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IIporpamma no reomerpuu s 7 — 9 kjaccoB 0011e00pa3oBaTeNbHBIX YUpesKIeHUH
YMK Mep3ask A. I'., [lonoucknii B. b., Pabunosuu E. M., AAxup M. C.

IlosicHuTeILHAS 3aMUCKA

[Iporpamma 1o reomeTpuu cocrapjieHa Ha 0CHOBE DyH/IaMEHTAJIBHOTO SJIpa COAEP KAHUS
obmiero oOpa3oBaHusi, TpeOOBaHMWN K pe3ylbTaTaM OCBOCHHS O0Opa30BaTEIBHOW IMPOTPaMMBI
OCHOBHOTO 00mIero o0pa3oBaHus, NPEACTABICHHBIX B (eAepaJbHOM TOCyJapCTBEHHOM
CTaHJapTe€ OCHOBHOro 001Iero oOpa3zoBaHusi C Y4€TOM IpeeMcTBEHHOCTH ¢ IlpumepHbIMU
IporpaMMaMy JjIsl HayaJbHOTO oOlIero oOpa3oBaHus MO MareMartuke. B Hell Taxke
YUUTBHIBAIOTCS JOMHUHHUPYIOIME HUJIeU U MosiokeHus lIporpammel pazButus v (GOpMUPOBAHUS
YHUBEpPCAJIbHBIX Y4€OHBIX JAEWCTBUHM [UIi OCHOBHOIO o0OIIero o0pa3oBaHus, KOTOpbIE
obecrieunBaroT (HOPMUPOBAHUE POCCUUCKON T'PakJIaHCKOW HJACHTHYHOCTH, KOMMYHHKATHBHBIX
KayecTB JIMYHOCTHU, U CIOCOOCTBYIOT (POPMHUPOBAHUIO KIIOUEBOM KOMIIETEHUUH — VMEHUIO
yuumocs.

Pabouas nporpamma no yue6HOMY Kypcy «I'eomerpusi» s 7-9 KilaccoB cOCTaBJI€HA Ha
ocHOBe aBTOopckoi nmporpammel A.I'.Mep3insk, B.b.Ilononckuit, M.C. Sxup u np.

[IpakTHyeckass 3Ha4MMOCTh IIKOJBHOTO Kypca r€OMEeTpuH 7-9 KiIaccoB COCTOMT B TOM,
YTO MpeIMEeTOM €€ N3yueHUs SBISIOTCS MPOCTPAHCTBEHHbIE ()OPMBI U KOJTHMUYECTBEHHBIE OTHOIIIE-
HUS pealbHOro Mupa. B coBpemMeHHOM 0O0lecTBe MareMaTHdeckas MOArOTOBKAa HEoOXoanMma
KaXJIOMY 4eJOBeKy, TaK KaK MaTeMaThKa NMPUCYTCTBYET BO BceX cdepax ueloBeuecKoi maes-
TEJIbHOCTH.

l'eomerpus sBisieTcs OAHMM W3 OIOPHBIX HIKOJBHBIX MpeIMeToB. [ eomerpuueckue
3HAaHUS U yMEHUS HEOOXOAMMBI AJIS U3ydeHHsl APYruX IIKOJIbHBIX TUCUMILIMH ((u3HKa, reorpa-
¢bus, xumus, nHGopmMaTuka u 1ip.).

OnHOM M3 OCHOBHBIX IL€JeM M3y4eHHUs] T€OMETPUM SBISAETCS pa3BUTHE MBIIUICHUS,
npexzae Bcero (popMupoBaHHE aOCTPAaKTHOrO MbILIUIEHHUS. B mpouecce u3ydeHHs TeOMETpHU
(GOopMHUPYIOTCS JIOTHYECKOE M aIrOPUTMHUYECKOE MBIIIJICHHE, a TaKkKe TaKhe KayecTBa
MBIIIUIEHUS,, KaK CHJa U THOKOCTb, KOHCTPYKTHMBHOCTb M KPUTHYHOCTb. [l ajganranuu B
COBPEMEHHOM HH(MOPMALMOHHOM OOLIeCTBE BaXHBIM (DAaKTOPOM SBJISIETCA (POPMHUPOBAHUE
MaTeMaTU4YeCKOr0 CTHUJIS MBIIUICHHs, BKJIIOYAIOIIEr0 B ce0S HHAYKIMIO U JEIyKLHIO,
0000IIeHne M KOHKPETHM3allMl0, aHaJlu3 W CHHTE3, KIacCHU(UKALUI0 U CHCTEMaTHU3allMIo,
abcTparupoBaHue ¥ aHAJIOTHUIO.

OOyuenune reoMeTpuu Aa&T BO3MOKHOCTh LIKOJbHMKAM HAy4YUTHCS IJIAHUPOBATH CBOIO
NeATelNbHOCTb, KPUTUYECKU OLIEHUBATh €€, IPUHUMATh CaMOCTOSATENIbHBIE PELIEHUs, OTCTauBaTh
CBOM B3IJISJIbI U YOCXKJICHHSL.

B npouecce u3ydeHuss reoMeTpuu IIKOJIbHUKM Y4YaTCsl M3J1araTh CBOM MBICIU SICHO U
HCYEPIIbIBAIOIIE, MPUOOPETAIOT HAaBBIKM YETKOTO BBINOJHEHUS MAaTeMaTHMUYECKUX 3alHcei, MpH
3TOM HCHOJIb30BAaHWE MAaTEMAaTUYECKOTO s3bIKa MO3BOJSET Pa3BUBAaTh Yy yUalllUXCS IPaAMOTHYIO
YCTHYIO U TUCBMEHHYIO PEUb.

3HaKOMCTBO C HCTOpPHEN pa3BUTUS T'€OMETPUM KaK Hayku (OpMHUpPYeT y ydalluxcs
MPEJCTAaBICHUS O FTEOMETPUH KaK YaCTH OOIIeUeIOBeYECKON KyIbTYPBHI.

3HAYUTEIILHOE BHUMAHHE B U3JI0)KEHUN TEOPETHUECKOTO MaTepHasa Kypca yAeIseTcs: €ro
MOTHBALIUH, PACKPBITUIO CYTH OCHOBHBIX MOHATUH, HIeH, MeToa0oB. OO0ydueHHe MOCTPOCHO Ha
0a3e TeOpUM pa3BUBAIOIIETO OOY4YEHHUs, YTO JOCTUIaeTCsl OCOOCHHOCTSIMM H3JI0XKEHHUs
TEOPETUYECKOr0 MaTepuaja U yNpaKHEHUSMH Ha CPAaBHEHUE, aHAJIW3, BBIIEJICHHE TJIABHOTO,
YCTaHOBJIEHHE CBsi3ei, Kiaccu(UKaluio, I0Ka3aTelbCTBO, OOOOLIEHHE W CHUCTEMaTH3alMIo.
Oco00 aKIEHTUPYIOTCS COAEPIKATENIbHOE PACKPHITHE MAaTEMaTHMYECKHX IMOHSITUH, TOJKOBaHUE
CYIIHOCTM MAaTeMaTHYeCKUX METOJAOB M OOJaCTH WX NPUMEHEHMs, JAEMOHCTpaIus
BO3MOJKHOCTEH NPUMEHEHUS TEOPETHUECKUX 3HAHWUU Ui pelleHHs pPa3HOOOpas3HbIX 3ajad
NPUKIAAHOTO Xapakrepa. Oco3HaHHe OOIEero, CyIlecCTBEHHOTO SBISETCS OCHOBHOM 0a3oit ams
peleHust yrnpakHeHWid. BakHO TNpPUBOAUTH JeTalbHbIE MOSICHEHUS K PEHICHUIO THIIOBBIX
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YOPaKHEHUH. DTUM PacKpbhIBA€TCA CYTh METOJA, MPEaracTcsi alifOPUTM WJIM 3BPUCTUYECKAS
CXeMa pEUICHHUs YIIPaKHEHUN ONIPEACIEHHOTO THIIA.

O0mas xapakTepucTHKa Kypca reoMeTpuu B 7-9 kiaccax

Conepkanue Kypca reoMeTpud B 7-9 Kiaccax MNpeACTaBiICHO B BHUAC CIEIYIOIINX
COJIEpXKaTENbHBIX pa3AenoB: «l eomempuueckue Queypory, «H3zmepenue 2eomempuueckux
eéeauuuny, «Koopounamury, «Bekmopuwry, «I'eomempus ¢ ucmopuueckom pazeumuuy.

Conepxxanne paznena «l eomempuueckue ¢huzypel» CIyKut 0a30i UIsl JanbHEHIIETO
M3y4YeHUs ydamuMucs reometpun. M3ydenue marepuana crnocoocTByeT (OPMUPOBAHUIO Y yda-
IIUXCSl 3HAHUW O TEOMETPUYECKON (urype Kak BaKHEHIIEH MaTEeMaTHYECKOW MOJEIH IS
OTIMCaHUs peabHOro MUpa. [ TaBHas 11eh JaHHOTO pa3jielia — pPa3BUTh y yJallluXcsi BOOOpaxke-
HUE€ U JIOTUYECKOE MBIIIJICHUE MyTEM CHUCTEMAaTHUYE€CKOTO M3YUYEHHsI CBOMCTB T'€OMETPUUYECKUX
(uryp v NpUMEHEHHS ITUX CBOUCTB MPHU PEIICHUH 33]]a4 BRIYUCIUTEILHOTO U KOHCTPYKTHBHOTO
xapaktepa. CyIiecTBeHHasl pojib MPU 3TOM OTBOJUTCS PA3BUTHIO T€OMETPUUYECKON MHTYHUIIUU.
Coueranue HarISAHOCTA C (OPMAIBHO-JIOTHYECKUM TOJXOJOM SIBJISIETCS HEOTHhEMJIEMOM
YaCThI0 TE€OMETPUUECKUX 3HAHUH.

Conepxanne pasnena «HMzmepenue zeomempuueckux GeauyuH» pPaCIIUPACT U
YIIIyOJIieT TPEACTABJICHHUS YJaluxcs 00 W3MEpEeHHsX J[UIMH, YIJI0B W IUIomaneil ¢uryp,
crocoOcTBYeT (POPMHUPOBAHUIO TPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX KaK TPU PEHICHUHU
TEOMETPUUECKHX 33J1a4, TaK U B TIOBCETHEBHON KU3HH.

Conepxanne pasnenoB «Koopounamwr»y, «Bexkmopwel» pacmupsieT W yriryonseT
MPEACTABICHUS  yUYallUXCsl O METOJIe KOOpAWHAT, pa3BUBAET YMEHUE IMPUMEHATH
anreOpanveckuil ammapar MpH PELIeHWH TeOMETPUYECKUX 3aad, a TaKKe 3a7ady CMEXHBIX
JUCLUIIINH.

Paznpen «l'eomempus 6 ucmopuueckom pazeumuuy, COJIEpPKAHUE KOTOPOTO
(¢bparMeHTapHO BHEAPEHO B H3JIOKEHHWE HOBOrO MaTepuajga Kak CBeACHHS 00 aBTopax
u3y4aeMbIX ()aKTOB M TEOPEM, HCTOPUU HMX OTKPBITUSA, MpEeAHa3HAuYeH A (OpMUPOBaHUS
MIPE/ICTAaBJICHUM O TEeOMETPUU KaK YacTH YeJIOBEYEeCKOM KYNbTYpbl, A OOIIEro pa3BUTHUSA
UIKOJIbHUKOB, U1 CO3JaHUsI KYIbTYPHO-UCTOPUYECKON Cpelbl 00yUeHusI.

MecTo Kypca reoMeTpuu B y4eOHOM ILJIaHe

ba3ucHbii yueOHbIN (0Opa3oBaTeNbHbIN) IJIaH HA U3yYEHUE TEOMETpUU B 7-9 Kjaccax
OCHOBHO IIKOJIBI OTBOJUT 2 y4eOHBIX Yaca B HEAEIO B TEUCHHE KaKI0ro rojia oOyueHusi, B roJl
68 gacos, Bcero 204 yacos.

JII/I‘IHOCTHBIE, MeETaNpeIMETHLIC U IPEAMETHDBIC PE3YJIbTAaThI
OCBOCHMUSA COACPKaHUA Kypca MATEMAaTUKH

N3ydyeHne maTeMaTHKU MO JaHHOM MporpaMMe  CIOCOOCTBYeT (OPMHUPOBAHUIO Y
yYallMXCs  JIMYHOCTHBIX, MeTAaNpeAMeTHbIX, MNpeJIMeTHbIX pe3yJIbTATOB OO0y4YeHHUS,
COOTBETCTBYIOIIUX TpeboBaHusM DenepanbHOT0 TOCYIAapCTBEHHOTO 00pPa30BATENBHOTO
CTaHJIapTa OCHOBHOTO OOIIer0 00pa30BaHus.

JInyHOCTHBIE Pe3yabTATHI:

1) BocCnHMTaHHE POCCHICKOM Tpa)kTaHCKOW HMIACHTHYHOCTH: MATPHOTH3MA, YBKEHHS K

OtedecTBY, OCO3HAHMS BKJIa/Ia OTE€UECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOW HAYKH;

2) OTBETCTBEHHOE OTHOIICHUE K YYCHHIO, TOTOBHOCTh U CIIOCOOHOCTHh OOYYarOIIUXCs K

CaMOpa3BUTHIO M CaMOOOpa30BaHUI0 Ha OCHOBE MOTHBAIIMM K OOYYEHUIO U
MMO3HAHUIO;



3) 0oco3HaHHBI BHIOOP M TIOCTPOCHHE JAAIBHEHIICH WHIAMBUIAYATbHON TPaCKTOPUU
oOpa3oBanusi Ha 0a3e OPHEHTHUPOBKM B MHpe mnpodeccuii U mpodeccHnoHaTbHBIX
MPEANOYTEHUH C Y4E€TOM YCTOMYHUBBIX ITO3HABATEIIBHBIX HMHTEPECOB, 4 TaKXKe Ha
OCHOBE (HOPMHUPOBAHUSI YBAKUTEIBHOTO OTHOLICHUS K TpPYHLy, Pa3BUTHE OTbITA
y4acTHs B COLIMAIbHO 3HAYUMOM TPY/E;

4) yMeHHE KOHTPOJHUPOBATh MPOIECC M PE3yabTaT Y4eOHOW M MaTeMaTHYEeCKOM
NeSITENIbHOCTH;

5) KpPUTHUYHOCTH MBIIUICHHS, WHUIMATHBA, HAXOJAYMBOCTh, aKTHBHOCTh IPHU PELICHUH
MaTeMaTHYECKUX 3a/a4.

MeTtanpeaMeTHbIe pe3yJabTaThI:

1) ymMeHHEe CaMOCTOSATENIBHO OMNpPEACIATh e CBOEro OOyYeHHs, CTaBUTh H
(dbopmynupoBarh Ui ceOs HOBBIE 337a4d B yuéOe, pa3BUBATh MOTUBBI U MHTEPECHI
CBOEI1 M03HABATENbHON AEATEIbHOCTH;

2) yMEHHE COOTHOCHUTH CBOM JICUCTBHS C IJIAHUPYEMBIMH PE3yIbTaTaMH, OCYIIECTBIISAT
KOHTPOJIb CBOEH NEATEIbHOCTH B IPOLIECCE JOCTHIKEHUS DPE3yNbTara, ONpEaeisaTh
crocoObl  JEeHCTBUH B  paMKax MPEJIOKEHHBIX yCIOBUH U TpeOoBaHMIA,
KOPPEKTUPOBATH CBOU ACHCTBUS B COOTBETCTBUM C U3MEHSIOIICICS CUTYyalluE;

3) yMeHHe ONpeneNATh MOHATHSA, CO3laBaTh OOOOIIEHHS, YCTAaHABIMBATH AHAJIOTHUH,
KJIaCCU(PUIMPOBATh, CAMOCTOSITEIbHO BbIOMpAaTh OCHOBAHUS W KPUTEPUU  JUIS
KJaccuukanuu;

4) yMeHHe YCTaHaBIMBATh MPUIMHHO-CICICTBEHHBIC CBSI3H, CTPOHUThH JIOTHYECKOE
paccyxJeHue, yMO3aKiioueHue (MHIYKTHUBHOE, NEIYKTUBHOE M 10 aHAJIOTHUH) U
JIeNIaTh BBIBOJIBI;

5) yMeHHMe WIUTIOCTPUPOBATh HM3YYCHHBIC TOHSITHS W CBOWCTBA (PUTYp, OMPOBEPrath
HEBEPHBIC YTBEPKICHUS;

6) KOMIIETEHTHOCTh B O0JACTH HCIOJIb30BaHHS WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH;

7) mepBOHAYalbHBIC MPEACTABICHUS 00 HAEIX M O METoJaX MaTeMaTHKH Kak 00
YHUBEPCAIBHOM $I3bIKE HAYKH W TEXHUKE, O CPEJICTBE MOJEIUPOBAHUS SBICHUA U
MIPOLIECCOB;

8) yMmeHue BHUAETH MATEMATHYECKYIO 3aqady B KOHTEKCTE MPOOJIIEMHO#W CHUTyallid B
JPYIUX TUCUUILIMHAX, B OKPYKarOUIeH KU3HH;

9) yMeHHME HAXOJUTh B Pa3IMYHBIX HMCTOYHHMKAX HH(DOPMAIUIO, HEOOXOIUMYIO IS
pelIieHus MaTeMaTHYeCcKUX MpoOsieM, M MPeICTaBIsITh €€ B MOHATHOU (opme,
NPUHUMATh pEIICHWE B YCIOBUAX HEMOJHONW WM U30BITOYHOM, TOYHON WU
BEPOSITHOCTHOW MH(OPMALINK;

10) yMeHHe TOHHUMATh W HKCIOJB30BaTh MAaTEMaTHUCCKHE CPEICTBA HATIIAAHOCTH
(rpadmku, TaOMMIBL, CXEeMbI W JIp.) JUIA  WUIOCTPAlldH, WHTEPIpETalnu,
apryMeHTaluH.

11) yMeHHe BBIIBUTaTh TUIOTE3bI MPU PEIICHUU 3a1a4d MOHUMATh HEOOXOAUMOCTh HX
MIPOBEPKU;

12) noHMMaHKUe CYIIHOCTH AITOPHUTMHYECKHX MPEINHCAHUIl M yMEHHE ICHCTBOBaTh B
COOTBETCTBUU C NPEAJIOKEHHBIM aJITOPUTMOM.

IIpenmeTrHble pe3yabTaThl:

1) oco3HaHME 3HAUYEHUS TE€OMETPUH JIJIs TOBCETHEBHOM JKHU3HU YEJI0OBEKA;

2) mpeacTaBiIeHHUE O FeOMETPHH Kak chepe MaTeMaTH4eCKOH e TeNbHOCTH, 00 3Tanax eé
pa3BUTHs, O €€ 3HAUUMOCTH JJIs1 Pa3BUTHUS LIUBUIIN3ALINY;

3) pa3BuTHEe yMeHU# paboTaTh ¢ y4eOHBIM MaTeMaTHUYeCKHMM TEKCTOM (aHAIM3UPOBATH,
U3BJIEKaTh HEOOXOAUMYIO HH(OPMAIIUIO), TOUHO ¥ IPAMOTHO BBIPAXKATh CBOU MBICIH C
IIPUMEHEHUEM  MAaTEMaTUYECKOM TEPMUHOJOTMM M CHMBOJIMKH, IPOBOAMTH
KJ1accu(UKaIm, JOrHuecKkue 000CHOBAHUS;

4) BnasieHre 6a30BbIM MOHATUHHBIM arIapaToM MO0 OCHOBHBIM pa3jiefiaM COAEpKaHHs;



5) cucremaTnyeckue 3HaHUs 0 UTYpax U UX CBOMCTBAX;
6) MpaKTUYECKH 3HAYUMBIC TEOMETPUYECKHE YMEHHUS U HAaBBIKH, YMEHUE TIPUMEHSITh UX K
PEIIEHUIO TeOMETPUUYECKUX U HETeOMETPUUYECKHX 3a/1a4, & HMEHHO:

. n300pakaTh GUTypHI HA IIIOCKOCTH;

. HCIOJIH30BaTh TEOMETPHUECKUI S3BIK JJISI ONMCAHUS MPEIMETOB OKPYKAIOLIETO
MUDA;

. U3MEPATH JJTHHBI OTPE3KOB, BEIIMYMHBI YTIIOB, BBIYUCIIATH IO GUryp;

. pacro3HaBaTh U U300paXkaTh paBHbIC, CHMMETPHYHBIE W TIOJJOOHBIE (PUTYPHI;

. BBITIOJIHATh TIOCTPOCHUSI TEOMETPUYECKUX (UTYp C TOMOINBI0 IHPKYIS H
JINHEHKY,

. YUTaTh M UCIIOJIH30BATh MHPOPMALIMIO, IPEICTABICHHYIO Ha YepTEeKaX, CXeMax;

. MIPOBOJIUTH MPAKTHYECKUE PACUETHI.

Conep:kanue Kypca reomerpun 7-9 Kjiaccos.

IIpocreiimme reomerpuyeckue GUrypsl

Touka, npsamas. Otpe3ok, ayd. Yroa. Buasl yrinoB. CMexHbIE U BEPTUKAIBHBIE YIJIBL.
buccekrpuca yria.

[Iepecekaromuecss n napasuienbHble npsMble. [lepnenaukynsipasle npsmsie. [Ipn3Haku
MapajuIeIbHOCTH MpsAMbIX. CBOMCTBA MapayUIeNbHBIX NPAMBIX. [leprneHanKyasap U HaKIOHHAs K
MPSIMOM.

MHOroyroJibHUKHU

Tpeyronbauku. Bunel TpeyronbHukoB. Mennana, OMCceKTpHca, BbICOTA, CPEAHSS JTMHUS
TpeyroipHuka. [Ipu3Haku paBeHCTBa TpeyroJbHUKOB. CBOMCTBA M MPU3HAKK PABHOOEIPEHHOTO
TpeyroyibHuKa. CepeIMHHBIN NepIeHIuKysip oTpe3ka. Cymma yrioB TpeyrojbHUKa. BHelHue
yribl TpeyrojgpHuka. HepaBeHCTBO TpeyroiapHuKa. COOTHOIIEHUS MEXAY CTOPOHAMHU U YIJIaMH
TpeyronpHuka. Teopema [Tudaropa.

[TopoGuble TpeyroapHukd. [Ipu3Haku momoOusi TPEYroJbHUKOB. TOUKH IEpecedeHUs
MeauaH, OUCCEKTPHUC, BBICOT TPEYroJIbHUKA, CEPEAUHHBIX MEePHEHAUKYISIPOB CTOPOH
TpeyroinbHuka. CBOWCTBO OMCCEKTpHCHl TpeyroiabHuka. Teopema Daneca. MeTpuueckue
COOTHOUIEHUS B MPSIMOYTOJBHOM TpeyroibHuke. CHHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC OCTPOTO
yIjia mpsiMOYrojbHOTO TpeyroJibHuka U yriaoB oT 0 go 180. @opmysbl, CBA3bIBAIOIIME CUHYC,
KOCHHYC, TaHT'€HC, KOTAaHI€HC OJHOIO M TOro ke yrja. Pemenuwe tpeyronbHuUKoB. Teopema
CHUHYCOB M TEOpEMa KOCUHYCOB.

UYersipéxyronbauku. [lapamnenorpamm. CBolicTBa W NpU3HAKUA MapajuiesiorpaMma.
[IpsmoyronpHUK, poMO, KBaJpat, X CBOMCTBa U nmpusHaku. Tpanenus. CpeaHss TUHUS Tparie-
MU U €€ CBOICTBA.

MHoroyronpHuk.  Beimykiaele  MHOroyroipHukd. CyMma — yIJIOB  BBIIIYKJIOTO
MHOTOYTOJIbHUKA. [[paBuiIbHbIE MHOTOYTOJIbHUKH.

OxkpyxHOCTb U Kpyr. I'eomeTpryeckne NoCTpoeHUs

OKpyXHOCTb U Kpyr. DJIEMEHTBHl OKPY)KHOCTU M Kpyra. lleHTpaibHble M BIHCaHHBIE
yrasl. KacarenpHas K OKpYXHOCTM M €€ CBOWCTBA. B3auMHOE pacrnojoKeHUE NpsAMON u
OKpyxHOCTH. OnucaHHas U BIMCAHHAs OKPYKHOCTH TPEYTrOJIbHHKA. BIMcaHHbIE U ONMCAHHBIE
YETBIPEXYTOJIBHUKH, UX CBOMCTBA U NPU3HAKU. BrincaHHbIe M ONMCaHHBIE MHOTOYTIOJIBHUKH.

I'eomerpuueckoe mecto Touek (I'MT). CepenuHHBIM NEpHEHAUKYISAP OTpE3Ka H
ouccekTpuca yria kak ['MT.

I'eomerpuueckne mnocTpoeHWs LUPKyldeM U JuHeikod. OCHOBHbIE 3a7aud  Ha
IIOCTPOEHHE: NTOCTPOEHHUE yIJIa, PABHOIO JIAHHOMY, IIOCTPOEHUE CEPEIMHHOIO MEPHEHINKYIIpa
JAHHOTO  OTpEe3Ka, IIOCTPOEHUE TPAMOHM, MPOXOAAIEd Yepe3 JAaHHY0 TOUKY U
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NEPIIEHANKYIIIPHON JaHHOW MpPsIMOM, MOCTpOEHHE OMCCEKTpUCHl AaHHOTro yrna. [loctpoeHue
TPEYroJIbHUKA 110 3aJaHHbIM 3j1eMeHTaMm. Merog I'MT B 3aauax Ha IOCTpOEHHUE.

HN3mepeHue reoMmeTpu4ecKnX BeJTUYUH

JnuHa oTpeska. Paccrosinue Mexay AByMs TOUKamMu. PaccTosiHHE OT TOUKHM O MPSIMOM.
Paccrosnue mex 1y mapamienbHbIMU MPSIMBIMHU.

[IepuMeTp MHOTOYroJIbHUKA.

JnuHa okpyXHOCTH. [[1MHa 1yru OKpYKHOCTH.

I'pangycHas mepa yria. BennunHa BMcaHHOro yria.

[TonsTHs TUIOMIAMM MHOTOYroJibHUKA. PaBHOBenmukue Qurypsl. HaxoxkmeHue rmomaam
KBaJipaTta, MpsMOYToJIbHUKA, Tapajyie]orpaMMa, TPEYroJbHUKA, TPareLuu.

[Tonsarue mnomaau kpyra. [lnomans cekropa. OTHOIIEHUE TUIONIAACH MOTOOHBIX PUTYD.

JlexapToBble KOOPAUHATHI HA MJIOCKOCTH
®opmyna pacCTOSHHUS Mexay IByMs Toukamu. KoopauHaTsl cepeauHbl OTpe3Ka.
VYpaBHeHue purypsl. YpaBHEHUs OKPYKHOCTH U NPSIMOM. YTJI0BON KO3(PPUIMEHT MPSIMOH.

BekTopbl

[lonstne BekTopa. Monaynbp (mnHa) BekTopa. PaBHble BekTopbl. KomnmuHeapHbie
BekTOpbl. KoopanHatel BekTopa. Cl0KE€HHE M BBIYMTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
gncio. CKalspHOE POU3BEACHUE BEKTOPOB. KOCHHYC yrita Mexay IByMs BEKTOPAMH.

I'eomeTpuuyeckue npeodpa3oBaHusA

[Tonsatue o mpeoOpazoBannu Gurypsl. JBmwkenne ¢urypsl. Buapl nBmwkeHus (QUTYpHI:
napajuleNbHbIM MEpeHoC, 0ceBasi CUMMETPUs, LIEHTpajibHasi CUMMETpHsl, TOBOpOT. PaBHbIe (u-
rypel. ['omoterus. [Togobue duryp.

DJIeMeHTBbI JIOTHKH

Onpenenenue. AKCMOMBI U TeopeMbl. JlokazaTenbcTBO. Jloka3aTenbCTBO OT MPOTUBHOIO.
Teopema, obpatHas manHoil. Heobxonmmoe u nocrtaTouHoe YCIOBHUSA. YNOTpeOneHHue Joruye-
CKUX CBSI30K €Cil..., MO ..., M020ad U MoabKO mo2oq.

I'eomeTpusi B HCTOPUYECKOM Pa3BUTHHU

N3 uctopum reomerpuu, «Hauvama» EBkimma. HMcropus naroro mocrynara EBkiuna.
Tpuronomerpusi — Hayka 00 U3MEPEHHH TPEYroJbHUKOB. IlocTpoeHne mpaBUIIBLHBIX
MHOTOYToJIbHUKOB. Kak 3apoaunace uiess KOOpAuHar.

H.N. Jlo6auesckuii. JI. Diinep. danec. [Tudarop.
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Conep:xanue
yueOHOro
MaTepuaJja

Koa-Bo
9JacoB

XapaKkTepuCTHKA OCHOBHBIX BH/IOB IeSITeJILHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX AelicTBHIT)

[Ipocreitmme
reOMETPUYECKHUE
burypsl u ux
CBOMCTBa
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IIpugooums npumepsl reoMeTpruecKux GUryp. Onucviéams TOUKYy, IPSMYIO, OTPE30K, JIyd, YrOJl.

Dopmynupoeamsp ONPEACICHUS U ULAIOCMPUPOEAIMb TIOHATHSL

OTpE3Ka, Jy4a; PaBHBIX OTPE3KOB, CEPEIMNHBI OTPE3Ka, PACCTOSIHUS MEXAY ABYMS TOYKaMU, JOTOJHUTENbHBIX Jy4el; yria,
MPSIMOTO, OCTPOTO, TYMOTO M Pa3BEPHYTOTO YIJa, PaBHBIX YIJIOB, OMCCEKTPHUCHI YIila, CMEXHBIX U BEPTHKAJIBHBIX YIJIOB;
MIEPECEKAIOIINXCS MPSMBIX, ITEPIEHIUKYISIPHBIX IPSIMBIX, NEPIEHANKYIIAPA, HAKIOHHOM, PACCTOSIHUS OT TOYKHU A0 NPSMOM;
ceéoticmea: PpacloJIOKEHUS TOYEK Ha MpsIMOW, H3MEpPEHUs OTPE3KOB U YIJIOB, CMEXHBIX M BEPTUKAJIbHBIX YIJIOB,
NEePIEHANKYISIPHBIX MPSIMBIX; OCHOBHOE CBOWCTBO mpsMoil. Knaccuguuupoeams yrinvl. /loka3vigams: TEOPEMBI O
NMEPECCKAOIMNXCA IMTPAMBIX, O CBOMCTBaxX CMEKHBIX U BCPTUKAJIBHBIX YIJIOB, O €AMHCTBECHHOCTHU HpHMOﬁ, HepHeH)II/IKy.]'ISIpHOI\/’I
JaHHOW (ciTydaif, KOria TOYKa JISKUT Ha JaHHOM mpsamoil). Haxeoums MHY OTpe3Ka, TpajlyCHYI0 Mepy yria, UCIOJIb3Ys
CBOMCTBA MX U3MepeHui. M300parxcamsb ¢ TIOMONIILIO YEPTEKHBIX HHCTPYMEHTOB T€OMETPHUECKHE (DUTYPBI: OTPE30K, JIyY,
YTOJI, CMEXHbIE U BEPTUKAJIbHBIE YIJIbl, MEPICHIUKYISIPHBIE MPSAMBIE, OTPe3KU U ayud. IlosacHamsp, 4TO TaKOE€ aKCHOMa,
onpenenenue. Pewams 33124y Ha BBIYUCICHUE M JOKA3aTENbCTBO, IPOBOJI HEOOXOJUMBIE JIOKA3aTeIbHbIE PACCYKICHUS

TpeyroabHUKH.
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Onucvieamp cMbICI TIOHATUS «paBHbIE GUTrypb». [IpuBoauTH IpUMeEpH! paBHBIX GUryp. Pacnoznasams u uzodpasxcamp Ha
yepTexkax U pUCYHKaX paBHOCTOPOHHHUE, paBHOOEPEHHBIE, MPSIMOYTOJbHBIE, OCTPOYTOJIbHBIE, TYIIOYTOJIbHbIE TPEYrOJIbHUKH
U ux osieMmeHtbl. Knaccuguuupoeams TpPEyrolibHUKH 10 CTOPOHaM U yriaMm. @opmyaupoeams. onpedeneHusn:
OCTPOYTOJIBHOTO,  TYHOYIOJBHOTO,  MPSIMOYTOJIBHOTO,  pPaBHOOEAPEHHOrO,  PABHOCTOPOHHErO,  Pa3HOCTOPOHHETO
TPEYrOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI, MEAMAHBI TPEYroJbHUKA; PABHBIX TPEYrOJIbHUKOB; CEPEIMHHOTO MEepPHIEHANKYISPA;
MepUMeTpa TPEYroJbHUKA; C60lcHEa . PaBHOOEIPEHHOTO TPEYTOJIbHUKA, CEPEMHHOTO MEPICHIUKYIIIpa OTPE3Ka, 0 CHOBHOTO
CBOMCTBa paBEHCTBA TPEYrOJIbHUKOB; HPU3HAKU: PABEHCTBA TPEYTOJILHUKOB, pABHOOEIPEHHOTO TPEYroibHUKA. /[oOKa3bleamp
TEOPEMBI: O €TMHCTBEHHOCTHU MPSAMOii, EPIEHIUKYIIPHON NaHHOM (Cilydal, KOrja ToYKa JEKUT BHE JAHHOWU MPSMON); TpH
MpU3HAKa PaBEHCTBA TPEYrOJIbHUKOB; MPU3HAKU PaBHOOEAPEHHOTO TPEYroJIbHUKA; TEOPEMbl O CBOMCTBaX CEPEeIUHHOTO
MePIeHIUKYIIApa, PAaBHOOSAPEHHOTO M PABHOCTOPOHHETO TPEYrOJIbHUKOB. Pa3pAcHAamsb, 4TO TaKOe TEOpeMa, OMHCHIBATH
CTPYKTYpy TeopeMbl. OOBACHATDH, KaKyI0 TEOPEMY Ha3bIBAIOT 0OpaTHOM JaHHOW, B YEM 3aKIIFOUAETCS] METOJI JI0Ka3aTeabCTBa
OT MPOTUBHOTO. [IpuBOANTH PUMEPHI CIOJIB30BAHUS ATOr0 MeTo1a. PemaTh 3a7aun Ha BBIYMCICHUE U IOKA3aTEIbCTBO

[TapannensHbie
npsimele. Cymma
yTJIOB
TPEYrOJIbHUKA
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Pacno3nasams Ha uepTexax mnapajuienbHble npsmbie. M300paxaTh ¢ MOMOIIBIO JIMHEHKM W YroJIbHUKA MapajulelbHbIe
npsimMbeie. Onucovléams Yriabvl, 0Opa3oBaHHbBIE MPHU MEPECEUECHUH NIBYX MPAMBIX ceKyiel. Dopmyauposams: onpeoeneHus.
MapajuieNbHbIX MPSAMBIX, PACCTOSIHHUS MEXAY MapaUleNbHBIMU TMPSIMBIMU, BHEIIHErO Yrila TPEYroJIbHHUKA, TUIOTEHY3bl U
KaTeTa; Ceoicmea:. MapaJUICNbHBIX MPSIMBIX; YIJIOB, 00Opa30BaHHBIX NMPH MEPECEUCHHUH MapajlIeIbHBIX MPSMBIX CEKYIIeH;




CyMMBI YJIOB TPEYrOJIbHMKA; BHEIIHETO yIja TPEYrOJbHHUKA; COOTHOLIEHUN MEXKIy CTOPOHAMHU U yIjaMU TPEyroJbHUKA,
IIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA; OCHOBHOE CBOWMCTBO IIAPAJUICIIBHBIX IPSMBIX; MPU3HAKW: TIAPAIUICIBHOCTU IPSIMBIX,
PaBEHCTBA IIPSAMOYIOJIBHBIX TPEYrOJIbHUKOB. /[0Ka3b16ams. TEOPEMBI O CBOMCTBAX INapajUICIbHBIX MIPSAMBIX, O CyMME YIJIOB
TPEYroJIbHUKA, O BHEIIHEM YIJIE TPEYrOJIbHMKA, HEPAaBEHCTBO TPEYTrOJbHUKA, TEOPEMBI O CPaBHEHHH CTOPOH U YIJIOB
TPEYroJIbHUKA, TEOPEMBI O CBOWCTBAX IPSMOYIOJBHOIO TPEYrOJbHUKA, NMPU3HAKU NAPAJUICNBHBIX NPSIMBIX, PABEHCTBA
HPSIMOYT'OJIBHBIX TPEYTOJIbHUKOB. Pewtamp 3a1a4y Ha BBIYUCIICHUE U JI0KA3aTEJIbCTBO

OKpyXHOCTb U
KpYT.
I'eomerpuueckue
ITOCTPOCHHUS.
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Iloacname, 4TO Takoe 3agadya Ha noctpoeHue; reomerpuyeckoe mecro Touek (I'MT). IlpuBoguts npumepst ['MT.
H3o00pasicams Ha PUCYHKAX OKPY)KHOCTb M €€ DJIEMEHTBI; KacaTelbHYI0 K OKPYKHOCTH; OKDPYKHOCTb, BIIMCAHHYIO B
TPEYrOJbHUK, U OKPYKHOCTb, ONUCAHHYI0 OKO0JIO Hero. OmMchIBaTh B3aWMHOE DPACIOJIO0KEHHE OKPYXKHOCTH U MPSIMOM.
Dopmynuposamp: onpeodenenusn. OKPYKHOCTH, Kpyra, HX DIEMEHTOB; KAacaTeIbHOM K OKPYKXHOCTH; OKpPYKHOCTH,
OIIMCAaHHOM OKOJIO TPEYrOJIbHUKA, U OKPYKHOCTH, BIINCAHHON B TPEYIOJIBHUK; C60ICMEa . CEPEINHHOTO MEPIICHINKYIISIpa KakK
I'MT; 6uccextpuchl yrna kak ['MT; kacaTenbHOW K OKPYKHOCTH; JAMaMETpa M XOpIbl; TOUKH MEPECEUEHUs] CepeIUHHBIX
MEPIEeHIUKYIIIPOB CTOPOH TPEYTrOoJIbHUKA; TOUKU MEpecedeHHs] OMCCEKTPUC YTJIOB TPEYroJIbHUKA; MPU3HAKU KACATEIBbHOM.
Jloxazvieame: TEOPEMBI 0 CEepEIMHHOM MEPIEHINKYISIPE 51 ouccexTpuce yria KaK I'MT;
O CBOMCTBax KacaTelbHOU; 00 OKPY)KHOCTH, BIHCAHHOW B TPEYrOJbHUK, OMNHCAHHON OKOJIO TPEYroJbHUKA; MPU3HAKU
KacareJlbHOW. Pewtams OCHOBHBIE 337]a4M HA IOCTPOCHHE: MOCTPOECHHUE YIJIA, PABHOIO JTAHHOMY; MOCTPOEHUE CEPENHHOIO
MEPIEHIUKYIISIpAa JAHHOTO OTPE3Ka; MOCTPOCHUE MPSAMOM, MPOXOIAIIEH Yepe3 JaHHYI0 TOUKY U NEPNEHIUKYIIIPHON JaHHOU
IPSIMOM; MOCTPOEHUE OMCCEKTPUCHI JAHHOTO YIJIa; MOCTPOCHUE TPEYTOJIbHUKA 110 IBYM CTOPOHAM U YTy MEXKIY HUMH; IO
CTOpPOHE WU ABYM MpHICKAIIMM K Hed yriam. Pemate 3amaun Ha nmoctpoeHue meroqoM ['MT. Cmpoums TpeyroibHUK 1O
TpEM CTOpOHaM. Pewamp 3a1aun Ha IOCTPOCHME, T0KA3aTEIbCTBO U BBIUUCIICHUE. Bbidensams B yCIOBUM 3a7a4U YCIOBUE U
3akimoyeHne. Onupasch Ha yCIOBHE 3a/laud, Mpoeooums HEoOXOAUMBIE J0Ka3aTelbHbIE paccyxiaeHus. Conocmagname
IIOJIYYEHHBIN PE3yIbTaT C YCIOBUEM 33Ja4H.

O06o0maromiee
MMOBTOpPEHHUE

Paboras no miuaHy, cBepATh CBOU ACHCTBHS C LEJIbIO M, IPU HEOOXOIUMOCTH, HCIPABJATH OLINOKHU CaMOCTOSATEINBHO;
CoBepLIeHCTBOBATB CaMOCTOSITEIBHO BBIPA0OOTaHHBIE KPUTEPUU OLICHKH;

OtcranBaTh CBOIO TOUKY 3p€HHs, IPUBOAUTH apIyMEHTBI, IOATBEPXKAas UX (GaKTaMu;

-BBIJCISAIOT U GOPMYIUPYIOT MO3HABATENBHYIO 11es1b. OCO3HAHHO U IPOM3BOJIBHO CTPOST PEUEBBIC BHICKA3bIBAHUS B YCTHOM U
IUCbMEHHOM (hopme

- CTaBUTh Y4EOHYIO 3a/1auy Ha OCHOBE COOTHECEHHUS TOT0, YTO YK€ U3BECTHO U YCBOEHO, M TOTO, YTO €I11€ HEM3BECTHO

- ¢ IOCTaTOYHOW MOJHOTON M TOUHOCTBIO BBIPA’KaTh CBOM MBICIH B COOTBETCTBUU C 33Ja4aMH U YCIOBUSAMU KOMMYHUKAIUH
-BBIJICIISATh U OCO3HABATh TO, YTO YK€ YCBOCHO M YTO €LIe MOJUIEKUT YCBOSHHUIO, 0CO3HABATh KAUECTBO U YPOBEHb YCBOCHUS

- CTPYKTYPHUPOBATh 3HAHUS

-BBIPa)KaTh CMBICJ CUTYallMH PA3JIMYHBIMU CPEICTBAMHU (PUCYHKH, CXEMBI, CHMBOJIbI, (JOPMYJIBI).

Hrtoro

68




TemaTn4eckoe IJIAHUPOBAHUE T€OMETPUH 8 ki1acca c onpeaeJeHueM OCHOBHBIX BU/I0B yqeﬁﬂoﬁ HCATCJIbHOCTH

Ne Conep:xanue yyeonoro | Kois-Bo XapaKTepuCTHKA OCHOBHBIX BH/IOB eSITeJILHOCTH YYCHHKA
~ | MaTepuaJja 4acoB (Ha ypoBHe y4eOHBIX NeiicTBHIT)
PaboTas 1o miany, cBepsITh CBOM JCUCTBHS C IIEJIBIO U, PYU HEOOXOAUMOCTH, MCTIPABJISATH OITHOKH CaMOCTOSITENILHO;
1 | MoBTopenue kypca CTaBUTh yqe6}£y10 3a;1atl}ul Ha OCHOBE COOTHECEHHMSI TOTO, YTO U3BECTHO U YCBOEHO, U TOTO, YTO HEOOXOIUMO TOBTOPHUTH;
reomerpum 7 Kiacca 3 C IOCTATOYHOM MOJIHOTOW M TOYHOCTBIO BBIPAXKATh CBOXW MBICIY B COOTBETCTBHUU C 3aJa4aMH U YCIOBUSIMU KOMMYHHUKALIUA
BBIICJISITh M OCO3HABATH TO, YTO YK€ YCBOECHO M YTO €IIE NOJIEKUT YCBOEHHUIO, 0CO3HABATh KAYECTBO U YPOBEHD YCBOCHHS;
BBIPAXKaTh CMBICII CUTYallMH PA3JIMYHBIMU CPEICTBAMH (PUCYHKH, CXEMbI, CHMBOJIBI, POPMYIIBI).
Tosacuams, 910 Tako€ YETHIPEXYTOIbHUK. OTHCHIBATH JIEMEHTHI YETHIPEXYTOJIbHUKA.
Pacnosnasams BbIyKIIbIE U HEBBITYKJIbIE YETHIPEX YT OJIbHUKH.
H306pasxcams 1 HAXOIUTHh HA PUCYHKAX YETHIPEXYTOIBHUKHI PA3HBIX BUJOB U X AJIEMEHTHI.
Dopmynuposamo.:
onpedeienuys: apajljieorpaMma, BEICOTHI MapajuiesiorpaMMa; MpsMOYroJbHUKa, poM0Oa, KBaJparta; CpeaHen TUHUN
5 | I'iasa I TPEYroJIbHUKA; TPANEUH, BICOTHI TPaNClUH, CPEIHEN JIMHUU TPaNelHH; [IEHTPATIBLHOTO YIJIa OKPY>KHOCTH, BIUCAHHOTO
.. 24 yIja OKPYXHOCTH;, BIIMCAHHOTO W OIMTMCAHHOTO YETHIPEXYTOJIbHUKA;
YeThIpEXYyroJIbHUKN N ) o
ceolicmea. apajjieiorpaMma, MpsMOyroabHIKa, poM0Oa, KBaJpaTa, CPeTHUX JIMHUN TPEYroJIbHUKA U TPATICIIHH,
BITMCAHHOTO YTJIa, BIUCAHHOTO U OMMUCAHHOTO YETHIPEXYTOJTbHUKA;
npuzHaky. mapajyiesiorpaMma, MpsMOyroJibHUKa, poMOa, BIIMCAHHOTO W OTTMCAHHOTO YETHIPEXYTOJIbHUKA.
Jlokazvieams: TEOPEMBI O CyMME YTJIOB YETHIPEXYTOJIbHHUKA, O TPAlyCHOM MEpe BIMCAHHOTO yIjla, O CBOMCTBAX U
MPU3HAKaX MapajuiesiorpaMma, MpsSMOoyroibHUKa, poM0Oa, BIUCAHHOTO U OTTMCAHHOTO YEeThIPEXYTOJIbHUKA.
Ilpumensimo N3y4eHHBIE ONIPEJETICHU, CBOMCTBA U MPU3HAKU K PEIICHUIO 33724
Dopmynuposamo:
onpeoeerue oJ00HBIX TPEYTOJIbHUKOB;
ceolicmea: MeaH TPEyrojabHUKa, OUCCEKTPUCHI TPEYTrOJIbHUKA, IEPECEKAIOIIMXCS XOP/I, KacaTeIbHON M CEeKYIIICH;
I hasa 2 npu3HaKy MoJI00Us TPEyroJIbHUKOB.
3
ITonoGOue 11 Jlokazvieamo:
TPEYIrOJIbHUKOB meopemvl: Dajeca, 0 MPOMOPLUOHAIBHBIX OTPE3KAX, O CBOMCTBAX MEAMAH TPEYTrOJIbHUKA, OUCCEKTPUCH TPEYTOIbHHKA;
€6801iCmea. EPECEKAIOLNXCS XOP, KacaTeIbHOM U CeKYyIIEH;
npu3Haxku NoJ100us TPEYroJIbHUKOB.
Ilpumensmov N3ydeHHbIE ONPE/ICIICHUS, CBOMCTBA U MIPU3HAKU K PEIICHUIO 3a]1a4
Inasa 3 Dopmynuposamy:
4 Pemenue 14 onpeodeyieHus; CHHyca, KOCUHYCa, TaHT€HCa, KOTAHTE€HCa OCTPOTO YIiia IPSIMOYTOJIBHOTO TPEYTOJIbHHKA,
MPSIMOYTOJIBHBIX €6801iCM6a. BBIPAKAIIINE METPUUYECKHUE COOTHOIIECHUS B IPSMOYTOJIbHOM TPEYTOJIbHUKE U COOTHOIICHUS MEXIY




TPEYroJIbHUKOB

CTOPOHAMH U 3HAYCHHSIMH TPUTOHOMETPUYCCKUX (PYHKIIUN B MPSIMOYTOIBHOM TPEYTOJIbHUKE.

3anucwvieams TpUrOHOMETpHUUYECKUE (DOPMYIIBI, BRIPAXKAIOIINE CBSI3b MEXKITY TPUTOHOMETPUICCKUMH (DYHKITUSIMU OJHOTO U
TOTO € OCTPOTO yIJia.

Pewams npsiMOYToJIbHBIE TPEYTOJILHUKH.

Jlokaszvlieams.

meopemy 0 METPUIECKHX COOTHOIICHHIX B IPSIMOYTOJIBHOM TPEYyroJibHUKe, Teopemy [ludaropa;

@ opmynbl, CBI3BIBAIOIINE CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC OJTHOTO U TOTO YK€ OCTPOro yIJia.

Bv1600ums 0CHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO U 3HAYEHUS CUHYCA, KOCHHYCa, TAHTE€HCA U KOTAHT€HCa IS YTJIOB
30°, 45°, 60°.

Ilpumensmob n3ydeHHbIE OMPENIETICHUS, TEOPEMBI M (OPMYITBI K PEIISHHUIO 3a1a4

I'nasa 4
MHOrOyroJapHUKH.
[Tnomans
MHOT'OYTOJIbHHKA
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llosacnams, 4TO TaKoOE IUIONIAIb MHOTOYTOJIbHHUKA.

OnuchIBaTh MHOTOYTOJIBHUK, €T0 3JIEMEHTHI; BBIMYKJIbIE U HEBBIMTYKIJIbIE MHOTOYT OJIbHUKH.

N3obpaxaTs 1 HAXOJUTH HA PUCYHKAX MHOTOYTOJIFHUK U €T0 3JIEMEHTHI; MHOTOYTOJIbHUK, BIMCAHHBIA B OKPY)KHOCTb, U
MHOTOYTOJIbHUK, OTIMCAHHBINA OKOJIO OKPYKHOCTH.

Dopmynuposamo.:

onpeodesienuys; BIMCAHHOTO W ONTMCAHHOTO MHOTOYTOJIbHUKA, TIJIOIA I MHOTOYTOJIbHIKA, PABHOBEIUKUX MHOTOYTOJIbHUKOB;
OCHOBHble c80licMBa TIIOAAN MHOTOYTOJIbHUKA.

/Jloka3zvléamsb: TEOPEMBI O CyMME YTJIOB BBIITYKJIOTO N-YrOJbHUKA, TUIOIIAIU MPSIMOYTOJbHUKA, TUIOIAAN TPEYrOJIbHUKA,
IJIOLIAAN TPAMelty.

Ipumensamob U3y4eHHbIE ONIpeAeTICHNS, TEOPEMbI U POPMYIIBI K PEIICHHUIO 3a/]1a4

O06o0maromiee
MTOBTOpPEHHUE

PaboTas o rutany, cBepsITh CBOM JCUCTBHS C IEJIBIO U, IPU HEOOXOAUMOCTH, MCTIPABJISATH OITHOKH CaMOCTOSITEIILHO;
CoBepHIeHCTBOBATH CAMOCTOSTEIILHO BEIPA0OTaHHBIC KPUTEPUH OIICHKH,

OTcTauBaTh CBOIO TOUKY 3pEHUS, IPUBOJANTH ApTYMEHTHI, TOATBEPXKIas UX (PpakTaMu;

-BBIACIIAIOT U (POPMYJIUPYIOT MMO3HABATENBHYIO 11e7b. OCO3HAHHO M MPOU3BOJILHO CTPOSIT PEUEBbIC BHICKA3bIBAHMS B YCTHOM
Y TIMCBMEHHOU (hopme

- CTaBUTh y4eOHYIO 33J1ady Ha OCHOBE COOTHECEHHMSI TOTO, YTO YK€ U3BECTHO U YCBOCHO, ¥ TOTO, UTO €Ie HEU3BECTHO

- C IOCTATOYHOM MOJHOTOM U TOYHOCTHIO BBIPAXKAaTh CBOU MBICIIM B COOTBETCTBUU C 33/1a4aMU M YCIOBUSMU KOMMYHUKALIUN
-BBIJICJISITh U OCO3HABATH TO, YTO yXKE YCBOEHO U YTO €III€ MOJIIEKUT YCBOCHUIO, 0CO3HABATH KAYECTBO U YPOBEHb YCBOCHHS
- CTPYKTYpHUPOBATh 3HAHUS

-BBIPAXKaTh CMBICII CUTYaI[MH Pa3IMYHBIMU CPEICTBAMU (PUCYHKHU, CXEMBbI, CHMBOJIBI, () OPMYIIBI).

UToro

68
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TemaTn4eckoe IJIAHUPOBAHUE T€OMETPUH 9 KJacca ¢ onpeaeJeHueM OCHOBHBIX BU/I0B yqeﬁﬂoﬁ HCATCJIbHOCTH

Ne Conep:xanue yyeoHoro | Kois-Bo XapaKTepuCTHKA OCHOBHBIX BH/IOB IeSITEJILHOCTH YUYCHHKA
"~ | maTepuanaa 4acoB (Ha ypoBHe y4eOHBIX NeiicTBHIT)
PaboTas 1o miany, cBepsITh CBOM JCUCTBHS C IIEJIBIO U, PYU HEOOXOAUMOCTH, MCTIPABJISATH OITHOKH CaMOCTOSITENILHO;
Iosropenye Kypea CTaBUTh yqe6}£y}0 3a/1a1y Ha OCHOBE COOTHECEHNs TOTO, 4TO H3BECTHO  YCBOCHO, 1 TOTO, HTO HEO0OXOJUMO MMOBTOPHTH;
1 reomeTpHH 8 Kiacca 3 C JOCTATOYHOM MOJIHOTOM U TOYHOCTBIO BBIPAKaTh CBOM MBICIIA B COOTBETCTBUHM C 3aJ]a4aMU U YCIOBUSIMUA KOMMYHUKALIUU
BBIJICTISATh U OCO3HABATh TO, YTO YK€ YCBOCHO M UTO €1IE MOUICKUT YCBOEHUIO, OCO3HABATh KAYE€CTBO U YPOBEHb YCBOCHUS ;
BBIPAXKaTh CMBICII CUTYallUH PA3JIMYHBIMU CPEICTBAMU (PUCYHKHU, CXEMbI, CHMBOJIBI, (JOPMYJIBI).
Dopmynuposamo.:
onpeoesienus; CUHyca, KOCUHYCa, TAHT€HCa, KOTAaHT€HCa yriia OT 0" 10 180"
C60UCcMB0 CBSI3M JIJIMH IMAroOHajIe! U CTOPOH MapajlieorpaMmma.
Tasa 1 Dopmynuposamsv N pa3bIACHITH OCIiIOBHoe TpI/IFOHOMGTpI/ILIeCng TOXIECTBO. BBIUNCIIATH 3HAUEHUE TPUTOHOMETPHUUECKON
5 | Pemenne 16 (yHKIIMM yTIIa 10 3HAYEHUIO OJTHOM M3 €Tr0 3aJIaHHBIX (PYHKITUH.
TPeYFONBHIKOB Dopmynuposamsv N N10Ka3bIBaTh TEOPEMBI: CHHYCOB, KOCUHYCOB, CJIEICTBUS U3 TEOPEMBI KOCHHYCOB M CUHYCOB, O TUIOIIAIU
OINHUCAHHOTO MHOTOYT'OJIbHUKA.
3anucvieamov 1 TOKa3bIBaTh POPMYIIBI I HAXOKICHUS TUIOIIAIA TPEYTOJIbHUKA, PANYCOB BIIMCAHHOW M OTIMCAHHOU
OKPY)KHOCTEN TPEYrOJbHUKA.
Ilpumensmo n3ydeHHbIE OTIPENICICHUS, TEOPEMBI M (POPMYITBI K PEIICHUIO 3a1a4
Tlosicuamp, 4TO TaKOE UEHTP U LEHTPAJIBbHBIA YTOJI MPaBUILHOTO MHOTOYTOJIbHUKA, CEKTOP U CETMEHT KpyTa.
Dopmynuposamo:
onpeoeierHue PaBUILHOTO MHOTOYT'OJIbHUKA;
r 5 ce0ticmea MPABUIIBHOTO MHOTOYT'OJIbHUKA.
asa /Jlokazvieams CBONCTBA MPABUJIbHBIX MHOTOYT'OJIbHUKOB.
3 | IIpaBubHBIE 8
MHOTOYIObHHKH 3anucvieams M pazbICHATH GOPMYITBI JUTMHBI OKPY>KHOCTH, TUIOIIAAN KPyTa. }
3anucvieams 1 10Ka3bIBaTh (OPMYIIBI JUTMHBI YT, TUIOMIAIN CEKTOPa, (OPMYJIBI 1711 HAXOXKICHUS PAJNYCOB BIIMCAHHOU U
OIIMCAaHHOM OKPYKHOCTEH NMPAaBUJIBHOTO MHOTOYTOJIbHUKA.
Cmpoumbs ¢ TOMOIIBIO HUPKYJIA U JIMHEUKHU PABUIbHBIE TPEYT OJIbHUK, YETBIPEXYTOJIbHUK, IECTUYT OJIbHUK.
IIpumensamo U3y4eHHbIE ONIPEACTICHUS, TEOPEMbI U POPMYIIBI K PEIICHHUIO 3a]1a4
Iiasa 3 Onucvleams TPSIMOYTOJIBHYIO CUCTEMY KOOPIMHAT.
Dopmynuposams: onpeaelieHne ypaBHEHHs (PUTYpPbI, HEOOXOAUMOE U JOCTATOYHOE YCIOBUS MapauIeIbHOCTH ABYX
4 JlexaproBer 11 | mpsMBbIX.
KOOpAMHATHI Ha
TOCKOCTH 3anucvieams 1 AOKa3bIBATh (DOPMYIBI PACCTOSIHUSI MEXKAY IBYMSI TOUKaMU, KOOPAMHAT CEPEIUHBI OTPE3KA.

Buvi6ooums ypaBHEHHE OKPYKHOCTH, 0011Iee ypaBHEHHE PSIMOIL, ypaBHEHHE IPSMOM € YIIIOBBIM KO3 (DUITMEHTOM.
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Hoxa3zvieams HEOOXOAUMOE U JOCTATOYHOE YCIOBHE IAPAUIEIBHOCTH JABYX MPSIMBbIX.
IIpumensimy N3ydeHHBIE ONPEAEIECHU, TEOPEMBI U (POPMYIIBI K PEIICHHIO 33134

Onucvleams OHATHS BEKTOPHBIX U CKAJISIPHBIX BETUYHUH. VIITIocTpupoBaTh MOHSATHE BEKTOPA.

Dopmynuposamy:

onpeodenienus; MOIYJsl BEKTOPA, KOJUIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB, KOOPJUHAT BEKTOPA, CYMMBI BEKTOPOB,
Pa3HOCTU BEKTOPOB, TPOTUBOIIOJIOKHBIX BEKTOPOB, YMHOKEHHS BEKTOPA HA YMCJIO, CKAJIIPHOTO MTPOU3BEJCHUSI BEKTOPOB;
C6801icmea: PaBHBIX BEKTOPOB, KOOPJAUHAT PAaBHBIX BEKTOPOB, CJIOKEHUSI BEKTOPOB, KOOPAUHAT BEKTOPAa CYMMBI 1 BEKTOPa
Inasa 4 1p | PasHOCTH JIBYX BEKTOPOB, KOJUIMHEAPHBIX BEKTOPOB, YMHOKCHHS BEKTOPA Ha YACIIO, CKAIAPHOTO MPO3BENCHUA JIBYX
BexTopst BEKTOPOB, MEPIECHANKYISIPHBIX BEKTOPOB.

/Jloka3zvleamsb TEOPEMBI: 0 HAXOKJICHUH KOOPINHAT BEKTOPA, O KOOPAMHATAX CYMMBI U Pa3HOCTU BEKTOPOB, 00 YCIOBUH
KOJUTMHEAPHOCTH JIBYX BEKTOPOB, O HAXOXKJICHUU CKAISIPHOTO TIPOU3BEACHUS ABYX BEKTOPOB, 00 yCIOBUU
MEePIEHINKYIIIPHOCTH.

Haxooumwb KOCUHYC yrila MEX]ly IBYMSI BEKTOPAMHU.

Ipumensamo U3ydeHHbIE ONpeAeNIeHNs, TEOPEMbI U POPMYIIbI K PEIICHHUIO 3a]1a4

Ilpusooums ipuMepsI MpeoOpazoBaHus GUTYP.

OmnuceiBaTh MpeoOpa3oBanus (PUTYp: MapaLICTBHBINA IEPEHOC, OCeBasi CAMMETPHS, [ICHTPAJIbHAs CAMMETPHS, TIOBOPOT,
TOMOTETHSI, TI0I00HE.

Dopmynuposamo:

?égifefpnqecme 9 onpeodeneHus. TBUKCHUS; PaBHBIX qmryp;v TOUCK, CHMMETPHUHBIX OTHOCHTEIBHO MPSIMO¥A; TOYEK, CHMMETPUIHBIX
npeoBpazoBanus OTHOCHTEIBHO TOUKH; (burypsl, UMEIOIIEH 0Ch CHMMETpHH; (burypsl, UMeroIIeH LEHTP CHMMETPHH; Mo00HBIX puryp;
cgolicmea: NBWKEHHS, TApAIJISIFHOTO TIEpPEeHOCa, OCEBON CHMMETPHUH, IIEHTPAITBHOW CUMMETPHH, TIOBOPOTa, TOMOTETHH.
Jokazvieams TEOPEMBI: O CBOMCTBAX MapalICIBHOTO MEPEHOCA, OCEBOW CUMMETPHH, IICHTPAIBHON CHMMETPUH, IOBOPOTA,
TOMOTETHH, 00 OTHOLICHUH TUIOMIA/ICH 1MO0J0OHBIX TPEYT OJIbHUKOB.
Ilpumensimv U3y4eHHBIE ONIPEICIICHUS, TEOPEMBI B (HOPMYJIBI K PEIICHUIO 337124
PaGoras 1o miaHy, cBepsATh CBOU JACUCTBHS C IEIbIO M, TPU HEOOXOUMOCTH, HCHPABJISITH OITUOKH CAMOCTOSATEIBLHO;
CoBeplIeHCTBOBATH CAMOCTOSTEIIFHO BHIPAOOTAaHHBIE KPUTEPHH OLEHKH; OTCTaMBaTh CBOKO TOYKY 3PCHHS, MPUBOIUTH
apryMeHThI, IOATBEpXKaas UX (akTaMu; BBIACIAIOT U GOPMYTUPYIOT MMO3HABATENbHYIO 11efb. OCO3HAHHO U MPOU3BOJIBHO
Oo6o06maroree 9 CTpOSIT pPeUYEBbIC BHICKA3bIBAHUS B YCTHOW M MUCHMEHHOW (hOpMe: CTaBUTh y4eOHYIO 3ajadyy Ha OCHOBE COOTHECEHHS TOTO,
MOBTOPEHUE YTO YK€ U3BECTHO U YCBOCHO, M TOTO, UTO €IlIe HEU3BECTHO; C JOCTATOYHOM MOJIHOTOW U TOYHOCTBIO BBIPAXKATh CBOU MBICIIH

B COOTBETCTBUHU C 3a/layaMU U YCIOBUSIMM KOMMYHHUKALIMH, BBIIENATH U OCO3HABaTh TO, YTO YXE YCBOCHO M YTO ellle
HOJUIEXKUT YCBOCHHIO, OCO3HABaTh Ka4eCTBO U YPOBEHb YCBOEHHUsI; CTPYKTYPUPOBATh 3HAHMSI; BBIPAXaTh CMBICI CUTYallUu
Pa3JIMYHBIMU CPEJCTBAMHU (PUCYHKH, CXEMBI, CHMBOJIBI, ()OPMYJIBI).

HUTOI'O | 68
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IINTIAHUPYEMBIE PE3YJIbTATBI OBYYEHUSA 'EOMETPUH B 7-9 KIIACCAX

I'eomeTrpuueckue Gpurypol

BeinyckHHK Hay4duTes:

* MIOJIH30BATHCS SA3BIKOM T€OMETPHH VISl OTIMCAHUS MPEAMETOB OKPYXKAIOIIETO MUPa U UX
B3aMMHOTO PACTIOJIOXKCHHUS;

* pacrio3HaBaTh M U300pakaTh HA YEPTEKAX M PUCYHKAX FEOMETPUICCKUE (PUTYPBI U UX
KOH(UTypanuu;

* KJIaCCU(UITUPOBATH TEOMETPHUSCKUE (DUTYPHI;

* HaXOJIUTh 3HAYCHUS JJTUH JIMHCHHBIX 3JIEMEHTOB (PUTYp U UX OTHOIICHUS, TPATYCHYIO
Mmepy yrioB ot 0° mo 180°, mpuMeHsisi ompeaeneHus, CBOWCTBA W MPHU3HAKH (QHUTYp M HX
AJIEMEHTOB, OTHOIIEHUs1 (Guryp (paBEHCTBO, MOJAOOME, CUMMETPHHU, TOBOPOT, MapaiIeIbHBINA
MepPEHOC);

* OIIEPUPOBATH C HAYAILHBIMH MOHSATHSIMHU TPUTOHOMETPHUU ¥ BBITIOJHSITH JIEMEHTAPHBIE
orepanuy HaJl QyHKIHSIMH YTIIOB;

* IOKa3bIBATh TCOPEMBI;

* pemiaTh 3aJladd Ha JOKAa3aTeJIbCTBO, ONMUPAsCh Ha W3YyYEHHBIC CBOWCTBA (Uryp W
OTHOIICHHUI MEXTy HUIMH Y TIPUMEHSIS N3YYCHHBIC METOIBI JJOKA3aTeIbCTB;

* pelIaTh HECIOXKHBIC 3aJa4d Ha TIOCTPOCHUE, NPHMEHSS OCHOBHBIC aJTOPHTMBI
MTOCTPOCHHS C TIOMOIIBIO ITUPKYIIS U JTHHEHKHY;

* penraTh MPOCTEHININE TUTAHUMETPHYCCKHE 33]Ia4H B TPOCTPAHCTBE.

Buvinyckuuk nonyuum 603mMo#CHOCMY:

* 081a0emb Memooamuy peulenus 3a0ay Ha BbIYUCIEHUS U OOKA3AMENbCMed: MemoooM
om NPOMUBHO20, MemOoOOM NO00OUs, MemooomM nepebopa 6apuaHmos U MemoooM
2e0MempUYecKux Mecm mouex,

* npuobpecmu Onvlm NPUMEHeHUs ANeeOpauiecko20 U MpUeoHOMempuUyecKo2o annapama
U uoeti 08UNCEHUs NPU peuleHUU 2e0OMempUyecKux 3a0ad,

* 081a0emb MPAOUYUOHHOU CXeMOU peuleHUs 3a0a4 Ha NOCMpoeHUe C NOMOUWbIO YUPKYILA
U TUHeNKU: AHAIU3, NOCmpoeHue, O0KA3ameabCmeo U UCCI1e008aHUe;

* HAYUUMbBCA peulams 3a0ayu HA NOCMPOeHUe MemooOM 2eoMempuyecKko2o mecma
mouex u Memooom noooous;

* npuobpecmu OnvlmM UCCIEO08AHUL CEOUCME NIAHUMEMPUUECKUX duayp ¢ NoMouwbio
KOMNbIOMEPHLIX NPOCPAMM,

* npuobpecmu onvim 8bINOJHEHUsL NPOEKMO8.

N3mepenne reomeTpu4ecKnX BeJTHYHH

BbInmyckHUK Hay4uTCS:

* HCIOJIb30BaTh CBOWCTBA MU3MEPEHUS [UIMH, IUIOIIAJCH U YIJIOB MPH PEeLeHUH 3ajad Ha
HaXO0XJCHHUE JUIMHBI OTPE3Ka, UIMHBlI OKPY)KHOCTH, JUIMHBI JYTH OKPYXHOCTH, TPalyCHOM Mephbl
yrna;

* BBIYUCIIATh  IUIOAAW  TPEYrOJbHHUKOB, IPSAMOYTOJIbHUKOB, MapajieIorpaMMOB,
Tpaneuuii, KpyroB 1 CEKTOPOB;

* BBIYUCIIATD JJIUHY OKPYKHOCTH, JUIMHY 1yTH OKPYXHOCTH;

* BBIYUCIIATh JJIUHBI JIMHEHMHBIX 3J€MEHTOB (UIYp M UX YIJIbI, UCHOJB3YS (POPMYIIBI
JUTUHBI OKPYXHOCTH U JUTUHBI IyTH OKPYXHOCTH, (opMyIIbl TUomaaei puryp;

* pemaTh 3aJlauu Ha JJ0Ka3aTelbCTBO C MCIOJIb30BaHUEM (OPMYIT JUTMHBI OKPYKHOCTH U
JUTUHBI IYTH OKPYXHOCTH, (popMyI mitomaaeit puryp;

* pemarh NpakTUYECKUE 3a7aul, CBA3aHHBIE C HAXOKJIECHUEM I'€OMETPUYECKUX BEIMYMH
(Mcrob3ys MpH HEOOXOAUMOCTHU CIPABOYHHUKH U TEXHUYECKHE CPEJICTBA).

Buinyckuux nonyuum 603mMoACHOCMb HAYUUMBCA:

* BLIYUCTAMb NAOWAOU QuUSYp, COCMABNEHHBIX U3 08YX UNU 0OOJlee NpAMOY20JbHUKOS,
napanneioepammos, mpeyeorbHUKos, Kpy2a u cekmopa,
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* BHIYUCTAMb NAOWAOU MHO20Y20NbHUKOS, UCHONb3YS OMHOUEHUS PABHOBETUKOCMU U
PABHOCOCMABNIEHHOCIUL

* NPUMEHAMb anleeOpaudecKull U MpU2OHOMEeMmpU4ecKull annapam u uoeu 08UNCeHUs npu
peuweHuu 3a0ay Ha 8blHUCIeHUe NA0uadeti MHO20Y20IbHUKOB.

Koopaunartsi

BBITTyCKHHUK HAy4IUTCSI:

* BBIYUCIIATH JUIMHY OTpe3Ka M0 KOOpAWHATAM €ro KOHIIOB; BBIYHMCISATH KOOPIUHATHI
CepeIHBI OTPE3Ka;

* HCITOJIB30BAaTh KOOPIMHATHBINA METO/I i1l H3YyUCHHS CBOMCTB MPSMBIX H OKPY)KHOCTEH.

Buinycxknux nonyuum 603mMoicHOCmb.

* 0681a0emb  KOOPOUHAMHBLIM —~ MEemOOOM  peuleHus  3a0ay Ha  BbIYUCIEHUS U
00KA3aMebCmeo

* npuobpecmu onvlm UCHONb308AHUS KOMNLIOMEPHBIX NPOSPAMM Ol AHANU3A YACHIHBIX
cayuaes 83aUMHO20 PACNOJIONCEHUSL OKPYHCHOCMEU U NPAMbIX,

* npuobpecmu Onvlm BbINOJIHEHUs. NPoekmos Ha memy «lIpumenenue KOOpPOUHAMHOZO
Memooa npu peulenuu 3a0ay Ha 8blYUCTIeHUs U OOKA3AMeNbCmea.

BekTopbl

BBITTyCKHHUK HAyIUTCS:

* ONIEPUPOBATH C BEKTOpPAMH: HAXOJUTh CYMMY M Pa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX
T€OMETPHYCCKH, HAXOUTh BEKTOP, PaBHBINM MTPOU3BEICHHUIO 33JAHHOTO BEKTOPa Ha YHCJIO;

* HAXOJUTh I BEKTOPOB, 3aJIaHHBIX KOOPJMHATAMH: JUITMHY BEKTOPa, KOOPIMHATHI
CYMMBI M Pa3HOCTH JIBYX M 0ojiee BEKTOPOB, KOOPJIWHATHI MPOU3BEACHHS BEKTOpa Ha YHCIIO,
MPUMEHSISI TIPU HEOOXOJMMOCTH COUYETATEIbHBIM, MEPEMECTUTEIBLHBIN U paclpeIeTUTeIbHBIN
3aKOHEI;

* BRIYUCIISATH CKaJSIPHOE IMPOM3BEIICHWE BEKTOPOB, HAXOJWUTHh YroJ MEXIy BEKTOPaMH,
YCTaHABIWBATh MEPICHAUKYISIPHOCTH MPSIMBIX.

Buvinycknuk nonyuum 603mMoiCHOCTYb.

* 081A0eMb  BEKMOPHbIM ~ MemoooM OAs peuleHus 3a0ay Ha  BblYUCTEHUS U
0oKazamelbCcmed,

* npuobpecmu OnvIM GbINOJIHEHUSL NPOEKMO8.
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