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IHosicuuTennLHAA 3aMHCKA

Pabouas mporpamma yueOHOro mpenmera «['eomerpus» mis 9 kimacca (manee — IIporpamma)
COCTaBJieHa B COOTBETCTBMM C OCHOBHOH 00pa3oBaTelbHONM NPOTPaMMO OCHOBHOTO OOIIETO
oOpazoBaHusi MyHHIMIAIBHOTO  OMOJUKETHOrO  001Ie00pa3oBaTeabHOrO  yupexaeHus «CpemaHss
obmeobpaszoBarenbHas mkoja Ne 15» ropomckoro okpyra Cmacck- JlaibHHE, ¢ y4éTOM TpPHUMEPHOU
nporpammel 1o yueoHomy npeamerty «eomerpusi» s 9 kiacco (ABtopsr: JI.C. AtanacsH u ap.).

Peanmuzamus Ilporpammbel obecrieunBaer BoimogHeHue TpedoBanuii ®I'OC OOO u mocTuxeHue
cienyromux ocHoBHbIX 11enerd O00:

1) nyist Bcex y4eOHBIX NPeAMETOB:

- obecnieyeHue JINYHOCTHBIX Pe3yJabTaToB ocBoeHUs [Iporpammsl;

-o0ecrieueHue OBJIA/ICHUS YYalUIMMUCA OCHOBAMU YMTATENIbCKOM KOMIETEHIUH, IPUOOPETEHUsT UMU
HaBBIKOB pabOTHl ¢ MHPOpPMALIUEH, yyacTusi B MPOEKTHOW JEATEIBHOCTH KaK ycJIoBHE (HOPMUPOBAHUS Y
y4daluXxcsi MEXIPEAMETHBIX TOHATHI;

- (QopmupoBaHHE y Y4YalllUXCS  YHHUBEPCAIbHBIX Y4EOHBIX JEHUCTBUH  (PEryJsTUBHBIX,
[103HABATEIbHbBIX, KOMMYHHUKATUBHBIX ).

2) ¢ yuétom cneumndukm yuedHoro npeamera «I'eomerpus»:

e CHUCTEMaTHYECKOE U3yUYeHHE CBOMCTB reOMETPHUUECKHX (DUTYpP Ha IIIOCKOCTH;

e (QopmupoBaHHE TMPOCTPAHCTBCHHBIX IPEACTABICHHUI; pa3BUTHE JIOTMYSCKOTO MBIIUICHUS H
MOATOTOBKA ammaparta Uil W3Y4YeHHs] CMEXHBIX IUCHMIUIMH ((u3uka, 4YepyeHWe U Jp.) U Kypca
CTEPEOMETPHUH B CTAPIIMX KJIACCAX;

e OBJIQJICHUC KOHKPETHHIMH 3HAHUSMU HEOOXOIUMBIMH JUIsi TMPUMEHEHHS B IPAKTUICCKOM
NEeSATEIbHOCTH.

OO0mas xapakTepucTuka yueoHoro npeamera «Il'eomerpus»

I'eomeTpust — OIMH U3 BaXKHEUIIMX KOMIIOHEHTOB MaTeMaTHyeckoro oopasoBanus. OHa HeoOxoquMa
Ul TIpUOOPETeHUs] KOHKPETHBIX 3HAHUHW O MPOCTPAHCTBE M TNPAKTHUUECKH 3HAUYUMBIX YMEHMHH,
(dbopMHUpOBaHUS S3bIKA OMUCAHHUA OOBEKTOB OKPYXKAIOIIETO0 MHpA, Pa3BUTUS NPOCTPAHCTBEHHOTO
BOOOpa)K€HUST U MHTYMIIMM, MaTEeMaTHYeCKON KYJIbTYphbl, 3CTETUYECKOTO BOCHUTAHUS YYaIUXCS.
M3yueHne reoMeTpuy BHOCHUT BKJIAJ B Pa3BUTHE JIOTMYECKOTO MBIIUICHUS, B (D)OPMUPOBAHHE MOHATHS
JIOKa3aTeNIbCTBA.

B kypce reomerpun 9-ro kiacca gopmupyercs moHsTHe BekTopa. Oco0oe BHUMaHHUE YIeNseTcs
BBITIOJTHEHUIO OIepaliii HaJ BEKTOpaMU B IeOMeTpHuYecKoil gopme. Yuamuecs TOMONHSIOT 3HAHUS O
TPEYroJIbHUKAX CBEICHUAMHM, O METOHAX BBIUMCICHUSA DJJIEMEHTOB IIPOU3BOJIBHBIX TPEYrOJbHUKAX,
OCHOBAaHHBIX Ha TEOpeMax CHHYCOB M KOCHUHYCOB. JlalOTCid CHCTEMaTH3UPOBAHHBIE CBEACHUS O
MPAaBUIBHBIX MHOTOYTOJIBHUKAX, 00 OKpPYKHOCTH, BIMCAHHOW B TNPAaBWJIbHBIH MHOTOYTOJIBHUK U
onucanHHoil. Ocoboe MecTo 3aHMMaeT pelleHne 3a/1a4 Ha IpUMeHeHHne Gopmyil. [laroTcs nepBble 3HaAHMS
O JBWKEHHHM, IOBOPOTE U NapayjienbHOM nepeHoce. Cepbe3Hoe BHUMaHME yaenseTcs (OpMUPOBAHHIO
YMEHHH paccykIaTh, AejaTh MPOCThble JOKa3aTelIbCTBA, JaBaTh OOOCHOBAHUS BBIMOIHSAEMBIX JTEHCTBHIA.
[TapannenbHo 3aKIaIbIBaIOTCs OCHOBBI JIJISl U3YYEHHs] CHCTEMAaTHYECKHX KypCOB CTEpEOMETpuH, (PU3UKH,
XUMUU U APYTUX CMEXHBIX MTPEAMETOB.

Kypc xapakrepusyercs palMOHAJIBHBIM COYETAHUEM JIOTUYECKOW CTPOTrOCTH M TI'€OMETPHUYECKOU
HAarJBSIIHOCTH. Y BEJIMYMBAETCS TEOPETUYECKAass 3HAYMMOCTh M3y4aeMOI'o MaTepualia, pPacIIMpSIOTCS
BHYTPEHHHE JIOTHUECKHE CBS3M Kypca, IOBBIACTCS pOJIb JEAYKLUHU, CTelNeHb aOCTPaKTHOCTH
M3y4aeMOro MaTepuaja. Ydaliuecs OBJIAICBAlOT MPUEMAMH AHATUTHUKO-CHHTETUYECKOU IEATEIBHOCTH
P JOKA3aTeJbCTBE TEOPEM M pemeHuu 3anad. CHcTeMaTH4ecKoe H3JI0KEHHE Kypca IO3BOJISIET
MPOJOJKUTh paboTy Mo (HOPMHUPOBAHHUIO NPEACTABICHUN ydYalIUXCi O CTPOCHHM MaTeMaTH4ecKou
TEOpHH, OOECleUYrMBaeT pa3BUTHE JIOTUYECKOIO MBIIUICHUS IIKOJBHUKOB. I3nokeHue Matepuana
XapaKTepu3yeTcs MOCTOSHHBIM 00pallleHneM K HarjIsiIHOCTH, UCIIOIb30BaHUEM PUCYHKOB M YepTeKel Ha
BCEX JTamax OOy4eHHUs W pa3BUTHEM IeOMETPUYECKOM HMHTYHUIIMM Ha 3TOH ocHoBe. LleneHampaBieHHOe



oOpalieHre K mpuMepaM U3 MPAKTUKU Pa3BUBACT YMEHUS y4YallluXcs BHIWICHATh T€OMETPHUECKUE (PAKTHI,
(hOpMBI, U OTHOIIICHUSI.

MecTo yuyeOoHoro npeamera «I'eomerpusi» B yueOHOM IJIaHe

dI'OC OO0 mnpenycmarpuBaeT o0s3aTenbHOe H3ydYeHHe mnpeamera «[‘eomerpum» B 8
kyacce. ['ogoBoit 00beM nporpamMmsl — 68 yacoB (U3 pacyera 2 yaca B He/leJI0).

Ilnanupyemblie pe3yabTaThbl H3y4YeHHs1 Y4eOHOro npeamera «I'eomerpusi»

JInyHOCTHBIE:

e HCIOJIb30BAaHME TNPUOOPETEHHBIX 3HAHUM M yMEHUH B TPAKTUYECKON JAEATEIBbHOCTH U
MTOBCEIHEBHOM JKMU3HM JUI MOJEIUPOBAHUS MPAKTUUYECKUX CUTYallUH U HUCCIEJOBAHMS MOCTPOCHHBIX
MOJIeNIeH C NCTIOIB30BAHUEM allllapaTa reOMEeTPUH;

e (opMupoBaHHE OTBETCTBEHHOTO OTHOUICHHS K YYCHHIO, TOTOBHOCTH U CHOCOOHOCTH
o0yyaromuxcsi K cCaMOPa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIMU K OOYYEHHIO M MMO3HAHUIO,
BBIOOpY nanbHeiIIero oopazoBanus Ha 0a3e OPUEHTHPOBKH B MUpE Ipodeccuid u npodecCHoHaIbHBIX
MPEINOYTEeHUH, OCO3HAHHOMY MOCTPOCHUIO0 MHAMBHIYATbHON 00pa30BaTeNbHON TPAaeKTOPUU C YUETOM
YCTOMUYMBBIX TIO3HABATEILHBIX HHTEPECOB;

e (QopmMHupoBaHUE IIEIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKH;

e (dopMupoBaHHE KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B OOIIEHHMH ¥ COTPYAHHYECTBE CO
CBEPCTHHKAMH, CTApIIMMH M MIQJIIMMH B 00pa3oBaTeNbHOM, OOIIECTBEHHO IOJE3HOW, Yy4eOHO-
MCCIIEI0BATEILCKOM, TBOPUECKOM U IPYTHX BUAAX JESITEIHHOCTH,

e yMEHHE CHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIU B YCTHOW M MUCHbMEHHOW peyH, MTOHUMATh
CMBICIT TIOCTaBJICHHOH 33/1a4H, BEICTPAUBATh ApTYMEHTAIUIO, IPHBOIUTH IPUMEPHI 1 KOHTPIIPUMEPHI;

e KPUTHYHOCTh MBIIUICHUS, YMEHHE pAClO3HaBaTh JIOTMUECKH HEKOPPEKTHBIC BBICKA3BIBAHMUS,
OTJIMYaTh FMIIOTE3Y OT (aKTa;

e KpEaTWBHOCTb MBINUICHHUS, WHHUIMATHBY, HAXOJYUBOCTh, AaKTHBHOCTh IIPH  PEIICHUU
reOMETPHUECKUX 3a/]a4;

e yMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3yNbTaT yUeOHON MaTeMaTUYeCKO e TeIbHOCTH;

e CHocOOHOCTh K AMOIMOHAIBHOMY BOCHPHUSATHIO MAaTeMaTHUYECKHUX OOBEKTOB, 3a1ay, pEIIeHHH,
pacCyKIeHHM.

MeranpeamMeTHble:

B 9 kmacce Ha ypokax reomMeTpud, Kak W Ha BCEX MpeaAMeTax, OyIeT MpoJoJDKeHa paboTra Mo
Pa3BUTHIO OCHOB YHUTATENbCKOM KommeTeHIMH. OOydaromuecss OBIAJACIOT YTEHHEM KaK CpeICTBOM
OCYIIECTBIICHHUSI CBOMX JallbHEHINIMX IUIAHOB: TMPOJOJDKEHHMS 00pa3oBaHUS W camMooOpa3oBaHUS,
OCO3HAHHOTO MJIAHUPOBAHUS CBOETO aKTyaJIbHOI'O U NMEPCIIEKTUBHOTO Kpyra YTeHUsl.

[Tpr m3yyeHHH TeoMeTpHH OOYYaroIIUecs YCOBEPUICHCTBYIOT MPHUOOpETEHHBIE HABBIKA PaOOTHI C
uHpopmanueit 1 momonHAT uX. OHM cMOryT paboTaTb C TEKCTaMHu, IHpeoOpa3oBBIBATH U
WHTEPIPETHPOBATH COJCPKATYIOCS B HIX HH(POPMAITUIO, B TOM YHCJIE:

e CHCTEMaTH3UpPOBaTh, COIMOCTABINATh, AHAIM3HPOBATh, 00O00OMIATE W  WHTEPIPETHPOBATH
WH(POPMAIIHIO, COACPIKANTYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTaX;

e BBICTATH TJABHYI0O W U30BITOYHYIO HWH(POPMAIMIO, BBITOIHATH CMBICIOBOEC CBEPTHIBAHHE
BBIJICJIEHHBIX (DaKTOB, MBICIIEH; MTPEACTABIATh HHPOPMALIMIO B CXKATOM CIIOBECHOM (opme (B BUAE IIaHA
WIM TE3UCOB) U B HAIVIAJHO-CUMBOJIMYECKOH (hopMme (B BuAE TabMuUI], rpa@UYecKuX CXeM U Juarpamm,
KapT MOHATUH — KOHIIETITYaJIbHBIX JHarpaMM, OTIOPHBIX KOHCIIEKTOB);

e 3AIOJIHATH U JOMOJHSATH TaOJIHIIBI, CXEMBI, IHATPAMMBbI, TEKCTHI.

B xoze n3ydenus reometpun o0ydaronecs yCOBEpPIIEHCTBYIOT ONBIT IPOEKTHOM AesATEIbHOCTH, KaK
oco0oii  ¢gopMbl  y4eOHOW  pabOTHI, CIOCOOCTBYIOIIEH  BOCHHTAHUIO  CaMOCTOSITEIIHLHOCTH,



WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, IOBBIIIEHUIO MOTHBalMM M 3(P(PEKTUBHOCTH  yueOHOI
JESTeTbHOCTH; B XOJIE peau3alliil MCXOJHOTO 3aMbICiIa HA TPAKTUYECKOM YPOBHE OBJAJICIOT YMEHUEM
BBIOMpPATh aJeKBAaTHBIC CTOALICH 3ahaye CPeACTBA, MPUHUMATH PEIICHHs, B TOM YHCJIE U B CHUTYalHIX
HeomnpenesieHHocTH. OHU TOoJTy4aT BO3MOXHOCTH Pa3BUTh CIIOCOOHOCTh K pa3pabOTKE HECKOJBKHUX
BapUaHTOB pEIICHUH, K IOMCKY HECTaHJApTHBIX PEIICHWH, TMOUCKY M OCYIIECTBICHHIO HauOolee
MPUEMIIEMOTO PEIICHHUS.

PeryasiTuBHble:

e onpedensmy NEINb ACIATEIBHOCTH Ha YPOKE C IOMOIIBIO YYUTENS U CAMOCTOSTEIILHO;

e YUYUTHCS COBMECTHO C YUHTEIEM OOHAPYKUBATh U (hopMyauposams yuebHyo npooiemy;

e YUUTHCS NIAHUPOBAMb YICOHYIO ACATEIBHOCTD Ha YPOKE;

e B8bICKA3bI6AMDb CBOIO BEPCHUIO, WBITAThCA Mpemiaratb crnocod e€ mpoBepkd (Ha OCHOBE
MPOYKTUBHBIX 33JIaHUN B YYCOHHKE);

e paboTas 1O TMPEUIOKEHHOMY IUIaHY, UUCNOIb308aMb HEOOXOUMBIE  CpelcTBa  (Y4eOHHK,
KOMIIBIOTEP U HHCTPYMEHTHI);

e onpedensimyb YCIEUIHOCTD BBIMIOJIHEHHUS CBOETO 3aJIaHKsI B IUAJIOTE C YUUTEIICM.

CpenctBoM (OPMHUPOBAHHUS PETYIISITUBHBIX JCHCTBHUH CITY)KaT TEXHOJIOTHsI POOJIEMHOTO JIHAJIOTa Ha
JTare W3Yy4YeHUsT HOBOTO MaTephaja W TEXHOJIOTHS OICHWBAaHUS 00pa30BaTENbHBIX OCTH)KEHUI
(Y4eOHBIX yCIIEXOB).

Ilo3HaBaTenbHBIE:

e OpUEHTHPOBATHCS B CBOCH CHUCTEME 3HAHWIA: NOHUMAMb, 9TO HYKHA  JIOTIOJHUTEIbHAS
nHbopManus (3HaHUA) s peIIeHHs y9eOHOH 3a/1a4u B OJIMH IIIaT;

e Oenamv TIPEeIBAPUTEIBHBINA 0MOOp UCTOYHUKOB WH(GOPMAIINH /IS pEIICHUs YIeOHOH 3a/1a4H;

e J100BIBATH HOBBIE 3HAHUSA: HAXOOUMb HEOOXOOUMYI0 HH(OpMAINIO, KaKk B y4eOHUKE, TaKk U B
MIPEUIOKEHHBIX YUUTENIEM CIIOBaPsIX, CIIPABOYHUKAX M HHTEPHET- pecypcax;

e 00BIBaTh HOBBIC 3HAHMUSL: U36/eKamb MH(HOPMAIHIO, TPEICTABICHHYIO B pa3HbIX GopMax (TEKCT,
TabIuIa, cXeMa, WLTIOCTPAIUS | Jp.);

e TepepabaThiBaTh NOJYUYEHHYIO HHPOPMALUIO: Habn00ams u 0eiams CaMOCTOSITEIIbHBIE 8b16000bL.

CpenctBoM (hopMUpOBaHMS TIO3HABATENBHBIX JCHCTBHI CIYXHT YYeOHBIH MaTepual W 3aJaHwHs
y4eOHHKa, 00ecTeqnBatoIIe EPBYIO JIMHUIO Pa3BUTUS — YMEHUE OOBACHATH MUP.

KomMyHuKaTHBHbBIE:

e JIOHOCHUTBH CBOIO TMO3UIHIO IO JIPYTUX: 0OpMIAMs CBOIO MBICIb B YCTHOW M MUCHMEHHOW pedn
(Ha ypOBHE MPETIOKEHHS MJIM HEOOJIBIIIOTO TEKCTA);

e CIIyIIaTh U TIOHUMATD peub OpYeux,

e BBIPA3UTENBHO YUMAmMsb U NepecKa3vbiéams TEKCT,

e 6cmynams B 6ecey Ha ypOKe U B )KU3HU;

e COBMECTHO 00208apu8amscsi O TIPAaBUIIaX OOLICHHS U TIOBEICHUS B IIKOJIE U CIIEIOBATH MM,

e YUUTHCS 6bINOJHAMb PA3INIHBIE POJH B TPyIIE (JUIEPa, HCIIOTHUTENS, KPUTHKA).

Conepxanue yueOHoro npeamera «I'eomerpus»

I'nasa 1-3. IloBTOpeHne, BeKTOPbI M MeTOJ KOOPIMHAT.

Ilonsitne BekTOopa. PaBeHCTBO BekTOpOB. ClI0)KEHHME M BBIYUTAHHWE BEKTOPOB. YMHOKECHHE
BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa MO ABYM HEKOJUIMHEAPHBIM BeKTOpaM. KoopauHaTsl BEKTOpa.
[Ipocreiimme 3amaum B KOOpAMHATaxX. YPaBHEHUS OKPYKHOCTH M HpsMOW. lIpumeHeHme BEKTOpPOB n
KOOPAMHAT IIPU PEIICHUH 3a/1a4.

OcHosHas yenb — HAYYUTh yJaluXCs BBINOJIHATH IEHCTBHS HaJ BEKTOPaMH KaK HalPABICHHBIMU
OTpE3KaMH, YTO BAXKHO JUIsl IPUMEHEHHS BEKTOPOB B (pU3HKE; MO3HAKOMUTH C MCIIOJIb30BAaHHEM BEKTOPOB
Y METOJa KOOPJMHAT IPU PEIICHUH T'€OMETPUYECKUX 3a1ad. BekTop ompenensercs Kak HalpaBJICHHBINA
OTPE30K W JECWCTBUS HaJ BEKTOPaMM BBOJATCS Tak, KakK 3TO MPHUHATO B (U3MKe, T. €. KaK JeHCTBUSA C
HampaBJIEHHBIMH OTpe3kaMu. (OCHOBHOE€ BHHMAaHHME JIOJDKHO OBITh y/IEJI€HO BbIPAaOOTKE YMEHHM



BBINIOJHATh ONEpallMM HaJ BEKTOpaMu (CKJIaApIBaThb BEKTOpPBHl 110 IPaBWJIaM TpPEYrOJIbHUKA M
napajuiesIorpaMma, CTpOMTb BEKTOP, PaBHBIM Pa3HOCTH ABYX AAHHBIX BEKTOPOB, a TAK)KE BEKTOP, PaBHBIN
IIPOM3BEJICHUIO IaHHOTO BEKTOPA Ha JJaHHOE YHCJIO).

Ha mpumepax mnokaselBaeTcs, KaK BEKTOPBI MOTYT IIPUMEHATHCS K PEIICHUIO T€OMETPUYECKUX
3agad. JlemoHcTpupyercs >QQEeKTHBHOCTh NMpUMEHEHHsS (OpMYNT Ui KOOPAWHAT CEPEIHHBI OTPEe3Ka,
pPacCTOSTHUS MEXAY JBYMs TOUKAMH, YPABHEHHUH OKPYKHOCTH M IIPSIMON B KOHKPETHBIX F€OMETPUYECKHUX
3ajauax, TEM CaMbIM JAeTCs MPEeCTaBIeHNE 00 U3YYEHUU T€OMETPHUECKUX (PUTYp C TOMOIIBIO METOJIOB
anreopsl.

I'maBa 4. CoorTHomeHusi MeKAy CTOPOHAMH M YIJamMH TpeyrojibHuka. CkansipHoe
NpOoU3BeJeHNEe BEKTOPOB.

CuHyc, KOCUHYC U TaHI€HC yria. TeopeMbl CHHYCOB M KOCHHYCOB. PellieHue TpeyroibHHKOB.
CkaisipHO€ IIPOU3BEICHUE BEKTOPOB U €r0 IIPUMEHEHNE B T€OMETPUUECKUX 3anadax. OCHOBHas LeNb —
pa3BUTh YMEHHUE y4YallUuXcs HNPUMEHSATh TPUTOHOMETPUUECKU ammapaT IpU pEeUIeHHH T'€OMETPUYECKUX
3a1ad.

Cunyc u xocunyc mroboro yrma or 0° mgo 180° BBOASTCS € TOMOIIBIO €IMHUYHOMN
MIOJIYOKPY>KHOCTH, JOKa3bIBAIOTCSI TEOPEMbl CHUHYCOB M KOCHHYCOB M BBIBOAMTCS €Il€ OjAHA (opmyla
IUIOLIAJIM TPEYTOJIbHUKA (I10JIOBUHA IPOM3BEJCHUS JBYX CTOPOH Ha CHHYC YIja MEXJIy HUMH). DTOT
annapar IPUMEHSETCS K PELIECHUIO TPEYTr OJIbHUKOB.

CkansipHOe MPOU3BEICHUE BEKTOPOB BBOAUTCS KakK B (U3MKe (IIPOM3BEACHUE JJIMH BEKTOPOB Ha
KOCHHYC YIjla MEXJy HUMH). PaccMaTpuBaroTCsl CBOMCTBA CKAISIPHOTO IPOU3BENICHHS U €ro IPUMEHEHHE
IIPU PELICHUN T€OMETPUUYECKUX 3a/1ay.

OcHOBHOE BHUMaHHE CIEAYyeT YAEIUTh BbIPAOOTKE TMPOYHBIX HABBIKOB B INPUMEHEHUH
TPUTOHOMETPUUECKOI'0 anmnapara Ipy pelieHud NreOMETPUUECKHX 3a/1a4.

I'naBa S. /linHA OKPY’KHOCTH M IVIOIIAAL KPYyra

[TpaBusibHBIE MHOTOYTOJIBHUKHU. OKPY>KHOCTH, OIMCAHHASL OKOJIO MPABUIIBHOIO MHOTOYTOJIBHUKA U
BIIMCaHHAas B Hero. [locTpoeHue npaBuiIbHBIX MHOTOYTOJIBHUKOB. JlinHa okpykHOCTH. [Tnomane kpyra.

Ocnoénas yenb — PACHIMPUTH 3HAHUE YYAIIUXCA O MHOIOYIOJbHUKAX; PACCMOTPETh HMOHATHUS
JUIMHBl OKPY)KHOCTH M TIUIOUIaJU Kpyra M (GOpMynbl Ui WX BbIUMCIEHHs B Hadane TeMbl naeTcs
Olpesie/IeHue MPABWIBHOTO MHOIOYrOJIbHMKAa W paccMaTpUBAIOTCA TEOpPEMbl 00 OKPYKHOCTSIX,
ONMCAaHHOW OKOJIO TPaBUJIBHOIO MHOIOYIOJIbHMKA M BIMCAaHHOM B Hero. C IOMOIIbIO ONHMCAaHHOU
OKPY>KHOCTH PELIAIOTCS 3aJaud O IMOCTPOECHUHU MPABWJIBHOTO HIECTUYTOJIbHUKA M TNPaBUIIBHOIO 2re-
YTOJIbHHKA, €CJIM JJaH MPaBUJIbHBINA I-yTOJIbHUK.

@opMyIibl, BBIpaKAIOIUE CTOPOHY MPaBUIBHOIO MHOTOYTOJBHUKA U PaJUyC BIIMCAHHON B HETrO
OKpPY>KHOCTH Yepe3 pajuyc ONHUCAHHOM OKPYXHOCTH, HCHOJb3YIOTCS NpU BbIBOAE (OPMYI JIUHBI
OKPY)KHOCTH M IUIOIIAAu Kpyra. BeIBoJ ommpaeTcsi Ha MHTYUTHUBHOE INPEACTABIEHUE O Mpeielie: MpH
HEOTPAaHUYEHHOM YBEJIMYEHUH YHCIIa CTOPOH MPAaBUIIBHOTO MHOTOYT'OJIBHUKA, BIMCAHHOTO B OKPY>KHOCTB,
€ro MepuMeTp CTPEMUTCS K JUIMHE 3TON OKPYKHOCTH, a IJIOLAAb — K IUIOIIAU Kpyra, OrpaHUYE€HHOTO
OKPY>KHOCTBIO.

I'naBa 6. [IBu:keHust

OTtobpaxxenue 1iockoct Ha ceOs. [lonstue nBuxeHus. OceBas U LEHTpajbHAas CUMMETPHUU.
[TapannensHbiii epenoc. [ToBopoT. HanoxxeHus u 1BUKEHUS.

OcHo6nas yenb — TO3HAKOMHUTH Y4YalllUXCSl C IOHSATHUEM JBWJKEHUS U €ro CBOWCTBAMH, C
OCHOBHBIMM BHJAMM JIBHJKCHHI, CO B3aHMMOOTHOIICHHUSMH HAJIOXKEHUW W JABWXKEHUU. J[BHO>KeHHE
IUIOCKOCTH BBOJUTCSL KaK OTOOpakeHHE IUIOCKOCTH Ha ce0s, COXpaHAIoLIee PACCTOSHUE MEXIY
toukamu. [lpu paccMOTpeHHH BHUJIOB JABM)KEHUH OCHOBHOE BHHUMAaHHE yJEseTcs MOCTPOCHUI0 00pa3oB
TOYEK, MPSAMBIX, OTPE3KOB, TPEYrOJIBHUKOB IIPU OCEBOM M LEHTPAJIbHONW CHUMMETPHSX, NapauIeIbHOM
nepeHoce, nopopote. Ha addexkTHbIX nmpumepax mMoKa3bpIBaeTCs MPUMEHEHHE IBM)KCHUN NpU pEUICHUH
reoMeTpuyeckux 3anad. IloHATHe HaIOKEHNUsST OTHOCUTCS B JaHHOM KypCE€ K YHCIY OCHOBHBIX IMOHSTHMH.
Jloka3pIBaeTcs, YTO MOHSATHS HAJOXKEHUS W JABWXKEHHS SIBJISIOTCS SKBHUBAJIEHTHBIMH: JII000€ HaJlOKEHHE
SBJISIETCSl IBUKEHHUEM IUIOCKOCTH M 00paTHO. M3ydyeHue no0Ka3aTenbcTBa HE SIBIAETCS 00s3aTEeNbHBIM,
OJIHAKO CJIEyeT PAaCCMOTPETH CBSI3b MOHATUHN HAJIOKEHUS U JBUKCHUS.

I'maBa 7. HayajbHbIe CBeJCHHS U3 CTEPEOMETPHU



ITpenmer crepeomerpus. ['eoMeTpuyeckue Tena U IMOBEPXHOCTU. MHOTOrpaHHHMKH: IIpHU3Ma,
napauenenumes, nupamMuaa, GopMmyiibl A BIYUCIEHUS X 00bEMOB. Tena M MOBEPXHOCTH BPALICHUS:
WIMHJP, KOHYC, cdepa, map, GopMyIbl sl BRIYUCICHHUS UX TUIONIA/IeH TOBEpPXHOCTEH 1 00BEMOB.

OcHoénasa yenb — N1aTh HA4albHOE INPEACTABICHHE O TejlaX M MOBEPXHOCTSIX B IPOCTPAHCTBE;
MO3HAKOMHThH YYaIIMXCSI C OCHOBHBIMH (OpPMYyJIaMH Uil BBIYMCICHHS IUIOIIAACH IMOBEpXHOCTEH U
00BEMOB Tell.

PaccMoTtpenne npocteldnx MHOTOTPaHHUKOB (IIpU3Ma, Hapajuiesienunena, MMpaMuibl), a TaKkKe
TeJl U MOBEpXHOCTEH BpalleHus (IMINHIpPA, KOHyca, cdepbl, mapa) IPOBOAUTCS HAa OCHOBE HAIVISAAHBIX
npecTaBieHuii, 0e3 MpHBICYEHHUS AaKCHOM cTepeoMeTpuu. DPOopMynbl ISl BBIYHCICHUS OO0BEMOB
yKa3aHHbIX TeJl BBIBOAATCS Ha OCHOBe IpuHiuna Kasambepu, (GopMynbl JUisl BBIYMCICHUS ILJIOIIAJEH
OOKOBBIX MOBEPXHOCTEH LMJIMHApPA ¥ KOHYCa MOIYyYalOTCsl C MOMOIIBIO Pa3BEPTOK ITUX MOBEPXHOCTEH,
dhopmyna mromanu chepsl IPUBOAUTCS 0€3 000CHOBAHUS.

I'naBa 8. O0 akcmomax reomeTpun

becena 06 akcuomax reomMeTpuu.

OcHnosHas yenvp — nath Oonee TIIyOOKOE MPEICTAaBICHHWE O CHCTEME AaKCHOM IUIAHUMETPHH U
aKCMOMAaTUYECKOM METOJE.

PaznmuHble cUCTEMBI aKCHOM, Pa3JInYHbIE CIIOCOOBI BBEICHHSI TOHATHS PaBeHCTBA (Uryp.

I'naBa 9. [loBTopenue. Pemenne 3ana4

Llenv: IloBTOpeHue, o0OOLIEHME M CUCTEMATH3allMsl 3HAHUM, YMEHUH M HaBBIKOB 3a KypcC
reomeTpuu 7-9 knacca. [logroroBka k caaue OI'D.

TemMaTH4ecKkoe JIAHMPOBAHHE

Ne Pasgen Bunel n1esTenbHOCTH y4amuxcst

1 Bexkropsr e 0003HaYaTh U U300pakaTh BEKTOPHI,

e u300pakaTh BEKTOP, PaBHBIN JAHHOMY,

e CTPOUTH BEKTOP, PaBHBII CyMME JBYX BEKTOPOB, HCIIOJb3Ys
MpaBujia TPEYTroJbHUKA, MapaienorpamMmma, GopMyIupoBaTh
3aKOHBI CII0XKEHU,

e CTPOUTH CYMMY HECKOJBKAX BEKTOPOB, WCIIOIB3Yys IIPaBUIIO
MHOTOYTOIbHHKA,

e CTPOUTH BEKTOp, PAaBHBIA pPa3HOCTH [BYX BEKTOPOB, JABYMS
CIOCO0aMHU.

e pelaTth NeOMETPUUYECKUE 3aJadd HCIOJIb30BAaHUE aIrOpUTMa
BBEIPQXKEHUS 4Yepe3 [HaHHBIE BEKTOPBI, MCHOJIB3Yys IIpaBHiIa
CJIO’KEHUS, BBIYUTAaHUS ¥ YMHOXXEHHS BEKTOpPA HA YHUCIIO.

e pemarh NPOCTEUIINE TIeOMETPUUYECKUE 3a7adyH, OINUPaAsiACh Ha
U3y4YE€HHBIE CBOMCTBA BEKTOPOB;

e HAaxXOOUTb CPEOHIO JIMHUIO Tpamenuu MO0  3aJaHHBIM
OCHOBAaHUSM.

B noBceqHeBHOM KU3HU M NIPU U3YyYE€HUM APYTrUX NMpPeIMeTOB:

e HCMOJIb30BATh BEKTOPHI Uil PEIICHUS MPOCTEHIIUX 3a7ad Ha
OIIpeZIeIeHNE CKOPOCTH OTHOCUTEIIBHOTO ABMKEHUS.

2 Meroa KOOpAMHAT |e  omepupoBaTh Ha 0GAa30BOM YPOBHE MOHATHAMHU: KOOPIMHATHI
BEKTOpa, KOOPAMHATBI CYMMBI UM  Pa3HOCTH  BEKTOPOB,
MIPOU3BEAECHHUS BEKTOPA HA YHUCIIO;

e BBIYUCIATH KOOPAMHATBI BEKTOpA, KOOPAMHATHEI  CYMMBI
M Pa3sHOCTH BEKTOPOB, KOOPAWHATHI IIPOU3BEACHHUSI BEKTOpa Ha
YHUCJIO;

e BBIYHUCIATH YTOJI MEXKAY BEKTOpPaMH,




e  BBIYKCIIATH CKaJISPHOE IPOU3BEIECHHUE BEKTOPOB;

e BBUKCIATH pACCTOSIHUE MEXKIAYy TOYKAMH [0 H3BECTHBIM
KOOpAMHATaM,

e  BBIYKCIIATH KOOPAUHATHI CEPEAUHBI OTPE3KA;

e COCTaBJIITh YPaBHEHHUE OKPYKHOCTH, 3Hasi KOOPAMHATHI LIEHTpa
U TOYKH OKDPYKHOCTH, COCTaBIATh YPABHEHHME NPSIMOU IIO
KOOpAMHATaM JIBYX €€ TOYEK;

e  pelarh NpoCTeHIIre 3a1a4d METOA0M KOOpANUHAT

CooTHoOmIeHHUSA
MEXIy CTOPOHAMH
u yriaaMu
TPEYroJIbHUKA.
CxanapHoe
MIPOU3BEJICHUE
BEKTOPOB

e OmepupoBaTh Ha 0A30BOM ypOBHE MOHATUSIMH: CHHYCA, KOCHHYCA
Y TaHTeHca YTIJIOB,

e TMPHUMEHATH OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO MpPHU
pelIeHNH 3aJad Ha HAXOXKAECHHE OJHOM TPUTOHOMETPUYECKOU
(GyHKIMU Yepe3 Ipyrylo,

e H300paxaTh yrojl MEXIy BEKTOPAMH, BBIUUCIATH CKAJSIPHOE
IIPOM3BEICHNE BEKTOPOB,

. HaxXOquTb YIJIbI MCXKIAY BCKTOpPaMH, HCIOJIb3Yyd
CKaJISIPHOTO TIPOU3BEACHUS B KOOPIHHATAX,

bopmyny

e IIPUMEHATH TEOPEMY CUHYCOB, TEOPEMY KOCUHYCOB,

e TPUMEHATH (POPMYIy IUIOIIAAN TPEYTOIbHUKA,

e pemarh OpPOCTEHIIME 3aJa4d HAa HAXOXKIEHUE CTOPOH M YIJIOB
MIPOU3BOJIBLHOTO TPEYTrOJIbHUKA

B noBceqHeBHOM KU3HU M NIPU U3YyYEeHUM APYrUX MpPeIMeTOB:

WCMOJIb30BAaTh BEKTOPBI Ui PEHIEHUs 3aJa4 Ha JBH)KCHUE U

JIEHCTBHE CUITT

JliiHa OKPY»XHOCTH
Y TUTOMIA/Ib Kpyra

e oOmepupoBaTh Ha 0a30BOM YpOBHE MOHATUSMU IPABUIBHOTO

MHOI'OYTOJIbHUKA,

e TMpUMEHATh (QOpMyIy A BBIYUCIECHUS yIJia MPaBWIBHOTO N-
YTrOJIbHUKA.

e TMpPUMEHATh (QOPMYNbl IUIOLIAJU, CTOPOHBI IPaBHILHOTO
MHOI'OYTOJIbHHMKA,  pagudyca  BIHMCAaHHOM W ONMCAaHHOMN
OKPY>KHOCTH,

e TMPUMEHATh (DOPMYNBI IJIUHBI OKPY)KHOCTH, AYT'HM OKPYKHOCTH,
IJIOIIAAU Kpyra U KpyroBOro CEKTopa.

e JWCIIOJIB30BaTb CBOMCTBA U3MEPEHMS JUIMH, YIVIOB IIPU PEILIECHUU
3a/1a4 Ha HaXOXKJAEHUE JJIMHBI OTPE3Ka, TPaJyCHON MEpHI yIiia;

e BBUKCIATH IUIOIIAAM  TPEYrOJbHUKOB,
Tpaneuui, KpyroB ¥ CEKTOPOB;

e  BBIYKCIIATH JUIMHY OKPY’KHOCTH U JUIMHY AYTU OKPY>KHOCTH;

MpAMOYTOJIBHUKOB,

e BBIUUCIATH JUIMHBI JIMHEHHBIX 3JE€MEHTOB (PUTYp M MX YIJIBL,
HCIOJIb3YSl U3YYEHHbIE (POPMYIIBL.

B noBcenHeBHOM KM3HHM M NIPH U3YYECHUH APYTUX NPEIMETOB:

pemate TMpakTUYeCKUE 3aJauyd, CBSI3aHHBIE C HAXOXKICHHEM

TreOMETPUYECKUX BEJINYMH.

JBro>xkeHus

e oOmepupoBaTh Ha 0a30BOM YpPOBHE MOHATHIMH OTOOpaXeHHs
IUIOCKOCTH Ha ce0s U IBUIKECHUA,

e omepupoBaTh Ha 0a30BOM ypOBHE TMOHATHSIMH OCEBOM U
LEHTPAJILHOW CUMMETPUH, TAPAJUIETBHOTO NIEPEHOCA, IOBOPOTA,

e pacmo3HaBaTh BUJbI IBHKEHUH,




e BBIIIOJHATH IOCTPOEHUE MABM)KCHHH C IOMOINBIO LUPKYIS H
JMHENKHU, OCYIIECTBIATh Tpeodpa3oBanue Gpuryp,

pacrio3HaBaTh I10 YepTeXaM, OCYILECTBIATh IpeoOpa3oBaHUs

¢uryp C TIOMONIBIO OCEBOW ¥ UEHTPAIBbHOW CHMMETpUH,

[apajIeIbHOTO IIEPEHOCA U IIOBOPOTA.

HauanrnHbie
CBEJICHUI u3
CTEPEOMETPUHU

e pacrmo3HaBaTh Ha uepTekax, pPHUCYHKAX, MOJEIAX U B
OKpY’KalollleM  MHUpE  IUIOCKHE U MPOCTPAHCTBEHHBIC
reoMeTpuyeckue GUrypsl;

e pacno3HaBaTh pa3BEPTKHU KyOa, PSIMOYTOJIBHOTO
napajieJienurena, MNpaBUIbHON NHPaMUIIbI, UWIUHApPA U
KOHYCa;

e ONpeAesATh 10 JIMHEHHBIM pa3MepaM pa3BEPTKU  (UTYPHI
JMHEWHBIE pa3Mepbl caMoil puUrypsl 1 Ha06OPOT;

e  BBIYUCIITE 00BEM IMPpAMOYT'OJIBHOT'O IapaJuICIICIIUIICAA.

[ToBTOpEeHUe Kypca
TUTAHUMETPHUH

e IIPUMEHSATH IIPU PELIECHUH 3a1a4 OCHOBHBIE COOTHOLLIEHUS MEXY
CTOPOHAMU M yIJIaMU HPSIMOYIOJBHOIO W IIPOU3BOJIBHOTO
TPEYTOJIbHUKA;

e TPHUMEHATH POPMYIIBI IUIOMIAIN TPEYTOJILHUKA.

e pelmarh TPEYroJIbHUKH C IIOMOLIBI0 TEOPEM CHHYCOB H
KOCHUHYCOB,

e IIPUMEHATH NPU3HAKU PABEHCTBA TPEYTOJIBHUKOB IIPU PELICHUH
TreOMETPUUYECKUX 3a/a4,

e IPUMEHATh MPHU3HAKH NOJOOMS TPEYrOJIbHUKOB IPH PELICHUU
reOMETPUYECKHX 3a/1a4,

e OIpPEENATh BUBI YETBIPEXYTOJIBHUKOB U X CBOWCTBA,

e HCHOJB30BaTh (POPMYJIBI IUIOIAACH QUIYp U1 HAXOXKAECHUS HUX
IJIOLIA /I,

e BBIIOJIHATH YEPTEXK IO YCIOBHUIO 3aJayd, PEIIAaTh MPOCTEHIINE
3a/1a4u 110 TeMe «YeTbIpeXyroJbHUKN»

e HCIIONB30BATh CBOMCTBO CTOPOH YETBIPEXYrOJIbHUKA,
OIMCAHHOTO OKOJIO OKPY>KHOCTH; CBOMCTBO YIJIOB BIIMCAHHOIO
YETBIPEXYTOJIbHUKA ITPU PELIECHUN 3a/1a4,

e HCHOJB30BaTh (YOPMYJIBI JJIMHBI OKPYKHOCTH U JIyTH, IUIOLIAI1
Kpyra M CeKTOpa IIpU peLICHUN 3a/1a4,

e pelmarh TEOMETPUYECKHME 3aJadd, ONHUPAsICh Ha CBOWCTBA
KacaTelIbHbIX K OKPYKHOCTH, IIPUMEHsSS JIONOJHUTEIbHbIE
MOCTPOEHMSI, IreOpandeckuii 1 TPUrOHOMETPHUECKUI armnapar,

e TMPOBOJUTH ONEpPALMU HAJ BEKTOpPaMH, BBIUUCIATH JIMHY U
KOOPJMHATBI BEKTOPA, YrOJI MEXIY BEKTOPAMH,

e pacno3HaBaTb YpPaBHEHHS OKPYKHOCTEH U IpsAMOM, YMETh
HX HCIOJIb30BaTh,

e HCNONB30BaThb MNPUOOpETEHHbIE 3HAHUS U  yYMEHUs B
MIPAaKTUYECKOH JIEATENBHOCTH JJI PEIIEHUs IPaKTUYECKUX
3a/1a4, CBSA3aHHBIX C HAXOKJIEHUEM T'€OMETPUYECKUX BETUUNH




Y4yeOHO-TeMaTHYECKHI MJIAH

Ne Paznen KoandecTBO M3 Hux Ha
4acoB K/p
1. | BBogHOE MMOBTOpEHHUE. 4 1
2. | BexTopsl. 12 1
3. | Meroa koopauHaT. 10

4. | CooTHOLIEHNE MEXAYy CTOPOHAMH M yriamu | 12
TpeyronbHuKka.  CkamspHOe  NpOU3BEACHUE

BEKTOPOB. 1
5. | JImnHa OKpY>KHOCTH | TUIONIAAb Kpyra. 10
6. | JIBmxeHus. 8
7. | HauanbHbIC CBEICHUS U3 CTEPEOMETPHH. 4
8. | IloBTopenue. Pemenue 3amay. 8 1
Uroro: 68 4

Y4eOHO-MeTOAHYECKOE U MaTepHAJIbHO-TEXHUYECKoe odecrieyeHue 00pa3oBaTe/bHOM
AeATeJILHOCTH
1. 'eomerpus. Pabouas nporpamma k yueOHuky JI.C. AtanacsHa u npyrux. 7-9 xmaccel: mocobue
JUIg yuuTenei obmeoOpazosat. yupexaenuit / B.®. byryszos. — M.: [IpocBemnienue, 2018.
2. Ilporpammbl  00meoOpazoBaTenbHBIX yupexaeHuil. ['eomerpus. 7-9 kmaccel. CocTaBHUTENb
Bypmuctposa T. A. — M.: [IpocBemenue, 2018.

CucreMa oleHUBAHU A

1. OneHka NUCbMEHHBIX KOHTPOJIBLHBIX PadoT 00y4a0IINXCs.

OTBeT OlLIEHUBAETCSI OTMETKON «5», eclu:

paboTa BBIMIOJIHEHA TTOTHOCTHIO;

B JIOTHUECKUX PACCYKICHUSIX U 000CHOBAHUU PEUICHHS HET MPOOEIIOB U OMIHOO0K;

— B pEIIEHMH HEeT MaTeMaTH4YeCKHX OMHMOOK (BO3MOKHA OJHA HETOYHOCTh, OMUCKA, KOTOpas He
SIBJISIETCS CJIE/ICTBHEM HE3HAHUSI WJIM HETIOHMMaHUsI Y4eOHOT0 MaTepuana).

OtmeTKa «4)» CTaBUTCS B CIIEAYIONIUX CIydasK:

— paboTa BBINOIHEHA TOJHOCTHI0, HO 0OOCHOBAHUS IIATOB PEIICHUSI HEIOCTATOYHBI (€CITU YMEHUE
000CHOBBIBATh PACCYXKEHHUS HE SBIISIIOCH CIIEIUATBHBIM 00BEKTOM MTPOBEPKH);

— JIOTMYILEHBI O/IHA OIMIMOKAa WM €CTh JIBa — TPU HEI0UETa B BBIKIAAKAX, PUCYHKAX, YepTexaxX WIH
rpadukax (ecnu 3TH BUJIBI pabOT HE SABISIINCH CTIeUaIbHBIM 00BEKTOM MPOBEPKH).

Ot1MmeTKa «3» CTAaBUTCS, ECIIH:

— JomyuieHo 0oJiee 0THOM OomHOKH Wik 0oJiee IBYX — TpeX HEJOYETOB B BBIKIIAJKAX, UEPTEKAX WU

rpadukax, Ho oOydaronuiics o01anaeT 00s3aTeIbHBIMA YMEHUSIMH IO MIPOBEPSEMOI TeMe.
OTMeETKa «2%» CTAaBUTCS, ECIIH:

— JIOMYIIEHBI CYIIECTBEHHbIE OINMOKM, TOKa3aBIIMe, 4YTO oOydJaromwuiics He oOnamaer
00s13aTeTbHBIMA YMEHHUSIMH 110 IAaHHOW TeMe B TIOJTHOM Mepe.

Yuutenb MOXKET MOBBICUTH OTMETKY 3a OpPWUTHHAJIBHBIM OTBET Ha BOMPOC WA OPUTHHAIBHOE
pelieHre 3a/1a4u, KOTOPhIE CBUACTETBCTBYIOT O BBICOKOM MaTeMAaTUYECKOM Pa3BUTHH O0yUaIOMIErocs; 3a
pereHue 6osee CI0XKHOM 3aa4Ml WIIM OTBET Ha 0oJiee CI0KHBIN BOMPOC, MPEAJIOKEHHBIE 00yUJaromemMycst
JIOTIOTHUTEIHHO TIOCIIE BBIIMTOJIHEHUS UM KaKUX-JTH0O0 IPYTHX 3aTaHUi.

2. OneHKa YCTHBIX OTBETOB 00y4YaroIIUXCS.
OTBeT OlLIeHNBAETCSI OTMETKOM «5», €ClIi yUeHUK:



— TIOJIHO PacKpbUI COJEp)KaHWE Marepuaiia B O0beMe, NPEeTyCMOTPEHHOM MPOTPaMMON H
Y4eOHHUKOM;

— M3JI0XKWII MaTCpual I'paMOTHBIM SA3BIKOM, TOUHO HCIIOJIB3Yyd MATCMATHUYCCKYIO TCPMHUHOJIOTUIO U
CHUMBOIIMKY, B OIIPEICICHHON JIOTHUECKOH MOCIeI0BATEILHOCTH;

— TPaBWIBHO BBHITIOJHHII PUCYHKH, YEPTEKH, IPapUKH, COMYTCTBYIOIIUE OTBETY;

— TIOKa3aJl YMCHHE WUTFOCTPHPOBATH TEOPUI0 KOHKPETHBIMH MPUMEPAaMH, NMPUMEHSATH €€ B HOBOWA
CUTYaIlUY TIPY BBITOJHECHUH PAKTUYECKOTO 3a/1aHUS;

— TPOAEMOHCTPHPOBAN  3HAHHE  TEOPUU  PaHEE  HM3YYCHHBIX  COMYTCTBYIOIIHMX  TEM,
c(hOPMHUPOBAHHOCTH M YCTOWYMBOCTh UCTIONIB3YEMBIX MPU OTBETEC YMEHUW U HABBIKOB;

— OTBEYaJ CaMOCTOSITEIIbHO, 0€3 HABOSAIINX BOIPOCOB YUHUTEIIS,

— BO3MOXHBI OJHA — JBE HETOYHOCTH TPU OCBEIICHHUE BTOPOCTEIICHHBIX BOIPOCOB WJIH B
BBIKJIQ/IKaX, KOTOPBIC YUYEHUK JIETKO UCTIPABUII TTOCIIC 3aMECUaHUS YIUTEIIS.

OTBeT OILIEHUBAETCS OTMETKOH «4», €ClIM YIOBJIETBOPSET B OCHOBHOM TPEOOBaHHSM HA OLECHKY
«5», HO TIPU 3TOM MMEET OJIUH U3 HEJOCTATKOB:

— B W3JIOKCHUU JIOMYIIEHBI HEOOJbIIME MPOOEsbl, HE UCKA3WBIIEE MATEMAaTHUYECKOE COJIEPIKAHHE
OTBETA,

— JAONYHICHBI OJWH — BAa HEA0YCTA ITPHU OCBCIICHUHU OCHOBHOI'O COACPKAaHNA OTBCTA, NCIIPABJICHHBIC
IIOCJIC 3aMCYAHUSA YUUTCIIA,

— JIONYIICHBI OIMOKa WK 0oJiee IBYX HEJIOYETOB MPU OCBEICHHH BTOPOCTEIIEHHBIX BOIIPOCOB MIIH
B BBIKJIJIKaX, JIETKO UCIIPABJICHHBIC ITOCIIC 3aMCUaHUS YUUTEIIS.

OtmeTKa «3» CTAaBUTCS B CIICAYIOMIUX CIydasK:

— HEIOJIHO PACKPBITO COJACpIKaHUE Marepuaia (CoaepikaHue M3JI0KEHO (parMeHTapHO, HE BCEr/a
MOCJICIOBATEIbHO), HO TI0Ka3aHO oO0Illee IMOHMMaHHE BOIPOCAa M IPOJIEMOHCTPUPOBAHBI YMEHHUS,
JIOCTAaTOYHBIE JUI YCBOCHHUS IIPOrPaMMHOI0 MaTepuaa;

— WMEIUCh 3aTPYJHCHUS WK JOMYIICHBI ONIMOKY B ONPE/ICICHUN MaTeMaTHYECKOW TEPMUHOJIOTHH,
YepTekax, BBIKIAIKaX, HCIIPABICHHBIC MTOCIIE HECKOJIILKUX HABOSIIMX BOIIPOCOB YUUTEIIS;

— Y4YCHHMK HC CHOpaBWJICd C IMPUMCHCHUCM TCOPHU B HOBOU CUTyallul IIPpU BBIIIOJIHCHUN
MPAKTUYECKOTO 33a/IJaHUsl, HO BHITMIOJTHUI 3aJJaHusl 00513aTEIBHOTO YPOBHSI CIIOKHOCTH T10 IaHHOU TeMe;

— IIpu J0CTAaTOYHOM 3HAHUN TCOPECTUUCCKOT' O Marcpuaia BBISIBJICHA HEeAO0CTAaTOYHAasA
c(hOpMHUPOBAHHOCTH OCHOBHBIX YMEHUN U HABBIKOB.

OTMeTKa «2)» CTaBUTCS B CIIEAYIONIUX CIydasK:

— HE PacKpBITO OCHOBHOE COJIepKaHNe yueOHOTO MaTepuana;

— 0oOHapyXeHO He3HAHUE YUYCHHKOM OOIbIIel nian Hanbolee BaXKHOM YacTH yueOHOTro MaTepuana;

— JOMYyHICHBI OIMOKK B ONpeCaACICHNU HOHﬂTHﬁ, npu HCIOJIL30BaAHUHA MaTeMaTUYEeCKOUI
TEPMHUHOJIOTHH, B PUCYHKaxX, 4epTexkax WM Tpadukax, B BBIKIAIKAaX, KOTOPbIE HE HCIPABJICHBI MOCIE
HCECKOJIbKMX HABOJAAIINX BOIIPOCOB YUHUTCIIA.

KaJIeHZIapHO'TeMaTI/l'leCKOC IJIAHUPOBAHHE

No Coneprxanue yueOHOro MaTepuala o reoMeTpuu nara

1. |leHb 3HAHHA.

2.  |[deHb 31O0pPOBBSL.

3. [[loBtopenue. TpeyroabHHUKH.

4.  [lToBTopenue. YeTblpeXyroJbHUKH.




[TloBropenue. [Lmomanu.

6. |BxoxHOI KOHTPOJIb.

7. [[lonarue BekTOpa. PaBeHCTBO BEKTOPOB.

8.  |OTknaneiBaHuE BEKTOPA OT JAHHOM TOYKH.

9. |Cymma nByX BEKTOPOB. 3aKOHBI CIIOKCHHS BEKTOPOB.

10. |CymmMma nByx BekTopoB. [IpaBuiio TpeyrojabHHKA.

11. |Cymma aByx BekTopoB. [IpaBuio napamienorpamma.

12. |CymMa HECKOJIBKUX BEKTOPOB.

13. |BeluMTaHUE BEKTOPOB.

14. [lIpou3BeneHUE BEKTOpa Ha YHUCIIO.

15. [[IpumeHeHHE BEKTOPOB K PEIICHHUIO 3a/1a4.

16. |Cpennsist IMHUS TPANCLUU.

17. |lloBTopenue «BeKkTopni»

18. [Pemienue 3amau «BeKkTOpbI»

19. [PaznoxeHue BEKTOpa MO IBYM HEKOJLTMHEAPHBIM BEKTOPaM.

20. [KoopauHaTBI BEKTOpA.

21. |Cs3p MEXIy KOOpIMHATAMHU BEKTOpA M KOOPJMHATAMH €TO Havaja U
KOHIIA.

22. [[Ipocreiimme 3a7a9u B KOOPJMHATAX.

23. |YpaBHeHUE JIMHUU Ha IJIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

24. |YpaBHeHUS OKpYXHOCTH. Pemenue 3amad.

25. |YpaBHenue npsmoii. Pemenne 3amad.

26. |PemnreHne 3aa4 METOJIOM KOOP/IMHAT.

27. [|lloBTopenue «MeTo KOOpIUHATY

28. |[[IpoBepounas pa6ora «BekTopbl. MeTo1 KOOPIHHATY.

29. |Cunyc, KOCHHYC, TAHTEHC YTJIa.

30. |OcHOBHOE TPUTOHOMETPHUUYECKOE TOXIECTBO. DOPMYITBI PUBEICHUS.




31.

DOpMyIIbI ISl BEIYUCICHUS KOOPAUHAT TOYKHU.

32. [Teopema o momaau TpeyroipbHuKa. Teopema CHHYCOB.

33. [Teopema KOCHHYCOB.

34. |Pemenue TpeyroibHUKOB.

35. |A3MmepuTenbHbie pabOTHI.

36. [Yrom wmexny Bekropamu. CKalsipHOE MPOU3BEIACHUE BEKTOPOB.
CkansipHOE MPOU3BEACHNE B KOOPAMHATAX.

37. |CBoiicTBa CKaJIsIpHOTO MPOM3BEACHHUS BEKTOPOB.

38. [[IpuMeHeHHE CKaISIPHOTO MPOU3BEACHUS BEKTOPOB K PEHICHUIO
3a1ad.

39. |lloBropenne «COOTHOIICHUS MEXIYy CTOPOHAMH U  YIJIaMH
TPEYTrOJILHUKA

40. |Pemienme 3amad «COOTHONICHHS MEXAY CTOPOHAMH U yIJIaMU
TPEYTrOJILHUKA.

41. [[IpaBunpHBIE MHOTOYrONBHUK. OKpPY)KHOCTH, OIHMCaHHAs OKOJIO
MPaBUILHOTO MHOTOYTOJIbHUKA.

42. |Dopmynsr TSt BBIYUCIICHUS TUTOTIAIH NPaBUIBHOTO
MHOTOYTOJIbHUKA, €0 CTOPOHBI M PaIiyca BIIMCAHHOW OKPYXHOCTH.

43. |PemieHme 3ama4 Ha BBIYMCIICHHE IUIOIIAJN, CTOPOH TPAaBHILHOTO
MHOTOYTOJIbHUKA W PAINYCOB BIIMCAHHOMN M ONMCAaHHON OKPY)KHOCTH.

44. [[Toctpoenue nmpaBUIBLHBIX MHOTOYTOJIEHUKOB.

45.  |[[InnHa OKpYXHOCTH.

46. [[Inmuna okpyxHOCTH. Pemenue 3amaud.

47. |[Inomans kpyra. [Tmomaas KpyroBoro ceKkropa.

48. | Pemrenue 3amad. JlimHA OKPY>KHOCTH | IO Kpyra.

49. [[ToBTOopenwme «/{MMHA OKPY>KHOCTH U TUTOIIAb KPYTay

50. [ITpoBepounasi padora «COOTHOUIEHHSI MeXKIy CTOPOHAMHM U
yrjiaMu TpeyrojabHuka. J[JIuHa OKPYKHOCTH U MJIOMIAAb KPYra»

51. |OTobpakeHue MIOCKOCTH Ha CeOs.

52. |lloHsATHE ABYKCHUS.




53.

Pemenue 3amau 1o teme «lloHATHE IBUKEHUY.

54. [[apannenbHblii IEpEeHOC.

55. [[IoBopoT.

56. |Pemenue 3amau o teme «Ilapamnenbubiit mepenoc. [ToBopoTy.

57. |Pemenue 3a1a4 1o TeMe «JIBuxeHus».

58. |CamocrositenbHas pabota «/IBrkeHUE»

59. [[Ipeamer CTEPEOMETPHUH. MHororpaHHuk. [Tpuzma.
[Tapayuenenunen. [Iupamuna.

60. |[O0bem Tena.

61. |Hwmuap. Konyec.

62. |Cdepa u map.

63. [PemieHue 3a1a4 1o TeMe « MHOTOTPAaHHUKH.

64. |[loBTOpEHHE. BekTopsl. Merox ~ koopauHaT. CxkansipHoe
[IPOU3BEICHNE BEKTOPOB.

65. [[loBTOpeHue. PerieHne TpeyroabHUKOB.

66. [[ToBropenue. [IpaBUIBHBIE MHOTOYTOJIbHUKH.

67. [[loBropenue. [linHA OKPY)KHOCTH U ILIOMIAIb KPYTa.

68. |Hmozosas nposepounasn paboma

69. [Pabota Haj OMIMOKAMH.
PermieHne sk3aMeHaIMOHHBIX 3a/IaHHH.

70. |PemnreHne 2K3aMEHAIMOHHBIX 3a/IaHUH.
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