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PABOYAS ITPOT'PAMMA 11O TEOMETPHH 7-9 KJIACC (@I'OC 000)

Bcero 204 yaca (68 yacoB, 2 yaca B HeJleJII0 B KaXK/I0M KJjiacce)

PaGouass mporpamma cocraBieHa B COOTBeTCTBUM ¢ DenepaibHbIM 3aKOHOM OT
29.12.2012 Ne273-®3 «0O06 oOpasoBanuun B Poccuiickoii @Penepanumn», TpeOOBaHUAMU
@enepallbHOTO  TOCYAApCTBEHHOTO  00pa3oBaTENbHOIO  CTaHJIApTa OCHOBHOTO  OOIIEro
oOpazoBanus. IIporpamma cooTBercTBYyeT moJoXeHUsIM DenepanbHOro TrocyJapCTBEHHOTO
00pa30BaTeNbHOTO CTaHIapTa OCHOBHOTO OOIIEro 0O0pa3oBaHHUsA, B TOM 4HUCIIE TPEOOBaHHUSIM K
pe3ysbTaTaM OCBOEHMSI OCHOBHON 00pa30oBaTENIbHON HpPOrpaMMbl, (yHIaMEHTAIbHOMY SIPY
coziepkanus obuiero oopasopanus, [IpumepHoii mporpaMMe Mo MareMaTHKe.

Pabouas mporpamma pa3paboraHa B cCOOTBETCTBHH ¢ DenepaabHbBIM roCyAapCTBEHHBIM
o0pa3oBaTeNbHbIM CTAaHAAPTOM OCHOBHOTO OOIIEro o0pa3oBaHWsA, HA OCHOBE MPUMEPHOMN
OCHOBHOH 00pa3oBaTebHON MPOTpaMMbl OCHOBHOTO O0IIEro oOpa3oBaHUsI 1O MaTeMaTHKE
(omoOpeHo (QenepalbHBIM Y4eOHO-METOAMYECKUM OOBEAMHEHHEM MO 0O0IIeMy OOpa30BaHHIO.
[Tporokoin Nel/15 ot 8 anpens 2015r.)

[Tporpamma cOOTBETCTBYET TPEOOBAHMSIM K CTPYKTYpE Mporpamm, 3asiBieHHbM B @T'OC
(ITpuka3 Munucrtepcta oOpa3zoBanus u Hayku Poccuiickoit denepanuu ot 31.12.2015 Nel577
«O BHECEeHMM HU3MEHEHUN B (QeAepalbHbIi TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTaHIApPT
OCHOBHOI'O 00IIero oOpa3oBaHHUs, YTBEPXKIEHHBIH MpuKazoM MuHHCTEepcTBa 00pa30BaHUS U
Hayku Poccuiickoit ®enepannn ot 17.12.2010 Ne1897»),

BKJIIOYAET IMOSICHUTEIBHYIO 3allUCKYy, IUJIaHUPYEMBIE pE3yJIbTaThl OCBOEHUS IpEAMETa
«[Ceomerpusi» B 7-9 kmaccax, cojepKaHue TpeAMeTa C IEepeYyHeM pas3ZelioB, TEMAaTHYECKOe
IUTAHUPOBAHME C yKa3aHUEM KOJINYECTBA YaCOB, OTBOJUMBIX HA OCBOEHHUE Ka)KIOM TEMBI.

PabGouas mnporpamma cocTaBi€Ha Ha OCHOBE aBTOPCKOM nporpammel T. A,
Bypmuctposoii. ['eomerpus. COopHuk pabounx nporpamm 7 — 9 kiaaccel: mocodue ais yuurenen
obmieo0OpazoBarenbHBIX opranm3aruii/ coct. T.A. Bypmuctposa. — 2-e usn. - M.: IIpocBenienue,
2014.

PabGouas mporpamma opueHTupoBaHa Ha yueOHMK «['eomerpus  7-9» g
oOpa3zoBatenbHbIx yupexaenuii / JI.C. AranacsH, B.®. byry3os, C.b.Kanomues, O.I".Ilo3HsIK,
N.N.IOnuna. — M.: TIpocsenienue, 2014 r.

Paboune mporpamMMbl OCHOBHOTO OOIIEro oOpa3oBaHUsl MO T€OMETPUM COCTABJIEHBI Ha
ocHoBe DYHIAMEHTAILHOTO sJpa CoJAepX aHus o0mero oOpa3oBanusi W TpeOoBaHMd K
pe3yjibTaTaM OCBOEHHS OCHOBHOW 00I1e00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIETo
oOpa3oBaHus, IMpeAcTaBlIeHHbIX B @DenepalibHOM TIOCYAapCTBEHHOM  00pa3oBaTEIbHOM
CTaHgapTe obuero obpa3zoBaHus. B HHMX Tak)ke yUHTBHIBAIOTCS OCHOBHBIE WMJEH W TOJOXKEHUS
[Tporpammsel pa3zButus U (GOPMHUPOBAHUS YHHBEPCAIbHBIX YUEOHBIX JAEUCTBUU IUII OCHOBHOTO
o011ero o0pa3oBaHus.

OBnazneHue y4yamuMHCS CUCTEMOW IeOMETPHUUYECKHX 3HAaHUN M yMEHUI HeoO0XO0IuMO B
MOBCEHEBHOM KU3HU, JUI U3YYEHHsI CMEXHBIX AUCIUILINH U MPOIOJKEHUS 00pa30BaHMsL.

[IpakTiueckasi 3HaYUMOCTh IIKOJIBHOTO Kypca I€OMETpHH OOYyCIIOBJIEHAa TEM, YTO €ro
O00BEKTOM  SABISIOTCS  MPOCTPAHCTBEHHBIE  (OPMBI M KOJIMYECTBEHHBIE  OTHOIIECHUS
JEeNCTBUTENBLHOTO MHpa. ['eomeTpruyeckas HoAroToBKa Heo0XouMa J1Jisi HOHUMaHUS TPUHIIUIIOB
YCTPOMCTBA M MCIOJIb30BAHUSI COBPEMEHHOM TEXHUKH, BOCHPUATHS HAYYHBIX M TEXHHUYECKHX



NOHATUM H wuaell. MareMatuka ABISIETCS S3BIKOM Hayku U TexHUKH. C e€ MoMOIIbIo
MOJICJIUPYIOTCSL U U3YYalOTCA SBJICHHS U IPOLECCHI, IPOUCXOIAIIUE B IPUPOJE.

I'eomeTpusi sBis€TCS OJAHUM M3 OIOPHBIX MPEIMETOB OCHOBHOW IIKOJBI: OHa
o0ecrieunBaeT U3y4YeHHE JIPYruX TUCIUILUIMH. B mepByro odepenr 3TO OTHOCHTCS K IpeaMeTam
€CTECTBEHHO HAy4YHOTO IIMKJA, B YaCTHOCTH K (Qu3uke. Pa3BuTHE JTOTHMYECKOTrO MBIIIICHUS
yyanmxcs npu OOy4YeHUH TE€OMETPHH CHOCOOCTBYET YCBOCHUIO MPEIMETOB TI'yMaHUTapHOIO
nukia. [IpakTudeckne yMeHUST M HABBIKM T€OMETPUYECKOTO XapakTepa HEOOXOIUMBI st
TPYJOBOH AESITETbHOCTU U MPOdECCHOHATBHON MOTOTOBKY HIKOJILHUKOB.

Pa3zBuTne y ywammxcs npaBWIBHBIX IMPEACTABICHUNA O CYIIHOCTH M IPOUCXOKICHUHU
FEOMETPUUYECKUX a0CTPaKIIMK, COOTHOIIEHUU PEAIbHOTO U HJCAIbHOTO, XapaKTepe OTpaskeHus
MaTE€MaTU4YeCKOW HAayKOM SIBIICHUN U IIPOLIECCOB PEAIIBHOIO MHUpPA, MECTE T'€OMETPUHU B CUCTEME
HAayK M pOJIM MAaTE€MaTUYeCKOr0 MOJCIUPOBAHUSA B HAy4YHOM I[O3HAHUM U B IPAKTHKE
Croco0cTBYeT (hOPMUPOBAHUIO HAYYHOT'O MHUPOBO33PCHUS YUAIUXCS, a Takke (POPMHUPOBAHHIO
KAaueCTB MBIIUICHUS, HEOOXOAMMBIX IS aJanTalid B COBPEMEHHOM HWH(GOPMaIMOHHOM
oOuiecTse.

Tpebys OT ydamuxcsi YMCTBEHHBIX M BOJICBBIX YCHUJIUM, KOHILIEHTPAllUM BHHUMAaHUS,
AKTUBHOCTH Pa3BUTOI0 BOOOPaKEHUsS, TCOMETPHS Pa3BUBACT HPABCTBEHHBIC YEPTHI JIMYHOCTH
(HaCcTOMYMBOCTB, LIETEYCTPEMIEHHOCTD, TBOPYECKYIO AKTHBHOCTh, CAMOCTOSITENILHOCTD,
OTBETCTBEHHOCTh, TPYAOJIOOME, ITUCHUIUIMHY M KPUTHYHOCTH MBIIUICHUS) W yMEHHUE
apryMEHTUPOBAHHO OTCTaMBaTh CBOM B3TJISIbI M YOEKICHUS, a TAKXKE CIIOCOOHOCTh MPUHUMATh
CaMOCTOATEIIbHBIE PEIICHUS.

['eomeTpus CylIECTBEHHO pAaCIIUPSET KPYro30p y4YalllUXCsl, 3HAKOMS UX C MHAYKLHEH 1
JIeayKinuen, oO0OOIEeHNEM ¥ KOHKPETH3alHel, aHaJIM30M W CHUHTE30M, Kiaccupukamuen u
cUCTeMaTu3aluei, abcTparupoBaHueM, aHaloTHeld. AKTHMBHOE HCIIOJIb30BAHME 3a/1ad Ha BCEX
JTanax y4eOHOro Impouecca pa3BUBaeT TBOPUYECKUE CIIOCOOHOCTH IIKOIbHUKOB.

[Ipn oOyuenun reomeTpuu (GOPMHUPYIOTCSA YMEHHUS M HABBIKM YMCTBEHHOTO Tpylda —
MJIAaHUPOBAHUE CBOEW palOThI, MOUCK PAlMOHAIBHBIX TyTeW €€ BBIMOJIHEHUS, KPUTHYECKas
OIICHKa pe3yabTaToB. B mporiecce 0OydeHHs TE€OMETPUU IIKOJBHUKH JOJDKHBI HAyYUTHCS
W3JlaraTh CBOM MBICTH SICHO U HWCYEPIBIBAIOIIE, JTAKOHUYHO U EMKO, MPHOOPECTH HAaBBIKU
YETKOT0, aKKypaTHOTO M TPAMOTHOTO BBINIOJIHEHUSI MATEMAaTHUYECKUX 3aMTUCEH.

Baxwnerime 3agayell KOJBHOTO Kypca T'€OMETPHUH SIBJISIETCS PA3BUTHE JIOTMYECKOTO
MbIUIeHUsT ydaruxcsa. CaMu OOBEKThl T€OMETPUYECKUX YMO3AKIIOUEHUHW U TMPHUHSATHIE B
FEOMETPUM TpaBWJIA HMX KOHCTPYHUPOBAHHUS  CIOCOOCTBYIOT  (OPMHUPOBAHHMIO  YMEHUH
00OCHOBBIBAaTh U JIOKa3bIBaTh CYXKIEHHUS, TPUBOAUTH UYETKHE OMPENEICHUs, pPa3BUBAIOT
JIOTUYECKYI0 UHTYHIIMIO, KPATKO Y HAIrJISIAHO BCKPBIBAIOT MEXAHU3M JIOTUYECKUX TOCTPOCHUN U
yuaT UX MPUMEHEHHI0. TeM camMbIM reoMeTpHusi 3aHHMaeT Beayllee MecTo B (OPMHUPOBAHUU
Hay4YHO-T€OPETHYECKOTO MBIIIJICHUS IIIKOJIbHUKOB.

PackpbiBast BHyTpEHHIOIO TAPMOHHIO MaTeMaTUKH, (POPMUPYS TOHUMAHHIE KPACOTHI U
U3SIIECTBA MATEMATHIECKUX PACCYKACHUHN, CIOCOOCTBYS BOCIIPHATHIO TEOMETPUUYECKHUX (HOpM,
YCBOEHUIO MOHATUSI CAMMETPUH, TE€OMETPHUSI BHOCUT 3HAUUTENIbHBIN BKJIA]l B 3CTETUYECKOE
BOCIUTaHue ydamuxcs. E€ n3ydenne pa3BuBaeT BOOOpaKeHHE MTKOJILHUKOB, CYIIIECTBEHHO
oboraraer U pa3BUBaeT UX MIPOCTPAHCTBEHHBIE MPEICTABICHUS.

INJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA
YUEBHOTI O IIPEJMETA
[IporpaMma  o0ecrmieunBaeT  JOCTHDKEHHE  CIEAYIONUX  Pe3yabTaTOB  OCBOCHUS
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30oBaHUs:
JIUYHOCHIHbLE:
1) dopmupoBaHHEe OTBETCTBEHHOTO OTHONICHHWS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
00yJaroIUXCsl K CAMOPA3BUTHIO U CaMO0OOpa30BaHUIO HA OCHOBE MOTHBAIIUU K O0YUEHUIO U TIO-



3HAHUIO, BBIOOpPY AanpHeimero oOpa3oBaHusi Ha 0a3e OPHEHTUPOBKM B MHUpE Mpodeccuil u
OpopEeCCUOHATBHBIX ~ MPEANOYTEHUH,  OCO3HAHHOMY  IIOCTPOEHHUIO  HMHIUBHyalbHOH
00pa30BaTeNbHOIN TPAEKTOPUU C YUETOM YCTOMUUBBIX [103HABATEIBHBIX HHTEPECOB;

2) ¢GopmHpOBaHHE LEIOCTHOIO MHUPOBO33PEHMS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPaKTHKH;

3) ¢opMupoBaHre KOMMYHMKAaTHMBHON KOMIIETEHTHOCTH B OOLIEHMH M COTPYIHUYECTBE CO
CBEPCTHHKAMHM, CTAPIIUMHU M MIIAJIIUMHU B 00pa30BaTeIbHOI, 00IIECTBEHHO MOJIE3HOH, yueOHO-
MCCJIEI0BATEIBCKOM, TBOPUECKON U IPYIMX BHJAX JACATCIBHOCTH;

4) ymeHue SCHO, TOYHO, I'PAMOTHO M3JIaraTb CBOM MBICIIM B YCTHOW M IHCBMEHHOW peuH,
IIOHMMATb CMBICII IIOCTAaBJICHHOM 3a7ja4i, BBICTpauBaTh ApIyMEHTALIUIO, IPUBOJAUTE IPUMEPHI U
KOHTPIIPUMEDBI;

5) KpUTUYHOCTb MBIIIJICHHUS, YMEHUE PACIO3HABATH JOIMUECKH HEKOPPEKTHBIE BbICKAa3bIBaHUS,
OTIIMYATh TUMOTE3Y OT (aKTa;

6) KpeaTHMBHOCTb MBILUICHUS,, WHUIMATUBY, HAXOJYUBOCTb, AaKTUBHOCTb IIPU pELICHUU
FEOMETPUUECKUX 3ajay;

7) yMeHHE KOHTPOJIUPOBAThH POLIECC U Pe3yIbTaT yueOHOM MaTeMaTHUECKOM NesTeIbHOCTH;

8) cocOOHOCTH K SMOIMOHATILHOMY BOCHPHUSATHIO MAaTEMAaTHUECKUX OOBEKTOB, 33]a4, PEIICHHIA,
pacCyXIEHUM;

Mmemanpeomemuuple:

1) yMmMeHue caMOCTOATENbHO IUIAHUPOBATH AJIbTEPHATHBHbIC IYTH JIOCTMIKEHHUS Ieleid,
OCO3HAHHO BRIOMPATh Hanboee 3 HEeKTHBHBIC CIIOCOOBI pEIICHHS YISOHBIX U MTO3HABATEIBLHBIX
3ajad4;

2) yMeHHME OCYLIECTBJIATh KOHTPOJb IO pE3yJbTaTy M IO CHOCO0y JEHCTBHS Ha YpOBHE
IPOM3BOJILHOIO BHUMAHUS M BHOCUTh HEOOXOIMMbIE KOPPEKTUBBI;

3) yMeHue aJeKBaTHO OIICHWBATh MPABWIBHOCTh MM OIIMOOYHOCTH BBITIOJHEHUS Y4EeOHOMH
3ajauu, €€ 0ObEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOXHOCTH €€ peIIeHus;

4) OoCO3HaHHOE BJAJCHUE JIOTUYECKUMHU JIEUCTBUSMHU OIpENEIeHUs] MOHATHH, 000O0IIeHuUs,
YCTAHOBJICHHSI aHAJIOTUH, KJIaCCU(DUKALIMK HA OCHOBE CAMOCTOSATEILHOTO BEIOOpA OCHOBAHUI

U KpUTEPUEB, YCTAHOBIIEHUS POJOBUJIOBBIX CBSI3EH;

5) yMeHue ycTaHaBIMBATh MPUUMHHO-CIIEACTBEHHBIE CBSA3H, CTPOUTH JOIMUYECKOE pacCyXIeHHeE,
YMO3aK/Ii04eHre (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTHUHN) U BBIBOJIBI;

6) yMeHHe cO03/1aBaTh, NMPUMEHATh M INPeoOpa3oBbIBaTh 3HAKOBO- CHMBOJIMYECKHE CpPEJCTBA,
MOJIETIN U CXEMBI JJIs PEeLIeHUs] yYeOHbIX U MTO3HABATENIbHbIX 33/1a4;

7) yMeHHE OpraHU30BbIBATh y4eOHOE COTPYJHUUYECTBO M COBMECTHYIO JIEATEILHOCTh C YUUTEIIEM
Y CBEPCTHUKAMMU: OIPEIENIATH LEIH, pacpeAesaTh GQyHKIUU U POJIU YIaCTHUKOB,

o0mue crnocoObl paboThl; yMeHHE paboTaTh B IpyIIe: HaXOAUTh 00lee pelleHne U pa3peliaTh
MHEHHUE;

8) hopMupoBaHue U pa3BUTHE YueOHOI M 0OIIENOIb30BATEIHCKONH KOMIIETEHTHOCTH B 00JacTH
MCIOJIb30BaHUsl HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruit (MKT-komnerenTHOCTH);
9) dopmupoBaHrEe EPBOHAYAIBHBIX MPECTaBICHUN 00 UAEIX U O METOJIaX MaTeMaTUKU Kak 00
YHHUBEPCATbHOM SI3bIKE HAYKU M TEXHUKHU, O CPEJICTBE MOJECIUPOBAHMS SIBJICHUN U MPOIIECCOB;
10) ymeHue BUAETh MaTeMaTHUYECKYIO 3a/lauy B KOHTEKCTE MPOOJIEMHOM CHUTyalluu B JIPYTHX
JTUCIUIINHAX, B OKPYKAIOIIEeH KU3HU;

11) ymMeHue HaXoAWUTh B PA3JIMYHBIX MCTOYHHKAX MH(OPMAINIO, HEOOXOAUMYIO JJISi peIIeHUs
MaTeMaTHUYeCKUX MpoOieM, M MPEJICTaBIATh €€ B MOHATHOM (opme; MPUHMMATh pPEUICHHE B
YCIIOBUAX HEMOJHON M U30BITOYHON, TOYHOM U BEPOSITHOCTHOM MH(pOpMAIIH;

12) yMeHue NmOHMMATh W HCIOJB30BAaTh MaTEMaTHYECKHUE CPE/ICTBA HAIJISIIHOCTH (PUCYHKH,
YEepTEXKH, CXEMBI U JIP.) AJI WLTIOCTPALMK, UHTEPIIPETALINN, apTyMEHTALUY;

13) ymeHue BbIABUTaTh TUIIOTE3BI IPU PEILIEHUH YUeOHBIX 3a/1a4 ¥ MIOHUMAaTh HEOOXOIUMOCTb UX
IIPOBEPKU;

14) ymeHMe NPUMEHATh WHAYKTHBHBIE U JAEIYKTUBHBIE CIIOCOOBI pacCyXKICHWH, BUIETb
pa3IMyYHbIE CTPATETUH PELICHUS 3a/1ay;



15) noHMMaHWE CYIIHOCTH QITOPUTMUYECKUX MpEANUCAaHMM M YMEHUE JeiCTBOBAaTH B
COOTBETCTBUU C IIPEJIOKEHHBIM aJITOPUTMOM;
16) ymeHne caMOCTOSITETILHO CTaBUThH €M, BBIOMPATh M CO3[aBaTh aJTOPUTMBI JUISl PEHICHUS
y4eOHBIX MaTeMaTHYECKUX TIPOOIeM;
17) ymeHue IIaHUpOBaTh U OCYLIECTBIATH JESATEIBHOCTh, HANPABJICHHYIO Ha pELIeHHE 3ajad
UCCIIEI0BATEIbCKOIO XapaKTepa;
npeomemmuuoie:
1) oBnaneHue 0a30BBIM IOHATHUMHBIM anmapaToM II0 OCHOBHBIM pa3J/iellaM COJEpIKAHUS;
npecTaBiIeHne 00 OCHOBHBIX M3YYaeMbIX MOHATHUAX (YHCIIO, TEOMETpHUECKas Gurypa, BEeKTop,
KOOPJIMHAThI) KaK BaXKHEHIINX MaTeMaTHYECKUX MOJIENSIX, IO3BOJISIOIIMX OIKMCHIBAaTh U U3Yy4aTh
peasbHbIE IPOLIECCHI U SIBJICHHUS;
2) ymeHue paboTaTh ¢ F€OMETPUYECKUM TEKCTOM (aHaJIM3UpPOBaTh, U3BJIEKaThb HEOOXOIUMYIO
UH(OPMALINIO), TOYHO U TPAMOTHO BBIPAXKATh CBOM MBICIIH B YCTHOW M MUCbMEHHON pedn
C NPUMEHEHHEM MAaTeMaTHYeCKOW TEPMHHOJIOTMU M CHMBOJIMKM, MCIIOJIb30BaTh pPa3IUYHbIE
SI3BIKA MaTEMaTHKH, TPOBOIUTH KiIacCH(PHUKALINK, TOTHUECKUE 0O0CHOBAHMS, JOKA3aTEIbCTBA
MaTeMaTHYECKUX YTBEPKICHUM;
3) oBiajieHNE HABBIKAMHU YCTHBIX, TUCHMEHHBIX, HHCTPYMEHTAJIBHBIX BHIYMCIICHUI;
4) oBnazeHUE reOMETPUYECKUM SI3BIKOM, YMEHHE MCIOJIb30BATh €ro I ONMHUCAHUS MPEAMETOB
OKPYXKAaIOIIETO MHpa, Pa3BUTHE IPOCTPAHCTBEHHBIX NPEACTABICHUNA H HM300pa3HTENbHBIX
YMEHUH, IPpHOOpETeHNE HABBIKOB T€OMETPUYECKUX MIOCTPOCHUH;
5) yCBOGHHE CHCTEMAaTHYeCKMX 3HAaHUA O TUIOCKHX (Urypax M MX CBOMCTBax, a TaKXke Ha
HarJSIIHOM YpPOBHE — O MPOCTEHIIMX IPOCTPAHCTBEHHBIX TejaxX, YMEHHE IPUMEHATh
CHCTEMATHUYECKHE 3HAHUS O HUX JJIS PEIICHUS] TEOMETPUIECKUX M MTPAKTUIECKUX 33/1a4;
6) yMeHHe H3MEpATh JUIMHBI OTPE3KOB, BEJIWYMHBI YIJIOB, HCIOJIb30BaTh (OpMYJbl IS
HAXOXXJCHUS IEPUMETPOB, TUIOIAACH U 00bEMOB reOMETpHUIECKUX (puryp;
7) yMeHHE IPUMEHSATh 3yUeHHbIE MOHATHS, PE3YJIbTaThl, METOJIbI I PELICHUS 3aa4
NPaKTUYECKOTO XapaKTepa U 3a/1a4 U3 CMEXHBIX AUCIUIUINH C UCTIOIH30BAHUEM TIPH
HE00XOAMMOCTH CIIPaBOYHBIX MaTepHAIIOB, KaJIbKYJISATOPA, KOMIIBIOTEPA.

IINIAHUPYEMBIE PE3YJIBTATBI U3YYEHUA TEOMETPUHN
B 7—9 KJIIACCAX

Haruasinnas reomerpus
BolnyckHUK HayuuTCS:
1) pacno3HaBaTh Ha 4YepTeXkaX, PUCYHKaX, MOJENAX M B OKpPYKAIOIIEM MHpe IUIOCKHE U
IPOCTPAHCTBEHHbIE TEOMETPUUECKHE (PUTYPBI;
2) pacnio3HaBaTh pa3BEPTKHU KyOa, IPSIMOYTOIBHOTO Mapaulesenumnesa;
3) onpenenars 1o JMHEHHBIM pa3MepaM pa3BEPTKU (UIyphl JIMHEWHbIE pa3Mephl caMoi (pUrypsl
U Ha000poT;
4) BBIYUCTATH 00BEM MPSAMOYTOJIBHOTO MapalljiesienuIesa.
Buinycknux noayuum 603MO}CHOCb:
5) ewiuucasimo 00bEMBI NPOCMPAHCMBEHHBIX 2€OMEMPUHECKUX QuUeYp, COCMABIEHHbIX U3
NPAMOY20NbHbIX NAPALIENEeNnUNnedos;
6) yenyoums u pazeums npedcmasnenus 0 NPOCMPAHCMBEHHBIX 2eOMEMPUYECKUX hueypax;
7) npumensams nonamue pazgeEPmMKU Oisl BbINOIHEHU NPAKMULECKUX PACHEMO8.
I'eomerpuueckue Gpurypsl
BoinyckHUK HayuuTCS:
1) monp30BaThCS SI3BIKOM TE€OMETPHUM JUIsl OMHMCAHUS MPEIMETOBOKPYKAIOIIEr0 MHpa U HX
B3aMMHOI'O PACIIONIOKEHMS;
2) pacrno3HaBaThb M HM300pakaTh Ha yepTeXkax M PUCYHKaX TeOMETpUYECKHe (QUIypbl U HUX
KOH(HUTypaInu;
3) HaxXOOUTh 3HAYEHUS IJIMH JIMHEHHBIX 3JIEMEHTOB (DUIyp M UX OTHOILIEHUS, IPATYCHYIO Mepy
yrioB ot 0 1o 180°, mpuMmeHsist onpeaeneHns, CBOUCTBA U IPU3HAKU GUTYP U UX SJIEMEHTOB,
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oTHoHIeHUs pUryp (paBeHCTBO, MOA00KE, CHMMETPUHU, TOBOPOT, MapaJUIEIbHBINA TEPEHOC);

4) omepupoBaTh C HAYaJIbHBIMH IOHATUSMH TPUTOHOMETPHU M BBITIONHATH JJIEMEHTAPHBIC
orepanuu HaJl QyHKIUSIMH YTIIOB;

5) pemaTh 3a7auu Ha JIOKA3aTeIbCTBO, OMMPAsCh HA N3YUYEHHBIC CBOMCTBA (PUIYp U OTHONICHUH
MEXy HUIMH U TIPUMEHSISI U3yYCHHBIE METOBI JJOKA3aTEIIbCTB;

6) pemaTh HECIOKHBIC 3a/I1a4 HAa TTOCTPOCHHE, IPUMEHSSI OCHOBHBIE QJITOPUTMBI TOCTPOSHHSI C
TIOMOIIBIO ITUPKYJIIS ¥ TUHEHKU;

7) pemiaTth MPOCTEHINE MIIAHUMETPUICCKHE 3a]]a4l B IPOCTPAHCTBE.

BuinyckHux noayuum 603MONCHOCMb.

8) oerademv memooamu pewienus 3a0a4 HA BbIYUCACHUS U OOKA3AMENbCMBA: MEmoOOM Om
NPOMUBHO20, MEMOOOM NOO0OUSL, MeMOOOM nepebopa 8apuanmos u Memooom 2eoMempuiecKux
Mecm mouex,

9) npuobpecmu onvim npumeHenusi aneeOPAUUECKO20 U MPUSOHOMEMPUUECKO20 annapama u
uoetl 0BUINCEHUsL NPU PEUUEHUU 2e0OMEeMPULECKUX 3A0ay,

10) osrademv mpaduyuonnoll cxemou pewenus 3a0ay Ha NOCMPOEHUE ¢ NOMOUbIO YUPKVIS U
JIUHEKU: AHATU3, NOCMPOeHUe, OOKA3aMeNbCmMB0 U UCCIe008aHUE,

11) nayuumuvcs pewams 3a0auu Ha NOCMPOEHUE MEMOOOM 2EOMEMPUUECKO20 MeCma MoYeK U
MemoooM nOOOOUA,;

12) npuobpecmu onvim uccre0o8anusi CEOUCME NIAHUMEMPUYECKUX Queyp ¢ NOMOubIO
KOMNbIOMEPHLIX NPOCPAMM,

13) npuobpecmu onvim evinonnenuss NPoekmog no memam: «I eomempuuecxkue npeobpasoeanus
Ha naiockocmuy, «[locmpoenue ompeskos no gpopmynes.

HN3mepeHne reoMeTpUYECKUX BeJTUYHH

BhInyCKHUK Hay4uTCS:

1) ucmosb30BaTh CBOWMCTBA M3MEPEHUS [UIMH, IUIOMAACH W YIJIOB INPU PEIICHUU 331a4 Ha
HAXOKJICHUE JITTMHBI OTPEe3Ka, JUTUHBI OKPYXHOCTH, JUTUHBI JIyTH OKPYXKHOCTH, TPaJyCHOIM MepbI
yrina;

2) BBIYMCIATH JUIMHBI JIMHEHHBIX AJIEMEHTOB (DUTYp M WX YIJIBI, UCHOJB3YsS (HOPMYJIbI JITHHBI
OKPYXHOCTH ¥ JUTUHBI IYTH OKPYKHOCTH, (OPMYJIBI ILTomaneH Guryp;

3) BBIYMCIATH IUIOMIAM TPEYTOJLHUKOB, MPSIMOYTOJIBHUKOB, Mapajlie]IorPaMMOB, TpPaIeIHid,
KpPYTOB M CEKTOPOB;

4) BBIYUCIIATH JUTMHY OKPY)KHOCTH, JIJTHHY JIYTH OKPYXHOCTH;

5) pemaTh 3a7a4M Ha JJOKA3aTEIbCTBO C UCIIOIB30BaHUEM (DOPMYIT JUTHHBI OKPYKHOCTH U JTHHBI
IyTH OKPYKHOCTH, (hopMyI romaaen Guryp;

6) pemiath MPAKTUYECKUE 3aJ1a4, CBSA3aHHBIC C HAXOXKICHHEM TE€OMETPUUYCCKUX BEITHMUWH
(Mcmonb3ys MpH HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBRA).

BoinyckHux noayuum 603mMOoNCHOCMb.

7) evluucasimov nIOWAOU @Queyp, COCMABIEHHbIX U3 O08YX UIU Oodee NPIMOY2ONbHUKOS,
napanienoepammos, mpeyeoibHuUKos, Kpyaed u Cekmopa,

8) evluucaIMb  NAOWAOU MHO20Y2ONLHUKOS, UCHONb3YS OMHOUEHUS PABHOBETUKOCU U
PABHOCOCMABNIEHHOCMU

9) npuobpecmu onvim npumeHeHus aneeOPAUUECKO2O U MPUSOHOMEMPULECKO20 annapama u
uoell 08UICEHUsL NPU PeUeHUU 3A0ay HA 8bIYUCTIeHUe NIOWAdell MHO20Y20IbHUKOS.
Koopannartsi

BhINyCKHUK HAy4HTCS:

1) BBIUKCIIATH JUIMHY OTpE3Ka MO KOOPJMHATAM €r0 KOHIIOB; BBIUMCIIATH KOOPAMHATHI CEPEIUHBI
OTpe3Ka;

2) UCTONBL30BaTh KOOPAMHATHBIN METO/ JISl U3YUESHHSI CBOMCTBIIPSIMBIX M OKPYKHOCTEH.
Boinycknux noayuum 603mMoNCHOCMb.

3) osrademv KOOPOUHAMHBIM MEMOOOM PEUeHUs 3a0a4 HA 8bIYUCTEHUE U OOKA3AMENbCMEBO,

4) npuobpecmu onvlm UCNONL308AHUSL KOMNLIOMEPHLIX NPOSPAMM OJisL AHAIU3A YACHIHbIX
Cyuaes 83auUMHO20 PACNONONCEHUS OKPYIHCHOCIEN U NPAMBLX,
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5) npuobpecmu onvim evinoaHeHus npoekmos na memy «lIlpumenenue KOOPOUHAMHO20 MemOOd
npu pewtenuy 3a0a4 Ha 8blYUCIeHUe U OOKA3AMENbCMEBO .

BekTopsl

BhIyCKHUK Hay4YHTCSA:

1) omepupoBaThb € BEKTOpaMHU: HAXOJUTb CYMMY M pPa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX
T€OMETPUYECKH, HAXOAUTh BEKTOP, PaBHBIM ITPOU3BENCHHUIO 3aIaHHOI0 BEKTOpa Ha YUCIIO;

2) HaXOAUTh JUIS BEKTOPOB, 3aJIAHHBIX KOOPAMHATAMH: JUIMHY BEKTOPa, KOOPAMHATHI CYMMBI U
pPa3sHOCTH ABYX M 0oJjiee BEKTOPOB, KOOPIMHATHI MIPOU3BEIACHUS BEKTOpAa Ha YMCIO, MPUMEHsA
pU HEOOXOIUMOCTH COUETATEIbHbIH, IEPEMECTUTENBHBIN U PAaCTIPEICTUTENbHBIA 3aKOHBI;

3) BBIUMCIATH CKAISIPHOE IPOM3BEAECHUE BEKTOPOB, HAXOIUTh Yrol MEXIY BEKTOPaMH,
YCTaHaBIUBATh IIEPIIEHIUKYIISIPHOCTD NPSMBIX.

Buinyckuux nonyuum 603MoNCHOCHb:

4) o6rademv 8eKMOPHLIM MEMOOOM 01 peuleHusl 3a0a4 Ha BbIYUCTeHUe U OOKA3AMENbCIBO;

5) npuobpecmu onvim evinonnenus npoexmos na memy «llpumenenue 6eKMopHoO20 Memooa npu
pewenuu 3a0ay Ha 8bIYUCTIeHUEe U OOKA3AMETbCIBO .

COJAEP/KAHUE YYEBHOI'O KYPCA

Harasanass reomerpus. HarnsgHble nmpeacTaBieHHs O MPOCTPAHCTBEHHBIX (PUrypax:
KyO, mapajuienenumnen, npu3Ma, NHpamMuiaa, map, cdepa, KOHYC, ImHAp. W3o00pakeHue
npocTpaHcTBeHHBIX (puryp. Ilpumepsl cedennii. Muororpannuku. [IpaBuinbHbie
MHOTOIpaHHUKH. [Ipumeps! pa3BEPTOK MHOIOTPAaHHUKOB, IUIMHAPA U KOHYCA.

[Tonsatue 06béma; equHULBEI 00bEMa. OOBEM MPSIMOYTOJIBHOIO Napaiesienunena, Kyoa.

I'eomerpuueckue purypsl. [Ipsmeie u yrael. Touka, npsimasi, IOCKOCTb. OTPE30K, JTyd.
Yrou. Buael yrinos. Beprukanbable U CMEXHBIE YIIIbl. buccekrpuca yria.

[TapamrensHble U nepecekaroniyecs npsaMele. IlepnenaukynsapHeie npsmeie. TeopeMsl o
NapaJuIe]IbHOCTH U NEPHEHIUKYISIPHOCTH NpAMbIX. [lepneHanKymnsp U HakJIOHHas K MPSAMOM.
CepenMHHBIN EPIEHAUKYISIP K OTPE3KY.

I'eomerpuueckoe wmecto Touek. CBoilcTBa OMCCEKTPUCHI yIJla W CEPEAMHHOTO
NEPIEHAUKYIISIPA K OTPE3KY.

Tpeyronasauk. Beicota, MeauaHa, OucceKTpuca, CpeIHssI JHHUSA TPEYrOJbHHUKA.
PaBHOOeipeHHBIE U PaBHOCTOPOHHUE TPEYTOJbHUKH; CBOICTBA M MPU3HAKU PaBHOOEIPEHHOIO
TpeyroyibHUKa. [Ipu3HaKku paBeHCTBA TPEYrOJbHUKOB. HEpaBeHCTBO TpeyroabHUKA.
CooTHoOIIEHHS MEX/1y CTOPOHAMU M YIJIaMU TPEyroJIbHUKA.

CymmMma yriioB TpeyrojbHUKa. BHeninue yrisl TpeyroisHuka. Teopema Paieca. [Tonodue
TpeyroiabHUKoB. [Ipu3Haku nomobusi TpeyroiabHukoB. Teopema Ilugaropa. Cunyc, kocunyc,
TaHI'€HC, KOTAHI'€HC OCTPOr0 YIJIa MPSMOYTOJIbHOIO TPEYTOJIbHUKA U YIJIOB
or 0 mo 180° npuBeneHue k ocTtpomy yriy. PemeHue npsMOyroibHBIX TPEYrOJIbHUKOB.
OCHOBHOE TpPUTOHOMETPUYECKOE TOXKIAECTBO. POpMyiibl, CBA3BIBAIOIINE CHUHYC, KOCHHYC,
TAHI€HC, KOTAaHT€HC OJHOI0 M TOrO e yria. PemeHue TpeyroJbHUKOB: TEOpEMa KOCUHYCOB U
TEOpeMa CUHYCOB. 3aMe4aTeIbHble TOUKH TPEYTOJIbHUKA.

UYeteipéxyronbHuk. [lapamnenorpamMm, €ro cBOWCTBAa W MpHU3HAKU. [IpsSIMOYroiabHHK,
KBaJpaT, pOMO, UX CBOMCTBA U MpHU3HAKK. Tpanenus, CpeaHss JUHUS Tpaneluu.

MHoroyronsHuk.  Beimykinele  MHOroyrogpHukn. CymMMa — yriioB  BBIITYKJIOTO

MHOrOoyrosibHuka. [IpaBUiIbHbIE MHOTOYTOJIBHUKH.
OxpyxHocth U Kpyr. Jyra, xopaa. Cekrop, cerMeHT. LleHTpanbHBINA yroiy, BIUCAHHBIA yrod,
BEIIMYMHA BIIMCAaHHOIO YIVIa. B3auMHOE pacronoKeHHe NpsSIMOM U OKPYXKHOCTH, JABYX
okpyxxHocTel. KacarenbpHas n cexymas K OKpYKHOCTH, UX CBOMCTBA. BrimcaHHbIE U ONMCaHHBIE
MHOTOYrOJIbHUKU. OKpYKHOCTb, BIMCAaHHAsI B TPEYTOJIbHUK, U OKPYKHOCTb, OIIMCAHHAsI OKOJIO
TpPEeYrojabHUKa. BrincanHsle 1 ONMCaHHBIE OKPY>KHOCTH MPAaBUIBHOTO MHOTOYT'OJIbHUKA.



I'eomerpuueckue npeodpazoBanus. [lonstue o paBerctse ¢puryp. [loHsTre o 1BUKEHUN:
oceBas U LIEHTpalbHas CUMMETPHHM, MapajuleibHblil mepeHoc, noBopot. [loHsarue o mopobun
(buryp u roMoTeTHH.

IlocTpoenuss ¢ momompl0 HUPKYIs W JuHedkd. OCHOBHBIE 3a7a4yd HAa IIOCTPOCHUE:
JIEJIEHNE OTpe3Ka I0I0JIaM; [IOCTPOEHUE yIJla, pAaBHOTO JAHHOMY; IIOCTPOEHUE TPEYTOJIbHUKA T10
TpEM CTOpPOHAM; IOCTPOCHHME MEPHEeHAMKYIspa K INPsMON; MOCTPOEHHE OUCCEKTPHUCHI YIJIA;
JIeJICHUE OTpe3Ka Ha N paBHBIX YacTeH.

Pemenne 3amady Ha BBIYMCIEHHUE, J0KA3aTEIbCTBO M IIOCTPOEHUE C MCIOJIB30BAHHEM
CBOWCTB M3y4YECHHBIX UTYP.

H3mepenune reomerpuyeckux BeJM4YHMH. JUimHa oTpe3ka. PaccTosHuMe OT TOYKH 1O
psAMOH. PaccTosiHue Mexay napajyiebHbIMU IPSIMBIMH.

IlepumeTp MHOTOYTOJIbHUKA.

JlIHa OKPY>KHOCTH, YUCJIO T; JUIMHA JYT'H OKPYKHOCTH.

I'pagycHas Mepa yriia, COOTBETCTBUE MEXY BEIMYMHON LIEHTPAIBHOIO yIia W JJIUHOU
JIyTH OKPY>KHOCTH.

[Tonatue miomaau miaockux ¢uryp. PaBHOcocTaBieHHbIE M PAaBHOBEIMKUE (UIYpPHI.
[Tnomane npsmoyronbHuKa. [lnomany napanienorpaMmma, TpeyrojibHUKa U Tpaneuuu. Ilnomans
MHoOroyrojpHuka. Ilnomane kpyra u momans cexropa. CoOOTHOIIEHHE MEXAY IUIOLIAIIMU
oTI00HBIX uryp.

Pemenne 3amay Ha BBIYMCIEHHE M JI0KA3aTEIbCTBO C HCIOJB30BAHUEM HM3YYEHHBIX
dbopmy.

Koopaunarel. VYpaBuenue npsmoil. Koopaunatsl cepenunsl  otpe3ka. dopmyna
PacCTOSHUSA MEXY IBYMSI TOUKAMHU IIJIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

Bekrtopsl. J[nuHa (Moxynb) BekTopa. PaBencTBO BekTOpoB. KosmHeapHble BEKTOpBI.
Koopaunatsl BekTopa. YMHOXKEHUE BEKTOpa Ha YMCJIO, CyMMa BEKTOPOB, Pa3jiOkKEHHE BEKTOpa
10 IBYM HEKOJUIMHEApHBIM BeKTOpaM. CKaJIipHOE TPOU3BEACHUE BEKTOPOB.

TeopeTnko-MHOXKeCTBEHHbIEe MOHATHS. MHOXXECTBO, 3JIEMEHT MHOXKECTBA. 3a/laHue
MHOJKECTB IIE€PEUUCIICHUEM JJIEMEHTOB, XapaKTEPUCTUYECKUM CBOMCTBOM. IlonmMHOkecTBO.
OO0benuHeHue u
NIEPECEYEHNE MHOXKECTB.

JuemeHThl Jioruku. OrmpeneneHue. AKCHOMBI U TeopeMbl. JlokazaTeiabCTBO.
JlokazarenbcTBO OT poTUBHOTO. Teopema, oOpaTHas naHHo#. [IpuMep u KOHTpIpuUMep.

[lonsiTE O PaBHOCHUJIIBHOCTH, CJIE€AOBAHUU, YIOTpPEOJIEHUE JIOTUYECKUX CBA30K ecau ...,

Mo ..., 8 MOM U MOAbKO 8 MOM Clydae, JIOTUUECKUE CBS3KH U, UIU.
I'eomeTpust B ucropuyeckom pazsuruu. Ot 3emiemepus k reomerpud. [Tudarop u ero mkona.
Qainec. Apxumen. [loctpoeHne npaBUIbHBIX MHOTOYroibHUKOB. Tpucekuus yrina. Ksagpartypa
Kpyra. ¥YaBoenue kyba. Vcropus uucna n. 3omnotoe ceuenue. «Hauana» Epknuna. JI. Ditnep. H.
N. Jlob6aueBckuit. McTopus naroro mocrysara.

Conep:xanue Kypca o0yuyeHHUsi reOMeTpPHH 7 KJjacca.

1. HauaabHble reomerpuueckue ceenenus (10 yacos).

HauanbHble nonsTus miaanumerpuu. ['eomerpuueckue ¢urypsl. [loHsTHe 0 paBeHCTBE
¢uryp. Otpe3ok. PaBeHcTBO oTpe3koB. J[mmHa oTpe3ka u ee CBOMCTBA. YTou. PaBeHCTBO yriioB.
Bennunna yrma u ee cBolictBa. CMEXHbBIE W BEPTUKAIBHBIE YIVIBI M MX CBOWCTBA.
[TepnieHIUKYyIApHBIE TIPSIMBIE.

OcHoBHas1 1eJIb — CUCTEMATHU3UPOBATh 3HAHUS 00yUJaroIUXCsi 00 OCHOBHBIX CBOMCTBAaX
IPOCTEUIINX T€OMETPUUECKUX (PUTYp, BBECTH IOHATHE PaBEHCTBA (UTYD.

OcHOBHOE BHUMaHHE B Y4eOHOM MarTepualie dTOW TeMbl yAENsAeTCS ABYM acHeKTaM:
NOHATUIO PAaBEHCTBA T€OMETPUYECKUX (GHUTyp (OTPE3KOB W YIJIOB) M CBOMCTBaM H3MEPEHUS
OTPE3KOB U YIJVIOB, YTO HAXOAMUT CBOE OTPAKEHUE B 3aJaHHOW CUCTEME YIPAKHEHUM.
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N3ydyeHne naHHOW TeMbl JOJDKHO TakKe pelarh 3aJady BBEIECHHS TEPMHHOJIOTHH,
Pa3sBUTHsI HaBBIKOB M300paK€HUsS IUIAHUMETPUUYECKUX (UIYyp U HNPOCTEHIINX Ie€OMETPHUYECKUX
KOH(Urypanuid, CBI3aHHBIX C YCJIOBHUSMH pEIIaeMbIX 3anad. Pemenue 3amau AaHHOH TEMBI
cllelyeT MCIOJIb30BaTh JJsl IOCTENEHHOro (OpMHUPOBaHUS Yy OOY4YarOUIMXCS HaBBIKOB
NPUMEHEHHS CBOMCTB T€OMETPUUYECKUX (PUTYp KaK OMOPHI MPHU PELICHUHU 3a]1a4, IePBOHAYATBHO
IIPOrOBAPUBAs UX B XOJI€ PELICHMs YCTHBIX 3a/1a4.

2. Tpeyroabuuxu (18 yacos).

Tpeyronbuuk. Ilpu3Haku paBeHCTBa TpPEYroJbHUKOB. lleprneHaukyissp K HpsAMOM.
Menuanbl, OUCCEKTPUCHI W BBICOTHI TPEYrojbHUKA. PaBHOOEIPEHHBIH TPEYroJbHUK H €ro
cBoiicTBa. OCHOBHBIE 33JJa4H HA IOCTPOCHHUE C IIOMOILBIO IUPKYJIS U JINHEUKH.

OcHoBHasi meab — chopMupoBaTh YMEHHE JOKa3blBaTh PABEHCTBO JaHHBIX
TPEYroJbHUKOB, ONUPAsICh HA U3yYCHHbIE IPU3HAKHU; OTPAOOTaTh HABBIKM PEILIEHHs MPOCTEHIINX
3a/1a4 Ha IIOCTPOEHUE C IIOMOIIBIO LIUPKYJISA U JIMHEHKH.

IIpy wu3yyeHMH TEeMbl CJEIyeT OCHOBHOE BHUMaHME YAEIUTb (HOPMUPOBAHHUIO Yy
00y4aroluXCcsi YMEHHs JOKa3bIBaTh PAaBEHCTBO TPEYIOJbHUKOB, T. €. BBIIEIATh PABEHCTBO TPEX
COOTBETCTBYIOILUX DJEMEHTOB JAHHBIX TPEYTOJIbHUKOB M JEJIaTh CCBUIKM HAa W3Y4YCHHBIE
npu3Hakd. Ha HavaibHOM dTame HM3Y4eHUs TeMbl TI0JE€3HO Ooibllle BHUMAHUS YICNSATH
MCIIOJIb30BAaHUIO CPENICTB HATJIAHOCTH, PELICHUIO 331a4 110 TOTOBBIM YEpTEXkKaM.

3. ITapasuienbublie npsiMble (11 yacoB).

[Ipy3Haky napauIeIbHOCTH MNpPSMBIX. AKCHOMa NapauledbHBIX HpsMbIX. CBolicTBa
NapauIeIbHBIX IPSIMBbIX.

OcHoBHaAsi peJb — J1aTh CHCTEMAaTUYECKHE CBEIEHUS O MapajuIeIbHOCTH IPSAMBIX;
BBECTHU AKCHOMY MAPAJUICIIbHBIX IPSIMBIX.

3HaHHA IPU3HAKOB MAPAJUIEIBHOCTH IPSAMBIX, CBOWCTB YIJIOB IpU NapajuUIeIbHBIX
OpSIMBIX U CEKyIEeHd HaXOASAT LIMPOKOE NPUMEHEHHE B JalIbHEHIIEM Kypce I€OMETpPHH IpHU
U3Y4EHHH YETBIPEXYTOJIbHUKOB, MOAOOUS TPEYroJbHUKOB, a TaKXkKe B Kypce CTEepEOMETPHH.
Orcrona cieyer HeOOXOIUMOCTh  YAEIUTh 3HAUUTEIbHOE BHUMaHUuE (OPMUPOBAHUIO YMEHUM
JIOKa3bIBaTh MApaJUIEIbHOCTh NPSAMBIX C HCIOJB30BAHMEM COOTBETCTBYIOLIUX IIPHU3HAKOB,
HAXOJUTh PaBHBIE YTJIbI IPU MapaUIEIbHBIX MPSMBIX U CEKYIIEH.

4. CooTHOIIEHNSI MeKIy CTOPOHAMH H YIJIaMH TpeyrojbHuka (21 uaca).

Cymma yrioB TpeyronbHuKa. COOTHOLIEHHUS MEXKYy CTOPOHAMM U yTJIaMH TPEYrOJbHUKA.
HepaseHnctBo TpeyronpHuka. HekoTopele cBOWCTBa NPSAMOYTOJIbHBIX TPEYrOJIbHUKOB. IIpu3Haku
paBEHCTBA NPSIMOYIOJBHBIX TPEYroJIbHUKOB. PaccrosiHue OoT TOukM 10 mnpsmou. PaccrosiHue
MEXy MapaJyIebHBIMU NPAMBIMU. 3a1a4 Ha IOCTPOECHHUE.

OcHoBHas LeJIb — pacIIMPUTh 3HAHUS 00YJaroIIMXCs O TPEYroJIbHUKAX.

B naHHOH Teme paccMaTpuBaeTCs OJHA W3 BaXHEHMIINX TEOPEM Kypca — Teopema o
CyMMe€ YIJIOB TPEYroJIbHHKa, B KOTOPOH BIepBble (OpMyNIUpyeTcss HeoueBUIHbIN (akT. Teopema
MO3BOJIIET IIOJIYYUTh Ba)KHBIE CJEACTBUS — CBOMCTBO BHEUIHETO YIVIa TPEYrOJbHUKA,
HEKOTOPBbIEC CBOMCTBA U MTPU3HAKU NIPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.

ITpu BBeIEHUM MOHATHS PACCTOSHUS MEXY NMapauIeIbHBIMU MPSMBIMU y 00YUYaIOIINXCS
dbopMupyeTcsl peACTaBIE€HUE O MapaJlJeIbHBIX MPSIMBIX KaK PaBHOOTCTOSIIUX APYr OT JApyra
(Touka, ABWXKYIIAsCA MO OJHOM W3 MapayieIbHBIX MPSMBIX, BCE BpeMsi HAXOAUTCS HAa OJHOM U
TOM € PACCTOSIHUM OT JAPYrod mpsMoii), uTo OyJeT HCHOJIb30BaThCS B JalbHEHIIEM Kypce
TEOMETPUHU U NIPU U3YYCHUU CTEPEOMETPHUHU.

[Ipn pemennn 3agau Ha noctpoerue B VII kiacce pekomeHAyeTcs OrpaHUYHUBATBHCS
TOJIbKO BBINTOJIHEHHEM IOCTPOEHHUSI MCKOMOM (Urypbl LUPKYyJIeM M JMHEHKol. B oTaenbHbIX
CIIy4asix MOXHO ITPOBOJIUTH YCTHO AHAJIN3 U JI0KA3aTeNIbCTBO, a AJIEMEHTBI UCCIIEIOBAHUS MOTYT
IIPUCYTCTBOBATH JIMILIb TOTJA, KOI/Ia 3TO OTOBOPEHO YCIIOBUEM 3aJJauH.

IMoBTOpenue. Pemenue 3axau (8 yacos).

Cuctemaruzanusi 1 0000IICHHE TOJTYYEHHBIX 3HAHMHA 3a Kypc T€OMETpHH 7 Kiacca,
pelIeHne 3a1a4 1o BCEM T€MaM, IPUMEHEHUE U3YYEHHBIX CBOMCTB B KOMIUIEKCE IIPHU PEIICHUN
3a/1a4.



Conep:xkanue Kypca o0y4eHus1 reoMeTpun 8 Kiacca.

Pazgea 1. YUerbipéxyroabuuku (14 yacos).

JlokazarenbcTBa OONBIIMHCTBA TEOPEM JAHHOTO pa3/iea W PEeHIeHUS MHOTUX 3ajad
MPOBOJAATCS C TOMOIIBIO TPU3HAKOB PABEHCTBA TPEYrOJIbHUKOB, IO3TOMY TMOJIE3HO HX
HOBTOPUTH B Hayaye u3ydeHus TeMmbl. OceBas W LIEHTpallbHas CUMMETPUU BBOJSTCS HE Kak
npeoOpa3oBaHre IUIOCKOCTH, a KaK CBONCTBA T'€OMETPHUUECKUX (UTyp, B YaCTHOCTH
YeThIPEXYrOJbHUKOB. PacCMOTpeHHEe 3TUX MOHATUN Kak ABM)KEHUH IUIOCKOCTH COCTOMTCS B 9
KJ1acce.

Ilenu usyuenus pazoena:

* U3Y4YUTh HaumOoJjiee BaXKHbIE BHJIBI YETHIPEXYTOJIBHUKOB -  Mapajiiel]orpaMM,
IPSMOYTOJILHUK, POMO, KBaJpaT, TPaneluio;

* IaTh MpeJcTaBlieHue o (purypax, o01a1atoluX OCEBON UM LIEHTPAIbHON CHMMETpPHEH;

Paznen 2. [lnomaasb (14 yacos).

BreiBon ¢opmyn misi BbIUKCICHHS IUIOMIAel MPSMOYTOJbHHKA, MMapajuieorpaMmma,
TPEYrojbHUKA, Tpalelud OCHOBBIBAETCS Ha JIBYX OCHOBHBIX CBOMCTBax IUIOIIAJEH, KOTOpbIE
MPUHUMAIOTCS UCXO/I U3 HATJISIIHBIX MPEICTaBICHUI, a Takke Ha (hopMylie IJIOMAAN KBaJparTa,
000CHOBaHHE KOTOPOW HE SIBISIETCS 00s3aTelIbHBIM s oOyuarommxcs. HerpagumuoHHon s
HIKOJILHOTO Kypca SIBJsIeTCsl TeopeMa 00 OTHOLISHUH IUIOMIaZe TPeYrodbHUKOB, HMEIOIIUX 1O
paBHoMy yriy. OHa MO3BOJSIET B JaJbHEWINEM JaTh IPOCTOE J0KA3aTeIbCTBO IPU3HAKOB
nooousi TpeyroibHUKOB. B 3TOM COCTOMT OIHO U3 MPEUMYILIECTB, OOYCIOBICHHBIX PaHHUM
BBEJCHUEM TNOHATHUs Iomaau. JlokazarenbctBo TeopeMbl Iludaropa ocHoBbIBaeTCsS Ha
CBOICTBax momaaei u hopMynax s Iomaeil Kpajapara U IpIMOyroibHUKa. JJokazbiBaeTCs
TaKxke Teopema, oopatHas Teopeme [Tudaropa.

Llenu usyuenusn pazoena:

* PacIIMPUTH U YIIyOUTH TIOJIYYEHHBIE B 5 - 6 KJlaccax MPeACTaBICHUS 00yJaromuxcs 00
W3MEPEHUH U BBIYUCIICHUM IIJIOLIAACH;

* BBIBECTH (OpMYJIbl IUJIOLIAEH MPSIMOYTOJIbHMKA, MapajljesiorpaMmma, TpPeyrojibHHKa,
Tparnenumy;

* T0OKa3aTh OJIHY U3 ITIaBHBIX TEOpEM reoMeTpun - Teopemy lludaropa.

Pa3nea 3. [Tono6nbie Tpeyroiabunku (19 yacos).

Ompenenenue MOJOOHBIX TPEYTOJIBHUKOB JIa€TCA HE Ha OCHOBE IpeoOpa3oBaHUs
noo0us, a yepe3 paBeHCTBO YIJIOB M MPONOPIMOHAIBHOCTh CXOJCTBEHHBIX CTOpPOH. [Ipu3Haku
noo0Usi TPEYroJIbHUKOB JIOKa3bIBAIOTCA C TIOMOIIbIO TEOPEMbl OO OTHOIIEHHHU IUIOIIAJEH
TPEYroJbHUKOB, UMEIOIMX MO paBHOMY yriay. Ha ocHoBe mpu3HaKoB MmoJoOMs JOKa3bIBaeTCS
TeopeMa O CpeIHEel JIMHUU TPEeyrojibHUKa, YTBEPXKACHHE O TOUYKE IE€PEeceueHus: MeauaH
TPEYrOJbHUKA, & TAK)KE J[Ba YTBEP)KIEHHUS O MPONOPLUOHAIBHBIX OTPE3Kax B MPSIMOYTOJIBHOM
TpeyroiabHuke. Jlaercs mpencraBieHHe O MeToJe MojaoOMsi B 3ajadyax Ha mocTpoeHue. B
3aKJIFOYEHHUE TEMBI BBOJATCS 3JIEMEHTBHI TPUTOHOMETPUU — CHHYC, KOCUHYC M TAaHI'€HC OCTPOrO
yria npsiMOyrojbHOTO TPEYroJbHUKA.

Ilenu usyuenusn pazoena:

* BBECTHU MOHATHE NMOAOOHBIX TPEYTOJIbHUKOB;

* paccMOTpPETh MPU3HAKU MMOA00US TPEYroJIbHUKOB M UX MPUMEHEHUs K JJ0Ka3aTelbCTBY
TEOpEM U PELICHHIO 3a]a4;

* clenaTh MEpBBIM IIar B OCBOGHUHU OOYYAIOIIUMUCS TPUTOHOMETPHUYECKOIO ammapara
TEOMETPHH.

Pa3nea 4. Oxkpy:xkHocth (17 yacos).

B nanHoM paszgene BBOAMTCS MHOTO HOBBIX MOHSTHH W paccMaTpUBAaeTCs MHOTO
YTBEP)KICHHM, CBSI3aHHBIX C OKPYXHOCTBIO. 71 WX YCBOGHHS CIEAYeT YIeNUTh OOJbIIOe
BHUMaHUE PEIIECHUIO 3a/1a4y. YTBEPKACHUS O TOUKE MEpecedeHUs] OMCCEKTPUC TPEYTOJIbHUKA U
TOUYKE MEPECEUEHUS CEPEANHHBIX MEPIEHINKYISIPOB K CTOPOHAM TPEYTOJIbHUKA BBIBOASTCS Kak
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CIIEZICTBUS U3 TEOPEM O CBOWMCTBAaX OMCCEKTPHUCHI yIila M CEPEAMHHOTO MEPIEeHAMKYIIpa K
oTpe3ky. TeopemMa O TOUKe MepecedeHHs BBICOT TPEYTOJbHUKA (MM HX IPOIOJKEHHI)
JIOKa3bIBAETCSI C IOMOILBbIO YTBEP)KEHUS O TOUKE NIEPECEUEHMSI CEPEANHHBIX MEPIEHANKYIISPOB.
Hapsiny ¢ Teopemamu 00 OKpYXHOCTSIX, BIUCAHHOW B TPEYTOJIbHUK U ONKUCAHHOH OKOJIO HEro,
paccMaTpUBAIOTCS CBOWCTBO CTOPOH OIMCAHHOI'O YETBIPEXYIOJbHUKA M CBOMCTBO YIJIOB
BIIMCAHHOT'O YEThIPEX YT OJIbHUKA.

Llenu uzyuenusa pazoena:

* pacUIMpUTh CBEJEHUS 00 OKPYKHOCTH, IIOJy4eHHbIe 00yJaromuMucs B 6 Kiacce;

* U3YYUTh HOBBIE (DaKThl, CBSI3AHHBIE C OKPY>KHOCTBIO;

* [I03HAKOMUTb 00Y4YaAIOLIUXCS C YETBIPbMS 3aMeuaTeIbHbIMU TOUKAMU TPEYTOJIbHUKA.
IToBTOpenue (4 yaca).

Conep:xanue Kypca o0yyeHusi reomeTpuu 9 kiacca.

Pasnen 1. Bekropsbl. (8 yacos)

BekTop onpenensieTcs Kak HanmpaBJICHHBIA OTPE30K U JEHCTBUS HaJl BEKTOPAMH BBOASTCA
TaK, KaK 3TO INPHUHSITO B (pU3MKE, T. €. KaK JACUCTBUS C HaIlpaBJIEHHbIMHU OTpe3kaMu. OCHOBHOE
BHHUMaHUE JOJKHO OBITh YAENEHO BBIPAOOTKE YMEHHUN BBHIMOJHATH ONEPAlUU HaJ BEKTOpaMU
(cxyagplBaTh BEKTOPbl IO IIpaBWJIaM TPEYrojibHUKa M MNapajuleJorpaMma, CTPOUTh BEKTOP,
paBHBIN Pa3HOCTH JIBYX JAHHBIX BEKTOPOB, a TaKXKe BEKTOP, PaBHBIN MPOU3BEACHHUIO JAHHOTO
BEKTOPA Ha JAHHOE YUCJIO).

esaun u3yyenus pasjgea:

* HAYYHTh Yy4YallUXCs BBIOJIHATH NEHCTBUS HAJ BEKTOPAMH KaK HaIlpaBICHHBIMH
OTpe3KaMH, YTO BaXHO I IPUMEHEHUSI BEKTOPOB B (PU3UKE.

Pasnen 2. Metoa koopaunar. (10 yacos)

Ha mnpumepax moka3piBaeTcsi, KaK BEKTOPbI MOTYT MPUMEHSTHCS K PEIICHHUIO
reoMeTpuueckux 3agad. JlemoHctpupyercss 3(@PeKTUBHOCTH NpUMEHEHUs GopMyn s
KOOPJIMHAT CEpeAMHbI OTPE3Ka, PaCCTOSIHUA MEXIY JBYMs TOUKaMH, YPaBHEHUH OKPYKHOCTH U
OpsIMOM B KOHKPETHBIX T€OMETPUYECKHX 3a/JayaxX, TEM CaMbIM JaeTcs IpeacTaBiIeHHe 00
U3Yy4EHHH F€OMETPUUECKUX (PUTYP C IIOMOLIbIO METOJIOB aIreOphl.

Lenun usyyenus pazgena:

* TI03HAKOMHTh OOYYAIOIIUXCS C MCIOJIb30BAaHHEM BEKTOPOB M METOJla KOOPAHMHAT NpHU
peLIeHNH TeOMEeTPUUYECKUX 3a/1a4.

Pa3nea 3. CooTHOIeHHS MeKIy CTOPOHAMH M YIVIaMH TpeyroJbHuka. CkajasipHoe
npousBeaeHue BeKTopoB. (11 yacos)

Cunyc u xocunyc arob6oro yrma ot 0° mo 180° BBOASATCS C MOMOUIBIO €IUHUYHOMN
MOJIyOKPY’KHOCTH, JOKAa3bIBAIOTCS TEOPEMbl CHHYCOB UM KOCHHYCOB U BBIBOAMTCS €IIE OJHA
(dopmyIna mIomaan TpeyrojibHUKa (MOJOBUHA POU3BEIEHUS JIBYX CTOPOH HA CUHYC yIila MEXIy
HUMH). DTOT ammapar MPUMEHSETCS K PEIICHUI0 TPeyrolbHUKOB. CKalspHOE MpPOU3BE/EHUE
BEKTOPOB BBOJUTCS Kak B (u3MKe (IPOM3BEACHUE JJIUH BEKTOPOB HA KOCHHYC YIia MEXITY
HuMH). PaccMaTpuBaroTCsi CBOMCTBAa CKaJIpHOTO TPOM3BEACHHUS M €ro IMPUMEHEHHE IpHU
pelIeHnH reoMeTprueckux 3ajady. OCHOBHOE BHUMaHUE CIEIyeT YACTUTh BBIPAaOOTKE MPOYHBIX
HABHIKOB B MPUMEHEHMHM TPUTOHOMETPUYECKOrO armapara IMpU PEIIeHUH TIeOMETPUUYECKUX
3azad.

esn u3yyenus pasjaesa:

* Pa3BUTh YMEHHE YYAIIUXCS MPUMEHSTh TPUTOHOMETPUUECKHI ammapar Mpu perieHuu
FeOMETPUUECKUX 3aj1au.

Pa3nea 4. lnHa OKPY/KHOCTH U IUI0IIAAL Kpyra. (12 yacos)

B Hawame Tembl jgaercd  ompejelieHHe  NPaBWJIBHOTO  MHOTOYIOJIbHHKA U
paccMaTpUBAIOTCS TEOPEMBI 00 OKPYKHOCTSIX, OMUCAHHOM OKOJIO IPAaBUIBHOTO MHOTOYTOJIbHUKA
1 BIHUCAaHHOW B Hero. C MOMOIIBI0 OMUCAHHOW OKPY>KHOCTH PEIIAIOTCA 3aJa4d O MOCTPOCHUU
MPAaBWJIBHOTO IIECTHYTOJIbHUKA W TPABUIBHOTO 2N-yrodbHUKA, €CIM JaH MPaBHIBHBIA n-
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yroiabHuK. Dopmynbl, BbIpaXkarolde CTOPOHY MPaBUIBHOTO MHOTOYTOJIBHUKA U Paguyc
BIIMCAHHOW B HETO OKPYKHOCTH Y€pe3 PaJuyC OMUCAHHOW OKPY)KHOCTH, MCIOJB3YIOTCS IPH
BbIBOJIC ()OPMYIT JUIMHBI OKPYXXHOCTH U TUIOIIATN Kpyra. BBIBOI ommpaeTcsi HA WHTYUTUBHOE
MIPEACTABJIICHHE O TMpejeie: MPU HEOrPAHWMYCHHOM YBEIMYCHHH YKCIIAa CTOPOH IMPaBHIBHOTO
MHOTOYTOJIbHUKA, BIHUCAHHOTO B OKPYXHOCTb, €r0 IEPUMETP CTPEMUTCS K JUIMHE 3TOU
OKPY>KHOCTH, a TUIOIIA/Ib - K IO KPyra, OTPaHUYEHHOTO OKPY>KHOCTBIO.

Hean n3yyenus pasgena:

* PaCHUIMPHUTH 3HAHUE YYAIIUXCS O MHOTOYTOJIbHUKAX;

* pPacCMOTPETh TOHATUS JJIUHBI OKPY)KHOCTH W IUIOINATU Kpyra u (GOpMYINBI ISl UX
BBIYHCIICHHUS.

Paznen S. /IBu:kenus. (8 4yacoB)

JIBMOKEHHE TIOCKOCTH BBOJUTCS KaK OTOOpaKCHHE IJIOCKOCTH Ha: ce0s, COXpaHsIoIIee
paccTostHuE MeXIy Toukamu. [Ipu paccMOTpeHMH BHIOB JBWKEHHM OCHOBHOE BHHMAaHUE
yHemnsieTcsl TMOCTPOSHUI0 00pa3oB TOUEK, IMPSMBIX, OTPE3KOB, TPEYTOJBHUKOB MPU OCEBOU U
[EHTPATBbHOW CHMMETPHSX, MapajUIeIbHOM MepeHoce, moBopote. Ha addekTHBIX mpumepax
MOKa3bIBACTCS NPUMEHEHUE JBWIKEHUH TIPU PEIICHWH TeOMEeTpUUYecKuX 3amad. [loHsatue
HAJIOKEHUSI OTHOCUTCS B JIAaHHOM KypC€ K YHCIY OCHOBHBIX MOHSATUH. [[oka3wiBaeTcsi, 4TO
MOHATUS HAIOXKEHUS M JABUKCHUS SBJISIOTCS DKBUBAJICHTHBIMH: JHO00C HAJIOKEHHUE SBIISETCS
JIBUKCHUEM ILIOCKOCTH M 00partHO. M3ydeHwe MoKa3arenbCTBa HE SBISETCS 00S3aTEIbHBIM,
OJIHAKO CJIEIyeT PACCMOTPETh CBSA3b MOHSATUI HAIOKEHUS U IBHKECHUS.

Hean n3yyenus pasaena:

* MO3HAKOMUTH YYalIUXCS C TMOHSTHEM JBUKEHHUS U €r0 CBOWCTBAMHU, C OCHOBHBIMHU
BUJIAMH JBH>KEHUM, C B3aMMOOTHOILICHUSIMU HAIOKEHUM U ABUXKCHUM.

Paznen 6. HauanbHble cBeeHUs U3 crepeoMeTpun. (8uacoB)

PaccmoTpenue mpocTelImx MHOTOTPAaHHUKOB (MPU3MBI, TTapaJlIeIeueaa, TupaMuibl),
a TakXke TeNl W MOBEpXHOCTeH BpaiieHus (IMIMHApA, KOHyca, chepsl, apa) MPOBOAUTCS Ha
OCHOBE HATJISITHBIX TPEACTABICHUM, 0€3 MpUBJICUEHUsT aKCHOM cTtepeomeTpun. Dopmymnsr s
BBIUKCIICHHS] O0BEMOB YKa3aHHBIX TeNl BBHIBOASTCS HAa ocHoBe mpuHIuna Kapambepu, Gpopmysst
JUIST BBIYHMCIICHMS TUTOMIAZe OOKOBBIX IMOBEPXHOCTEW INWJIMHIApAa M KOHycCa TOJYyYaroTCcs C
MOMOIIIBIO Pa3BepTOK OITUX MOBEpXHOCTEH, Qopmyrna miomaaun cdepbl MNPUBOAUTCS Oe3
000CHOBaHUSI.

Heian n3yyenus pasjeia:

* JIaTh HAYaJILHOE MPECTABICHHUE O TeJIaX U MOBEPXHOCTSIX B MPOCTPAHCTBE;
* TIO3HAKOMHTH Y4YallUXCS C OCHOBHBIMH GoOpMylaMu JUIsi BBIYHCICHUS IUIOMIAJCH
MOBEPXHOCTEN U 0OHEMOB TEJL.
00 akcnomax muaHuMeTpu (2 4aca)
IoBTOpEHnue (9 yacon).

TEMATHYECKOE IINTAHUPOBAHHUE

JI. C. Aranacsu, B. ®. byry3os, C. b. Kagomues u 11p. «['eomerpus, 7», «I'eomerpus, 8»,
«I'eomerpus, 9»

TEMATHYECKOE INTAHUPOBAHUE KYPCA TEOMETPHUSI 7 KJIACC

Nen\ Pa3nen Y4eOHbIe yachl KoHTpoJbHbIe padoThI
n
1. HavanbpHble reomeTpuyueckue 10 1
CBEJCHUS.
2. TpeyronbHUKH. 18 1
3. [TapannenpHble MpsIMBIE. 11 1
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4, COOTHOIIICHHS MEXKTy CTOPOHAMH 1 21 2
yIJIaMU TPEYroJbHHKA.
[ToBTOpEHME. 8 1 (uToroBas)
Hroro. 68 6
KoanuectBo Tem: 4
TEMATHUUYECKOE IINTAHUPOBAHUE KYPCA 'EOMETPUS 8 KIIACC
Ne HaumenoBanue Y4eOnbie KounTtpoabHbie IpakTnyeckas
n\n pasneiia 4yachkl padoThI 4acTh
1 | YeThIpeXyroiabHHUKH. 14 1
2 [Tnomanu duryp. 14 1
3 | llogoGuble urypsr. 19 2
4 | OKpy>KHOCTb. 17 1
[ToBTOpEHME. 4 -
Hroro 68 5
KoanuectBo Tem: 4
TEMATHUYECKOE IINIAHUPOBAHUE KYPCA TEOMETPUS 9 KIIACC
Ne HanmeHnoBanue Y4eOHbIe KonTtpoabHubie IIpakTHyeckas
n\n pasneia Yachl padoThI 4acTh
1 | BekTopsl. 8 1
2 Meroa koopAauHAT 10 1
3 | CooTHOLIECHUS MEXTY 11 1
CTOpPOHAMH U YTIIaMH
TpeyroiapHuKa. CkanspHoe
MIPOU3BEICHNE BEKTOPOB
4 | lnuHa OKPYKHOCTH U 12 1
TUTOIIAbh Kpyra
5 | JIBmkeHus 8 1
6 | HagameHbIC cBelleHUS U3 8 -
CTEpEOMETPUH
7 | O6 akcnomax IJIAaHUMETPUHU 2
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[ToBTOpEeHME

HToro
KoanuecTBo TeMm: 6

68
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