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INOACHUTEJIBHASA 3AIINCKA

Craryc IOKyMEHTA

Pabouas mporpamma y4eOHOTo Kypca 10 reomerpun st 9 kiacca paspaboraHa Ha
OCHOBE:
(enepabHOr0 KOMIOHEHTA FOCYAaPCTBEHHOTO 00pa30BaTeIbHOIO CTaHIapTa OCHOBHOTO OOIIETo
oOpa3zoBaHus 1o Marematuke: «O0s13aTeTbHOT0 MUHIMYMA COJICPYKAHHUS OCHOBHOTO OOIIETO
00pa30BaHUs 10 MaTEMAaTUKE,

IIPUMEPHOM MpOorpaMMsbl JJisi 0011e00pa30BaTeIbHbIX IKOJ, TMHMHA3UHI, JIMIIeeB MaTeMaTHKa 5-
11 kmaccel o reomerpun 7-9 kiaccel, K ydeOHOMY KoMIuiekcy st 7-9 kiaccoB (aBropsl JI.C.
Aranacsan, B.®. byrysos, C.B. Kagomies u np., cocraButenu .M. Ky3nenosa, H.I'. Munatok—
M: «JIpodar, 2018 —c. 195)

IIpumepHas ~ mporpaMma  KOHKPETHU3MPYET  COJAEpXKAaHUE  NPEIMETHBIX  TEM
00pa30BaTeIbHOIO CTaHAAPTA M JaéT MPUMEPHOE paclpe/ielieHue y4eOHbIX 4acoB IO pasjesiam

Kypca.

Llenb n3yyenus:

" OBJaJeHHe CHCTEMOM MaTeMaTHYeCKUX 3HAaHUH U yMEHWH, HEOOXOAUMBIX JUId
INPpUMCHCHUSA B HpaKTHHGCKOfI ACATCIIBHOCTH, HU3YYCHHA CMCXKHbBIX  AWUCHUITIINH,
IIPOAOIKEHHs 00pa30BaHus;

"  HHTE/JUIEKTYaJlbHOe pa3BuTHe, (OPMUPOBAHUE KA4YEeCTB JIMYHOCTH, HEOOXOJIMMBIX
YeJIOBEKY JJIsi IOJHOLEHHOM >KU3HH B COBPEMEHHOM OOILIECTBE: SCHOCTh U TOYHOCTb
MBIC/IIM, KPUTUYHOCTH MBINUICHUA, MWHTYULUSA, JIOTMYCCKOC MBIINUICHUC, 3JICMCHTLI
QITOPUTMUYECKON KYyJIbTYPbI, NPOCTPAHCTBEHHBIX IPEJICTABICHUM, CHOCOOHOCTh K
IIPEOIOJIEHUIO TPYAHOCTEM;

* ¢opmMupoBaHMe NpeACTaBIeHMI 00 UAEIX U METOJaX MaTeMAaTUKU KaK YHUBEPCAIbHOIO
sA3bIKa HAYKH 1 TEXHUKHU, CPEACTBA MOJACITIUPOBAHUA SIBJICHUH U mponeccoB;

® BOCHHTAaHHE KYJIbTYpbl JIMYHOCTH, OTHOLIEHMS K MaTeMaTHKEe KaKk K YacTu
O6HI€LIGJIOBCT-IGCKOI\/’I KYyJIbTYpbl, NOHHUMAHUC 3HAYUMOCTU MATCMATHUKH [OJId HAY4YHO-
TEXHUUYECKOTO MPOTpecca;

* mnpuoOpeTreHHe KOHKPETHBIX 3HAHUM O MPOCTPAHCTBE U NMPAKTHYECKU 3HAYMMBIX YMEHUH,
¢dbopMHpoBaHHE s3bIKA ONUCAHHUS OOBEKTOB OKPYXKAIOIIEr0 MHUpA, Uil pa3BUTHS
IMPOCTPAHCTBCHHOTI'O B006pa)K€HI/I$I U HWHTYUIIUH, MaTeMaTH4deCcKOn KYJbTYPbI, O
ACTETUYECKOTr0 BOCHMUTAHMA oOydarouuxcs. l3yueHue reoMeTpuum BHOCHT BKJIAJ B
Pa3BUTHC JIOTHYCCKOTI'O MBIIIJICHUSA, B (I)OpMI/IpOBaHI/Ie IIOHATHUA JOKa3aTeIbCTBA.

OO01as xapakTeEpUCTUKA YIeOHOTO IIpeaMETa

OOmas xapakTeEpUCTUKA YIEOHOT0 IMpeIMeTa

MaremaTrueckoe 0Opa30BaHWE B OCHOBHOW IIKOJIE CKJIAJBIBACTCS W3  CICIYIOIIHX
COJIEp>KATENbHBIX KOMIIOHEHTOB (TOYHBIE HasBaHWsI OJIOKOB): apugmemuka; anzeopa,
2eoMempust; InemMeHmovl KOMOUHAMOPUKU, MEOPUU 6ePOAMHOCHEll, CMAMUCMUKU U 102uKu. B
CBOCH COBOKYITHOCTH OHHU OTpa)KaroT OOraThlii OMBIT OOY4YeHHMs] MaTeMaTHKE B Hallleil CTpaHe,
VUUTBHIBAIOT COBPEMEHHBIC TCHJCHIIMA OTCYSCTBCHHOW W 3apyOCKHOM IIKOJIBI W TIO3BOJISIOT
pean30BaTh MOCTABJICHHBIE TIepe]] IMKOIbHBIM 00pa30BaHUEM LIEIH Ha HHPOPMAIIMOHHO €MKOM H
MPAKTUYECKH 3HAYMMOM MaTepuaie. OTH COJepXKaTelbHbIe KOMIIOHEHTBI, pPa3BUBAsCh Ha
MPOTSKEHUH BCEX JIET 0OYUECHHsI, €CTECTBEHHBIM 00pa30M MEPEIIETaITCS U B3aUMOJICHCTBYIOT B
yueOHBIX Kypcax.

Apugpmemura Tmpu3BaHa CcHOCOOCTBOBATh TMPUOOPETEHUIO TPAKTHUUECKUX HABHIKOB,



HEOOXOUMBIX ISl TOBCEIHEBHOM *U3HU. OHA CITY)KUT 0a30il ISl BCETO NaTbHEHUIIIEro U3y4eHHs
MaTEeMaTHUKH, CITIOCOOCTBYET JIOTHUYECKOMY Pa3BUTHIO U (OPMHPOBAHUIO YMEHHUS TOJIb30BAThHCS
aIrOpUTMaMHU.

Anzeopa VzydeHnue anreOpbl HaleleHO Ha (OPMHUPOBAHHME MATEMATHYECKOTO armapara
JUISL pelieHusl 3ajad M3 MaTeMaTHKU, CMEXHBIX MPEIMETOB, OKPYXAlOled pearbHOCTH. S3bIK
anreOpsl MOJYEPKUBACT 3HAYCHHE MATEMATHKH KakK s3bIKa JJIA TOCTPOCHHS MaTEeMaTHYECKHUX
MoJIeIel, IPOILIeCCOB M SIBJICHUN peabHOr0 MUpa (OJHOM M3 OCHOBHBIX 33/1a4 U3yUEHHS alreOpbl
SIBJISICTCSI PA3BUTHE AITOPUTMHYECKOTO MBIIIICHUS, HEOOXOIMMOT0, B YaCTHOCTH, JIII OCBOCHHS
Kypca WH(GOPMATHUKH, OBJIAJICHUE HABBIKAMH JEAYKTUBHBIX paccyxaeHuid. IIpeobpazoBanue
CUMBOJIMYECKUX (OPM BHOCHUT CBOHM cHerUUYECKH BKJIaJd B pPa3BUTHE BOOOPAKCHMSI,
CIOCOOHOCTEH K MaTeMaTH4ecKoMy TBOpYecTBY. Jpyroil BaXHOH 3ajauell m3ydeHHs anreOpbl
SBJISICTCSL TIOJIYYCHHE IITKOJIbHUKAMHM KOHKPETHBIX 3HAaHMM O (YHKIUAX KaK BaKHEHIICH
MaTEeMaTUYeCKOM MOJIeU JUIsl ONHMCaHUsT M MCCIENOBAaHUS Pa3HOOOPA3HBIX IPOIIECCOB
(paBHOMEpHBIX, PaBHOYCKOPCHHBIX, OSKCIOHEHIMAIBHBIX, NEPHUOJUYCCKUX U  Ap.), I
dbopmupoBaHUs y 00yUaOIIUXCs MIPEACTABICHUI O POJIM MATEMATUKU B Pa3BUTUU LIUBWIM3AIUU U
KYJIbTYpBI.

T'eomempuna — OIVMH W3 BaXXHEHIIMX KOMIIOHEHTOB MAaTEMaTHYECKOro OOpa3oBaHUS,
HEOOXOAMMBIA ISl TPUOOPETCHHMS] KOHKPETHBIX 3HAHMK O TPOCTPAHCTBE M IMPAKTHYCCKH
3HAYMMBIX yMEHHH, (OPMHUPOBAHUS SI3bIKA OMHCAHUS OOBEKTOB OKPYXKAIOIIETO MHpA, IS
pa3BUTHS TMPOCTPAHCTBEHHOTO BOOOPaXEHUS WU HHTYHMIIMHM, MaTEMaTHYEeCKOW KYyJIbTYpBI, JUIS
ACTETUYECKOTO BOCIHUTAHHUS OOywaromuxcsi. M3yueHune reoMeTpuu BHOCHUT BKJIAJ B PAa3BUTUE
JIOTUYECKOT'O MBIIIUICHHS, B (JOPMHUPOBAHUE MTOHATHS JI0KA3aTCIbCTRA.

Dnemenmsl J102UKU, KOMOUHAMOPUKU, CHMIAMUCMUKU U MeOpUU 6eposmHocmeil
CTaHOBSATCA O0053aTeIbHBIM KOMIIOHEHTOM IIKOJBHOTO OOpa3oBaHMs, YCWJIMBAIOIIUM €ro
MPHUKJIATHOC W TIPAKTHYECKOE 3HAYEHHE. DTOT Marepuan HEoOXOIuM, MPEexXIe BCETo, I
dbopmupoBanus (YHKIMOHAILHOM TPaMOTHOCTH — YMEHUH BOCIPUHUMATh U AHAIU3UPOBATH
UH(GOPMAIIHIO, TPEACTABICHHYI0 B PA3IMYHBIX ()OpMax, MOHUMATh BEPOSTHOCTHBIA XapakTep
MHOTHX p€aJbHbIX 3aBUCUMOCTEH, TMPOU3BOAUTH MPOCTEUIINE BEPOSTHOCTHBIE PACUETHI.
N3yueHnrne ocHOB KOMOMHATOPUKH TO3BOJHUT y4YaleMyCsl OCYIIECTBIATh PACCMOTPEHUE CITy4aesB,
nepe0op U MOJCUET YKciia BAPUAHTOB, B TOM YKCIIE B MPOCTEHIIINX MPUKIIATHBIX 3aa4ax.

[Ipu u3yueHHWH CTATUCTUKU M TEOPHH BEPOSTHOCTEH 00OTaIIaroTCs MPEICTABICHUS O
COBPEMEHHOW KapTWHE MHUpPAa U METOJax ero HccleAoBaHus, (HOpMHUpPYyeTCs MOHUMAHHE POIU
CTATUCTUKH KaK HMCTOYHMKA COIHMAIBHO 3HAYMMOW HMH(POPMAIMM M 3aKJIQJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOT'O MBILIUICHHUS.

Takum 06pa3om, B X0JIe OCBOCHHUSI COJIEPKAHMS Kypca yJaluecs mojaydaroT BO3MOKHOCTD:

pa3BUTh MPEJCTABICHUE O YHUCIE WU POJM BBIUUCICHUNA B YEJIIOBEYECKOW IPAKTHUKE;
chopMUpOBaTh MPAKTHUECKUE HABBIKU BBIMIOJHEHUS YCTHBIX, MUCbMEHHBIX, HHCTPYMEHTAIBHBIX
BBIYHCIICHUM, PA3BUTh BBIYUCIUTEIBHYIO KYIbTYPY;

OBJIQJIETh CHUMBOJIMYECKHM SI3BIKOM ajireOphl, BbIpabOTaTh (HOpMabHO-ONEpaTUBHBIE
anreOpanvyeckue yMEHHs W HAydyUThCS MPUMEHITh HUX K PEHICHUI0 MaTeMaTUYeCKUX U
HeMaTeMaTHYECKHUX 3a/a4;

U3YYUTh CBOWCTBA M TpaduKU dIEMEHTApHBIX (YHKIUH, HAYyYUTHCS HCIIOJIB30BATh
GyHKIMOHATBHO-TpAQUUECKUE  TIPEACTABICHUS] JUISI  OMHCAHUS M aHaIM3a  peajbHBIX
3aBHCUMOCTEH;

pPa3BUTh TPOCTPAHCTBEHHBIE TIPEACTABICHUS W W300pa3HTENbHBIE YMEHHUS, OCBOWTH
OCHOBHBIE  (pakTBl ¥  METOABl  ITUIAHUMETPUM, TIO3HAKOMHUTBCA C  TPOCTEHIIUMU
MPOCTPAHCTBEHHBIMU TEJIAMHU U UX CBOMCTBAMU;

MOJIYYUTh TPEJCTABICHUSI O CTATUCTHYECKUX 3aKOHOMEPHOCTSX B PEAJIbHOM MHUPE U O
pa3IMUYHBIX CHoco0aX WX HU3y4eHUs, 00 OCOOCHHOCTAX BBIBOJIOB M IIPOTHO30B, HOCAIIUX
BEPOSITHOCTHBIN XapaKTep;

Pa3BUTh JIOTUYECKOE MBIIIUICHHE U PEYh — YMEHUS JIOTUUECKH 0OOCHOBBIBAThH CYKJICHHS,
MPOBOJIUTh HECIIOKHBIE CUCTEMATU3ALMH, TPUBOIUTH IPUMEPHI U KOHTP HMPUMEPHI, UCIIOJIb30BATh
pa3NyHbIC S3BIKH MAaTEMATHKHU (CIOBECHBIN, CHMBOIMYECKUN, TpapUUECKHil) A WILTIOCTPALIUH,



WHTEPIPETALMH, APIYMEHTALMY U I0Ka3aTEIIbCTBA;
chopMHpOBaTh MPEJCTABICHUS 00 M3ydaeMbIX MOHATHAX M METOJaX KaK Ba)KHEHIIUX
CpencTBax MaTeMaTH4EeCKOro MOJIEIUPOBAHUS PEAIBHBIX IIPOLECCOB U SIBJICHUM.

B xypce reomerpum 9-ro kiacca dQopmupyercs moHsATHE BekTopa. Ocoboe
BHUMaHHUE YJEISAETCS BBIMIOJIHCHUIO OTEPAllMi HaJl BEKTOpPAaMH B TE€OMETPHUYECKON ¢opme.
VYuyarnuecs: JOMOTHAIOT 3HAHUS O TPEYTOJIbHUKAX CBEICHUSAMH O METOJaX BBIYUCICHHUS 3JIEMEHTOB
MPOU3BOJIbHBIX TPEYroJbHUKAX, OCHOBAHHBIX HA TEOpeMaxX CHHYCOB M KOCHUHYCOB. JlatroTcs
CUCTEMATHU3UPOBAHHBIC CBEJICHUS O MPABUIHHBIX MHOTOYTOJIBHUKAX, 00 OKPYKHOCTH, BIIMCAHHOMN
B TIPAaBWJIBHBIA MHOTOYTOJBHUK W omucaHHOW. Oco0oe MecTO 3aHMMaeT PEIICHHE 3aJad Ha
npuMeHeHue ¢opmyi. JlaroTcs TmepBble 3HAHWS O MABM)KCHHUU, TOBOPOTE M IMAPAILICIBHOM
nepeHoce. Cepbe3HOE€ BHUMaHHME yeiseTcss (OPMHPOBAHUIO YMEHUH paccyXnaarb, JeaTh
MpPOCThIE JI0KA3aTEeJbCTBA, JlaBaTh OOOCHOBAHMS BBIMOJHsAEMbIX JeicTBuid. [lapannensHo
3aKJIa/IBIBAIOTCSI OCHOBBI JJISI M3YYCHHS CUCTEMAaTUYECKUX KYPCOB CTEPEOMETPHH, GU3UKH, XUMUHU
U APYTUX CMEXHBIX MPEIMETOB.

Mecto npeamera B ¢eepajibHOM 0a3MCHOM y4eOHOM ILIaHe
CornacHo ¢QenepanbHoMy 0a3McHOMY Y4eOHOMY IJIaHy sl OOpa3oBaTEIbHBIX YUPEKACHUH
Poccuiickoit @denepanuu Ha U3ydeHHE FreOMETPUM B 9 Ki1acce OTBOAUTCS 2 U B HEAEIIIO,

BCero 66 u.
B ToM uucne:

KoHTtposnbHbIX paboT — 5, KOTOpbIe pacHpeieseHbl IO pa3jienaM CIEAYIOUIMM 00pa3oMm:
«Bektopel» 1 uac, «Meroa koopaunat» 1 yac, «COOTHOIIEHHE MEXIY CTOPOHAMH U YIJIaMU
TpeyrojipHuKa» 1 yac, «J{ia1MHa OKpyKHOCTH U mIomaas kpyra» 1 gac, «/IBmwxenus» 1 yac u 1 gac
Ha UTOTOBYI0 KOHTPOJIbHYIO padoTy.

JlaHHOe IUTaHMpOBaHWE OINpeAessieT JOCTaTOYHBIM 00beM y4eOHOro BpEMEHH JUIs
MOBBILICHUS] MATEMATUYECKUX 3HAHUM y4JallUXCsl B CPEAHEM 3BEHE IIKOJIbI, YIYUIIEHUs YCBOCHUS
JPYTUX y4eOHBIX MPEAMETOB.

KonnuecTBo yacoB 1o TeMaM U3MEHEHO B CBSI3U CO CJIOKHOCTHIO TEM.

[TpomexxyTouHast —arrTectanusi MPOBOAMTCA B (opMe TECTOB, CAMOCTOSTENbHBIX,
IIPOBEPOYHBIX PabOT M MareMaTH4eCKUX AUKTaHTOB (1o 10 - 15 MUHYT) B KOHIIE JIOTMUECKU
3aKOHYEHHBIX OJIOKOB y4yeOHoro marepuana. MToroBas arrectanus IpelycMOTpeHa B BHJIE
aJIMMHHMCTPATUBHON KOHTPOJIbHOM pabOTHI.

YpoBeHb 00yueHus — 0a30BBIil.

COIAEP) KAHUE OBYYEHUS

BekTopsl

[TonsiTue BekTopa. PaBeHCTBO BEKTOPOB. CII0KEHHE U BBIYMTAHUE BEKTOPOB. Y MHO)KEHUE BEKTOPA
Ha yuciao. Pa3noxkeHue BeKTopa MO JBYM HEKOJUIMHEApHBIM BekTopaMm. KoopauHatsl BeKTOpA.
[Ipocreiimue 3a1a4u B KOOPAUHATAX. Y PaBHEHUs OKPYKHOCTH U IIpsiMoil. IIprmeHeHne BeKkTopoB
Y KOOPAWHAT IIPU PELICHUH 3a]1a4.

OcHOBHasg 1ellb — HAy4YUTh Yy4YalIUXCS BBIIOJHATH JIEMUCTBUS HaJ BEKTOpAMHM  Kak
HANPaBIEHHBIMU OTPE3KaMU, UYTO Ba)KHO JJIsi MPUMEHEHHUS BEKTOPOB B (PU3HKE; MO3HAKOMHTH C
WCIIOJIb30BAHUEM BEKTOPOB M METOJA KOOPAMHAT MPU PEUICHUH T€OMETPUYECKUX 3a1ad. Bektop
ONPEAEISAETCA KaK HAlpaBJICHHBIM OTPE30K M JAEHUCTBHUS HAJl BEKTOPAaMU BBOIATCA TAK, KaK 3TO
NPUHATO B (U3MKE, T. €. KaK JCUCTBHUS C HAMpPaBJICHHBIMUA OTpe3kamu. OCHOBHOE BHHMaHHUE
JOJKHO OBITH YJIENEHO BBIPAOOTKE YMEHMI BBIMONHATH ONEpalliyd HaJl BEKTOpaMU (CKJIAIbIBAThH
BEKTOPBI 10 IMpaBUIaM TPEYTrOJbHUKA W IApajuieiorpaMMa, CTPOUTHh BEKTOP, PAaBHBIA Pa3HOCTH



JIBYX JAHHBIX BEKTOPOB, & TaKXK€ BEKTOpP, PaBHBIM MPOU3BEACHUIO JAHHOTO BEKTOpa HAa JAHHOE
YUCIIO0).

Metoa KoopauHAT

Ha nmpumepax moka3pIBaeTcs, KaKk BEKTOPbl MOTYT MPUMEHSTHCS K PEHICHHI0 T'€OMETPHUYECKUX
3amad. JlemoHcTpupyercss 3(G(EKTUBHOCTh MPUMEHEHHS (GOPMYN JUIsi KOOPAWHAT CEepEeIUHBI
OTpe3Ka, PaCCTOSIHUS MEXIY JBYMsI TOUKaMH, YPABHEHUH OKPYKHOCTH U MPSIMOM B KOHKPETHBIX
TEOMETPHUECKUX 3a7auax, TeM CaMbIM JAeTCs MPEACTaBICHHE 00 HM3yYeHUU TeOMETPUUYCCKHUX
(buUryp ¢ TOMOIIBIO METOJIOB ANTeOPHI.

CoOTHOIICHUS MEKY CTOPOHAMM M YIJIaAMHU TPSYTOJbHHUKA.

CuHycC, KOCHHYC U TaHT€HC yria. TeopemMbl CHHYCOB U KOCUHYCOB. Pelienne TpeyrojibHUKOB.
CkansipHo€ MPOU3BEICHUE BEKTOPOB U €ro MPUMEHEHUE B reOMEeTprIecKuX 3a1auax. OcHOBHas
1[eJIb — Pa3BUTh YMEHUE YYaAIIUXCsl IPUMEHSATh TPUTOHOMETPUUYECKHUI alapar Mpyu peiieHun
reOMETPUUYECKHX 3a/1au.

Cunyc u KocuHyc mwoboro yrma or 0° mo 180° BBOAATCS C IMOMOIIBIO EAMHUYHON
MOJIYOKPY>KHOCTH, JIOKa3bIBAIOTCSI TEOPEMbl CHHYCOB U KOCHMHYCOB M BBIBOJUTCA €IIE OJIHA
dbopmyna miomaay TpeyrojibHUKa (MTOJIOBUHA MPOU3BEICHUS JBYX CTOPOH Ha CHHYC yIJia MEXIy
HUMH). DTOT anmnapar NPUMEHSAETCS K PEIICHUIO TPEYTrOJIbHUKOB.

CkansgpHoe MPOM3BEICHNE BEKTOPOB BBOAMTCS KaK B (hu3uke (MpOM3BEICHUE JIJIMH BEKTOPOB Ha
KOCHHYC yrIjla MEeXay HHMH). PaccMarpuBaioTcs CBOWCTBA CKaJsIPHOTO MPOU3BEACHHUS U €ro
MPUMEHEHHUE MPU PEUICHUN T€OMETPUUECKUX 3a/1adu.

OcHOBHOE BHUMAaHHE CJEIYET VYACIUTh BHIPAOOTKE MPOYHBIX HABBHIKOB B TNPUMEHEHUHU
TPUTOHOMETPHUUYECKOTO aIllapara Mpy pPelieHu TeOMETPUYECKUX 3a1ay.

JIMHa OKpYKHOCTH Y ILIOIIAAh Kpyra

[IpaBunbHBIE MHOTOYTOJIBHUKH. OKPYXKHOCTH, OIMCAaHHAsA OKOJIO MPAaBWJIBHOIO MHOTOYTOJIbHUKA U
BIHMCaHHas B Hero. [locTpoenne mpaBuIbHBIX MHOTOYTOJIBHUKOB. [ImnHa okpyxHoctu. [lnomans
Kpyra.

OcHoOBHas 1€JIb — PACHIMPUTh 3HAHWE YYAIIUXCS O MHOTOYTOJBHUKAX; PACCMOTPETH TMOHSTHS
JUTMHBI OKPY>KHOCTH M IUIOUIaAX Kpyra U GopMyIbl I UX BbIUMCICHHUS B Hauane TeMbl naercs
ompeieJieHue TPABUIBHOTO MHOTOYTOJIBHUKA M PAacCMaTPUBAIOTCS TEOPEMBI 00 OKPYKHOCTSIX,
ONMCAHHOW OKOJIO MPaBWJIBHOTO MHOTOYTOJIbHUKA U BINMCAaHHOW B Hero. C MOMOUIbI0 ONUCAaHHOU
OKPY>KHOCTH PEIIAIOTCS 3a7a4d O MOCTPOCHHM MPABWJIHHOTO IMIECTUYTOJbHUKA W MPABUIBLHOTO
2re-yroiabHUKa, €CIU JaH MPABUIbHBIN N-yrOJIbHUK.

®opMyITbl, BEIpAXAIONIME CTOPOHY MPABHIBHOTO MHOTOYTOJIbHUKA M PaJNyC BIUCAHHON B HETO
OKPYXKHOCTH 4Yepe3 paanyc OMHCAHHON OKPYKHOCTH, UCIIONB3YIOTCS TPU BBIBOJE POPMYI JITUHBI
OKPYXKHOCTH W TUIOIIAAX Kpyra. BpIBoj omupaercs Ha MHTYUTHBHOE MPEICTABICHUE O TMPEIEIie:
P HEOTPAaHUYEHHOM YBEIMYEHHUM YMCJIa CTOPOH MPABHIIBHOIO MHOTOYTOJbHUKA, BIIMCAHHOIO B
OKPY>KHOCTB, €r0 MEPUMETP CTPEMHTCS] K JJIMHE 3TOW OKPYXKHOCTH, a TUIOMIaJAh — K TUIOMIAIN
KpyTa, OTPaHUYEHHOTO OKPYKHOCTBIO.

JIBYDKEHUS

OtoOpaxkenue minockoctd Ha ceOs. Ilonarue mprmkenus. OceBas M LEHTpalTbHAs CHMMETPHH.
[Tapannensubiii nepenoc. [ToBopot. HanoxxeHnus v IBUKEHHUS.

OcHOBHas 11€71b — MMO3HAKOMUTH YYaIUXCsl C TIOHATHEM JIBHXKEHHS U €r0 CBOMCTBaMU, C
OCHOBHBIMH BHJIAMHU JBMKCHUM, CO B3aUMOOTHOIICHUSIMH HAJIOKEHUHN 1 IBHKCHUH. JIBIoKeHHE
IUIOCKOCTA BBOJUTCS Kak OTOOpa’keHHE IUIOCKOCTH Ha ce0s, COXpaHSIoIIee pacCTOsSHUE
MeXay ToukaMu. [Ipu paccMOTpeHUU BUIOB ABMKECHUN OCHOBHOE BHUMAHUEYIETISAETCS
MOCTPOEHUIO 00PA30B TOUEK, MPSMBIX, OTPE3KOB, TPEYTOJILHUKOB TIPU OCEBOM U IEHTPATBHOM
CUMMETPHUSIX, TapaJJICIIBHOM TiepeHoce, moBoporte. Ha adhexTHhIX mpuMepax moka3bIBacTCs
MPUMEHEHUE JIBU>KEHUN TP PEUIEHUH reoMeTpuUuecKkux 3a1ad. [{oHsaTre HaloKeHUsI OTHOCUTCS B
JAHHOM KypC€ K YHCITy OCHOBHBIX MOHSTHI. J[0Ka3bpIBaeTCsI, UTO MOHSATHS HATOXKECHUS U ABYKCHUS
SIBIISIFOTCS] SKBUBAJICHTHBIMHU: JTF000€ HATIOKEHHUE SIBIISCTCS IBYKEHUEM ILTIOCKOCTH U OOPATHO.
N3yuenune noka3zaTrenbCTBa HE ABISIETCS 00s3aTEIBHBIM, OHAKO CIIEIYET PACCMOTPETH CBS3h
MMOHSITUN HAIOKCHUS U IBUKCHMUSL.




TpeGoBanus K YPOBHIO MOATOTOBKH YYAIUXCSI.

B pesynbrare u3ydeHus Kypca reoMeTpuu 9-To Kilacca ydaliuecs TOJKHBI YMETh:
MOJIb30BATHCS TEOMETPUUYECKHUM SI3BIKOM JUISI OTIMCAHMS MTPEIMETOB OKPYKAIOIIET0 MHPA;
pacro3HaBaTh FreOMETPUIECKUE PUTYPBI, pa3INdaTh HX B3AaUMHOE PACIIOJIOKEHUE,
n300pakaTh T€OMETPUUYECKHE (UTYPHI; BBHIOIHATH YEPTEXH 1O YCIOBHIO 33/1a4; OCYIIECTBISATH
npeoOpa3zoBanue Guryp;

BBIYHCIIATh 3HAYCHHS] TCOMETPHYCCKUX BEIMYMH (JUIMH, YIJIOB, IUIOLIAzeii), B TOM YHCIE:
OTIPENeNIATh 3HAYCHNUE TPUTOHOMETPHUYCCKUX (DYHKITHI 1O 3aJaHHBIM 3HAUCHHSIM YIJIOB; HAXOJIUTh
3HAYEHHsI TPUTOHOMETPHYECCKUX (DYHKIIMH 110 3HAYCHUIO OJJHOI M3 HUX; HAXOJHUTh CTOPOHBI, YIJIbI
U TUIONIAJN TPEYroJbHUKOB, YT OKPY)KHOCTH, IJIONIAJICH OCHOBHBIX T'€OMETPUYECKUX (GUTYp U
¢uryp, cocTaBIeHHbIX U3 HHX;

pelaTh TeOMETPHUYECKUE 3aJaHus, ONMHUPAsCh HAa M3YYCHHBIC CBOMCTBa (UIyp W OTHOIICHHM
MEK/1y HUMH, IPUMEHSIS IOTIOJTHUTEIILHBIC TIOCTPOCHUS, alreOpandecKuii 1 TPUrOHOMETPHUYESCKHIA
amrmapar, COOOpaKeHHsI CHMMETPHH;

IPOBOJUTH JTOKAa3aTeNbHBIE PACCYXICHUS NPU PEUICHUU 3aJ]ad, UCIIONIb3Ysl U3BECTHBIE TEOPEMBI,
oOHapy>KUBasi BO3MOXKHOCTH JIJISl KX MCIIOJIb30BaHMS,

pemaTh NPOCTeHINe IITAHUMETPHUIECKUE 3a/1a4H B IPOCTPAHCTBE.

Kpumepuu U HOpMbvbl OYUEHKU 3HAHUL, yMeHZ/lZZ U HA6bIKO6 06y'{CZFOM/ﬂ/DCCﬂ no mamemamuke.

1. Ol(eﬂk'a NUCOBMEHHbBIX Konmpoﬂbnbzxpaﬁom oﬁyuammuxc;l no mamemamuke.

OTBET OLIEHUBAETCSI OTMETKOM «5%, €CIIH:
» pabora BBINOJHEHA MOJIHOCTHIO;
» B JIOTMYECKHX PACCyXJICHUSX U 000CHOBAHHWH PELICHUS HET NPOOEIIOB U OLTHOOK;
» B pPCUICHUH HET MAaTEMaTHYECKUX ONMIMOOK (BO3MOKHA OJTHA HETOYHOCTb, ONMCKA, KOTOpAst HE SIBJISCTCS
CJIC/ICTBHEM HE3HAHUS WM HETIOHUMAaHWS yIeOHOTO MaTepuana).
OtMmeTKa «4» CTAaBUTCS B CIEIYIOMINX CIydasx:

» paboTa BBINOJIHEHAa TOJTHOCTHIO, HO OOOCHOBAaHHS IIarOB pEIICHUS HEJIOCTATOYHBI (ECId YMCHHE
00OCHOBBIBATh PACCYKICHHUS HE SBISUIOCH CIICIIHATBHBIM 00BEKTOM IIPOBEPKH);
» JIONyIICHBI OJHAa OMMOKa WM €CTh IBa — TPHU HENO4YETa B BHIKIAJKAX, PUCYHKAX, YEpTEkKax WA
rpadukax (eciu 3T BUIBI paOOT HE SBISUIMCH CIIEIUATBHBIM 00BEKTOM MPOBEPKH).
OtmeTKa «3» CTaBUTCSI, €CIIH:

»  JonylieHo Oosiee 0JHOM OmIMOKM MM OoJiee JIByX — TPeX HEJIOUYETOB B BBIKJIAJIKAX, YEPTEKax WM
rpadukax, HoO 00ydaromuiics 06iagaeT 00s3aTeIPHBIMYI YMEHUSAMH IO TIPOBEPSEMON TEME.
OTtMeTKa «2» CTaBUTCS, €CIIU:

»  JIONyIICHBI CYIICCTBCHHBIC OMIMOKM, MOKA3aBIIME, YTO OOYYAIOMIMHCSA HE 00JamacT 00s3aTelbHBIMU
YMEHUSMHU TI0 TAHHOH TeMe B MTOITHOH Mepe.
Otmetka «1» cTaBUTCSA, €CIu:

» paOora rokasajia IOoJIHOE OTCYTCTBHE y 00ydaromerocs o0s3aTesIbHbIX 3HAHUH 1 YMEHUH 110 ITpoBepsieMon
TeMe WJIM 3HaUYUTEeJIbHas YacTh PadOTHI BHINOJIHEHA HE CAMOCTOSITENIBHO.

Y9uTens MOKET MOBBICUTH OTMETKY 34 OPUTHHAIBHBIN OTBET HA BOMPOC WJIM OPUTHHAIILHOE PENICHUE 3a/1a4H,
KOTOPBIE CBUAETENBCTBYIOT O BEHICOKOM MaTEeMaTHUECKOM PAa3BUTHH 00YYAIOIIETOCS; 3a PEIIeHne 0oJiee CII0KHOM
3aJ1a4d WM OTBET Ha 00JIee CI0XKHBIN BOTIPOC, MPEI0KEHHBIE 00YJaomeMycs JOTIOHUTEFHO TIOCIIE BBITTOTHEHUS
WM KaKuX-JIM0O0 IPYTHX 3aTaHWM.

2. Ouenka YCmHbBIX omeemoes 06yt¢aroumxc;1 no wamemamuke

OTBeT OLIEHUBAETCS OTMETKOHN «5», €CIH yUCHHK:
»  TIOJIHO PacKpbUI CoJiepXKaHUe MaTepualia B 00beMe, IIPEeJyCMOTPEHHOM IIPOrpaMMOi M y4eOHUKOM;
»  M3JO0XKWI MaTepuall TPaMOTHBIM SI3BIKOM, TOYHO HCIIOJIB3YSl MaTeMaTHYEeCKyI0 TEPMHHOJOIHIO M
CHUMBOJIMKY, B OIIPE/IEICHHON JIOTN4YeCKOH MOCIe10BaTeIbHOCTH;
»  NPaBWIGHO BBITIOJIHIII PUCYHKH, YEPTEXKH, IPAMKH, COITYyTCTBYIOIINE OTBETY;



» [0Ka3aj yMEHHE WUIIOCTPUPOBATh TEOPUIO KOHKPETHBIMU IPUMEpPaMH, MPHUMEHSTh €€ B HOBOU
CUTYaIlN{ TIPH BBITIOTHEHUH MMPAKTHICCKOTO 3a/1aHHS;

»  MPOJIEMOHCTPUPOBAJ 3HAHUE TEOPUH PaHee M3YyYCHHBIX COMYTCTBYIOMIUX TeM, C(HOPMUPOBAHHOCTH H
YCTOMUMBOCTh UCIOJB3YEMBIX IIPU OTBETE YMEHUM 1 HaBBIKOB;

»  OTBEYAJ CaMOCTOSATENILHO, 0€3 HABOSIIMX BOIIPOCOB YUUTEJISL;

» BO3MOXHBI OJIHA — JIB€ HETOYHOCTH IIPH OCBELIEHHE BTOPOCTENECHHBIX BOIMPOCOB WM B BBIKJIAJIKAX,
KOTOPBIE YUCHHK JIETKO MCIIPABUI MTOCTIE 3aMEUAHUS YUUTEISL.

OrtBer OLICHUBAETCS OTMETKOM «4», €CJIM YAOBJICTBOPACT B OCHOBHOM Tpe60BaHI/I$IM Ha OLICHKY «5 », HO IIpA 9TOM
HUMECT OJUH U3 HEOAOCTATKOB:

» B M3JI0’KCHHUH JIOIYIICHBI HeOObIINe POOEJIbl, He HCKA3UBILEEe MaTEMAaTHYECKOE COACPKAHUE OTBETA;

» JONyLIEHbl OJWH — [Ba HEJOYeTa IPH OCBELICHHMH OCHOBHOTO COJCPIKAHUsS OTBETA, HCIIPABJICHHBIC
MOCJIC 3aMEYUaHNs YIUTEIIS;

»  JOIyLIEHbI OMKMOKa WIN OoJiee ABYX HEIOYETOB IIPH OCBELICHHH BTOPOCTEIICHHBIX BOIIPOCOB WIIM B
BBIKJIAJIKaX, JIETKO MCTIPABJICHHBIE ITOCIIE 3aMEYAHUS yIUTEIs.

OTmMmeTKa «3%» CTAaBUTCS B CIEAYIONINX CIIydasx:

» HEINOJHO pAacKpbITO COAEpXKaHME MaTepuana (coepiKaHHe H3JI0KEHO (parMeHTapHO, HE Bceria
MOCJIE/IOBATENILHO), HO MTOKa3aHo oOlee TTOHWMaHUe BOIPOCa U IPOAEMOHCTPUPOBAHBI YMEHUS, TOCTATOYHBIC JIS
YCBOGHHMSI TNpOrpaMMHOro Martepuana (ompeneneHsl «TpeOOBaHMSAMH K MaTeMaTH4ecKOH IMOATOTOBKE
o0yJaromuxcsa» B HaCTOSIIEH MporpaMme 1o MaTeMaTHKe);

» WUMEIIUCh 3aTPyJHCHUS WM JIOIYLICHBl OMIMOKH B ONpPEACIICHUH MAaTeMaTHYeCKOW TEPMHHOJIOTHH,
YepTexkax, BHIKIAIKAX, HCIIPABICHHbIC MOCIIC HECKOIBKMX HABOSIINX BOIIPOCOB YUUTEIIS;

» YYCHHK HE CHPAaBWICS C NPUMCHECHHEM TCOPHU B HOBOW CHTYAIUH NPU BBIIOJHECHUH MPaKTHYECKOTO
3aJjaHus, HO BBITIOJIHIJI 3aJaHUS 0053aTEIIBHOTO YPOBHSI CIIOKHOCTH 10 JAHHOH TeMe;

» TpH AOCTATOYHOM 3HAHWHM TCOPETHYECKOIO MaTephaia BBISBICHA HEIOCTATOYHAs CHOPMHPOBAHHOCTD
OCHOBHBIX YMEHHUI U HABBIKOB.

OTMeTKa «2)» CTaBUTCSA B CIEIYIONIUX CIydasX:

» HE PacKpbITO OCHOBHOE COJICPIKaHHE yUCOHOro MaTepualia,;
» 00Hapy)KCHO HE3HAHUE YUCHUKOM OOJIBIICH WK HanOOIee BAYKHOM YacTH yUeOHOTO MaTepuaa;
> JOMMYHICHBI OIHI/I6KI/I B OIIPEACICHUN HOHHTHﬁ, IIpU UCIIOJIb30BAHUU MaTeMaTHYEeCKON TCPMHUHOJIOTUU, B

PUCYHKAX, 4YCpTCiKaX HIN rpa(bm(ax, B BBIKJIAJKaX, KOTOPBIC HE HCIIPABJICHBI IIOCJIIE HECKOJBbKHX HABOAAIINX
BOIIPOCOB YUUTCJIA.

OtMmeTKa «1» CTaBUTCS, €CIIU:

> YYCHUK 06Hapy>1<1/m MOJIHOC HE3HAaHUC U HCIIOHMMAHHC H3y4acMOTr'o y‘l€6HOFO MaTtepurajia ujin HE CMOI

OTBETUTH HU HA OJAVH U3 MMOCTABJICHHBIX BOIIPOCOB I10 U3YUCHHOMY MAaTEpHUaly.

Oomast kiaccuUKAIU OMUOOK.

IIpu oreHke 3HAHWHN, YMEHUN U HABBIKOB OOYYAIOMIMXCS CJIENYeT YYUTHIBATh Bce OMMOKH (IpyOble U HErpyoOble) u
HEJIOUETHI.
3.1. I'py6bIMH CYHTAIOTCS OMIMOKHU:

HE3HAHUC ONPECACICHUA OCHOBHBIX HOHHTHﬁ, 3aKOHOB, IIpaBuJi, OCHOBHBIX MOJIOKCHHUI TCOPUHU, HC3HAHUC

hopmy, oOIEeNPUHATHIX CUMBOJIOB 0003HAYEHNUN BEJIMUNH, €IUHUIL UX U3MEPEHUS;

HE3HAHWME HAUMEHOBAHUH CJIMHUI] H3MCPCHHUS,

HCYMEHHE BBIJICIIUTHh B OTBETE IJTABHOC;

HEYMEHHE PUMEHSITh 3HAHUSI, AITOPUTMBI JJIsl PEIICHUS 33124,
HEYMEHHE JeJIaTh BBIBOIBI H 0000IICHNUS;

HCYMEHHE YHUTATh U CTPOUTH I'paduKy;

HEYMEHHE MOJIh30BATHCS MIEPBOUCTOYHUKAMH, YICOHUKOM H CIIPABOYHHKAMI,
MOTEPST KOPHS MK COXPAHECHUE TOCTOPOHHETO KOPHS;
oTOpachiBaHue 0€3 0OBSICHEHHI OJTHOTO U3 HUX;

PaBHO3HAYHbBIC UM OI_HI/I6KI/I;

BBIYUCIIUTCIIbHBIC OH_II/I6KI/I, €CJI1 OHHU HE SBJIIAIOTCSA OHHCKOﬁ;
JIOTUYECKUE OMTHOKH.

3.2. K Herpy0bIM omm0Kam ClielyeT OTHECTH:

HCTOYHOCTb q)OpMyJ'IPIpOBOK, onpeueneﬂnﬁ, HOHHTHﬁ, Teopnﬁ, BbI3BaHHAsI HEIIOJHOTOM OXBaTa OCHOBHBIX



MIPU3HAKOB OTIPE/IEIIEMOr0 IMOHATHS WA 3aMEHOM OJTHOTO - JABYX M3 3TUX MPU3HAKOB BTOPOCTEIICHHBIMH;

- HETOYHOCTH TpaduKa;

- HEepaIoOHATBHBI METOJl peIIeHHUs 3aJadd I HEIOCTaTOYHO MPOAYMAHHBIH ITaH OTBETa (HApyIICHHE
JIOTUKHU, TIOJMEHA OTAEIBHBIX OCHOBHBIX BOIPOCOB BTOPOCTEIICHHBIMH);

- HepaIMOHAIBHBIC METOJIbI PA0OTHI CO CIIPABOYHON U JIPYTOM JTUTEPATYPOH;

- HCYMEHHE PEIIaTh 33Ja4H, BBIMOIHATH 3aIJaHKsI B 00IIEM BHUJIC.

3.3. HemoueraMu sIBISIOTCS:

- HepaIMOHAIbHBIC MIPUEMBI BBIYUCICHUH U TIPeoOpa30BaHUIL.

PexomeHaanmum nmo ocHaIeHUIO y‘lﬁbﬁHOI‘O nmpoiecca
JIJ151 OLIeHKU TOCTUKEeHUH 00y4al0Ierocs HCHoJb3yI0TCs CleAyIolLIue 61obl U hopMbl KOHMPONA'
e (Cucrema KOHTPOJBHBIX paboT:
KonTtponsHas pabdora [Iposepounas
pabota
Tect
3auer
JukTant

B3aumokoHTpOIIB
CaMOKOHTPOJIb

Pexomenayembie (popMbI OPraHu3aluM y4eOHOro mpouecca: YpoKu JeATeIbHOCTHON HANPABJIEHHOCTH:
®  YPOKHU «OTKPBITHs» HOBOTO 3HAHUS,
®  YpPOKH pedIICKCHH;
®  YPOKH OOIIEMETOI0TIOTHIECKON HATIPABICHHOCTH;

® YPOKH pa3BHBAIOLICTO KOHTPOJIA.

Herpaauunonnsie popMbI yPOKOB:
e VYpOK — KOMMYHMKAaIUY;

e  VpOK — NPaKTHUKYM;

e VYpok — urpa;

e  VYpOK — HCCIIE/IOBAaHHUE;

e  VYPpOK — KOHCYJIbTalus;

e VYpok — 3auer;

e  VYpOK — TBOPUYECTBO;

e HTerpupoBaHHbIN YPOK U IIp.

JocTr:keHU10 Hesell mMporpaMMbl 00y4eHust OyAeT cnoco0CTBOBATh UCIOJIb30BaHIE COBPEMEHHBIX
o0pa3oBaTeIbHBIX TeXHOJIOTHIi:

e AKTHBHBIC U HHTEPAaKTUBHBIC METOJIBI OOyUCHHUS;
e (OOpasoBatenbHas TexHoNorus «HTEIIeKT;

o Texuomorus Ppa3BUTHA KPUTUICCKOI'O MBIIIIJICHUA Y€PE3 YTCHUE U ITUCHMO,



e Meroa NPOEKTOB;

e TexHomnorust ypoBHeBo#l quddhepeHnnanmy;

e HMHpopManMOHHO-KOMMYHHUKAIMOHHBIE TEXHOJIOTHH;
e UrpoBble TEXHONOIUH;

e 310poBhecOEperaroue TEXHOIOTHH H JIP.

Jlureparypa

* ArtanacsH, JI. C. 'eometpust: yueOHUK 115 7-9 Ki1. 00111€00pa30BaTEIbHbIX YUPEKACHUH
[Tekct] / JI. C. AtanacsiH, B. ®@. bByty3oB. - M.: [IpocBemnienue, 2018.

* ArtaHnacsH, JI. C, U3ydyenue reomeTpuu B 7-9 kaccax: METOAMYECKUE PEKOMEHIALNM JJIsT
yuaurens [Teker] / JI. C. Aranacsn. - M.: [Ipocsemenue, 2018.

* 3us, b. I'. lunaktrueckue matepuainsl o reomerpun s 9 k. / b. I'. 3us. - M.: IIpo-
cBelenue, 2018.

» CamocrosTeNnbHbIE U KOHTPOJIbHBIE padoTHI 1o anredpe u reomerpun A 9 knacca./ A Il
Epmosa, B.B. I'ono6opoasko, A.C. EpmioBa. — M. WUnekca, 2018.



TemaTH4ueckoe IJIAHMPOBAHHE 110 TCOMECTPUU B 9 kJacce

Yueonux «'eomempus 7-9» Amanacsamu JI1.C., bymyzoe B.®., Kaoomyes C.b. u op.
2uaca 6 Hedeio, 8ce2o 66 uacos.

No XapaKTepuCTHKa OCHOBHBIX BUJIOB
Bun
YpoKa | Tema ypoka Tun ypoxka JIESTENbHOCTH YUEHHUKA
KOHTPOJIS
n/m (Ha ypoBHE y4eOHBIX IEHCTBHI)
1-2 Ilonstue BekTOpa Ypoxk-nekius, KOMOMHUPOBaHHBIH DopMyIUpOBaATh ONPEAEIECHUS U HIUIFOCTPUPOBATL NOHATHS
YPOK

BCKTOpa, €ro JJIWHbI, KOJUIMHECAPHBIX U paBHBIX BEKTOPOB;

3-5 CrnoxeHre U BEBIYUTaHHE BEKTOPOB KomOnHMpoBaHHBI# C/P MOTHBHMPOBATh BBEACHUE NIOHATUN U ACUCTBUN, CBA3aHHBIX

C BEKTOpaMu, COOTBETCTBYIOIIIUMU IIPUMEPAMU, OTHOCAIIUMUCH

6-7 YMHOXEHHE BEKTOPa Ha YHCIIO KomOnHMpoBaHHBI# C/p K (DM3MUECKHM BEKTOPHBIM BETMMHHAM; TIPHMEHSTD
8-9 IIpuMmeHeHrEe BEKTOPOB PEILICHUIO 3a/1a4. KomOnHMpoBaHHBI# BEKTOPEI M ICHCTBUS HA/l HUMHU IIPH PELICHUH TeOMETPHUYCCKUX
3azad.
10 Cpennsist TMHUS Tpaneuuu Ypok 00bsSICHEHHS HOBOTO
MaTepHaa
11 Cpeamsist TUHUS Tpanenuu. KoMOUHHUPOBaHHBIH.
12 - Koopaunats! BexTopa KomO1HMpOBaHHBI ypoK OOBACHATH U WUTIOCTPUPOBATH MOHITHS IPSAMOYTOJIBHON CHC-
13
TEMBI KOOPIHAT, KOOPAWHAT TOUKH U KOOPAMHAT BEKTOPA;
14 Pemenne 3anau KomOnHMpoBaHHbIit BBIBOJIUTh M UCIIOJIb30BaTh NIPU PEIICHUH 3a1a4 (hOPMYJIbI
. . KOOPJMHAT CEPeANHBI OTPE3Ka, JUIMHBI BEKTOPA, PACCTOSHUS
15- [IpocTeiimme 3a1a4u B KOOPAUHATAX KomOnHMpoBaHHbIit C/p
17 MEXIY IBYMS TOUKaMH, YpaBHEHUsI OKPYXHOCTH U IIPSIMOIA.
18 - YpaBHEHHE IPSIMON U OKPYKHOCTH KomOnHMpoBaHHBIH C/P
20
21 KontponsHas padora Ne 1 o teme: «BekTopsl. KoHTponbHbIil ypok K/p

Meron koopaUHAT

22 — CuHyc, KOCHHYC, TaHTeHC yria. Teopema o KomOuHMpoBaHHBIH DopMyIUPOBaTh U WLTIOCTPUPOBATH ONPEACTICHUS CHHYCA,
23 TUIOLIA/IA TPEYTOJIbHUKA.




KOCHHYCa, TaHTeHca U KoTaHreHca yrioB oT 0 10 180°; BbI-

24 - COOTHOIICHHS MEX Ty CTOPOHAMH U yTJIaMu KoMOuHMpOBaHHBIH C/P
25 TpeyronpHUKa. TeopeMa CHHYCOB M KOCHHYCOB. BOJUTH OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO U (hop-
. MYJIbI IPUBEACHUS; (POPMYITHPOBATH U JOKA3BIBATH TEOPEMBI
26 — Pemenne tpeyrompHuKoB. CKaspHOE KomOuHMpoBaHHBIH 4 P > bhopmysmp P
31 MPON3BEICHUE BEKTOPOB. CHHYCOB ¥ KOCHHYCOB, IPIMEHATh UX MPU PEIICHUH TPEy-
TOJIEHUKOB; OOBSICHATD, KaK MCIOJIB3YIOTCSl TPUTOHOMETpHYEC-
32— Pemenne tpeyrompHuKoB. CKaspHOE KomOnHMpoBaHHBIH KHe (hOPMYITBI B H3MEPHTEIBHBIX PAGOTAX HA MECTHOCTH;
33 TIPOM3BEICHIE BEKTOPOB.
(opMyIHPOBATH ONIPEAETICHUs yTrila MEX/y BEKTOpaMHU U
0 : %1
34 KontponsHas padora Ne2 mo teme: «Pemienne KonTtpomnsHbIif ypox K.P. CKATIAPHOTO MPOM3BECHHS BEKTOPOB; BHIBOUTH (OPMYTY
TPEYrOJILHUKOB)
CKaJISIPHOTO MPOM3BEICHHUS Yepe3 KOOPIUHATHI BEKTOPOB;
(hopMynHpoBaTh U 000CHOBBIBATH YTBEPKICHHUE O CBOMCTBAX
CKaJISIPHOTO NPOM3BECHNUS; NCIIOJIb30BATh CKAISPHOE TPO-
N3BE/ICHUE BEKTOPOB IPH PELICHHUH 3a/1ad.
35- [IpaBUIBHBIN MHOTOYTOIBHUK KomOuHMpOBaHHEIH DopMynHpoBaTh ONPECIICHHE IPABUIEHOTO MHOTOYTOJIBHHKA;
36 (hopMyIHPOBATh U JOKA3BIBATh TEOPEMBI 00 OKPYKHOCTSIX,
OIIMCAaHHOM OKOJIO ITPAaBIIIBHOTO MHOTOYTOJIbHHKA
37 - @DopMyITbl 111 BBIYUCIICHUS TIIOIAN KomOuHMpOBaHHEIH . )
1 BIIMCAHHOH B HETO; BBIBOJUTH M MCIIOIb30BaTh (POPMYJIBI
38 MPaBHJILHOTO MHOTOYTOJIBHUKA, €r0 CTOPOHBI U
pauyca BINCAaHHOHW OKPY>KHOCTH JUISL BBIYUCIICHUS TUTOIAIH ITPABUIIBHOTO MHOTOYTOJIbHHKA,
. €ro CTOPOHBI ¥ PaJinyca BIMCAHHON OKPYKHOCTH; pelaTh
39 JmHa OKpY)KHOCTH, [UTHHA TyTH KomOuHMpOBaHHBIH C/P
3aJ]a4y Ha OCTPOEHHE MPABUIILHBIX MHOTOYTOJIbHUKOB;
40 [Tnomans kpyra u TIOMAAb KPYyroBoro cekropa | KomMOWHMpOBaHHBIH C/P OBBACHATS MOHSTHS JUTHHBI OKPYKHOCTH H IIOMATH KPYT;
41 — Pemenme 3a1a4 3aKpeIUICHIE HABBIKOB BBIBOJIUTH (DOPMYJIBI [UIsl BBIUMUCIICHUS JUTMHBI OKPYKHOCTH
42 Y JUIUHBI yTH, IUIOLIA 1 KPyra U IUIOLIa 1 KPYTOBOTO CeK-
43 Pernenue 3a1aq TOpa; IPUMEHSTH 3TH (POPMYJIBI IPH PELIICHUH 33/1a4.
44 - Pewenue 3anau 3akperuieHne HaBBIKOB
45
46 Kontponsnas padora Ne 3 o Teme: «/lnmuHa KonTtpomnsHsIii ypok K/P
OKPYKHOCTH U TIJIOIIA/b KPyTra»
47 — ITonsTue nBMXKEHUA KoMOuHMpOBaHHBIN OOBSICHATD, UTO TAKOE OTOOpaKEHUE IIOCKOCTH Ha ce0s U B
49 KaKOM Cllydae OHO Ha3bIBaeTCs JAIBUKEHHEM IJIOCKOCTH;




O6’L§ICHHTL, YTO TAKO€ OCEBasA CUMMETPUsA, HCHTPpAJIbHAA

50 [TapannenbHbIH TepeHoC U TIOBOPOT KoMOuHMpOBaHHBIH
CHMMETpHS, IapaJuIeIbHbII IepeHOC U IOBOPOT; 00OCHOBHIBATH,
51 [TapannensHbIH IEPEHOC U TIOBOPOT KomOuHMpOBaHHEIH 4TO 3TH OTOOPaXKEHUS IIIOCKOCTH Ha CE0S ABJIAIOTCA
. . JBIKCHUSIMH; OOBSCHATH, KAKOBA CBSA3b MEXKIY JABIKCHUSIMHU
52 - [MapannenbHbIA IEpEHOC KomOuHMpoBaHHBIH C/P
53 U HAJIO)KCHUSIMHU; WIUTIOCTPUPOBATH OCHOBHBIC BU/IbI IBHIKCHHUIA,
B TOM YHCJIE C IOMOIIBI0 KOMIBIOTEPHBIX IIPOrPaMM.
54 Pemenne 3agau KomOnHMpoBaHHBIH
55 KontponsHas pabora Ne 4 o Teme: KonTtpomsHbIif ypox K/P
« JIBDKCHUS
56 HToroBoe nmoBTOpeHne Kypca reoMeTpuu 7-9 KoMOnHHnpOBaHHBII @DopMyIHPOBATH ONPENENICHUS U3 Kypca INTAHUMETPHUH.
KJIacCOB .
[IpuMeHATh CBOMCTBA M IPH3HAKHA FEOMETPHICCKUX QUTYD TS
. SILeHNS 3a/1au.
57 HroroBoe moBropeHue Kypca reomerpuu 7-9 KomOuHMpOBaHHBIH P
KJIacCcoB
58 HTorosoe moBropeHue Kypca reometpuu 7-9 KomOuHupoBaHHBIH
KJIacCcoB
59 HTorosoe moBropeHue Kypca reometpuu 7-9
KJIacCOB
60 HroroBoe moBTopeHue Kypca reomerpuu 7-9 KomMOuHUpOBaHHBIH
KJIacCOB
61 HroroBoe moBTopeHue Kypca reomerpuu 7-9 KomMOuHUpOBaHHBIH
KJIacCOB
62 KoutponbHas pabora Ne 5. Itorosast KoHTpoabHbII ypoK K.p.
KOHTpOJIbHAs paboTa
63 — Hrorosoe nosropenue. Pabora no marepnanam | KomOuHnpoBaHHBII
66 ors




