopMHpOBaHUS YHUBEPCATBHBIX y4EOHBIX JIEHCTBUIA I OCHOBHOTO 0011er0 00pa3oBaHusl.

OBnasieHre y4alMMHCS CHCTEMOM TeOMETPHYECKMX 3HAHUM W yMEHUH HE00XOIUMO B
MOBCETHEBHOM KH3HH, JUI H3YyYEHUS] CMEKHBIX AUCIMIUIMH U IPOJODKEHUS 00pa30BaHMSL.

[IpakTuyeckas 3HAYMMOCTb IIKOJBHOTO Kypca TE€OMETpHH OOyCJOBJIEHAa TEeM, 4YTO €ro
00BEKTOM SIBJISIOTCS MMPOCTPAHCTBEHHBIE (DOPMBI U KOJTMUYECTBEHHBIE OTHOIICHHS IEHCTBUTEIBHOTO
mupa. ['eomerpuueckas MOATOTOBKa HEOOXoAWMa ISl MOHMMAHUS TNPHHIMIIOB YCTPOWCTBA M
UCIIOJIb30BAHUSI COBPEMEHHOI TEXHHMKH, BOCIIPHATHS HAYYHBIX M TEXHHYECKUX MOHSATHH U HJICH.
MaremaTHKa SIBISICTCS SI3BIKOM HAayKH M TeXHUKU. C e€ MOMOINBI0 MOACTUPYIOTCS M HU3Yy4aroTCs
SIBIICHHSI U TIPOIIECCHI, IIPOUCXOISIINE B TPUPO/IE.

['eomeTpust siBIsieTCS OJHUM M3 OMOPHBIX IPEIMETOB OCHOBHOI IIKOJIBI: OHA 00ECIeYrBaeT
U3ydeHue JApYrux JHCHUIUIMH. B  mepBylo ouepeabp 53TO OTHOCHTCS K  IpeaMeram
€CTeCTBEHHOHAYYHOTO IMKJAa, B YacTHOCTH K (usmke. Pa3BuTHE IOTHYECKOTO MBIIIICHUS
YUAIIUXCSl IPU 00YYEHUH TE€OMETPHH CIIOCOOCTBYET YCBOCHHIO MPEAMETOB TYMAHUTAPHOTO IHKIIA.
[lpakTHueckue yMeHHS W HaBBIKM T€OMETPHUYECKOTO XapakTepa HEOOXOAUMBI sl TPYIOBOM
JesTeNbHOCTH U MPO(hecCHOHAIBHONM MOATOTOBKH MIKOJIBHUKOB.

PazButne y ywammxcs TNPaBWIBHBIX TIPEACTABICHUH O CYOIHOCTH H TPOUCXOKICHHU
TE€OMETPHUECKUX a0CTPaKIMi, COOTHOIIEHWH PEATbHOTO M HJCaJbHOTO, XapaKTepe OTpaKEeHUs
MaTeMaTHYeCKOM HayKoOW SIBJEHHUH M MPOLIECCOB PEaJbHOI0 MHpa, MECTE N'€OMETPUU B CHCTEME
HayK U pOJIM MaTeMaTU4YeCKOro MOJICIMPOBAaHUS B HAYYHOM MO3HAHUU U B MPAKTHUKE CIIOCOOCTBYET
(GOpPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YYalIUXCS, a Takke (QOPMHUPOBAHUIO KauecTB
MBIIUIEHHS], HEOOXOAUMBIX JUTSI a[aNTallii B COBPEMEHHOM WH(POPMAIIMOHHOM O0IIECTBE.

Tpebyst oT yuammxcsi YMCTBEHHBIX M BOJIEBBIX YCHUJIMH, KOHIEHTpPAllMM BHHUMAaHUS,
aKTUBHOCTH Pa3BUTOTO BOOOpa)Ke€HMs, T'€OMETpHsl pa3BUBACT HPABCTBEHHBIE YEPThl JMYHOCTH
(HaCTOWYMBOCTD,  IIETCYCTPEMIIEHHOCTh,  TBOPYECKYI0  aKTUBHOCTh,  CaMOCTOSITEIEHOCTB,
OTBETCTBEHHOCTh, TPYAOJIOOWE, JUCHHUIUIMHY W KPUTHYHOCTh MBIIUICHUS) ¥ yMEHHE
apryMEHTHPOBAaHO OTCTaMBaTh CBOM B3IJISAbI M YOEXKIEHHUS, a TaKkkKe CHOCOOHOCTh NMPUHHUMATh
CaMOCTOSITENIbHbIE PEIICHUSI.

['eomeTpusi CyIIECTBEHHO pacIIMpsiET KPYro3op YYaIMXcs, 3Ha- KOMS UX C WHAYKIUEH H

NeAyKiuen, o0oOmeHneM W KOHKpeTH3allMed, aHalu30M M CHHTE30M, Kiaccupukamuen u



CUCTEMaTHh3aIell, aOCTparupoBaHUEM, aHaJIOTHEld. AKTHBHOE HCIIOJIB30BaHME 3a7a4 Ha BCEX
dTamax y4eOHOro mpolecca pa3BUBaeT TBOPUYECKUE CIIOCOOHOCTH IMIKOJTHHHUKOB.

[Ipu oOyuenun reomeTpuu (OPMHUPYIOTCS YMEHHS M HaBBIKM YMCTBEHHOTO TpyJda —
IJIJAHUPOBAHUE CBOCH PabOThI, MOMCK PAIIMOHAIBHBIX ITyTEH €€ BBINOJHEHHS, KPUTUYECKAs OIlEHKA
pe3yibTaToB. B mporecce o0ydeHUs T€OMETPUHU IIKOJBHUKU JOJKHBI HAYYUTHCS HM3JIaraTh CBOH
MBICJIN SICHO U chepnblBanme, JIJAKOHUYHO U éMKO, HpHO6peCTI/I HaBBIKH ‘-IéTKOI‘O, aKKypaTHOI‘O nu
FpaMOTHOFO BBIITOJIHCHUS MAaTEMATUYCCKUX 3annce171.

Baxneiimeld 3amayeil IMIKOJBHOTO Kypca TE€OMETPHUM SIBJIICTCS Pa3BUTHE JIOTHYECKOTO
MbIIUIeHUsT ydamuxcsi. CaMu  OOBEKTBHI T'€OMETPHYECKHX YMO3AaKIIOUEHWW U TPUHATHIE B
reOMETPHH IPaBUIa UX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT ()OPMUPOBAHHUIO YMEHUI 000CHOBBIBATH
1 JO0Ka3bIBaThb Cy)KI[eHI/ISI, HpI/IBOI[I/ITB I-IéTKI/Ie OHpel[e.HeHI/ISI, paSBI/IBaIOT JIOI‘I/I‘-ICCKYIO I/IHTyI/II_II/IIO,
KpaTKO U HArJIsAHO BCKPHIBAIOT MEXAHU3M JIOTHUECKUX MOCTPOCHUN M ydaT UX NMPUMEHEHHI0. Tem
caMbIM TE€OMETpHsl 3aHUMaeT Beayllee MecTo B (OPMUPOBAHMHM HAy4YHO-TEOPETHUYECKOTO
MBIIUICHUS] [IKOJBHUKOB. PacKpbiBas BHYTPEHHIOID TapMOHHUIO MaTeMaTUKH, (QOpPMHPYs
IIOHUMAHUEC KpaCOTI)I U HU3MbIIECTBA MATEMATHUYCCKUX paccymneHHﬁ, CHOCO6CTBy7I BOCHpI/ISITI/IIO
reOMEeTPUUYECKUX (POPM, YCBOCHUIO MOHATUS CUMMETPUU, T€OMETPHsI BHOCUT 3HAYUTENbHBIN BKIIA]
B JCTETHYECKOE BocmHTaHue ydamuxcs. E€ u3ydeHue pa3BuBaeT BOOOpaKEHHE UIKOJIBHUKOB,

CYIICCTBECHHO 060ramaeT M pa3BUBACT UX NPOCTPAHCTBCHHLIC ITPCACTABJICHUAA.

OBIIASA XAPAKTEPUCTUKA KYPCA

B kypce yciIlOBHO MOXHO BBIAEIUTH CIEAYIOLIHUE COAepxKaTeiabHble JUHUM: «Harmsanas
reometrpusi», «l'eomerpuueckne  purypsr», «3mMepeHUe  TeOMETPUYECKHUX  BEIMYUHY,
«Koopaunater», «Bexktopbl», «Jloruka u MHOKECTBa», «I €OMETpHsI B UICTOPUYECKOM PA3BUTUI.

Martepuan, otHocsmuiics K nuHUM «Harnsanas reomeTpus» (dEMEHTHI HarJIsaHON
CTEepEOMETPHUH) CIIOCOOCTBYET Pa3BUTHIO MPOCTPAHCTBEHHBIX MPEACTABICHUN YJalIUXCs B paMKax
W3yYCHUS TNTAHUMETPUH.

Copnepxanune paszznenoB «l'eomerpuueckue ¢urypb» u «3mMepeHne TreoMeTpu4ecKuX
BEJIMYMH» HAIEJIeHO Ha TONyYeHHE KOHKPETHBIX 3HAHHM O TEeOMETpUYECKOr (urype Kax
BOKHEWIIEH MaTEMaTUYECKOM MOJIEIM JIsl OMHUCAHMS OKpyxaromero mupa. CucremaTudyeckoe
M3y4eHNEe CBOMCTB T€OMETPUUYECKUX (PUTYpP MO3BOJIMT PA3BUTh JIOTMUECKOE MBINIJIEHWE U MOKa3aTh
NPUMEHEHUE HTUX CBOWCTB MPH PEHICHUM 3a7a4 BBIYUCIUTEIBHOTO W KOHCTPYKTHBHO- TO
XapakTepa, a TAKKE MPAKTUYECKUX.

Marepuan, oTHOCSIIMICS K coaep:karenbHbIM JHHUAM «KoopauHatel» u «BekTopel», B
3HAYUTEIILHON CTETIeHU HECET B ceOe MEXKITPEAMETHBIC 3HAHUS, KOTOPhIE HAXOAT MIPUMEHEHNE KaK

B PA3JIMYHBIX MATCMATHYCCKUX NUCHUIIIIMHAX, TaK 1 B CMCKHBIX IMTPEAMCTAX.



Oco0eHHOCTBIO JIMHUM «JIOorMKa ¥ MHOXECTBa» SIBJIETCS TO, YTO MPEICTABICHHBIN 37€Ch
MaTepuaia MPEUMYIIECTBEHHO M3y4aeTcsl MpPU PAcCMOTPEHHMM pa3jIU4YHBIX BOIIPOCOB Kypca.
CoOTBeTCTBYIOIINI MaTepHrall HalleJIeH Ha MAaTEeMaTHUECKOe Pa3BUTHE ydalIuxcs, GopMupoBaHue y
HUX YMEHUS TOYHO, C)KAaTO U SICHO M3JIaraTh MbICJIM B YCTHOH M MUCBMEHHON peyH.

Jlunusa «l'eoMeTpuss B HCTOPUYECKOM DA3BUTUM» IpelHA3HauyeHa i (opMUpOBaHUS
IIPEJICTAaBICHU O TIEeOMETPUM KaK YacTU 4YEJIOBEYECKOW KyJbTYphl, s OOILIEro pa3BUTHUSA

IIKOJILHUKOB, JIJIS1 CO3JaHUs KyJIbTYPHO-HCTOPUIECKOM Cpebl 00yUeHHUS.

MECTO ITIPEJJIMETA B YYEBHOM IIVTAHE
BasucHslii yueOHbIH (00pa3oBaTeIbHBIN) MJIaH HA U3yYEHHE TEOMETPUN B OCHOBHOMW IIIKOJIE
OTBOJUT 2 y4eOHBIX Yaca B HENENI0 B TEUCHHE KAXKJIOro roja odydeHus, 68 ypokoB 3a y4eOHBII

roJ, Bcero 204 ypoka 3a Kypc.

IInanupyemMble pe3yJbTaThl 00yUeHHs NpeAMeTa «reoMeTpPHsD)

JInyHOCTHBIE:

1. ®opmupoBaHUE OTBETCTBEHHOTO OTHOILIEHMS K YYEHHIO, FOTOBHOCTH M CIIOCOOHOCTH
o0yJaroImuxcs K CaMOpPa3BUTUIO UM €aMOOOPAa30BaHMIO Ha OCHOBE MOTHMBALMM K OOYYCHHMIO U
MO3HAHUWIO, BBHIOOPY JaibHEHIero odpa3oBaHusi Ha 0a3e OPHEHTHUPOBKM B MUpe mpodeccuii u
poheCCHOHATBHBIX MIPEOYTEHUH, OCO3HAHHOMY [IOCTPOEHHUIO WHAUBUAYAJIbHON
00pa3oBaTeNbHON TPACKTOPHH C YIETOM YCTOMUMBBIX MO3HABATEIbHBIX HHTEPECOB;

2. ®opMHpoOBaHHUE LEIOCTHOIO MUPOBO33PEHMS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOILIECTBEHHOM MPaKTUKU;

3. ®opmMupoBaHUE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOILLIEHUH U COTPYIHUYECTBE CO
CBEpCTHMKAMM, CTApIIUMH U MIIAJIIMMHU B 00pa3oBaTeibHOM, OOLIECTBEHHO MOJE3HOH, yueOHO-
HCCIJIEI0BATENBCKOM, TBOPUECKON U IPYTUX BUJIAX AEATEIBHOCTH,

4. YMeHue sICHO, TOYHO, TPAaMOTHO M3J1araTh CBOM MBICIM B YCTHOW M HMHUCHbMEHHOW peuu,
MIOHUMAaTh CMBICI NOCTaBJIEHHOW 3aJaud, BBICTPAaWBaTh APryMEHTAIMIO, NPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEDHI;

5. KpuTHYHOCTH MBIIUIEHHS, YMEHHE paclo3HaBaTh JIOTUYECKHM HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (haKTa;

6. KpeaTuBHOCTh MBILIUIEHUS, HHHUIIMATUBY, HAaXOIYMBOCTb, AKTUBHOCTb MpPHU pPEIICHUU
reOMETPUUYECKUX 33/1a4;

7. YMeHue KOHTPOJIMPOBATh MPOLECC U Pe3yNbTaT yueOHOH MaTeMaTu4ecKoi e TeIbHOCTH;

8. CnocoOHOCTh K 3MOIMOHAJIBLHOMY BOCIPHUATHIO MaTeMaTHYeCKUX OOBEKTOB, 3ajad,

pELIECHHH, paCCyKICHUI;



MeTranpeamMeTHsble:

1. YMmeHHe caMOCTOSATENIHHO IJIAHWPOBATH AlbTEPHATUBHBIE IYTH JOCTHIKCHHS IETeH,
OCO3HAaHHO BBIOMpaTh Haubosiee d((HEKTHBHBIC CIIOCOOBI PENICHUS YYEOHBIX M IMO3HABATEIHHBIX
3ajay;

2. YMEHHE OCYIIECTBJIATh KOHTPOJIb MO PE3yJbTaTy W IO CIIOCOOY IEHCTBUS HAa YpPOBHE

IMPOU3BOJIBHOI'O

BHHMaHUS U BHOCHTb HEOOXOIUMbIC KOPPEKTHBHI;

3. YMeHHe aJieKBaTHO OICHUBAThH MPABUJIBHOCTh MM OIIMOOYHOCTH BBHIMOJHEHHS y4eOHOMN
3aaun, e€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIC BOZMOKHOCTH €€ PEIICHUS;

4. Oco3HaHHOE BIAJICHUE JIOTUYECKUMH JCUCTBUSIMH OIPEACTICHUS MOHATUN, O00OOIICHHUS,
YCTAHOBJICHHS aHAJOTHH, KJIACCU(PUKALMU HA OCHOBE CAMOCTOSITEILHOI'O BBIOOpPAa OCHOBaHUI U
KPUTEPHUEB, YCTAHOBJICHUS POJOBUIOBBIX CBS3CH;

5. YMeHue ycTaHaBIMBATh NPUYUHHO-CIICJICTBEHHBIC CBS3H, CTPOHUTH JIOTHYECKOE
paccyXJIeHne, yMO3aKItoueHUe (MHIYKTHBHOE, ISTyKTUBHOE U 110 aHAJIOTHH) U BBIBO/IBI,

6. YMeHue co3aaBarh, IPUMEHATh U MPEOOPa30BbIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA,
MOJIEJIA ¥ CXEMBI JUIsI PeIICHHsI YUeOHBIX M MO3HABATEIIbHBIX 3371a4;

7. YMeHUE OpraHuW30BBIBaTH Y4EOHOE COTPYIHHUYECTBO M COBMECTHYIO JICATEIBHOCTH C
VUHATEIEM W CBEPCTHUKAMU: OIPEACIATh eI, pacrpeneisaTh (QYHKIUA W POIH yYaCTHHKOB,
obmrue crocoOsl paboThl; yMEHHE PadoTaTh B TPYNIE: HAXOAUTH OOINEe peIIeHUuEe M pa3peliaTh
KOH(MIMKTHI Ha OCHOBE COTJIACOBaHMS TMO3ULMNA M yd€Ta HMHTEPECOB; CHylIaTh MapTHEPA;
(dbopMynupoBaTh, apryMEeHTHPOBATh U OTCTAUBATh CBOE MHEHUE;

8. dopmupoBaHuWEe W pPa3BUTHE Y4YeOHOW M OOIIEMIOIB30BATEILCKON KOMIICTCHTHOCTH B
obmactu HCIIOJIb30BaHUS UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHUI (UKT-
KOMITETEHTHOCTH );

9. ®opMupoBaHHE ITEPBOHAYATHHBIX MIPEJCTABICHUN 00 HIESIX U 0 METOJIaX MAaTEMAaTHKH KaK

00 YHUBCPCAJIbHOM SA3BIKC HAYKH U TEXHHUKH, O CPEACTBE MOJACINPOBAHNA SIBIICHHUH U mponeccoB;

10. YMeHue BUIETh MATEMAaTHUECKYIO 3a/1auy B KOHTEKCTE NMPOOJIEMHOM CUTYaAIlMH B APYTUX
JTUCHUIUIMHAX, B OKPYXKAIOIIeH KU3HU;

11. YMeHHne HaX0IUTh B Pa3IMUHbIX HCTOUYHUKAX MHPOPMAIUIO, HEOOXOAUMYIO JUIsSl pEIICHHUS
MaTeMaTHYeCKUX MpoOJeM, W TPEACTaBIATh €€ B TMOHATHOW (opMme; MPUHUMATh DELIEHUE B
YCJIOBUSAX HEMOJIHON M N30BITOYHON, TOUHOW U BEpPOATHOCTHON MH(POPMALINY;

12. YMeHue nMoHUMATh U UCMOJIb30BATh MaTeMaTHUECKUE CPEICTBA HAIISAAHOCTH (PUCYHKH,

YepTeKH, CXEMbI U JIp.) AJI WUTIOCTPAIMK, HHTEPIIPETAllUU, apTyMEHTaIUH;



13. YMeH#ue BbIIBUTATh TUIIOTE3HI TP PEIICHUH YUEOHBIX 337a4 U MOHUMATh HE0OXOAUMOCTh
UX MIPOBEPKH;

14. YMmeHue NpUMEHSATh WHAYKTHUBHBIE W JIEAYKTHBHBIE CHOCOOBI pPACCyXIEHUH, BUAETH
pas3UYHbIe CTPATEIUU PELICHUs 3a/ay;

15. IloHuMaHuEe CYIIHOCTH AJTOPUTMUYECKUX MPEINUCAaHUA U YMEHHUE JIeMCTBOBAaTh B
COOTBETCTBHH C IIPEITI0KEHHBIM aITOPUTMOM;

16. YMeHme caMOCTOSATENIBHO CTaBUTh LIEJH, BBIOMPATh U CO3/1aBaTh aJITOPUTMBI JIJIsl pEIICHUS
y4eOHBIX MAaTEMaTHYCCKUX TIPOOIIEM;

17. YMeHue naaHupoBaTh U OCYILIECTBIIATh JEATEIbHOCTh, HAIIPABICHHYIO HA PELICHHUE 3aa4
HCCIJIEIOBATEIBCKOIO XapaKTepa;

IIpeameTHbIE:

1).OBnasenue 6a30BbIM MOHATUIHBIM aNIapaToM IO OCHOBHBIM pa3jielaM COAEp)KaHUs;
IpeJcTaBIeHHe 00 OCHOBHBIX H3y4aeMbIX MOHATUAX ( YHMCIO, reoMeTpuyeckas (urypa) Kak
BOXHEUIIMX MaTEMaTHUECKUX MOJIENSIX, MO3BOJISIIOIIUX OMMCHIBATD U U3Yy4aTh PEalIbHbIE IPOLECCHI
U SIBIICHUS;

2) ymeHue paboTarh ¢ FreOMETPUUECKUM TEKCTOM( aHAJIM3UPOBATh , U3BJIEKAaTh HEOOXOIUMYIO
uHpOpMalMIO), TOYHO M TPaMOTHO BBIPAXKaTb CBOM MBICIM B YCTHOH M NHCBMEHHOH peuu ¢
IPUMEHEHHEM MaTeMaTH4YeCKOM TEPMHMHOJIOTMM M CHMBOJIMKH, MCIIOJIBb30BaTh PA3IMUHBIE S3bIKU
MaTeMaTHKH, MPOBOAUTH  KiIaccH(UKanuu, JIOTHYECKHe OOOCHOBaHMS, JOKa3aTelbCTBA
MaTEeMaTHUYECKUX YTBEPKICHUM;

3) oBna/ieHNe HaBBIKAMU YCTHBIX, MUCBbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIYUCICHUH;

4) oBIaZeHHE TEOMETPUYECKUM S3bIKOM, YMEHHE HCIIOJIb30BaTh €ro JUisl OMUCAHUA
MPEIMETOB  OKPY)XKAIOIIEro  MHpa, pa3BUTUS  INPOCTPAHCTBEHHBIX  MPEACTABICHUH U
M300pa3uTEIbHBIX YMEHUH, NPUOOPETEHNE HABBIKOB NT€OMETPHUUECKUX TOCTPOEHUI;

5) ycBOEHHE CHCTEMAaTHYEeCKMX 3HAHMH O IUIOCKMX (Urypax M HX CBOMCTBax, a TaKkke Ha
HarisiTHOM YPOBHE — O TMPOCTEHIIMX MPOCTPAHCTBEHHBIX TENAaX, YMEHUE IPUMEHAThH
CUCTEMAaTUYECKUE 3HAHUS O HUX ISl PEIICHUs FEOMETPUUYECKUX U TPAKTUUYECKHX 3a/]a4;

6) yMeHue HU3MepsTh [UIMHBI OTPE3KOB, BEJIIMYMHBI YIJIOB, HCIIOJIB30BAaTh (HOPMYIBI JUIS
BBIUUCIICHUS IEPUMETPOB, MJIOLIAeH 1 00BEMOB Fr€OMETPUUYECKUX QUTYP;

7) yMeHHE MpPHUMEHATh W3yYEHHBIC MOHATHUS, PE3yJbTaThbl, METOABI JIS pelleHHs 3anay
MPAKTUYECKOr0 XapakTepa U 3a7ad U3 CIOXKHBIX JUCHUIUIMH C HCIOJIb30BAHUEM IpHU

HGO6XOJII/IMOCTI/I CIIPpaBOYHBIX MAaTCPUAJIOB, KAJIBKYJIATOPA, KOMIIBIOTEPA.

COJEPKAHUE KYPCA

Harasignasi reomerpusi. HarnmsHeie npencTaBieHuss O MPOCTPAaHCTBEHHBIX (urypax: Kyo,



napajjiesienune], Impu3Ma, NOHpaMuja, Iap, cdepa, KoHyc, IuHAp. HM300paxeHue
npocTpaHcTBeHHBIX (uryp. Ilpumepsl ceduenuii. MHororpanHuku. IIpaBuiibHBIE MHOTOTPaHHUKH.
IIpumepsl pa3BEPTOK MHOIOTPAaHHUKOB, IMJIMHIPA U KOHYCA.

[Tonarue 06béma; equHMLbI 00bEMa. OOBEM NPAMOYTOJBHOIO NapaieNenunena, Kyoa.

I'eomerpuueckne ¢purypsnl. [Ipsmbie n yriel. Touka, npsimMas, MIOCKOCTb. OTpe3oK, Jyd.
VYron. Buael yrinos. BepTukaiibHble U CMEXHBIE YTIJIbl. buccekTpuca yria.

[TapannensHble U mnepecekatomuecs mnpsmele. [lepneHaukymnspHble npsiMble. Teopembl O
NapaJUIEIbHOCTH M MNEPHEHAMKYISIPHOCTH MNpsAMBIX. lleprneHaukynsp M HakJIOHHas K IPSIMOM.
CepenuHHBIN EPICHANKYIAP K OTpe3Ky. I'eomerpudeckoe Mecto Touek. CBOKWCTBA OMCCEKTPHUCHI
yria ¥ CEpeIMHHOTO NEPIEHANKYIISAPA K OTPE3KY.

TpeyronbHuk. BbicoTa, MeauaHa, OHCCEKTpuca, CpeAHssl JIMHUSA  TPEYTrOJIbHMKA.
PaBHOOe/peHHbIE W PAaBHOCTOPOHHUE TPEYTOJIBHHUKH, CBOMCTBA M TNPHU3HAKH PAaBHOOEAPEHHOTO
TpeyrojabHuka. [Ipu3Haku paBeHCTBa TpeyrojabpHUKOB. HepaBeHcTBO TpeyronbHuka. COOTHOIIECHUS
MEXJly CTOPOHAMH U YIJIaMU TPEyroJIbHUKA.

Cymma yrnoB TpeyrosibHuka. Bruemnue yriel TpeyrosbHuka. Teopema @aineca. [lomoOue
TpeyroibHUKOB. Ilpu3Haku momobus TpeyronbHUKOB. Teopema Iludaropa. Cunyc, KOCHHYC,
TAHI'€HC, KOTAHI'€HC OCTPOro yria MpSAMOYroJbHOTO TpeyrosbHuka u yrinoB ot 0 mo 180°;
IIPUBEIACHUE K OCTPOMYy yriay. PemieHne npsAMOYrojJbHBIX TpPEyrojJbHUKOB. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIBbI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC
OJIHOTO M TOro k€ yria. PemeHue TpeyrosbHUKOB: TEOpEMa KOCHHYCOB M TEOPEMa CHHYCOB.
3ameuaTesbHbIE TOUKH TPEYrOJbHUKA.

YersipéxyronbHuk. [lapamienorpaMMm, ero cBoicTBa U npusHaku. [IpaMoyronpHuk, KBaapar,
pPOMO, UX CBOICTBa M NMpU3HAKK. Tpanenus, CpeaHsst JMHUS TPaNeIHH.

MHoroyroiabHUK. Beinykibsie MHOTOyroiabHUKUA. CyMMa yIiioB BBITYKJIOIO MHOTOYTOJIbHHKA.
[IpaBriibHBIE MHOTOYTOJIBHUKH.

OxpyxHocTh U Kpyr. Jyra, xopna. Cektop, cermeHT. LleHTpanbHbIi yron, BIUCAHHBIA yrod,
BEJIMYMHA BIIMCAHHOIO YyIyla. B3auMMHOE pacnonoXkeHue MNpsAMOM M OKPYKHOCTH, JBYX
oKpyxHOcTell. KacarenbHas U cekylas K OKpYKHOCTH, UX CBOMCTBAa. BrimcaHHbIe M ONMCAaHHBIE
MHOTOYrOJbHUKUA. OKpY>KHOCTb, BIIMCAHHAsl B TPEYrOJbHUK, U OKPYKHOCTb, OIMHCAHHAsl OKOJIO
TpeyrojbHUKa. BrincaHHble ¥ ONMcaHHbIE OKPYKHOCTH MPAaBUILHOTO MHOTOYTOJIbHUKA.

I'eomerpuueckue npeoOpasoBanusi. [lonarue o pasenctBe ¢uryp. IloHsATHE O IBHXKEHUU:
oceBas U LEHTpallbHasi CHMMETPUH, apaJljieNbHbIN nepeHoc, noBopoT. [lonstue o mogobun duryp
Y TOMOTETHUH.

[TocTpoenust ¢ momouIpl0 HUPKYISA U JUHEHKH. OCHOBHBIE 331a4l Ha MOCTPOCHUE: JIEIECHUE

OTpe3Ka II0IoJIaM; MOCTPOEHHE YIVIA, PAaBHOIO JAHHOMY; IOCTPOCHHE TPEYrOJIbHUKA 10 TPEM



CTOpPOHAaM; IOCTPOEHHE MEPNEHAMKYJIApa K NPAMON; MOCTPOCHHE OMCCEKTPUCHI yIja; JeJIEHUE
OTpEe3Ka Ha N PaBHBIX YACTEHU.

Pemrenne 3aay Ha BBIYUCIICHHE, JOKA3aTEIbCTBO U IIOCTPOCHUE C UCIIOIB30BAHUEM CBOWCTB
W3y4YEHHBIX QUTyp.

HN3mepeHue reoMmeTpruyeckux BeJIMYMH. /[mMHa oTpe3ka. PaccTosiHre OT TOUKHU 0 MPSMOM.
PaccrosiHne Mexxy napasuiesIbHbIMU IIPSIMBIMHU.

[IepumMeTp MHOTOYrOJIBHUKA.

JlnvHa OKpY>KHOCTH, YUCJIO T; JJIMHA JyTU OKPY’KHOCTH.

I'pagycHas mepa yria, COOTBETCTBUE MEXKAY BEJIMUMHON LEHTPAIbHOIO YIJIa U JJINHOM Jyr'U
OKPY>KHOCTH.

[lonatne mom@anuM IUIOCKUX (¢uryp. PaBHOCOCTaBiI€HHBIE W pPaBHOBEITUKUE (DUTYPHI.
[Inomane npsMoyrosbHuKa. Ilnomanu napamienorpamma, TpeyroibHuKa M Tpaneuuu. I[lLiomans
MHOroyrojgpHuka. Ilmomans kpyra u miuomaab cekropa. COOTHOLIEHHE MEXAY IUIOAIsIMU
Mo00HBIX uryp.

Pemienue 3a1a4 Ha BBIYMCICHUE U JOKA3aTEIbCTBO C UCIIOIb30BAHUEM U3YUYEHHBIX (OPMYIL.

Koopaunarel. Ypasaenue npsamoin. KoopanHatel cepeaunbl otpe3ka. @opmysa pacCTOSHUS
MEXIYy IBYMs TOYKAaMHU IIJIOCKOCTH. Y PABHEHUE OKPYKHOCTH.

Bekropbl. JlnuHa (Monyinb) BekTopa. PaBeHcTBO BekTOpoB. KosmHeapHble BEKTOPBI.
Koopaunatsl BekTOpa. YMHOKEHHE BEKTOPA Ha YUCIIO, CyMMa BEKTOPOB, Pa3jOKEHUE BEKTOpaA I10
IBYM HEKOJUIMHEApHbIM BeKTopaM. CKalsIpHOE IPOU3BEIEHNUE BEKTOPOB.

TeopeTnko-MHOXKeCTBEeHHbIe TOHATHS. MHOXECTBO, D3JEMEHT MHOXECTBAa. 3aJaHue
MHOXECTB IIEPEUYHUCICHUEM JJIEMEHTOB, XapaKTEPUCTUYECKMM CBOMCTBOM. [loaMHOXKECTBO.
OObennHeHe U nepecedyeHne MHOXKECTB.

JieMeHTHBI JIOTHKHU. OnpeneneHre. AKCHOMBI U TeopeMsl. [lokazaTenbeTBo. Jloka3aTenbcTBoO
oT npoTuBHOro. Teopema, oOpaTHas faHHOU. [Ipumep u KOoHTpIpUMED.

[ToHsiTHE O PAaBHOCUIILHOCTH, CJI€I0BAaHUU, YIIOTPEOIEHNE JJOTUYECKUX CBSI30K ecu ..., mo ...,
8 MOM U MOJILKO 8 MOM CIy4ae, TOTUYECKNAE CBII3KU U, UTU.

I'eomeTpusi B ucropuyeckom pa3Butuu. OT 3emsemepus k reomerpuu. Iludarop u ero
mkosia. Panec. Apxumen. IloctpoeHune mpaBUIIBHBIX MHOTIOYTOJIBHUKOB. TpHCEKIMS yria.
KBanparypa kpyra. Yasoenue ky6a. Mcropus uncna n. 3omnotoe ceuenue. «Hauana» EBkimuaa. JI.
Oiinep. H. U. JlobaueBckuii. MicTopus naroro mocrynara.

N300perenue MeTona KOOpAMHAT, TO3BOJISIONIETO EPEBOAUTh F€OMETPUUYECKUE O0BEKThI Ha

361K anreOpsl. P. Jlekapt u I1. @epma. [IpumMeps! pa3auyuHbIX CHCTEM KOOPAMHAT HA TUNIOCKOCTH.



IVNIAHUPYEMBIE PE3YJIBTATbBI U3YYEHUSA KYPCA T'EOMETPUM B 7-9
KJIACCAX

Harasnasi reomerpust

Beimycknuk Haygures:

1) pacro3HaBaTh Ha 4YEPTEKaX, PHUCYHKAX, MOJENAX U B OKPYKAIOIIEM MHUpPE IIJIOCKHE H
IPOCTPAaHCTBEHHbBIE T€OMETPUYECKUE QUTYPHI;

2) pacmo3HaBaThb pPa3BEPTKU KyOa, NPSMOYTOJBHOTO TapajUleNienueaa, MpaBUIbHON
MUPaMU/Ibl, HWIMHAPA U KOHYCAa;

3) ompexpenaTe MO JMHEHHBIM pa3MepaM pa3BEPTKH (UTYpHl JHMHEHHBIE pa3Mepbl CaMoil
(burypsl 1 Ha000POT;

4) BEIYUCIATH 00BEM MPSAMOYTOIBHOTO TapaJljIeNeHIe a.

BBITyCKHUK TOTYYHUT BO3MOKHOCTD:

5) BBMHUCIATH OOBEMBI TPOCTPAHCTBEHHBIX T€OMETPUYECKHX (UTYp, COCTABICHHBIX U3
MPSIMOYTOJIBHBIX TapaJlJICTICTHIICOB;

6) yriyOuTh 1 pa3BUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX TEOMETPHYECKUX (DUTYpax;

7) IPUMEHSITh TIOHTHE Pa3BEPTKH IS BHIIOIHEHUS IPAKTHYECKUX PACUETOB.

I'eomeTpuueckne Gpurypsi

BbImycKHUK Hay4nTCS:

1) monB30BaThCS SA3BIKOM T'€OMETPHH IS ONMMCAHMUS IPEIMETOB OKPYKAIOUIET0 MHUpPa M UX
B3aUMHOT'O PACIIOJIOKEHHS;

2) pacno3HaBaTh M M300pa)kaTh Ha uYepTEXax M PUCYHKaX IeOMETpHUEcKHe (QUrypsl U HX
KOH(UTypaluu;

3) HaXoAWTh 3HAYEHUS JUIMH JIMHEHHBIX 3JIEMEHTOB (HUTYyp M WX OTHOIICHUS, TPAIyCHYIO
Mepy yraoB oT 0 go 180°, mpumeHsisi onpeesieHnsi, CBOMCTBA U NMPU3HAKK (QUTYP U UX IJIEMEHTOB,
oTHOIIEeHUs (Uryp (paBeHCTBO, 1101001€, CHMMETPHUH, TOBOPOT, NapajlIeJIbHbIA epeHoc);

4) omepupoBaTh C HayaJdbHBIMH MOHATUSAMU TPUTOHOMETPUH U BBINOJHATH 3JIEMEHTapHbIE
orepanuu HaJ QYHKIUSIMH YTJIOB;

5) pemaTh 3amaud Ha JIOKAa3aTeIbCTBO, OMNHPAsCh HA H3y4YCHHBIE CBOWCTBA QUTYp H
OTHOIICHUN MEXIY HUIMH U TIPUMEHSS N3yUeH HbIE METOJIbI JIOKA3aTeIIbCTB;

6) pelaTh HECJIOXKHBIE 33J]a4l Ha TIOCTPOCHUE, TPUMEHSSI OCHOBHBIE aITOPUTMbI TIOCTPOCHUS
C MOMOIIIBIO LIUPKYJIS U JINHEHKY;

7) pemiath mpocTeiIre IIaHNMETPUYECKIE 3a]Jaud B IIPOCTPAHCTBE.

BBITYCKHUK TIOTYYHAT BO3MOKHOCTD:

8) OBJIAZICTE MCTOAaMH PCIOCHHA 3aJad Ha BBIYMCIICHUA W JO0KA3aTCJIbCTBA: MCTOAOM OT



IIPOTUBHOI'0, METOJIOM IIOJJ00MSI, METOJIOM Mepedopa BapuaHTOB M METO0M I'€OMETPHUUECKUX MECT
TOYEK;

9) nmpuoOpecTH ONBIT MPUMEHEHUS aNreOpanvdeckoro M TPUTOHOMETPHUYECKOIrO ammapara u
uael ABMKEHUs IIPU PELICHUH T'€OMETPUUECKUX 3a/ay;

10) oBnageTh TPaAULIMOHHON CXEMOM pelIeHus 3a1a4 Ha IOCTPOEHHUE C MOMOLIbIO LIUPKYJIA U
JMHEWKH: aHAIIU3, [IOCTPOCHUE, JOKA3aTEIbCTBO U UCCIIEIOBAHUE;

11) HayuuTbcsd pemiaTh 3aJaud Ha MOCTPOEHUE METOJ0M TI'€OMETPUYECKOTO MECTa TOUYEK U
METOIOM II000HS;

12) npuoOpecTH ONBIT MCCIENOBAHUS CBOWCTB IUIAHUMETPUUYECKHX (UIYp € TOMOILIbIO
KOMIIBIOTEPHBIX [IPOrpamm;

13) mpuoOpecTr ONBIT BHIIIOJHEHHS IPOEKTOB 1O TeMaM: «I eoMeTpuieckue mpeodpa3zoBaHus
Ha 1IocKocTny, «IlocTpoenne oTpe3koB mo hopmyse».

H3mepenne reomeTpu4ecKux BeJIUYMH.

BbInmyckHUK Hay4uTCs:

1) ucnosnb30BaTh CBOMCTBA M3MEPEHHUs JIMH, IUIOMIAJEH M YIJIOB IpU PELIeHUH 3aJad Ha
HaXOXXJCHUE JJIUHBI OTPE3Ka, JUIMHBl OKPY)KHOCTH, JUIMHBI JYI'M OKPY)KHOCTH, T'PaJlyCHOM Mepbl
yria;

2) BBIUUCISTH JUIMHBI JIUHEHHBIX 3JIEMEHTOB (UIYp U MX YIJIbI, UCIOJIb3Ysl (POPMYJIbI JUIMHbI
OKPY>KHOCTH U JUIMHBI 1YTU OKPYXKHOCTH, (POpMYyJIbl IUTOIAAEH GUryp;

3) BBIYMCIATH IUIOIIAAM TPEYrOJIbHUKOB, MPSMOYTOJbHUKOB, apajljeorpaMMOB, Tpaneluui,
KpPYTOB U CEKTOPOB;

4) BBIYUCTATH IJTUHY OKPYKHOCTH, ITMHY AYTH OKPY>KHOCTH;

5) pemath 3a1a4d Ha JI0Ka3aTeIbCTBO C MCIOJIB30BAaHUEM (OPMYJ JJIUHBI OKPYKHOCTH H
JUTMHBI IYTU OKPY>KHOCTH, (hopMyn mitomaneit puryp;

6) pemaTh MpaKTHMYECKHE 3aJjaud, CBA3aHHBIE C HAXOXKJICHHEM T€OMETPUYECKHX BETUYUH
(ucnonp3yst MpH HEOOXOAUMOCTHU CIIPABOYHHUKH U TEXHUYECKUE CPE/ICTBA).

BbInyCKHUK OTyYUT BO3MOKHOCTbD:

7) BBIYUCIATH IUIOMIATM (UIYp, COCTABIEHHBIX U3 JABYX WM 0ojee MpsIMOYTOJIbHHUKOB,
[apajuIeIOrpaMMOB, TPEYTOJIBHUKOB, KPyTra U CEKTOpa;

8) BBIYUCIATH IUIOIIAAM MHOTOYTOJILHUKOB, HCIIONB3Ysl OTHOILICHHS PaBHOBEIMKOCTH U
PaBHOCOCTaBJIIEHHOCTH;

9) mpuoOpecTu OMBIT MPUMEHEHUsS alreOpanvyeckoro U TPUTOHOMETPHUUYECKOTO ammapaTa U
u7el IBUKEHUS MPU PELICHUH 3a/1a4 Ha BBIYUCIIEHUE ITOMIAe MHOTOYTOJIbHUKOB.

Koopaunarsi



BbIlTyCKHUMK Hay4duTCA:

1) BBIYMCIATH JUIMHY OTpE3Ka I0 KOOpAMHATaM €ro KOHIIOB; BBIYMCIATH KOOPAUHATHI
CepeuHbI OTPE3Ka;

2) MCHOJB30BaTh KOOPAMHATHBIA METOA JUIsl U3Y4YEHHs CBOMCTB MPSAMBIX M OKPYXHOCTEH.
BBINyCKHMK IIOJIyYUT BO3MOKHOCTD:

3) oBi1afieTh KOOPAMHATHBIM METOJIOM PELIECHHUS 33/1a4 Ha BBIUHUCIEHHUE U JOKAa3aTEIbCTBO;

4) npuoOpecTH ONBIT MCHOJIB30BAHUS KOMIBIOTEPHBIX MpPO- TPaMM JUIS aHaIM3a YaCTHBIX
CJIy4aceB B3aUMHOTI'O PACIIOJIOKEHUS OKPYKHOCTEU U MPSAMBIX;

5) npuoOpecTy OMNBIT BHIIOJIHEHUS TPOEKTOB Ha TeMy «lIpruMeHeHne KOOpAMHATHOIO MeToa
IIPY PEILICHNN 3a]a4 Ha BBIYMCIICHUE U 10KA3aTEIbCTBOY.

BekTopsl

BeInnyCckHHMK HayduTcs:

1) omepupoBaTh C BEKTOpaMHU: HAaXOJIUTh CyMMY M Pa3HOCTb JIBYX BEKTOPOB, 3aJaHHBIX
Ir€OMETPUYECKH, HAXOAUTh BEKTOP, PAaBHBIN IIPOU3BEACHUIO 3aJAHHOTO BEKTOPA HA YUCIIO;

2) HaXOUTh JUIsl BEKTOPOB, 3aJJaHHBIX KOOPJIMHATAMU: JUIMHY BEKTOPA, KOOPJUHATHI CyMMBI U
Pa3sHOCTH JIBYX M 0ojee BEKTOPOB, KOOPAMHATHI MPOU3BEIEHHs BEKTOpA Ha YHMCIIO, IPUMEHSS IpU
HEOO0XOMMOCTH COYETATEIbHBIN, IEPEMECTHTEIBHBIN U PaCIPeACTUTEIbHBIN 3aKOHBI,

3) BBIUUCIATH CKAJISIPHOE IPOU3BEACHHE BEKTOPOB, HAXOJUTh YOl MEXIy BEKTOpamH,
YCTaHaBIIMBAaTh NEPIECHIUKYIIPHOCTD IPSIMBIX.

BbInyCKHMK IIOJTyYUT BO3MOKHOCTD:

4) oBnasieTh BEKTOPHBIM METOJIOM JJISl pEIIeHUs 3a/1a4 Ha BBIYMCIICHHUE U JI0Ka3aTeIbCTBO;

5) nproOpecTH OMBIT BHINOJIHEHUS TPOEKTOB Ha TeMy «lIprMeHeHrne BEKTOPHOI0 METo/1a IPH

PEIICHUHU 3a4a4 Ha BBIYHUCICHHUEC U NOKA3aTCIIBCTBO.

TEMATHYECKOE IINTAHUPOBAHHUE

7 xiacc 68 4.

Komnuecr
Ne Coneprxanue yueOHOro MaTepuaa KonTtponbHble paboTbl
BO 4acoB
KonTponbnas padorta Nel no
Teme «OCHOBHBIE CBOHCTBA
1 HadanbHbIe reoOMeTpUYeCKHe CBEICHUS 10 MPOCTEUIIINX TEOMETPUIECKIX
¢uryp. CmexHble U
BEPTUKAJIbHBIE YTIIbI»




TpeyroabHUKH

18

Konrponsnas padora Ne2 o

TeMe «TpeyroabHUKn»

[TapamienpHble npsMbIe

11

Kontposnbnas pabora Ne3 mo

TEMC ((HapaJIJIeHLHBIG IIPAMBICH

CooTHo1IEHHE MEX]ly CTOPOHAMU U

yriaMu TPeyrojbHUKa

21

Konrponsnas padora Ne4 o
teme «CyMMma yrioB
TpeyroibHukKa. COOTHOILIEHHE
MEX/1y CTOPOHAMU U yIilaMu
TPEYTOJIbHUKAY .
Kontposnbnast pabora Ne5 mo
teme «lIpsmoyronbHbIN
TpeyroybHUK. [locTpoenue
TPEYrojbHUKA IO TPEM

QJICMCHTaM»

[ToBTOpEHME

Hrorosas koHTposibHAs paboTa

Noé6.

uToro

68

6

8 kmacc 68 u.

Coneprkanue y4eOHOro MaTepuana

Komanuect

BO 4aCoOB

KoHTponbHbIe paboThl

YeTrIpexyroabHUKU

14

KonTponbnas padorta Nel no

TEMEC «quHpeXYFOJ'IBHI/IKI/I»

IInomanp

14

Konrtponsnas padora Ne2 o

Teme «IImomanny»

[Tono6HbIE TPEYTOIBHUKH

20

KonTponbnas padorta Ne3 no
teme «lIpu3Haku nogoous
TpeyroabHUKOB». KoHTpobHas
pabota Ne4 o Teme
«[Ipumenenue Teopuu noao0us K
pewenuno 3a1a4. COOTHOLIEHUS

MCKAY CTOPOHAMH U yIJIaMH




IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

Kontposnbnas pabora Ne5 mo

OKpYXHOCTb 16
TeMe «OKpPY>KHOCTB
HroroBast KOHTpoJbHASA paboTa
IToBTOpEeHue 4
Neé.
UTOTO 68 6




KanennapHo-reMaTnyeckoe NJaHUPOBaHHE 110 TeOMETPUHU

7 rJ1acc
No Kanennapusie
No  |ypoka Homanraee CpOKH npuMedaH
Tema ypoka
ypoKa B 3a/laHue ue
mwiaH | ¢pakT
TeMe
I'naBa 1. HauanbHble reomerpudeckue cBenenus 104.
m.1,2 OTBETUTH Ha
1 1 [Ipsimast 1 0Tpe30K 1 Henens
Borp.1-6 No4,6,7.
5 5 P n.3,4 oTB. Ha .
U yroi HeeIs
FHE Borp.4-6 Nel12-13
m.5-6. Bornp 7-11
3 3 CpaBHeHHE OTPE3KOB U YIIIOB 2 Henens
Nel8,23
n.7-8 Bomp 12-
4 4 H3mepenne oTpe3koB 13,Ne24,25, 28, |2 Henens
33, 36
Pemmenue 3anay nmo teme
5 5 Ne35,37,39 3 Henmens
«3mMepeHne 0Tpe3KOB»
m.8-9, Bomp.14-16
6 6 N3mepenue yriioB 3 Henens
Ne49.50,52
n.11-13 Bomp.17-
7 7 CwmexHble U BepTUKalbHbIe yriabl | 21 Ne56, 61 a6,66 |4 nenenst
B,68
8 8 IIepnieHquKynspHbIE IPSAMBIE Ne66,68 4 nenens
9 9 Pemrenne 3amau Ne74,75,80,82 |5 Henens
KonTponbnas pabota Nel o teme
[ToBTOpUTH
10 10 «HauanpHbIE TEOMETPUYECKHE 5 Henmens
naparpad 1-6
CBEICHHUSI»
I'naBa 2. Tpeyroiabuuku 18 4.
11 1 TpeyronbHUK m.14. Bomp.1-2, |6 Henens




Nel56,89(a)

[TepBrIii mpu3HaK paBeHCTBA

12 2 Ne93,92,95 6 Henens
TPEYrOJbHUKOB
Pemenue 3aga4 Ha npuMeHEeHUE
13 3 MEepPBOTO IIPU3HAKa PaBCHCTBA Ne97,160 a. 7 Henens
TPEYroJIbHUKOB
[TepnienauKymsip K NpsIMOMA.
m.16-17,Bomp.5-9
14 4 | Meauanbl, OUCCEKTPHUCH U BBICOTHI Ne100 7 Henens
TPEyroJbHUKa i
CgoiicTBa paBHOOCIPEHHOTO m.18,Borp10-12
15 5 & Henmens
TPEyroJbHUKA Nel104,107,117
CoiicTBa paBHOOEIPEHHOTO
16 6 Nel14,118,120 6 |8 Henmens
TPEyroJbHUKA
Bropoii npusHak paBeHCTBa n.19
17 7 9 Henens
TPEYroJIbHUKOB Nel124,125,128
Bropoii npru3Hak paBeHCTBa
18 8 Nel129,132, 134 |9 menens
TPEYTrOJbHUKOB
m.15-19,1.20
Tperuit npu3Hak paBeHCTBa 10
19 9 U3Y4UTH
TPEYTrOJILHUKOB Hees
Nel134,136,137
[ToBTOpUTH 11.16- 10
20 10 Pemenue 3amau
20 Ne140,172 Heaels
’1 1 3azauu Ha IOCTPOCHHUE. .21 Bomp.16 11
OKpyXHOCTb Nel45,162 HEeJeus
3amaun Ha mocTpoeHue. Jlenenue n.17-21 1
22 12 orpeska nonojam. [Toctpoenne | Nel49,154,mosTop
Hesens
yrja paBHOTO JaHHOMY LT 11-21
Hamnmcars acce Ha
23 13 3ajaun Ha TOCTPOEHUE. Temy «/lmst gero 12
[TocTpoeHne GUCCEKTPUCH yTiia MHE HYXHO HeAens

CTPOUTb...»




Penrenue 3amad mo reMe

IToBToputs 1.15-

12

24 14
«TpeyronbHUKN» 20 Ne158,166 Henens
[oBToputem.15- 13
25 15 Pemenue 3agau Ha moctpoeHue
23 Ne170,171 HEACHs
Pemenue 3amay. [loaroroska k 13
26 16 Ne180,182,184
KOHTPOJIbHOM pabore Heaens
Kontposbhas padota No2 o teme 14
27 17 [ToBTOpUTH m.2-21
«TpeyronpHuKm» Helels
Pemute
14
28 18 Pabora Hag ommoOkamMu OCTaBIIIHECS
HeAens
3aauu
I'naBa 3. IlapannenbHbie npsiMblie 11 4.
Ornpenenenne napamienbHbIX
n.24-25 15
29 1 npsMbIX. [IpusHaku
Nel86,188 Heneuns
MapauIebHOCTH JBYX MPSIMBIX
30 5 [Ipu3HaKy mapayienbHOCTH ABYX |11.24-26, Bomip.1-6, 15
MPSIMBIX Nel193,194 Hezaens
Pemenue 3a1a4y Ha mpuMeHEHHE
IToBTOPUTH 11.24- 16
31 3 IIPU3HAKOB NapauIeIbHOCTU
26 No214,216 HEICIIS
MIPSIMBIX
3 A 06 akcuomax reomerpuu. Axkcuoma | 1m.27-28, Bomp.7- 16
NapaJuIeIbHOCTH MPSIMBIX 11 Ne217,199 HeJens
N3yuuts
m.29,moBTop.1.15- 17
33 5 | CroiicTBa mapauieabHBIX MPSIMBIX
28,Borp.1-15 HeJes
Ne202,212
[ToBTOp.1M.24-29,
CaolicTBa napamieabHbIX NPSMBIX. 17
34 6 Borp.1-15
Pemrenue 3amau Heaes
Ne206,208,211
Pemrenue 3ampau no reme « 18
35 7 Ne207
[MapannenbHOCTh IPSIMBIX» Heens




Pemrenne 3agad Ha cBOMCTBA

18

36 8 11.24-29
HapajuIeNIbHBIX MPSMBIX Hezens
Pemmts 3a1aun 19
37 9 Pemenue 3anau . O6o0menue
Ha KapTOYKax | Hememns
[ToBTOpUTH
TEOPETUUECKU I
38 10 Pemenue 3anau. [logroroska Mmatepuall. 19
KOHTPOJILHOH padoTte ITogroroButhbed K | Henens
KOHTPOJIBHOU
pabore
39 1 Kontposbnas padora Ne3 no reme | IToBTOopuTh 11. 5- 20
«[TapannenbHble NpSIMbIE» 29 Hezaens
I'naBa 4. CooTHOLIEHNS MeKAy CTOPOHAMM M yIJIaMH TPeyrojibHHuKa. 21 4.
m.30-31, Bomip.1-
20
40 1 CymMma yriioB TpeyrojibHUKa 5Ne223 B, 228 6,
HeZIens
230
Bremnuit yroa TpeyrojbHHKA.
m.30-31, Bomip. 1-5 21
41 2 Teopema o BHelIHEM yriie
Ne233,235 Henens
TPEyrojJbHUKa
TeopeMa 0 COOTHOIIEHUSAX MEXTY
.33 Bomp.6-8 21
42 3 CTOPOHAMU U yIJIaMU
Ne239,241 HeJens
TPEyrojJbHUKa
TeopeMa 0 COOTHOILIEHUSIX MEXKITY -
43 4 CTOpPOHAMH U YTIaMH Ne244.245
Hees
TpeyroyibHUKa. Pemenue 3amay.
11.30-34, Bonp.109 22
44 5 HepaBeHcTBO TpeyronbHUKa
Ne242.250 08. Heaels
45 6 Pemenue 3anau. [lonroroBka k| [loBTOoputh m.17- 23
KOHTPOJILHOM paboTe 34, No244,252,297 | nenens
16 . KonTponpHas padora Ne4 mo teme [ToBTOPUTH 23
«COOTHOIIEHHS MEX]Ty CTOPOHAMH | Ha3BaHHE CTOPOH | HeNes




U yTJIaMU TPEYTrOJIbHUKA.» MPSIMOYTOJIBHOTO
TpeyrojbHUKa
Pemuth
AHanu3 ommb0K KOHTPOIbHON 24
47 8 JIOTIOJIHUTEIIbHBIC
paboThI Hees
3a/auu
18 9 HekoTtopsie cBolicTBa n.30-35, Bomp.1-9 24
MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB No242.250 6,B. | Hepens
Hexotopsie cBolicTBa
3amauu Ha 25
49 10 | HpAMOYTOJIBHBIX TPEYTOJIBHUKOB.
KapTouKe Heaens
Pemrenue 3amau
50 1 [IpusHaku paBeHCTBA .36, Bonp. 12-13 25
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB Ne262,264 HEeJENs
51 12 Pemenue 3agad o teme [ToBTOpUTH 11.30- 26
«IIpsAMOYTOJIBHBINA TPEYTOIIBHUK 36 Ne258,265 HeJens
- 13 Pemenue 3agay mo teme [ToBToputs 1.15- 26
«I[IpsAIMOYTOJIBHBINA TPEYTOIBHUK 36 Ne266,297 Hezaens
PaccrostHre OT TOYKH 10 IPSMOIA.
.38, Bonp. 14- 27
53 14 Paccrosnue mexny
18Ne 272, 283 HEeOeIs
napauieTbHBIMU MPSIMBIMU
e 15 [TocTpoenue TpeyroibHHUKA MO m.39(1u2) 27
TPEM 3JIEMEHTaM Ne274,285 Heaens
11.38-39, Bomp. 14-
- 16 Pemenue 3amau. 3agaun Ha 20 Ne273,287, 28
MMOCTPOCHUE 288,291(a,0,r),29 | Hepens
3
Pemenue 3anau. 3agaumn Ha 28
56 17 Ne294,295
MOCTPOEHUE HeAens
Pemenue 3amau. 3agaun Ha 29
57 18 Ne314,317
MTOCTPOCHUE HeJeNs
- 19 Pemenue 3agau. Iloaroroska k Pemuts 3agaun 29
KOHTPOJIbHOU pabore KOTOpHIE HE HeJemnst




YCIICIU B KJIaCCe

KontposbHas pabota Ne5 o teme

[ToBTOpUTH 1. 1- 30
59 20 | «CooTHOIIEHUS MEXTYy CTOPOHAMHU
14 HEeJes
U YIJIaMH TPEYTOJIbHUKA.)
AHanmu3 ommO0K KOHTPOIBHOM [ToBTOpUTH TI1.1 30
60 21
paboThl Bormip. 1-21 HeJes
IToBTOpeHue 8u.
Hanucatp
COYMHEHHUE Ha
[ToBTrOpenue. HauanbHbie 31
61 1 TeMy «3ademM
reOMETPUUYECKUE CBEACHHS HeAens
HY>KHO 3HaTh
T€OMETPHIOY
[ToBTOpUTH II1ABY
[ToBTopenue. [Ipu3naku paBenctsa | 3, Bomp. 1-15,
31
62 2 | TpeyroiabHUKOB. PaBHOOEApEeHHBIN pEIINTh
HeZIens
TPEYTrOIBHUK OCTaBIIHECS
3aauu.
IToBTOpenue. IlpuzHaku paBeHCTBa
32
63 3 | TpeyroibHUKOB. PaBHOOEpEeHHBII Pemmuts Tect
Hees
TPEYTOIBHUK
[ToBTOPUTH 1.4,
Bonp 1-18,
IToBTOpenue. [lapannensHble 32
64 4 3amnucaTh IOJHOE
psIMBbIS Heest
pemenue 3a1ay 1-
18
[ToBropenue. IlapannenbHble 3amaun Ha 33
65 5
npsiMbIe KapTouKe Heens
IToTOopenne. CooTHONIEHUSA
33
66 6 MEXJTy CTOPOHAMH | yTIIaMHu Ne335
HEIest
TPEyroJbHUKA.
67 7 WTOroBelil KOHTPOJIBHBIN TECT ITpountars TeMy 34




«3agaun Ha Henens
MTOCTPOCHHE)»
34
68 8 O06o0011eHre Kypca TeOMEeTPHH Ne352,356,361
Heels
8 kaacc
No Kanennapnsie
Ne | ypoka Homaninee Cpoku npuMeYaH
Tema ypoka
ypoKa B 3a7aHue ue
mwiaH | ¢pakT
TEME
3amaun Ha
1,2 1,2 BBonHOe moBTOpEHME 1 Henens
IIOBTOPCHHE
I'naBa 5. YerbIpexyroabHuku 144.
I1.39-41
3 1 MHOroyrojapHUKu NoNe 36446, 2 Henens
365a6r, 368
Pemenue 3aau mo reme I1.39-41
4 2 NeNo 366. 369 2 HEaCIA
«MHOroyroJbHUKN» - ’ ’
370
I1. 42
5 3 [Mapamienorpamm NoNe 371a. 3728, |3 HEAEA
376Br
6 4 [Ipu3naku napamiensorpamma I1. 43 3 Henens
NeNe 383, 373
Pemenne 3amad mo Teme
7 5 I1. 42-43 4 Henend
«[TapannenorpamMmm» NeNe 375, 380,
I1. 44
8 6 TpaHeIII/Iﬂ NeNe 386. 387 4 HEaeIA
390
9 7 Teopema Daneca NeNe 391,392, |5 HeJeIIs
384, 385
NoNe 394, 398,
10 8 Pemenwue 3a/1a4 Ha MOCTPOCHHE 3936, mpounTarts 5 Henens
pelIeHre 3aaaq
396,393 B




I1. 45

11 9 [TpssMOyTOTBHUK NoNe 399401 a. |6 Hememst
404
I1. 46,Bonpocsl
14,15
12 10 Pom6. KBampar NeNe 405, 409, 6 Henens
411
Pewrenue 3amau o reme I1.47,Bonpocs! 16-
B3 |1 20,Ne4156),413 |7 Henens
«IIpsmoyronsuuk. Pom6. KBagpar» ’ 1410 ’
14 12 | OceBas u IeHTpaIbHASI CHMMETPHH KapTOuKa 7 HeOels
Pewenue 3amau o reme.
15 13 [ToaroroBka K KOHTPOJILHON KapTouKa 8 Henens
pabote
KonTponbnas padota Nel o reme
16 14 «HauanbHble reomeTpuyeckue Bapuant 8 Henens
CBEJICHUS»
T'snasa 6. ILnomansn 14 4.
I1. 48, 49
17 1 [Tnomanb MHOTOYTOJIBHUKA NoNo 448, 4496, 9 Henens
4500, 451
I1. 50
18 2 [Tnomaas MHOTOYTOTBHUKA NeNe 454, 455, |9 Henens
456,
IT. 51 10
19 3 [Tnomane mapamienorpaMmma NeNe 460, 462,
464a,450sr | "
IT. 52
NeNe 473, 468sr, | 10,11
20,21 45 [1nomanes TpeyroibHUKA 469, Henens
IT. 52
NeNe 477,
476a,479a
’ A II. 53 11
NeNe 481, 4800
[Lmomane Tpaneuun R B, Hexens

478, 4766




NeNe 466, 467,

12

2324 | 7.8 Pemenuie 3a1a4 Ha BEIYKCIICHHE
TJTOIIAU 4766 Henest
I1. 54 13
25 9 Teopema ITucdaropa NeNe 4868,
He/ems
484Bra, 483Br
I1. 55 13
26 10 Teopema, oOpaTHast Teopeme
[Mudaropa Nele 4996, Heemns
498rme, 488
14
27 11 | Pemenue 3ana4 no reme «Teopema | NeNe 489as, 491a,
[Tudaropay 493 Henens
Pemenue 3amayu. [10roToBKa K NoNe 4950, 14,15
28,29 |12,13 . 494,490a
KOHTPOJIbHOM pabote He/Iems
KonTponbnas padota Ne2 o reme 15
30 14 Bapuant
«TpeyronsHUKU» He/Iens
I'nasa 7. Illono0ubIe TpeyroabHuku 20 4.
Omnpenesnenne moa00HBIX 1. 56, 57 16
- ! pTIII)eyroanmiIOB Nele 534a, 536a, HEIEeIs
538, 542
IT. 58 16
32 2 OtHomenue miomaaei nogoouex | NeNe 544, 543,
TPEYIrOJILHUKOB 546, 549 HEIeIs
. IT. 59 17
33 3 [IepBsIii mpu3HaK 01001 NeNe 550. 5516
TPEYroJbHUKOB ) 5_5 3. 5’5 56 " | Hemenst
Pewenue 3anau Ha npuMeEHEeHUE I1.59 17
34 4 MIEePBOTO MIPU3HAKA TT0100US NoNe 552a, 5578, I
TPEYroJIbHUKOB 558, 556 e
I1. 60, 61
35 5 Bropoi u TpeTnii npu3Haku NeNe 559, 560, 18
oA00HUs TPEYTrOJIbHIKOB 561 HeJes
NeNe 562, 563,
Pemenye 3amay Ha IpUMEHEHNE 18, 19
36,37 6,7 MIPU3HAKOB noz?oGHﬂ 604, 605
HeJens
TPEYTrOJIbHUKOB Kaprouxka
noarotoBku k KP
38 g | Konrponbnas pabora Ne 3 mo Teme Bapuant 19

«[Ipusnaku nogodus




TPEYTOJIHHUKOBY HeIems
9 | 9| ¢ .62 20
penHss TUHUS TPEYroJbHUKA NeNe 570, 571 | meens
20
40 10 CpenHsist TUHUS TPEYroJIbHUKA. NoNo 568. 569
CBOICTBO MeaMaH TPEYroJbHUKA. T ’ Helens
IT. 63 21
41 11 [TponoprinoHanbHBIE OTPE3KH NoeNe 572aBn, 573,
5746 Heems
NeNe 575, 577, 21
42 12 [IponopuroHanbHbIE OTPE3KU B 579
PSIMOYTOJIBHOM TPEYTOJIbHUKE Hemems
I1. 64
43 13 N3meputenbHble paboThI HA NoNo580. 581 22
MECTHOCTHU - ’ Hees
Pemenue 3amau Ha moctpoenue NeNe 587, 588, 22
44 14 590
METOJIOM MOA00HS HeIems
Pemenue 3a1a4y Ha MOCTpOCHHE NoNe 606. 607 23
45 15 METOHOM IT0OOHBIX 628, 629
Henens
TPEYTrOJbHUKOB
I1. 66
CuHycC, KOCUHYC U TaHT€HC OCTPOTO 23
46 16 yria npsiMOYTroJIbHOTO NeNe 591er,
Hesens
TpEeyrojabHUKa 5926re, 5938Br
3HayeHus: CUHyca, KOCUHYyca U L. 67 24
47 17 ) o No
tanreHca s yrios 30°, 45°, 60° NeNe ggg’ 597, Heaes
Pewmrenne 3amau o reme
«COOTHOIIIEHHST MEXKTY CTOPOHAMHU I1. 63, 65-67 24
TH
48 | 18 Ay CTOP NeNe 599, 601,
U yIJIaMU TPSIMOYTOJIBHOTO 602 Hesens
TpPEeYroJbHUKa»
Pemenue 3agau. [logroroska 25
49 19 Kaprouxka
KOHTpPOJIbHOM pabore Hezens
KonTtponbsHas padota Ne3 mo reme 25
50 20 Bapuant
«[TapannenbHble TPSIMBIEH Hesemst




I'naBa 8. OxkpyxkHoCTH 16 4.

IT. 68
51 1 | B3aumnoe pacnionoxenue npsimoii | NeNe 632, 633, 26
U OKPYKHOCTH. 631Br Helens
IT. 69 26
52 2 KacarenbHas Kk OKpy»KHOCTU NeNe 634, 636,
Hezens
639
p NeNe 641, 643, 27
53 3 elLIeHHE 3aJa4 110 TeMe 645, 648
«KacarenpHasi K OKPYKHOCTH» He/Iemns
NeNeI1.70, 27
54 4 I'panycnas mepa nyru okpyxHoct | Ne6490),r),650 Helels
6),651 6,652 &
IT. 71
NeNe 655,657, | 28
55 5 Teopema 0 BIMCaHHOM yTJIe DR
659, 6546r HeAes
IT. 71
56 6 Teopema 06 orpeskax NeNe 6668r, 660, 28
IIEePECEKAIOIIUXCS XOPI 668, 6710 HENeIs
- . Pemenue 3aia4 no reme NeNe 661, 663, 29
«llenTpasibHbIEC U BIMCAHHBIC
673 Henems
YTIIBI»
I1. 72
NeNe 675,677, | 2
58 8 CBoiicTBO OMCCEKTPHUCHI yria T
6780, 6760 Hees
I1. 72 30
59 9 CepenuHHBIN EPIICHAUKYIISP NeNe 6700, 6800,
Hesens
681
JlomariHsist 30
60 10 Teopema 0 TOUKE MepeceUeHUs
BBICOT TPEYTOJIbHUKA MPOBEPOTHas HeIemst
pabota
IT. 74
NeNe 689, 692, | 31
61 11 BriricanHast OKpy»XHOCTh PR, 5L
694, 6930 Heaens
I1. 74
62 12 CBOMCTBO OIIMCAaHHOTO NeNe 695, 699, 31
YETBIPEX YT OJIbHUKA 700, 701 Henens




I1. 75 3
63 13 OmnucaHHasi OKPYKHOCTb NeRe7026, 7036,
707, 711 Henenas
Croi NeNe 709, 710, 32
64 14 BOICTBO BIIHCAHHOTO 731, 735
YeThIPEXyroJIbHUKA Hezelns
Pemenue 3agau. [lonroroBka k 33
65 15 At N . IToaroroska x KP
KOHTpPOJIbHOM pabote Hezelns
Kontponbhas pabota Ne5 o teme 23
66 20 | «CooTHOIIECHUS MEXTy CTOPOHAMH Bapuant
Heems
U yIJIaMU TPEYTOJIbHUKA.»
IloBTOpeHue 24.
Hanwucars
COUMHEHUE Ha
34
67 1 IToBTOpEHME O TEMaM teMy «I'ne mHe
Heemns
MIPUTOIATCS
TeOMETPUS
KonTponbnas padota Neb 34
68 2
(utorosas) HeZeIs

Onucanue y4eO0HO—METOAUYECKOI0 H MATEPHAJIbHO-TEXHMYECKOro odecneyeHust
o0pa3oBaTe/IbHOIO Npouecca:

Yueono — memoouueckuii komnnexkm:

1. YueOnuk « I'eomerpusi: 7 — 9 xin.» / JI.C.Atanacsu, B.®.byry3os, C.b.KagomiieB u
ap. - M.: IlpocBemenue, 2016

2. [Toypounsie pa3pabotku no reomerpun. 7 kiacc - M.: BAKO, 2018

3. I'eomerpus. [Iunaktuyeckue mMatepuansl. 7 kiacc. / 3us b.I'., Meiinep B.M. - M.:
[Ipocsemenue, 2016

4. KonTponbusle pabotsl mo reomerpuu: 7 kimacc: k ydeOHuky JI.C. Aranacsna /
MensankoBa H.B. - M.: Dx3amen, 2016

5. I'eomerpusa. Meroaudeckue pekomennanun. 7 kmacc. / Atanacssa JI.C. u gp. - M.:
IIpocsenienue, 2015.

6. KonTtponbsHo-u3meputensHble Matepuansl. ['eomerpus. 7 kiace / I'aBpunosa H.®. -

M: BAKO, 2015.



7. KontponbHo-u3mepurensupie MmaTepuainbl. ['eomerpus. 8 kimacc / 'aBpunoa H.D. -
M: BAKO, 2014.
8. [Toypounsie pa3paboTku mo reometpuu. 8 kiacc - M.: BAKO, 2017

INeKmponHo MemoouuecKue KOMniIeKnmolL:

1. Uureprer-niopran Beepoccuiickoii oMMITMaabl mKoIsHUKOB. — - http://www.rusolymp.ru;

2. Bcepoccuiickne JUCTAHIIMOHHBIE 3BPHUCTHYECKHE OJMMITHAABI 10 MaTeMaTHKe. —
http://www.eidos.ru/olymp/mathem/index.htm;

3. UadopmanimoHHO-TOMCKOBAs cucTeMa «3amauny». — : http://zadachi.mccme.ru/easy

4. 3amaun: WHDOPMAIMOHHO-TIOMCKOBAs ~ CHCTEMa  3aja4 [0  MaTeMaTHKe.
http://zadachi.mccme.ru ;

5. KoHKypcHBIE 3ajauM 110 MaTreMaThKe: CHOPAaBOYHHK M  METOIBI PEHICHHS —
http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm;

6. Matepuaisl (IOJHBIE TEKCTHI) CBOOOIHO PAaCIpPOCTPAHSAEMBIX KHHT [0 MaTE€MAaTHKe.

http://www.mccme.ru/free-books;

7. Caiit @enepanbHOTrO IMEHTPa WHPOPMALMOHHBIX 00pa3oBaTesbHBIX pecypcoB (PLIMOP)

http://fcior.edu.ru;

8. denepanbublii noptan «Poccuiickoe oopazoBa-uue» hitp://www.edu.ru;

9. Enunas komnekius nudpoBbix obOpasoBareibHbix pecypcoB (EK IIOP) http://school-

collection.edu.ru.

Texnuueckue cpeocmea 00yuenus

1. HOYTOYK;

2 MYJIbTUMEAUATIPOECKTOP,
3. IIPUHTED;

4 JKpaH HaBECHOM.

Yueonoe ooopyoosanue
1. AyIuTOpHas TOCKa ¢ MarHUTHON TMOBEPXHOCTHIO M HAOOPOM MPUCIIOCOOICHUHN st
KpETUICHHSI TaOJTHII,
2. KOMILUIEKT MHCTPYMEHTOB KJIACCHBIX: JIMHEHKa, Tpascroptup, yroasauk (30°, 60°),

YTOJIBHUK (450, 450), IUPKYJIb.
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