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Pabouas nporpamma no reomerpuu a1 9 kinacca cocraBieHa Ha ocHoBe DeepalibHOro
rocyaapcTBeHHOro oopazoBarensHoro cranaapra (PI'OC) u TpeboBanuii Kk pe3ynabTaram
OCHOBHOTI'0 00111eT0 00pa3oBanus, npeacraBicHHbIXx B @PI'OC. B [Iporpamme npenycMoTpeHbl
pa3ButHue Bcex 0003HaueHHBIX B @I'OC OCHOBHBIX BHJIOB JI€STEIbHOCTH YICHUKOB U BHITIOJHEHUE
menei u 3aja4, nocraBiieHHBIX PI'OC.

[Iporpamma pa3paboTaHa Ha OCHOBE CIEIYIOLIMX HOPMATHBHBIX JOKYMEHTOB U
METOJINYECKUX MAaTEPHAJIOB:

®denepanbHBIi TOCYAApCTBEHHBIH 00pa30BaTENbHBIN CTaHIAPT OCHOBHOI'O OOIIETO
o0pa3oBaHMs, YTBEp)KICHHbIM MpuKazoM MuHucTrepcTBa 00pa3oBaHUs M Hayku Poccuiickoit
®enepanuu ot «17» nexadps 2010 . Ne 1897,

OenepanpHblii 3aK0H 00 oOpasoBanuu B Poccuiickoit ®enepauuun Ne 273-03 ot
29.12.2012;

OdenepanbHBIA  TEPEUYCHb  yUYCOHUKOB, YTBEPXKIEH MpUKa3oM  MUHUCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 31 mapta 2014 1. Ne 253 «OO0 yTBepkaeHUU
denepanbHOro mepevyHs y4eOHUKOB, PEKOMEHJOBAHHBIX K MCIOJIb30BAHUIO MPH pealu3aluu
UMEIOIINX aKKPEAUTALNI0 00pa3oBaTeIbHBIX IPOrpaMM HAa4yaJdbHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpenHero oomiero oopazoBanus» ¢ usmeHeHussMu ot 08.06.2015 r.;

[Iporpammbl  00mI€00OpazoBaTeNbHBIX — yupexknaeHud. ['eomerpus 7-9  Kiacchl.
CocraButens: bypmucrposa T.A., M.: [IpocBenienue, 2014 r.

[Iporpamma coorBeTcTBYyeT YyueOHMKY I'eomerpuss 7 — 9. VYyeOHuk s
obmeoOpazoBarenbHblx  yupexnaeHuit. / JL.C. Atanmacsn, B.®. byrtysoB, C.b. Kagowmies,
O.I' ITo3usik, .M. FOnuna. / M.: [IpocBemenue, 2014.

Jlannas paOouasi mporpaMMa MOJHOCTBIO OTpaskaeT 0a30BBI YpPOBEHb IMOJITOTOBKU
HIKOJIbHUKOB 10 pa3zesiaM mporpammsl. B mporecce o0yueHus ydaiiyecs: OBJIaJ€BalOT YMEHUSIMHU
o01reydeOHOro Xapakrepa, pa3HooOpa3HbIMU CITOCO0AMHU JIEATEITLHOCTH, TPUOOPETAIOT OIBIT:

— TUIAHUPOBAHUS U OCYIIECTBICHUS AT OPUTMHUUYECKOI J1€ITeTbHOCTH, BBIOTHEHUS 3a/1aHHbIX
¥ KOHCTPYHUPOBAHMS HOBBIX aJITOPUTMOB;

— pemieHHs pa3HOOOpA3HBIX KJACCOB 3a/ad M3 pa3iMyYHBIX pa3lesioB Kypca, B TOM UHCIE
3aja4, TpeOYIOIMX [TOMCKA IIyTH U CIOCOOO0B pEILIEHNUS;

— HCCIENOBAaTENbCKOW  JEATENbHOCTH, pa3BUTHS HAEH, MPOBEIEHUS OSKCIEPHUMEHTOB,
000011IeHHS,

— IIOCTAHOBKM U ()OPMYJIMPOBAHUS HOBBIX 3a/1a4;

— SICHOTr'0, TOYHOT'0, TPAMOTHOI'O M3JI0KEHHUSI CBOMX MBICJIEH B YCTHON M MUCbMEHHON peuH,

— HCIOJIBb30BAHMSI PA3jIMUYHBIX SI3bIKOB MaTeMaTUKH  (CIOBECHOTO, CHMBOJIMYECKOTO,
rpau4eckoro),

— cBOOOJHOrO Iepexosna C OAHOIO s3blKa Ha JAPYroM Ui WUIIOCTpAalMM, MHTEpPIpETaluy,
apryMeHTaIlH U I0Ka3aTeNbCTBa;

— TIPOBEAEHUS JI0Ka3aTENIbHBIX PACCYKICHHUH, apryMEeHTAIluH, BBIJBIM)KEHHUS T'HIIOTE3 U UX
000CHOBaHHS,

— TIOMCKa, CHUCTeMaTH3alliM, aHalu3a M Kiaccupukanuu HHGOpMAIMM, HCHOJIb30BAHUS
pa3HOOOpa3HbIX HH(QOPMALMOHHBIX HCTOYHHKOB, BKJIOYas Y4eOHYI0 U CHpPaBOYHYIO
JUTEpaTypy, COBpeMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTHH.

Leaun u 3anaun 00yueHunst



B xome oOyuenust monynsi «l'eomerpum» Mo JAaHHON MPOrpaMMme C HCIOJIb30BAHHEM

y4eOHMKA U METOJIUYECKOr 0 MOCO0uUs Il yUUTENs, PEIaloTCs cJeylolme 3a1a4Hu;

CHCTEMaTH4YEeCKOE U3YUEHHUE CBOMCTB reOMETPHUUECKUX (PUTYDP Ha IIOCKOCTH;
dbopMUpoBaHUE MPOCTPAHCTBEHHBIX MPEICTABIEHU; pa3BUTHE JIOTUYECKOTO MBIILICHUS U
MOJTrOTOBKA ammapara JJisi U3Y4EeHUs CMEXHBIX TUCHUIUIMH ((U3MKa, YepueHue u Ap.) |
Kypca CTepeOMETPHH B CTapILIMX KJaccax;

OBJIaJICHUE KOHKPETHBIMU 3HAHUSMH HEOOXOIUMBIMHU [UJII TIPUMEHEHHS B TPAKTHYECKOU
NI TEIbHOCTH.

Llenu odyuenusn:

B HanpaeieHUU JT1IYHOCMHO20 pazeumus.

pa3BUTHE JIOTHYECKOTO M KPUTHYECKOTO MBINIJICHUS, KYJIBTYPbl PEYH, CIOCOOHOCTH K
YMCTBEHHOMY KCIIEPUMEHTY

dbopMUpoBaHHWE y YYAIIUXCS HMHTEIUICKTYaJbHOH YECTHOCTH H  OOBEKTHBHOCTH,
CIOCOOHOCTH K ITPEOIOJICHUI0 MBICIUTEIBHBIX CTEPEOTUIIOB, BBITEKAOIINX U3 O0BIIEHHOTO
OIIBITA;

BOCIIUTAaHUE KA4eCTB JIMYHOCTH, OOCCHEYHMBAIONIMX  COMHAIGHYID  MOOHMIBHOCT,
CIOCOOHOCTh MPUHUMATh CAMOCTOSTEIIbHBIC PEIICHHSI,

(bopMHUpOBaHHE KAYECTB MBIIUICHUS, HCOOXOAMMBIX [IJIS aJalTaldd B COBPEMEHHOM
HH(pOpPMAIMOHHOM OOIIIECTBE;

pa3BUTHE HHTEPECa K MATEMATUIECKOMY TBOPYECTBY M MATEMATHICCKIX CITIOCOOHOCTEH.

B memanpeomemnom nanpaenenuu:

dbopMHUpOBaHUE MPEACTABICHUI 0 MaTeMaTUKE KaK 4acTH OOIIeYeI0BEYECKON KYIbTYPhI, O
3HAYMMOCTH MAaTEMAaTUKU B PA3BUTUH LIUBUIM3ALUN U COBPEMEHHOTO OOIIECTBA;

pa3BUTHE IMpPEACTaBJICHUM O MaTeMaTuKe Kak (opme omucaHus M METOJE IO3HAHUS
JNEHCTBUTENBLHOCTH, CO3JaHHE YCJIOBUM JJs NpUOOpETeHUs MEepBOHAYAIBHOTO OIBITA
MaTeMaTUYECKOr0 MO/IEINPOBAHHS;

(dopMHupoBaHUE OOIIMX CIHOCOOOB HMHTENIEKTYaJbHOW AESITENbHOCTH, XapaKTEPHBIX IS
MaTEMaTUKH U SABJIOIIMXCS OCHOBOM IO3HABATEIBbHOM KyJBTYphl, 3HAUUMOM ISl
pa3NIUYHBIX cep YeT0BEUECKOMN 1eATEIbHOCTH.

B npeomemnom nanpaenenuu:

=
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OBJIAJICHHE MAaTEMaTHUECKUMHU 3HAHUSIMU U YMEHUSMHU, HEOOXOAUMBIMU JUJISl POJIOJKEHUS
o0yueHus: B craplieil IIKOJEe MM HMHBIX 00I1e00pa30BaTENbHbBIX YUPEXKACHUIX, U3YUYEHUS
CMEXHBIX AV CLUIUIVH, IPUMEHEHHUS B IOBCETHEBHON KU3HY;

co3aHue (QyHIAAMEHTa J/JIi MaTeMaTU4YEeCKOro pa3BUTHUSA, (OPMUPOBAHUS MEXaHU3MOB
MBIILIJIEHUS, XapaKTEPHBIX U1 MATEMAaTUYECKON AEATEIBHOCTH.

YMK.

IIporpammel o reomerpun A 7 — 9 xiacca. Asrop JI.C. AraHacsH.

Aranacsu JI. C., byry3oB B. @., Kagomues C. b., [To3usak 3. I'., FOnuna U. U. I'eomerpus
7-9. — M.: Ilpoceemenue, 2015.

MensuukoBa H.b. TemMatuueckuii KOHTPOJIb MO TeOMETpUH. 9 Kilacc.

T.M. Mumenko. A.Jl. bauakos. I'eomerpust. TemaTnyeckue TecTol. 9 Kiacc.

Aranacsn, JI.C. U3ydenue reomerpurt B 7-9 KIL.: METOAMYECKHE PEKOMEHIALMM JJIs
yuurens / JI.C. AranacsH, B.®. byty3os, FO.A. I'na3koB u np. —M.: [Ipocemnienue, 2013.
3uB b. I'., Meiinnep B. M. [lumaktuueckue martepuaibl 1Mo reoMerpuu 3a 9 kmacc. — M.:
ITpocsemenue, 2015.

Nuenckass M. A. CamocTosTenbHbIE U KOHTPOJbHBIE paboThl Kk yueObnuky JI. C. AranacsiHa
7-9 knaccel. — Bonrorpaa: Yuurens, 2013.



OO0mas xapakTepucTHKA y4eOHOro npeamera

I'eomempua — onvH U3 BaXXHEUIINX KOMIIOHEHTOB MaTeMaTHYeCKOro oOpa3oBaHMUs,
HEOOXOAUMBIHN JJI IPUOOPETEHHsI KOHKPETHBIX 3HAHHUM O MPOCTPAHCTBE U MPAKTUUECKH 3HAYMMBIX
yMeHMH, (OpMHUpOBaHMS S3bIKAa OMNHCAHHUA OOBEKTOB OKPYXAIOLIEro Mupa, s Ppa3BUTUA
IPOCTPAHCTBEHHOTO BOOOPa)KEHUS W MHTYUIIMH, MaTEMAaTUYECKOM KyJIbTYpHl, Ul 3CTETUYECKOTrO
BOCIIUTaHUs oOOydaromuxcsi. 3yueHue TreoMeTpuM BHOCUT BKJIAJ B Pa3BUTHE JIOTHYECKOIO
MBIIIICHHS, B ()OPMUPOBAHUE MTOHATHUS JOKA3aTEIbCTBA.

Takum o00pa3omM, B XOJ€ OCBOEHHMS COAEpXKaHMS Kypca ydamgecs TMOIydaroT
BO3MOXHOCTB:

— DPa3sBUThb IPEICTABICHHUE O 4YHUCIE W POJM BBIUHUCICHUHW B YEIOBEYECKOW IIPAKTHKE;
cpopMUpOBaTh  NpPAKTUUYECKHE  HABBIKM  BBIIOJHEHUS  YCTHBIX,  IIHUCbMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIYUCIICHUM, pa3BUTh BEIYMCIUTEILHYIO KYIbTYPY;

— Ppa3BUTh NPOCTPAHCTBEHHBIC MPEICTaBICHUS U HM300pa3uUTENbHbIE YMEHHUS, OCBOUTH
OCHOBHBIE (PaKTBl M METOAbl IUIAHUMETPHH, TO3HAKOMHUTHCS C MPOCTEHIINMU
IIPOCTPAHCTBEHHBIMU TEJIAMU U UX CBOMCTBAMU;

— Ppa3BUTH JIOTUYECKOE MBINUIEHHE M PEeYb — YMEHHS JIOTUYECKH OOOCHOBBIBAThH CY)KIEHUS,
MPOBOJUTh HECIIOXKHBIE CHUCTEMATU3ALMH, HPUBOAUTH NPUMEPHl MU KOHTPIPUMEPSHI,
WCIOJIb30BaTh PA3IMYHbIC I3bIKK MaTEMATUKHU (CIOBECHBIN, CUMBOJIMYECKHIH, TpapuuecKuii)
JUTSL WIUTFOCTpaLMi, MHTEPIIPETaluy, apryMEHTallly U J0Ka3aTeIbCTBA;

— chopmupoBaTh NPEACTAaBIECHUS OO0 H3y4yaeMbIX MOHATUAX M METOAAaX KaK Ba)KHEHIIMX
CpelIcTBax MaTeMaTHYECKOr0 MO EIMPOBAHUS peabHbIX IIPOLECCOB U SBJICHUM.

B pesynbTaTe OCBOEHHUS Kypca F€OMETPUHM ydalluecs MOJIy4aroT MpeAcTaBlieHHe 00
OCHOBHBIX (HUTypax Ha IJIOCKOCTH M WX CBONCTBAX; MPHOOPETAIOT HABBIKU T'€OMETPUUYECKUX
MOCTPOEHUH, HEOOXOTUMBIE IJIsl BHITIOJIHEHUS YaCTO BCTPEUAIOIMUXCSl Tpapuieckux padoT, a TakkKe
HaBBIKM W3MEPEHHs] W BBIYHMCICHUS [JIMH, YTJIOB, TIPUMEHSEMbIE ISl PEIICHHUS Pa3HOOOpa3HBIX
FeOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

MecTto npegmera B y4eOHOM IJIaHe

Cornacno ¢denepanbHOMy 6a3ucHOMY y4eOHOMY IJIaHYy MporpaMMa paccuuTaHa Ha 68
yacoB (24aca B HeleJI10).

KoHTpoibHBIX paboT — 7 4yacoB, KOTOpPbIE paclpelelieHbl M0 pasfelaM CIeAYIOUMM
obpazom: «Bektope» 1 uac, «Meton xkoopauHar» 1 yac, «COOTHOIIEHHE MEXAY CTOPOHAMHU U
yriaamu TpeyrosibHuka» 1 uac, «/lmumHa okpyXHOCTH U miomaab kpyra» 1 gac, «JIBmwxenus» 1 gac
U 2 yaca Ha UTOrOBbIE a]IMUHUCTPATUBHbIE KOHTPOJIbHBIE pAOOTHI.

IIpomexyTouHast aTTecTalUsl MPOBOJUTCS B (OpPME TECTOB, CAMOCTOSTEIbHbIX,
IPOBEPOUYHBIX PabOT M MaTeMaTH4ecKuX IUKTaHTOB (o 10 - 15 MMHYT) B KOHIE JIOTMYECKH
3aKOHUYEHHBIX OJIOKOB y4yeOHOro MaTepuaa. ¥ poBeHb 00y4eHHs! — 6a30BbIi.

IInanupyemble pe3yabTaThl OCBOEHHS Y4€OHOI0 NpeaMeTa

JIu4HOCTHBIE:

— WCIIOJIb30BAHKWE NPHOOPETEHHBIX 3HAHWUH M YMEHUH B MPAKTUYCCKOW JCATEIBHOCTH |
MOBCETHEBHOM JKU3HU JUII MOJCIUPOBAHUS TPAKTHYCCKUX CHTYallMd W HCCICIOBAHUS
MOCTPOCHHBIX MOJIENEeH C HCIOIh30BAaHUEM allllapaTa FTeOMETPHH;

— (opMHpOBaHUE OTBETCTBEHHOI'O OTHOIICHHS K YYCHHUIO, TOTOBHOCTH U CIIOCOOHOCTHU
00yJarOIIMXCsl K CAMOPAa3BUTHIO U CaM000pa30BaHUIO HA OCHOBE MOTHBAIIUU K OOYUCHUIO U
MO3HAHWIO, BEIOOPY JabHEUIIEro o0pa3oBaHus Ha 0a3e OPUSHTHPOBKU B MHpe TIpodeccuit
U TpOoPEeCCHOHATBHBIX TPEANOUYTCHUH, OCO3HAHHOMY MOCTPOCHHUIO WHIUBHIYaTbHON
00pa3oBaTEeNbHON TPACKTOPHH C Y4ETOM YCTOWYMBBIX MO3HABATEIHHBIX HHTEPECOB;



— (¢opMHpOBaHUE LIETOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOH MPaKTUKH;

— (dopMHupoBaHHE KOMMYHHKATHUBHOW KOMIIETEHTHOCTH B OOIIEHWH U COTPYIHUYECTBE CO
CBEPCTHUKAMH, CTapIIUMU M MIQAIIMMH B 00pa3oBaTeIbHOH, OOIIECTBEHHO IOJIE3HOM,
y4e0HO-MCCIIeI0BATENhCKOW, TBOPUECKON U APYTUX BUAAX JCSITEIHHOCTH,

— yMEHHE SICHO, TOYHO, IPaMOTHO M3JaraTb CBOM MBICIIM B YCTHOW M NIHUCBMEHHOH peuw,
MOHMUMAaTh CMBICI TOCTaBJICHHOW 3aJay, BBICTpaUBaTh AapPryMEHTAllMIO, MPUBOJUTH
MIPUMEPHI U KOHTPIPUMEDHI;

— KPUTHYHOCTb MBILIJICHUS, yMEHUE PACIIO3HABATH JIOTHUYECKH HEKOPPEKTHBIE BHICKA3bIBAHUS,
OTIIMYATh TUIIOTE3Y OT (PaKTa;

— KpPEaTUBHOCTh MBINUICHUS, WHUIIMATUBY, HAXOAYHBOCTh, AKTHBHOCTh TIPU pEIICHUHU
reoMeTpUYECKUX 3a/1ay;

— yMEHHE KOHTPOJIUPOBATH MPOIECC U PE3yTbTAT yUeOHOW MaTEMaTHUYECKOM eITebHOCTH;

— CHOCOOHOCTh K SMOIMOHAJIBHOMY BOCIPHUSTHIO MAaTEMaTHUYECKHMX OOBEKTOB, 3ajad,
pELLIeHUH, pacCyXIECHHM.

MeTal’lpeI{MeTHLIe:

B 9 knacce Ha ypokax reoMerpuu, Kak M Ha BCEX IpeaMerax, OyJneT MpoJoJDKeHa
paboTa 1Mo pa3BUTHIO OCHOB YUTATEIbCKOM KommeTeHuu. OOyyaromuecs: OBIaJCI0T YTEHUEM Kak
CPEICTBOM OCYILECTBJIEHUS CBOMX JaJbHEHIIMX IUIAHOB: MPOAOKEHHS O0Opa3oBaHUs U
caM000pa3oBaHMsl, OCO3HAHHOIO IIAHUPOBAHUS CBOETO AKTYaJbHOI'O M IEPCHEKTUBHOIO Kpyra
YTEHMUS.

[Ipu n3ydeHun reoMeTpuu 00y4arourecs: YCOBEPLUICHCTBYIOT IPUOOPETEHHbBIE HAaBBIKU
paboTsl ¢ uHpopmarmeil 1 nonoaHAT ux. OHU cMOryT paboTaTh C TEKCTaMH, PeoOPa3OBbIBATh U
MHTEPIPETUPOBATH COJEPKALLYIOCS B HUX HH(POPMAIIHIO, B TOM YHUCJIE:

— CHCTEMAaTH3MpPOBaTh, COIMOCTABIATh, AHAIM3UPOBATh, 0000IATH W HWHTEPHPETHPOBATH
WH(OPMAITUIO, COAEPKAIIYIOCS B TOTOBBIX HH(POPMAIIMOHHBIX 00BEKTAX;

— BBIAENATH T'JIaBHYIO M U30BITOUHYIO MH(OPMAIMIO, BBHIMOJIHSATH CMBICIOBOE CBEPTHIBAHUE
BBIJIEJICHHBIX (PaKTOB, MBICJIEH; MTPEICTABIATh HHPOPMAIUIO B CKATON CIOBECHOU dopme (B
BUJE TUIAaHA WM TE3UCOB) M B HAIVIAHO-CHMBOJWYECKOM ¢(opme (B Buae Tabiui,
rpaUECKUX CXEM M Juarpamm, KapT MOHSATHH — KOHLENTYaJIbHBIX JWarpaMM, OIMOPHBIX
KOHCIIEKTOB);

— 3aMOJHSATH U JOMOJHATH TaOJIHUIbI, CXEeMBbI, THarPaMMbIl, TEKCTHI.

B xome usydeHus reomerpuu O0Oy4HarOIIMECs YCOBEPIIEHCTBYIOT OIBIT MPOEKTHOU
JEeSITeIbHOCTH, Kak o0co0oil  ¢opMbl yueOHOM paboThl, CIIOCOOCTBYIOIIEH BOCHUTAHUIO
CaMOCTOSITEJIbHOCTH,  MHUIMATUBHOCTH, OTBETCTBEHHOCTH, IIOBBILICHUIO  MOTHUBAaLlUU U
3pdekTUBHOCTH y4eOHOW J[EATENbHOCTH; B XOJ€ pealu3allid HCXOJHOIO 3aMbicia Ha
IPAaKTUUYECKOM YPOBHE OBJAJCIOT YMEHHMEM BBIOMpATh aJ|eKBAaTHbIE CTOSILEH 3agade CpericTBa,
IPUHUMATh PELICHUS, B TOM YUCIIE U B CUTYyalUsIX HeolpeaeneHHOCTH. OHM 1MoTydaT BO3MOXXHOCTb
Pa3BUTh CIOCOOHOCTh K pa3pabOTKE HECKOJIbKUX BAPUAHTOB PELICHMH, K MOUCKY HECTAHJIAPTHBIX
pelleHuH, TOUCKY U OCYIIECTBJIEHUIO Hauboee NPUEMIIEMOr0 PEIIEHNUS.

PerynsitTuBHbIe:

— onpedensimy 11€Jb AEITEILHOCTU Ha YPOKE C IOMOIIIBIO YUUTEIS U CAMOCTOSITENLHO;

— YUYUTHCS COBMECTHO C yUHUTEJIeM OOHAPYKUBATh U (hopmMyauposams yueOHyo npooiemy;,

—  YUUTHCS NJIAHUPOBamb YIEOHYIO 1€ITEIbHOCTh Ha YPOKE;

—  BbICKA3bl6AMb CBOIO BEPCHUIO, MBITAThCA Mpeasararb crnocod €€ MpoBEepKH (HAa OCHOBE
MPOAYKTUBHBIX 3a/1aHUN B yuUeOHUKE);

— paboTtas MO NPEMIOKEHHOMY IUJIaHY, UCHOAb3068aMb HEOOXOIUMBIE CpeacTBa (Yy4eOHUK,
KOMITBIOTEP U HHCTPYMEHTHI);

— onpedensims YCHEUIHOCTh BHIITOJIHEHUS CBOETO 3a/1aHUS B AUAJIOTe C yUUTENEM.



CpenctBom  (opMUpOBaHMS — PETYISTHBHBIX  JACHCTBHM  CIy)KaT  TEXHOJIOTHS

npoOJIeMHOr0 JIMajora Ha JTale H3yYeHUS HOBOIO MaTepuana M TEXHOJIOTHs OLICHUBAHHUS
00pa30BaTeIbHbBIX JOCTH)KCHUM (YIEOHBIX YCIIEXOB).

ITo3HaBareabLHbIE:

OpPUEHTHPOBATbCA B CBOCH CHUCTEME€ 3HAHW: nOoHUMAamb, YTO HYXHA JONOJHHUTENbHAs
uHpOopMalus (3HaHUS) JAJIs pelIeHus] yaueOHO! 3a7auu B O/IMH 1Iar;

denambs MPEABAPUTEIBHBIN 0mO0p NCTOYHUKOB HMH(OpMalUu JJIsl  pelieHus ydeOHoM
3ajauu;

J0OBIBATh HOBBIE 3HAHUS: HAX0OUMb HEOOXOAMMYIO HH(POPMAIIUIO, KaK B YUeOHHKE, TaK U B
NPEJIOKEHHBIX YIUTEJIEM CIOBapsX, CIPAaBOYHUKAX U HHTEPHET- Pecypcax;

NOOBIBATh HOBBIC 3HAHHS: U36871eKamb NHPOPMAIIHMIO, TPEICTABICHHYI0 B pa3HBIX (opmax
(TekcT, TabnuIa, cxema, WUTFOCTpAIUs U JIp.);

nepepadaTelBaTh INOJIYYEHHYIO HH(pOpManMio: Habarooames u Oenams CaMOCTOSTEIIbHbIE
6b1600bL.

CpenctBom (GOpMUPOBAaHUS MMO3HABATEIBHBIX JEHCTBUI CIYy>KUT yudeOHBIA MaTepuai u

3aJaHusg y‘le6HI/IKa, 06€CHC‘II/IBaI-OHlI/Ie IESPBYIO JIMHUIO pa3BUTUSA — YMCHUEC OOBSICHATD MUp.

KomMmyHukaTuBHblie:

JIOHOCHUTH CBOIO TMO3UIUIO A0 IPYTUX: 0¢hopMismsb CBOIO MBICIb B YCTHOM W MHCHMEHHOM
peuu (Ha ypoBHE MPEAJIOKEHUS WM HeOOJBIIOro TEKCTA);

CIIyIIaTh # TIOHUMATb peub OpYeux;

BBIPA3UTEIIBHO YUmMams U nepeckasvléamy TEKCT;

eécmynams B 6eceny Ha YpOKe U B )KH3HHU;

COBMECTHO 00208apu6amucsi O paBUilaX OOILEHHS U TOBEACHHS B ILIKOJIE U CJIEA0BATh UM;
YUUTHCS 8bINOIHAMb PA3INYHBIE POJIU B TpyIne (Juaepa, UCIOIHUTENS, KPUTHKA).

CpenctBom ¢GopMUpOBaHUS KOMMYHHUKATHBHBIX JICWCTBUN CIYXaT TEXHOJOTHS

npoOjaeMHoro auasnora (MoOYXKJAIIMMKA M TMOABOASIIMI JUAJOr), TEXHOJIOTUS MPOIYKTUBHOIO
YTCHUsI U OPTaHU3alus paboThl B MAJIBIX TPYIIMax.

IIpeamerHbIe:
Tema Yyammecst Hayyarcs Yuammuecs noJjy4ar
BO3MO’KHOCThH
Bexmopu — 0003Ha4Yamv U U300PaANCAMb EKMOPb, — oenademb  B8eKMOPHBLIM
— u3obpadxcame 6eKMop, pagHlil OAHHOMY, Memooom 0N peulenus
—  cmpoums 6eKMOp, PABHLIL CYyMMe 08YX 3a0a4 HA BbIMUCTCHUE U
8EKMopo8, UCNOb3YA npaeuia O0KA3AMeNLCmeo,
mpey20bHUKA, napanienozpamma,
Gopmynupoeams 3aKOHbL CLOHCEHUS, — npubpecmu onbim
— cmpoumsb CyMMY HECKOJbKUX B8EKMOPOS, 6bINOJIHEHUA NPOEKMOE.

UCNOIb3YSL NPABUTIO MHO20Y20IbHUKA,

— cmpoums eKMOop, pAHbI PAZHOCU O8YX
BEKMOPO8, 08YMSsL CHOCODAMU.

— pewamsv 2eomempuyeckue 3a0auu
UCNOIb308AHUE  ACOPUMMA  BbIPAICEHUSL
yepe3  OauHble  GEKMOPblL,  UCNOIb3YS
Npasuna  CHONCEHUs,  GLIYUMAHUSL U
VMHOIICEHUsL BEKMOPA HA YUCLO.

— pewamv npocmeluiue 2eomempuieckue




3a0auy,  Onupascb  HA  U3VYEHHbIE
CB0UCMBA 8EKMOPO8;

—  Haxooums CpeoHI0 TUHUI Mpaneyuu no
3a0AHHbIM OCHOBAHUSIM.

B noeceonegnoni yncuznu u npu usyuenuu

opyaux npeomemos:
—  UCNOIb308aMb 8eKMOPbL Ol peuleHUs
npocmetwux 3a0ay Ha  onpeodenexue
CKOPOCMU OMHOCUMENbHO20 OBUNCEHUS.

Memoo — onepuposamv Ha 0A3080M YPOGHE — oeradems
Koopounam NOHAMUAMU. KOOpOUuHamul — 8exmopa, KOOPOUHAMHBIM
KOOpOUHAmMbl ~ CYMMbl U PA3HOCTU Memooom peuierus
BEKMOpP0O8, NPOU3BEOCHUs. BeKMOopd Ha 3a0ay4 Ha Gvlyucienue u
yucno; 00KaA3amenbcmeo,
—  BLIYUCTAMB  KOOPOUHAMBL  BEKMOpd, — npuobpecmu  onvim
KOOpOUHAmMvl ~ CYMMbl U paszHocmu UCNONIb306AHUS
8EKMOpP0O8, KOOPOUHAMbBL NPOU3BEOeHUs KOMNbIOMeEPHbIX
8€KMopa HA YUCNO; npozpamm Oisl AHAIU3A
—  BLIYUCTAMY Y20]l MEHCOY BeKMOPAMU, 4aCMHbIX cuydaes
—  BLIUUCTAMDb CKANAPHOE NPOU3BeOeHUE 63AUMHOCO
8EKMOpoe; PAacnojioscenus
—  BLIUUCTAMb  PACCMOAHUE — MeHCOY OKpYHCHOCEIL u
MOYKAMU NO U38ECTNHBIM KOOPOUHAMAM, npambelx,
—  BLIUUCTAMb  KOOPOUHAMbBL  CePeOUuHbl —  npuobpecmu  onvim
ompeska; 8bINOJHEHUS NPOEKMO8
—  CcoOCmasnsams ypasHeHue OKPYy#ICHOCMU,
3HAs KOOpOUHAMbI YeHmpa U MOYKU
OKPYHCHOCMU, COCMABISAMb  YPAGHEeHUe
NPAMOU N0 KOOPOUHAMAM 08X ee MOYeK;
-  pewambv npocmeuuue 3a0ayu
MemoooM KOOPOUHAM
Coomnowenusn — onepuposamv Ha 0A3080M YpPOGHE —  BbIYUCAAMb
Mmexncoy NOHAMUAMU.  CUHYCA,  KOCUHycd U niowaou Queyp,
cmoponamu u mamneenca y2ios, COCMABNEHHBIX U3 08X U
yeiamu —  NPpUMEHsMb OCHOBHOE bonee npAmMoOy201bHUKO8,
mpey2ojibHuKa. MPUSOHOMEMPUYECKOe MOAHCOeCmeo npu napaieiozpammos,
Cxanapnoe peuleHuu 3a0ay HA HAXOHCOeHue O0OHOU Mpey20bHUKO8, Kpyea U
npouseéeoenue MPUSOHOMEMPUYECKOU  (PYHKYUU  yepes cekmopa,
6eKmopoe opyayio, —  BbLIYUCTAMD
- uzobpasicams yeon medncoy niowaou
8eKMoOpamu,  Gbl4UCTIAMb cKanapmoe MHO20Y20/IbHUKOS,
npousseoeHue 8eKmopos, UCNONL3YA  OMHOUEHUS
—  HAX00umv yeivl Mexcdy BeKMOpamu, pasHosenukocmu u
UCNOJIb3YA Gdopmyny CKANAPHO20 pasHococmasienHocmu,
npousseoenus 8 KOOpOUHaAmax, —  npumMeHsmo
—  NpUMeHsImb meopemy CUHYCO8, anzebpauyeckuii u
meopemy KOCUHYCO8, mpuZOHOMemleItQCKMﬁ

—  npumeHAmb dopmyny niowaou
mpey2eonbHUKdA,
— pewams npocmetiwue 3a0a4u  Ha
Haxoocoenue CMOpPOH u yenos
NPOU3BOTILHO2O MPeY2ONbHUKA

B noeceonesnoit ycuznu u npu uzyuenuu

Mamepuan npu peutenuu
3a0au HA  GbIYUCIEHUE
niowaoetl
MHO20Y20/IbHUKO8;

—  npuobpecmu  onvim
npuMeHeHUsl




opyzux npeomemos:

—  UCNOABL308aMb 8eKMOPbL OISl PeULeHUs
3a0ay Ha 08UXMCeHUe U Oelicmeaue Cuil

aneedopauyecko2o u
MPUSOHOMEMPUYECKO2O
annapama npu peuwieHuu
2eoMempuyecKux 3a0ay

nuna
OKPYJMCHOCHU U
na0uiaodsL Kpya

— onepuposamv Ha 0A3080M YpPOBHE
NOHAMUAMU npasuUIbHO20
MHO20)20/IbHUKA,

—  npumeHams GOopMyny 015 GbIUUCTCHUSL
Yyena npasuibHo2o N-y2oIbHUKdA.

—  npumenams  Qopmyavl  HIOWAOU,
CMOPOHLL NPABUNBLHO2O MHO20)20IbHUKA,
paouyca  6NUCAHHOU U  ONUCAHHOU

OKPYIHCHOCTU,
—  npumeHAmb Gdopmynl  OuUHbBL
OKPYIHCHOCMU, oyeu OKPYHCHOCTMU,

naOWaAoU Kpyaa u Kpy208020 CeKmopa.

—  UCNOb308aMb  CGOUCMBA  UMEPEHUS
ONUH, YVel08 Npu peuweHuu 3a0ay Ha
Haxoxcoenue OJUHbL Ompe3sKd, 2padyCHOU
Mepbl yena;

—  BLIYUCIAMb NIOWAOU MPEY2OTIbHUKOS,
NPSAMOY2OIbHUKOS, mpaneyutl, Kpy208 u
CeKmopos;

—  6b1800UMb hopmyny
0N 8bIYUCIEHUS Y2ld
npasuIbHO20 n-
VeONbHUKA U NPUMEHAMb
ee 6 npoyecce peuieHus
3a0ad,

—  nposooumv
ookazamenbcmea
meopem o ¢opmyne
niowaou, CMOpPOHbL
npasuIbHO20
MHO20Y20IbHUKA,
paouyca 6RUCAHHOU U
ONUCAHHOU
OKpYIHCHOCMU u
creocmeuil uz meopem u
npuUMeHAmb — uUxX — npu
peuieHuu 3a0ad,

— pewamv 3a0auu Ha

—  BbINUCTAMb  ONUHY OKPYICHOCMU U doKazamenbemeo ¢
ONUHY Oy2U OKPYIHCHOCTIUL, UCNOTb306aHUEM
—  epluuUCIAMb OUHbL JIUHETHbIX popmyn omunbl
aNeMenmos Guayp u ux yavl, UCHONb3VS OKDYIICHOCIIU. U ONUHbL
uzyueHHvle opmynbl. dyeu OKpyJHCHOCIU,
dopmyn niowaoei
B noeceoneenon ycusnu u npu uszyuenuu puzyp.
opyaux npeomemoes:
— pewamv  npakmuueckue  3a0aul,
C6A3aHHble c HAXocoeHuem
2e0MEeMPUYECKUX BeTUUUH.

Heusncenus — onepuposamv Ha 60A3060M YpOGHe —  npumeHsmo
ROHAMUAMU OMOOPANCEHUSL NIOCKOCMU HA cgolicmea OBUINCEHUSL
cebs u 08UIICeHUA, npu peulenuu 3a0au,

— onepuposamv Ha 6OA3060M YpoGHe —  npumensmo
NOHAMUAMU ~ 0CeBOU U YEeHMPAIbHOU nowsmusi:  ocesas  u
CUMMEmMpPUU, NAPALIeIbHO20 NEePeHOcd, YeHMPabHAsL
nogopoma, cummempusi,

—  pacno3Hasamv UObL OBUNCECHULI,

—  BLINOJHAMb NOCMPOEHUE OBUINICEHULL C
nOMOWBIO YUpKYs u JIUHEUKU,
ocyujecmansaims npeobpazosanue Queyp,

—  pacno3Hasamv no yepmedncam,
ocyujecmeanams npeoobpazosanus ueyp c
NOMOWDbIO  0CeBOU U YeHmpaibHou
cumMMempuu, NapaiieibHo20 NepeHoca U
nogopoma.

napaiienbHslil.  NepeHoc
U nosopom 6 peuieHuu
3a0au




Hauanvnvie
ceeoenun
cmepeomempuu

us3

— pacno3nasamoe Ha uepmesicax,
DUCYHKAX, MOOENSAX U 6 OKpYICaioujem
Mupe niOCKUe U NPOCMPAHCMBEHHbLe
eeomempuyeckue guaypoi;

— pacno3Hasamv  pazeépmku  Kyoa,
NPAMOY201bHO20 napannenenuneoa,
NPABUNLHOU ~ NUPAMUObL,  YUIUHOPA U
KOHyCa,

— onpeodenamv NO JUHEUHBbIM pasMepam
paseépmku  ¢uzypsl uHeliHble pazmepul
camou ¢hueypul u Haobopom,

—  BLIYUCTAMDL  00BEM  NPAMOY20bHO20
napannenenuneoa.

—  GbIMUCTAMb 00BEMBI
npoOCMpaAHCIMEEHHIX
2eomempuyeckux ¢ueyp,
COCMAaBIeHHbIX us
NPAMOY20JbHbIX
napanneienunedos;

—  yenybums u pazeums
npeocmaeneHusl 0
NpOCMPAHCINEEHHBIX
2eomMempuyecKux
dueypax;

—  npumeHAmb
nousmue pazeépmru Ol
8bINOIHEHUS
NpaKmuyeckux
pac4émos.

00 akcuomax
2eomempuu

Honyuums 6onee enyboxoe
npeocmasnenue o cucmeme
akcuom — niaHumMempuu - u
aKcuomMamuieckom memooe

Hloemopenue

Kypca
naaHumempuu

—  NpuMeHsimv Npu peuleHuu 3a0ay OCHOGHLLE COOMHOUEHUSI MENCOY
CMOPOHAMU U Y2IAMU NPSAMOY20JbHO20 U NPOU3BOILHO20 MPEY20IbHUKA,
—  npumeHsmsv PopMyibl RIOWAOU MPEY2OTbHUKA.

—  pewiamb mMpey2oIbHUKU C NOMOWbIO MEOPEM CUHYCO8 U KOCUHYCO8,

—  NpUMeHsmb NPUSHAKU PABEHCMEA MPEY2OIbHUKO8 NpPU peuleHuu
2eomMempuyeckux 3a0a,

—  NpUMEHAMb NPUSHAKU NOO000Us MPeyeONbHUKO8 NpU  peuleHuU
2eomMempuyeckux 3a0a,

— onpedenamb 8UObL HEMBIPEXY20TbHUKOG U UX CBOLICMEA,

— ucnoavzosams opmynvl niowaoeu Queyp Oai HAXOHCOEHUsT  UX
niowaou,

—  BLINOJHAMb Yepmedc NO YCI08UI0 3a0ayu, pewams npocmeuuiue
3a0auu no meme «YemvipexyeonvHukuy

—  UCNOb308aMb CEOUCHEO CMOPOH UEemblpexy20JbHUKA, ONUCAHHOZ0
OKOJIO OKPYJCHOCTU, CBOUCMBO Yel08 GNUCAHHOZ0 Yemblpexy2ObHUKA
npu peweHuu 3a0at,

—  UCNONBL308aMb BOPMYIbL ONUHBL OKPYICHOCIU U OyeU, NAOUWAOU
Kpyea u cekmopa npu peulenuu 3a0ad,

— pewamb 2eomMempuyecKue 3a0aqiu, ONUPAACL HA  CEOUCMBA
KACAMeNbHbIX K OKPYHCHOCIU, NPUMEHSS. OONOHUMENbHblEe NOCMPOEHUS,
aneebpauyeckull U MpuecoOHOMempudeckutl annapam,

—  npoeooumv onepayuu HAO GEKMOPAMU,
KOOPOUHAMbL 6EKMOPA, Y20l MENCOY 8EKMOPAMU,
—  pacnosHasamv YpPAeHeHUsi OKPYJICHOCMEl U NPAMOU, YMemb UX
UCNOIL308aMb,

—  UCNOBL308amMb NPUOOPEeMeHHble 3HAHUSL U YMEHUs. 8 NPAKMUYECKOU
0esimenbHOCmU Ol PEUeHUsT NPAKMU4eckux 3a0ay, CeA3AHHbIX C
HAXOHCOEHUEM 2eOMEMPUYECKUX BCTIUYUH

6blHUC/IAAMb 6/1tu u

TemaTHuyeckoe NVIAHMPOBAHME 110 TeOMeTPUH 9 KJI.

’ Ne /o ‘

Tema ‘ Kox-Bo KomunuectBo




4acoB KOHTPOJBHBIX
pabor

1 [ToBTOpEHKE Kypca reoMeTpun 8 Kiiacca 2

2 BekTopsr 9 1

3 MeTo KOOpIUHAT 10 1

4 CoOoTHOIIEHU MEXTY CTOPOHAMHU U yTIaMu 14 1

TpeyroibHuKa. CKalsgpHOe POU3BEIEHUE BEKTOPOB

5 JInmMHa OKpy>KHOCTH M ILJIOIIA/Ib KPyTa 11 1

6 JIBrxeHust 7 1

7 HauanbHble cBeIEHNS U3 CTEPEOMETPUUN 4

8 006 akcuomMax reoMeTpuu 1

9 HroroBoe moBTOpeHue 10 2
Htoro 68 7

Coaepxanne yueOHoro npeamera «I'eomerpust 9»
Bexktopsl u meToa koopauHat (19 u.)

[Tonarue BekTopa. PaBeHCTBO BeKTOpoOB. CJOXKEHHME M BBIUUTAHUE BEKTOPOB.
VYMHOXKEHHE BEKTOpa Ha 4ucio. PasznokeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunate! Bektopa. [Ipocreiiiue 3a1aun B KOOpJMHATaX. Y PaBHEHUSI OKPYXHOCTU M TPSMOM.
[IpuMeHeHr e BEKTOPOB M KOOPAMHAT IIPU PEIICHUU 3a/1a4.

OcHOBHasl 1elb — HAYYWUTh YYalIUXCS BBIIOJHATH JCMCTBHUS HAJ BEKTOPaAMHU Kak
HaIPaBJICHHBIMUA OTPE3KaMH, YTO BAXKHO JIJIsi MIPUMEHEHUS] BEKTOPOB B (DHM3UKE; MO3HAKOMHUTH C
WCIIOJb30BaHUEM BEKTOPOB M METOJA KOOPAMHAT MPU PEIICHUU IeOMETPUUYECKHX 3ajay. Bekrop
OTpeNesieTCsl KaK HalpaBJEHHBIM OTPE30K M JEWCTBUS HAJl BEKTOpAMH BBOASTCS TaK, KaK 3TO
NPHUHATO B PU3UKE, T. €. KaK JCHCTBHS C HAIIPABJICHHBIMU OTPE3KAMH.

OcHOBHOE BHUMaHHE JTOJDKHO OBITH YAEIeHO BBIPAOOTKE YMEHHI BBIMTOJIHSATE ONEPAIHH
HaJl BEKTOpaMH (CKJIaJIbIBaTh BEKTOPHI MO MPAaBUJIaM TPEYTOJbHUKA M MapajieiorpaMMa, CTPOUTh
BEKTOP, PAaBHBIM pPAa3HOCTU JIBYX JAHHBIX BEKTOPOB, a TAaKKe€ BEKTOP, PaBHBIA MPOU3BEIECHUIO
JTAaHHOT'O BEKTOpa HA TAaHHOE YKCIIO).

Ha npumepax mnoka3biBaeTcs, Kak BEKTOPbl MOTYT IPUMEHATHCS K PELICHUIO
reoMeTpudeckux 3aaad. JlemoncTpupyercs 3Q(HEeKTUBHOCTh MPUMEHEHHST GOPMYI i KOOPAMHAT
CEepeArHbl OTPE3Ka, PACCTOSHHUS MEXKAY ABYMS TOYKAMH, YPaBHEHUU OKPYKHOCTH M NPSMOH B
KOHKPETHBIX TE€OMETPHYECKHX 3aj]adaX, TEeM CaMbIM JaeTcs MpPEACTaBICHUE 00 U3yYEeHUH
Tr€OMETPHUYECKUX (PUTYP C IIOMOIIHIO METOOB aJIreOpHI.

CooTHoOIIEHHI MeXKIAYy CTOPOHAMH M YIJaMH TpeyrojbHuka. CkajsipHoe Npou3BeleHHE
BeKTOpPOB (14 4.)

CuHyC, KOCHMHYC W TaHIeHC yria. TeopemMbl CHHYCOB M KOCHHYCOB. PerieHue
TpeyroJibHUKOB. CKaJspHOE IPOM3BEACHHE BEKTOPOB W €ro NPHUMEHEHHWE B TEOMETPHYECKUX
3a7a4ax.

OcHOBHasi IieJIb — pPa3BUTh YMCHHE YyYaIUXCS NPUMEHATh TPUTOHOMETPUUYECKUN
arrapar Ipy PEIICHUH IeOMETPUY eCKHX 3a/1ay.

Cunyc u KocuHyc Jroboro yria ot 0° mo 180° BBOASATCA ¢ HMOMOIIBIO CIMHUYHON
MOJIYOKPYXKHOCTH, JOKa3bIBalOTCS TEOPEMbl CHHYCOB M KOCHHYCOB M BBIBOJUTCA €HI€ OHa
dopmyna MO TPEYrOdbHHUKA (TIOJIOBHHA MPOU3BEACHUS BYX CTOPOH Ha CHHYC YIJia MEXIy
HUMHM). DTOT almnapaTt NPUMEHSIETCs K PEIICHUIO TPEYT OJIbHUKOB.

CkansipHOe TIpOU3BEACHUE BEKTOPOB BBOJIUTCSA Kak B (u3uKe (MPOU3BEICHUE JINH
BEKTOPOB Ha KOCHHYC yIja MeXay HUMH). PaccMaTpuBarOTCsl CBOMCTBA CKAJISIPHOTO MPOU3BEICHHS
Y €ro IPUMEHEHHE TP PEIICHUU T€OMETPUIESCKUX 3a1a4.



OCHOBHOE BHUMaHuE CIEAYeT YyIEIUTh BbIPAOOTKE MPOUYHBIX HABBIKOB B
IPUMEHEHUHU TPUTOHOMETPUUECKOI0 anmapaTa Ipu pelieHuH FTeOMETPUUECKUX 3a/1a4.

JJIMHA OKPYSKHOCTH U IJIoaab kpyra (11 4.)

[IpaBunbHBIE MHOrOyroiabHUKH. OKpYXKHOCTH, ONHMCaHHAas OKOJO IIPaBUJIBHOIO
MHOI'OyroJIJopHuKa M BIIMCaHHas B HErO. HOCTpOGHI/Ie IMPpaBUJIbHBIX MHOI'OYTI'OJIbHHUKOB. I[J'II/IHa
okpyxHocTH. [Iimomane kpyra.

OcHoBHAas oejab — paCliMpyuTh 3HAHUC YYalIUXCA O MHOT'OYT'OJIbBHUKaX; pacCMOTPCTH
MOHATHUS JJIMHBI OKPYKHOCTH M IJIOLIAAM Kpyra U (popMyJibl 1Jid UX BblUKCIeHUs B Hauane Tembl
JlaeTcsl  ONpe[eseHHe IPaBWIBHOTO MHOTIOYrOJbHMKA M pPAacCMaTpUBAIOTCS TEOpeMbl 00
OKPYXXHOCTAX, OIMMCAaHHOM OKOJIO MNpaBUJIbHOI'O MHOTI'OYI'OJIbHUKAa M BnucaHHo B Hero. C
IIOMOIIIBIO OIMMCaHHOM OKPYKHOCTH PEUIaOTCA 3agadyu (6] IMOCTPOCHUU IMpaBUJIBHOI'O
MECTUYTOJIbHUKA U TTPAaBUIIBHOI'O lz-erJ'IBHI/IKa, €CJIn JaH HpaBI/IJII)HBIﬁ II-yI'OJIbHUK.

@opMyJibl, BBIPAXKAIOLUME CTOPOHY MPAaBUIBHOTO MHOIOYroJbHMKA U Paauyc
BIIMCAHHOM B HEr0 OKPY>KHOCTH 4Yepe3 paJuyC ONHUCAHHOW OKPYKHOCTH, HUCIOJIB3YIOTCS IIPH
BbIBOJE (OPMYJ JUIMHBI OKPY)KHOCTH M IUIOIIaAu Kpyra. BpiBoj omMpaercss Ha MHTYHMTHBHOE
NpeACTaBJICHUE O MpCAcCiC: IMPU HEOIPAaHWMYCHHOM YBCIIMYCHUU UYHUCIIA CTOPOH IIPaBUJIBHOIO
MHOI'OyroJIbpHuKa, BIIMCAHHOI'O B OKPYXHOCTb, C€ro MHNCepuMETp CTPEMUTCA K JJIUHC ITOM
OKPY>KHOCTH, a IUIOIIA b — K IJIOLIAAN Kpyra, OrPaHUYEHHOI'0 OKPYKHOCTBIO.

JBumxenus (7 4.)

Otobpaxenue miockoctu Ha ceOs. [lonstue aBmxkenus. OceBass M LEHTpaibHas
cumMmerpuu. [lapannensHbiii nepeHoc. [ToBopoT. HanoxkeHus: u 1BUKEHUS.

OcHoBHas 11eJIb — MO3HAKOMUTD YUYAIIUXCsl C TIOHSATUEM JABWIKECHHUS M €r0 CBONCTBAMH,
C OCHOBHBIMH BUJIaMHU JBWKEHUH, C B3aMMOOTHOIICHUSIMU HAJIOKEHUHN U IBMKEHUH.

JIBikeHrWe IUIOCKOCTH BBOJIUTCS Kak OTOOpaXeHHME IUIOCKOCTH Ha  ceds,
COXpaHSIONIEEe PACCTOSIHUE MEXay Toukamu. [Ipu paccMOTpeHHHM BHWJIOB JIBH)KCHHH OCHOBHOE
BHUMAaHUE yJIEJSIETCS TOCTPOCHUIO 00Pa30B TOUEK, MPSIMBIX, OTPE3KOB, TPEYTOJIBHUKOB TTPH OCEBOM
W ICHTPAJbHOM CHUMMETPHUSX, TMapauiebHOM IepeHoce, moBopore. Ha addexkTHrIXx mpumMepax
MOKAa3bIBACTCS MPUMEHEHHE JIBI)KCHHH MPU PEIIICHUHN TeoMeTprIecKuX 3a1a4d. [[oHATHE HaTOKEeHUS
OTHOCHUTCS B IAHHOM KYpPCE€ K YHCITy OCHOBHBIX MOHATUH. [[0Ka3bIBaeTCs, YTO MOHITHS HAJIOKCHHS
U JBUKEHUS SABJIAIOTCS SKBUBAJECHTHBIMU: JIO00€ HAJIOXKEHHE SIBISIETCS JIBM)KEHUEM IUIOCKOCTH H
o0OpaTHO. V3yueHue AOKa3aTeNbCTBA HE SBISETCS 00S3aTElNbHBIM, OJHAKO CIEIYEeT PacCMOTPETh
CBSA3b IIOHSTHI HAJIOKEHUS U IBUKECHMUS.

HavanbHble cBeieHus1 U3 cTepeomerpuu (4 4.)

IIpenmer crepeomerpusi. Muororpannuk. Ilpuzma. Ilapamnenenunen. IHumaaap.
Konyc. Cdepa u map.

OcHOBHast 1elb — IMO3HAKOMUTHh Y4YalIUXCAd C MHOTOIPAHHUKAMHU; TelaMud |
MOBEPXHOCTSIMH BPALICHHS.
006 akcuomax reomerpuu (1 4.)

006 akcuomax MmiIaHuMeTpuu. HekoTopbie cBeIeHUs O Pa3BUTHH T'€OMETPHH

OcHOoBHass 1enb — JaTh Oonee TIIyOOKOE TpEACTAaBIEHHE O CHCTEME aKCHOM
IJIAHUMETPUH U AKCHOMATUYECKOM METOJIE

IHoBTopenue (10 u.)

[Mapannensubie npsmbie. TpeyroapHuku. YerbipexyronbHUKU. OKPYKHOCTb.
OcHOBHas 11€Jb — UCIOJb30BaTh MATEMaTUYECKUE 3HAHUS JJI1 PEUICHUS pa3IUYHbIX
MaTeMaTUYECKHUX 3ajad.



IlepeyeHb KOHTPOJIBLHBIX padoT

KonTponbsnas pabora Ne 1 mo Teme «BekTopsi».

KonTponbsHas pabora Ne 2 o Teme «MeToa KOOpAMHATY.

KontponpeHas pabora Ne 3 o teme «CoOTHOLIEHHE MEX]ly CTOPOHAMU U YIJIAMHU TPEYT OJIbHUKA.
Kontponpenas pabora Ne 4 o teme «/[1MHa OKpyKHOCTH U IJIOIIAAL KPYyTray.

KonTponsHas pabora Ne 5 mo Teme «/[Brmxenus».



Kaneﬂ)]apﬂo-TeMaanecm)e IJIAHUPOBAHUE

HaumenoBanmne Ne ypoka Tema ypoka Koua-Bo wacoB | gara MpUMeEYaHue
pasgena
[oBTOopenwue (2 u.) 1 IToBTOpenue. TpeyronbHUKH 1
2 IloBTOpenue. UeTbpeXyrolbHUKH 1
BekTopsi (9 u.) 3 ITonatue BekTOpa. PaBeHCTBO BEKTOPOB 1
4 OrtkJaipIBaHKE BEKTOpA OT TAHHOW TOYKH 1
5 CymMMma [ByX BEKTOPOB 3aKOHBI  CJIOXCHHUS 1
BEKTOPOB.
6 CyMMa HECKOJIBKMX  BEKTOpOB. Bprumranue 1
BEKTOPOB
7 Pemienne 3amau  «CiookeHHE W BBIYHMTAHUE 1
BEKTOPOBY»
8 IIpousBenenne BEKTOpa Ha YUCIIO. 1
9 [IpuMmeHeHne BEKTOPOB K PEIICHMIO 3a/1a4 1
10 CpenHss TMHYS Tpareun 1
11 KonrpounbHas padora Nel o teme: «BekTopb» 1
12 Koopaunarer BekTopa. PasnmoskeHue BekTopa IO 1
MeToa koopauHAT JIBYM HEKOJUTMHEAPHBIM BEKTOpaM
(10 9)
13 CBs3p  MeXIy KOOpIAWMHATAMH  BEKTOpa H 1
KOOpJMHATaMU €r0 Hayajla ¥ KOHLA
14 [Ipocreiimue 3aga4u B KOOpAUHATAX. 1
15 Pemenwue 3amau mo teme: «MeTon KOOPIMHATY 1
16 YpaBHEeHUE OKPY)KHOCTH. 1
17 YpaBHeHue npsiMoit 1
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Hcnonp30BaHue  ypaBHEHUH  OKpPYKHOCTH U
NPSIMOM TIPU PELICHUM 3a/1a4

19-20 Pemrenne 3ama4 ¢ MCHOJIB30BAaHUEM  METOZA
KOOPANHAT
21 Konrponbnas pabGora Ne2 mo Tteme: «Metox
KOOPANHAT»
CooTHOLIEHMS 22 Cunyc, KOCHHYC, TAaHTCHC.
MEXKIY CTOPOHAMM
" yriiamu
TpeyrojbHUKA.
CkanspHoe
Npou3BeJeHue
BeKTOpPOB (14 1)
23 OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO.
24 Dopmybt MPUBEICHHS. Dopmyibt JUTSt
BBIYHCIICHHS KOOPAUHAT TOUKH
25 Teopema o muiom@aau TpeyrojbHUkKa. [lonckoBo-
HCCIIEI0BATENbCKHH JTal o MIPOCKTY
«TpeyronpHUKH... OHU TIOBCIOY!!»
26 Teopema cuHycoB
27 Teopema KOCHHYCOB
28 Pemenne TpeyroisHUKOB
29 W3mepurenbHble padoThI. TpancnsuoHHO-
0(hOpPMHUTENBCKIH JTan o HPOEKTY
«TpeyronpHUKH... oOHU TIOBCIOY!!»
30 Pemenne 3amau o teme: «COOTHOIICHUS MEKITY
CTOPOHAMH U YIIIaMH TPEYTOJILHHKA
31 Pemenne 3amau o teme: «COOTHOIICHUS MEKITY
CTOPOHAMH U YIIIaMH TPEYTOJILHHKAY
32 VYron MEXIY BEKTOPaMH. CkassipHoe
IIPOU3BENICHNE BEKTOPOB.
33 CkalipHOE  TPOW3BEJCHUE BEKTOPOB H  €r0
CBOWCTBa
34 [puMeHeHne CKATAPHOTO MPOU3BEICHHS BEKTOPOB

K PpCHICHUIO 3aJa4. Opraﬂﬂzaum{ HpOCKTHOﬁ
JACATCIIBHOCTH. 3aKIIIOYUTENIbHBIN ITall
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KonTponbHas pabota Ne3 o Teme: «CooTHOIIEHNE
MEXKy CTOPOHAMH H YIJIAMH TPEYrOJbHUKA»

Jnuna 36 [paBunbHBIH MHOTOYTOJIbHHUK. TouckoBo-
OKPYKHOCTH " MCCIIEI0BATEILCKUH JTan o MPOEKTY
mwiomaas  Kpyra «["eomeTpuyecKkue mapKeThb»
(11 u)
37 OKpyXHOCTb, ONHCAaHHAas OKOJIO IPAaBUIBHOTO
MHOTOYTOJIbHHUKA
38 OKpy)KHOCTb,  BIHCAaHHas B  IIPaBUJIBHBIN
MHOTOYTOJIbHHK.
39 OKpY)KHOCTb, OIMCAHHAs OKOJIO TPABUIILHOTO
MHOTOYTOJIbHUKA M BIICAHHAS B HETO
40 Dopmyitbt ULt BBIYHCIIEHUS TUTOLIA
MIPaBUJIFHOTO MHOTOYTOJIbHMKA, €ro CTOPOHBI M
panuyca BOHCAaHHOW OKPYKHOCTH
41 [NocTtpoeHue npaBMITBHBIX MHOTOYTOJIbHUKOB
42 JnnHa OKPY>KHOCTH. TpaHCIAIMOHHO-
odopmuTensekuit aTan o MPOEKTY
«["eoMeTpHuyecKHe MapKeTh»
43 [Tnomane kpyra [Inomaas KpyroBoro cekropa
44 Pemenune 3amau «/{nmHa okpyxHoctu. Ilmomans
Kpyra»
45 Pemenne 3amau.  OpraHusanust  IPOEKTHOM
JIeATeIIbHOCTH. 3aKIIIOUNTEIbHBIN 3Tall
46 Kontponprass pabora Ne4 mo Teme: «/lnmHa
OKPYXHOCTH U IIJIOIIAAb KPyra»
JABu:xenue (7 1) 47 OtoOpaxeHune I1iockoctd Ha ceOs. [lonsarue
JIBHDKCHUS
48 Cummertpus. [lorckoBo-uccaeA0BATENbCKUNA 3Tall
110 poeKkTy «B Mone — reomerpusi!»
49 IMapanneneHerii nepeHoc. [ToBopot
50 IMapanneneHerii nepesoc. [ToBopot
51 Pemrenne 3amau o teme: «JIBYOKEHUS»
52 Pemenue 3anau mo teme: «JIBrxeHUS)
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KonTponbHas pabota Ne5 mo teme: «/[BrkeHMs»

Hauvanbnble 54 [Ipeamer crepeoMeTprn. MHOTOTpaHHHKH
CBeIeHHsI u3
crepeomerpun (4
1)
55 IIpu3ma. INapannenenunen. CsoiicTBa
napajuiesenunea
56 Tena Bpamenus. Humunap. Konyc.
57 Cdepa. map
0o aKcHOMax 58 OO0 akcroMax reoMeTpuu
reomerpuu (1 4.)
IloBTOpenue (10 59 TpeyroabHUKH. [pusznaku paBeHCTBa
4.) TPEyTOJbHUKOB
60 IonoOue TpeyroinbHUKOB
61 [MapasnnensHble MpsSIMbIe
62 YeTbIpexyroNnbHUKN
63 ITnomamn
64 Cexyniue 1 KacareilbHbIe
65 OxpyxHOCTb. BrincanHbIi yron
66 BriucaHHbIe U OMUCAHHBIC YETHIPEXYTOTbHUKH
67 Hrorosas quarHocTuka
68 Urorosas pabora







