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TlosicHUTEIBLHASA 3aIMCKA

Pabouas mporpamma o reomeTpuu A 9 Kiacca cocraBiieHa Ha ocHOBe DeneparbHOTO
rocynapctBeHHOTo oOpasoBarenbHoro crangapra (PI'OC) m TpeboBanmii K pe3yibraram
OCHOBHOro ob6mero obpaszoBanus, npeactaBieHHbIx B PI'OC. B IlporpamMme mpemycMOTpEHBI
pa3Butue Bcex 0003HaueHHBIX B OI'OC O0CHOBHBIX BHIOB AEATEIBHOCTH YUYCHUKOB U BBIOJHEHUE
nenen u 3ajad, nocrapiieHHBIX OI'OC.

[IporpamMmma pa3paboTaHa Ha OCHOBE CIEAYIONIMX HOPMATHBHBIX JOKYMEHTOB H
METOIMYECKUX MaTepUaIoB:

@DenepanbHbIl TOCYIAapCTBEHHBIH 00pa3oBaTEeNbHBIA CTaHIAPT OCHOBHOTO OOIIETO
o0Opa3oBaHUs, YTBEPXKICHHBIA NpuUKazoM MUHUCTEpCTBA OOpa3oBaHMs W Hayku Poccuiickoit
Oeneparun ot «17» nekadps 2010 r. Ne 1897,

®denepanbHblii 3aKk0H 00 oOpasoBanuu B Poccuiickori ®eneparuu Ne 273-03 or
29.12.2012;

QenepalibHbIl  NIEepeYeHb  y4EOHHMKOB, YTBEpKIEH NIpHUKazoM MuHHCTEpPCTBa
oOpa3oBanus u Hayku Poccuiickoii @enepaunuu ot 31 mapta 2014 1. No 253 «OO6 yTBepkaeHUN
dbenepabHOTO TEpeyHsT y4eOHUKOB, PEKOMEHJIOBAHHBIX K HCIIOJIb30BAHUIO TPU PeaTH3alUuU
MMEIOIIMX aKKPEAUTAIIMI0 00pa30BaTEeNIbHBIX TPOrPaMM HAYaJIbHOTO OOIIEro, OCHOBHOT'O OOIIETO,
cpemHero obmiero oopazoBanus» ¢ uaMeHeHusmMu ot 08.06.2015 r.;

[IporpammMbr  00mie0OpazoBaTeNbHBIX — yupexaeHuid. [eomerpuss 7-9  Kiacchl.
Cocrasurens: bypmucrposa T.A., M.: [Ipocsenienue, 2014 r.

[Iporpamma cootBercTBYeT yueOHMKY ['eomerpus 7 — 9. VyeOHuk i
obmieoOpazoBarenbubix  yupexaenuit. / JL.C. Atanacsn, B.®. byryso, C.b. Kamowmies,
O.I'.ITo3nsk, U.W. IOauna. / M.: IIpocsemenue, 2014.

Jannas pabGouasi mporpamMMa IIOJIHOCTBIO OTpakaeT 0a30BbI ypPOBEHb MOJTOTOBKH
MIKOJBHUKOBITIO pasfiesiaM ImporpaMMbl. B mporiecce oO0ydeHus: ydamuecs: OBIAJCBAlOT YMEHHSIMA
00111ey4e0HOr0 XapaKkTepa, pa3sHOOOpa3HBIMH CIIOCOO0aMU JICSITEIIBHOCTH, TPUOOPETAIOT OIBIT:

— IIJIaHUPOBAHUA n OCYIICCTBJICHUA aHFOpHTMH‘IGCKOﬁ JCATCIIBHOCTH, BBITIOJIHCHUA
3aJJaHHbBIXU KOHCTPYHUPOBAHUS HOBBIX aJITOPUTMOB;

— peuleHHs pa3HOOOpPa3HbIX KJIACCOB 3ajjauy M3 pa3jMyHBIX pa3/ieloB Kypca, B TOM YHCIE
3aja4, TPEOYIOIHUX IMOMCKA ITyTH B CITIOCOOOB pEIICHUS;

— UCCIEeIOBaTEeIbCKOW  JESATETbHOCTH, pa3BUTHS MJEH, MNpOBENEHUS SKCIEPUMEHTOB,
00001IeHHS,

— TOCTaHOBKH U (DOPMYIHpPOBaHHS HOBBIX 3a]1aY;

— SICHOI'0, TOYHOT'O, I'PaAMOTHOI'O U3JIOKCHHA CBOUX MEBICJIEN B YCTHOﬁ U MACbMEHHOH peyn,

— UCMOJNb30BAaHUS  PA3IMYHBIX  SA3BIKOB MaTeMaTUKU (CIOBECHOTO, CHMBOJIMYECKOTO,
rpaguyeckoro),

— CcBOOOJHOIrO Tepexojaa C OJHOrO S3blKa Ha JIPYroM Ui WUIIOCTpAllMM, WHTEpHpeTalty,
apryMeHTalluy U JI0Ka3aTelbCTBa,

— TMPOBENEHUs JOKAa3aTENbHBIX PACCYXICHUN, apryMEHTAllW, BBIIBIDKEHUS THIOTE3 U UX
000CHOBAHUS;

— TIOWCKA, CUCTEMaTHU3allUH, aHaiamu3a " KJ1accupuKaluu uH(popMalu,
UCIOJIb30BaHUSAPA3HOOOPA3HBIX MH(MOPMAIIMOHHBIX HCTOYHMKOB, BKIOYas Y4eOHYIO U
CIPAaBOYHYIO JIUTEPATYPY, COBPEMEHHbIE HH(POPMALIMOHHbBIE TEXHOIOTHH.



Lenn u 3aga4n o0y4yeHus

B xone oOyuenuss monyns «l'eomerpuu» MO JaHHOM MporpamMme C HCIOJIb30BAHUEM

Y'-IC6HI/IKa 1 METOIHUYCCKOI'O rmocoous JJI YUUTECII, pCIIarOTCA CJIeAYIOIInEe 3aavYn.

CHCTEMaTUYeCKOe U3yYeHHE CBOWCTB T€OMETPUUYECKUX (PUTYp HA MIOCKOCTH;
(dbopMUpOBaHHE MPOCTPAHCTBEHHBIX IMPEICTABICHUI; Pa3BUTHE JOTMUYECKOrO MBIILUICHUS U
NOJATrOTOBKA ammapara Ui U3y4eHHs] CMEXHBIX AUCHUIUIMH ((u3MKa, yepueHue u JAp.) U
Kypca CTEpEOMETPUN B CTapUIMX Kilaccax;

OBJIaJICHHE KOHKPETHBIMU 3HAHUSMHU HEOOXOAMMBIMH JUIsl MPUMEHEHHUS B MPaKTUYECKOU
JESTENIBHOCTH.

Lenu ooyuenusn:

B Hanpaejlenuu TUYHOCMHO20 paseumus.

pa3BUTHE JIOTHYECKOTO M KPUTHYECKOTO MBIIUICHUS, KYJIBTYphl PEYH, CHOCOOHOCTH K
YMCTBEHHOMY JKCIICPUMEHTY;

dbopMUpOBaHHE Yy ydYalNIUXCS HMHTEUICKTYAJIBHOW YECTHOCTH U  OOBEKTUBHOCTH,
CIIOCOOHOCTH K TIPEOIOJICHUIO MBICIIUTEIBHBIX CTCPEOTHIIOB, BHITEKAIOIIUX U3 OOBIIEHHOTO
OIIBITA;

BOCIIUTAaHWE Ka4eCTB JIMYHOCTH, OOECICYHMBAIOIIMX  COIHAIBHYI0  MOOWJIBHOCTD,
CIIOCOOHOCTH IPUHUMATH CAMOCTOSTEIILHBIC PEIICHUS;

(hopMHpOBaHHE KaveCTB MBIILJICHUS, HEOOXOMAMMBIX JIJIS aJalTallid B COBPEMCHHOM
nH(pOpPMaIMOHHOM OOIIECTBE;

pa3BHUTHE UHTEpECa K MATEMATHYECKOMY TBOPUYECTBY U MATEMATHYECKUX CIIOCOOHOCTEH.

B memanpeomemnom nanpaenenuu:

(dbopMHpOBaHUE MPEACTaBICHUI 0 MaTeMaTHKE KaK 4acTH OOIEYeI0BEYECKON KYyIbTYpBhI, O
SHAYUMOCTHU MATCMATHUKHU B PA3BUTHUU LUBHUIIN3allUU U COBPEMECHHOI'O 06HICCTBa;

pa3BUTHE TNPEACTABICHUH O MaTeMaTHKe Kak (opMe ONUCAaHUS U METOAE IO3HaHUS
NeMCTBUTENIBHOCTH, CO3JlaHUE YCJIOBUM Uil NpUOOpETEeHHUs IMEepBOHAYAIBHOTO OIbITA
MAaTE€MaTUYCCKOTO MOACTIUPOBAHUAA,

¢dbopmHpoBaHHE OOIMX CIOCOOOB HMHTEIEKTYaJIbHOM NESATEIbHOCTH, XapaKTEPHBIX IS
MaTEMaTUKd M SABJIIOIIMXCS OCHOBOM ITO3HABATEJIIBHOM KYJbTYphl, 3HAYUMOW Ui
pa3IUYHBIX cep YeITOBEUECKOU eATEIbHOCTH.

B npeomemnom nanpaenenuu:

OBJIaJICHHE MAaTEMaTUYECKUMU 3HAHUSMHU U YMEHUSIMHU, HEOOXOAUMBIMU /7Sl TIPOAOIKEHUS
0o0ydeHHUs B CTapliel IIKOJI€ WM MHBIX O00IIe00pa30BaTEIbHBIX YUPEXKICHUAX, U3YUCHUS
CMEKHBIX TUCLUIUINH, IPUMEHEHUS B IOBCEITHEBHOM JKNU3HH;

co3taHue (QyHIaMEHTa JUIsli MaTeMaTH4eCKOro pa3BUTHUS, (OPMHUPOBAHUS MEXaHHU3MOB
MBIIUICHUS, XapaKTePHBIX JIJIs1 MaTEMaTUYECKON e TEIbHOCTH.

OO0mas xapakTepucTuKa y4e0HOro npeamera

Feomempu}l — OJUH U3 BaXHEUIIHNX KOMIIOHEHTOB MaTE€MaTHYECKOIro O6p3.30BaHI/ISI,

HEOOXOIUMBIN JIJIsl IPUOOpETEHHs] KOHKPETHBIX 3HAHUM O MPOCTPAHCTBE U MPAKTUYECKU 3HAYUMBIX
yMeHUH, (QOpPMHUPOBAaHUS s3bIKa ONHCAHUS OOBEKTOB OKPYXKAIOIIEr0 MHUpa, Uil Pa3BUTHA
MIPOCTPAHCTBEHHOTO BOOOpa)KEHUS M MHTYULIMU, MAaTEMaTHUECKON KYJIbTYpPBI, ISl S3CTETUYECKOTO
BOCIIUTaHMUs oOyuarommxcs. M3ydyeHue reoMeTpun BHOCUT BKJaJ B Pa3BUTHE JIOTUYECKOTO
MBIIUIEHUS], B (GOPMHUpPOBaHHE MOHATHUS 10Ka3aTEIbCTBA.

Takum O6p3.30M, B XOJ€ OCBOCHHA COACPIKAHUA KypCa Yydalluecd IMOJIy4YaroT

BO3MOXHOCTbB:



— Ppa3BUTh NPEACTABICHHE O YHUCIE M POJIM BBIYUCICHUN B YEJIIOBEUECKOW INPAKTHUKE;
chopMUpOBaTh  MPAKTUYECKUE  HABBIKM  BBINOJIHEHHUS  YCTHBIX,  I[HCHMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIYUCICHUM, PA3BUTh BBIYUCIUTEIBHYIO KYIbTYPY;

— pa3BUTb MPOCTPAHCTBEHHBbIC TMPEACTABICHUS U U300pa3UTENIbHbIE YMEHHS, OCBOWTH
OCHOBHbIE (PakThl W METOAbl IUIAHUMETPHUH, I[MO3HAKOMUTHCS C  [POCTEHIIMMHU
IIPOCTPAHCTBEHHBIMU TEJIAMU U UX CBOMCTBAMU;

— pa3BUTH JIOTUYECKOE MBIIUICHHE U PeUb — YMEHHUS JIOTMYECKH OOOCHOBBIBATH CYXKICHHUS,
IIPOBOJAUTH HECIOXHBIE CUCTEMAaTU3alMH, IPUBOAUTH NPUMEPbl U KOHTPIPUMEPHI,
UCIIOJIb30BaTh PA3NIUYHBIC S3bIKM MAaTEMATHKH (CIOBECHBIN, CHMBOJIMYECKUH, TpaduuecKuii)
JUIS WIUTIOCTPALIMU, HHTEPIIPETAlMK, apTyMEHTALUU U JOKA3aTeIbCTBA;

— cdopMHpOBaTh TPEACTABICHUS 00 HM3y4aeMbIX MOHATHSIX M METOJaX KaK BaXKHEUIIMX
CpencTBax MaTeMaTU4eCKOro MOJEIUPOBAHUS PEAIBHBIX IIPOLECCOB U SIBJICHUM.

B pesynbraTe OocBOeHHMS Kypca T€OMETPHH ydYallldecs MOJy4aloT MpeAcTaBIeHuEe 00
OCHOBHBIX (UTypax Ha IUIOCKOCTH U HMX CBOMCTBaxX; MPUOOpPETAIOT HABBIKM TI'€OMETPUUYECKUX
MOCTPOCHUM, HEOOXOUMBIE JIsI BHITTOJIHEHUS YaCTO BCTPEUAIONINXCs rpaduueckux padoT, a Takxke
HABBIKM HM3MEPEHUS M BBIYMCICHUS [UJIMH, YIJIOB, MPUMEHSEMBIC AJI1 PELICHUS Pa3HOOOpa3HBIX
F€OMETPUYECKUX U MPAKTUYECKHUX 3a7a4.

Mecto npeamMera B y‘leﬁHOM IJIaHe

CornacHo ¢enepanpHOMYy 0a3MCHOMY Y4eOHOMY IUIaHyNporpaMma paccyuTaHa Ha 68
yacoB (2uyaca B HeleN10).

KonrtponbHbix paboT — 7 4yacoB, KOTOpbIE paclpelesieHbl M0 pasjesiaM CleAYIOIIUM
oOpazom: «Bektopel» 1 uac, «Merton koopauHat» | uac, «COOTHOILIEHHE MEXIY CTOPOHAMH M
yriaMu TpeyrosibHuka» 1 yac, «/lyinHa OKpy>KHOCTHU U IjIomaaes kpyra» 1 yac, «/Ipuxenus» 1 gac
U 2 yaca Ha UTOrOBbI€ a/IMUHUCTPATUBHBIE KOHTPOJIbHBIE PAOOTHI.

[TpomexxyTouHass arTecTalusi MPOBOAUTCS B (OpPME TECTOB, CAMOCTOSTENIBHBIX,
IIPOBEPOYHBIX pabOT M MaTeMaTU4YeCKUX IUKTaHTOB (1Mo 10 - 15 MUHYT) B KOHIE JIOTMYECKU
3aKOHYEHHBIX OJOKOB y4eOHOIro Marepuasa. Y poBeHb 00yueHHs — 0a30BbIH.

IInanupyemble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeaMeTa

JInyHocTHBIE:

— UCMOJb30BaHUE NPUOOPETEHHBIX 3HAHUM M yMEHUH B INPaKTHUYECKOW MAEATENbHOCTH U
MIOBCEIHEBHON JKM3HM JUISI MOJEJIMPOBAHMS NPAKTHUYECKUX CHUTyallMd M HCCIIEIOBaHUS
MOCTPOEHHBIX MOJIEJIEH ¢ CIOJIL30BaHUEM arrapaTa FreOMETpUH;

— (dopMHUpOBaHME OTBETCTBEHHOTO OTHOIIEHUS K YYEHHUIO, TOTOBHOCTH M CHOCOOHOCTH
00y4aroImuxcst K CaMOPa3BUTHIO U CAMOOOPA30BaHUIO HA OCHOBE MOTHBAIMU K O0YUYEHHUIO U
MO3HAHUIO, BEIOOPY JlaibHeero oopa3oBanus Ha 6a3e OPUEHTUPOBKH B MUpE MpodeccHii
U TNpo(heCCHOHAIBHBIX MPEANOYTeHUH, OCO3HAHHOMY IOCTPOCHUIO WHIUBUAYaTIbHON
00pa30BaTeNbHOI TPAEKTOPUH C YUETOM YCTOMUYUBBIX [TO3HABATEIBHBIX HHTEPECOB,;

— (opMHUpOBaHME IIEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHY;

— (¢dopMuUpoBaHHE KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIEHUH M COTPYJHHYECTBE CO
CBEpCTHHKAMHM, CTapUIMMHU W MIAIIIMMH B 00pa3oBaTENbHOM, OOLIECTBEHHO IOJIE3HOM,
yueOHO-UCCIIeI0BATEeNbCKON, TBOPUECKON U APYTUX BUJIAX IEATEIbHOCTH,

— YMEHHE SICHO, TOYHO, I'PaMOTHO M3J1araTb CBOU MBICIM B YCTHOM M IUCBMEHHOW pEuH,
NOHMMATh CMBICI IIOCTaBJICHHON 3aJauyd, BBICTPAWBaTh AapryMEHTALUI0, IPUBOIUTH
IPUMEpPHI U KOHTPIIPUMEPHI;

— KPUTUYHOCTbH MBIIIJIEHHS], YMEHUE PACIIO3HABATH JIOTUYECKU HEKOPPEKTHBIE BbICKa3bIBaHMUS,
OTJIMYaTh TUMOTE3Y OT (aKTa,



— KpPEaTUBHOCTb MBIIUICHUS, WHULMATUBY, HAaXOAYMUBOCTb, AKTHBHOCTh IIPU PEUICHUH
TEOMETPUYECKUX 3a7ad;

— yMEHHE KOHTPOJIMPOBATH MPOLIECC U Pe3yNIbTaT yueOHOI MaTeMaTH4eCcKOl e TeNbHOCTH,

— CHOCOOHOCTP K AMOIMOHAIBHOMY BOCHPHATHIO MaTeMaTHYEeCKUX OOBEKTOB, 3ajad,
pELICHUH, pacCyKICHU.

MeTanpenMeTnble:

B 9 kmacce Ha ypokax reoMETpHH, Kak M Ha BCEX IpeaMerax, OyneT MpomoDKeHa
paboTa 1O pa3BUTHIO OCHOB YHUTATEIbCKOW KommeTeHIuH. O0ydarolecs OBIAJCIOT YTEHUEM Kak
CPEJICTBOM OCYIIECTBIEHHMS] CBOMX JaJbHEMINIMX IUJIAHOB: MPOJOJDKEHMsI 00pa3oBaHUs U
camMo00pa30BaHMsl, OCO3HAHHOI'O IUIAHMPOBAHUS CBOEr0 AKTYaJIbHOTO W MEPCIEKTUBHOIO Kpyra
YTEHUS.

[Tpy m3yueHuH reoMeTpum 0OydaroUIMecs yCOBEPLUICHCTBYIOT IPUOOPETEHHbIE HABBIKH
paboThl ¢ nHpopManmet 1 MonoiIHAT uxX. OHH cMOTYT paboTaTh ¢ TEKCTaMH, IPeoOpa3oBLIBATh U
UHTEPIPETUPOBATH COAEPIKALIYIOCA B HUX MH(DOPMAIUIO, B TOM YHCIIE:

— CHUCTEMaTH3UpOBATh, COIOCTABIATh, AaHAJIU3UPOBaTh, 0000IIATh M HHTEPIPETUPOBATH
UH(POPMALINIO, COACPIKAITYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTAX;

— BBIIGJATH IVIABHYIO M U30BITOYHYIO HH(OPMAILMIO, BBIIOJIHATH CMBICIOBOE CBEPThIBAHUE
BBIJICJIEHHBIX (PAaKTOB, MBICJIEH; IPEJCTABIATh MH(OPMALIMIO B CKATON CIIOBECHOH dopme (B
BUJC TUIaHA WJIH TE3WCOB) M B HAIJBIIHO-CUMBOJIMYecKoi (opme (B Bume Tabmul,
rpaM4ecKux CXeM M Juarpamm, KapT MOHATHUI — KOHLENTYaJbHbIX JUarpaMM, OMOPHBIX
KOHCIIEKTOB);

—  3aIOJHATH U JAOMOJHATH TaOIUILIbI, CXEMBI, IUAarPaMMBbI, TEKCTHI.

B xome w3ydeHWsS reoMeTpuM OOYYarOIIMECcs YCOBEPIICHCTBYIOT OIBIT MPOSKTHOM
NEeSTENIbHOCTH, Kak o0co0oi (opmbl  yueOHONW paboOThl, CHOCOOCTBYIOUIEH BOCIUTAHUIO
CaMOCTOSITCIIbHOCTH, ~ WHHUIIMATUBHOCTH, OTBETCTBCHHOCTH, IIOBBINICHUIO  MOTHBAIlUd U
3G (GEKTUBHOCTH YYEOHON JEATENPHOCTH; B XOJE peaju3alii HCXOJHOTO 3aMbicia Ha
MPAKTUYECKOM YpPOBHE OBIIAJCIOT YMEHHEM BHIOMpaTh aJIeKBaTHBIC CTOAIICH 3a7ade CpeCcTBa,
MPUHUMATH PEIICHUs, B TOM YHCIIe U B CUTYyallusax HeomnpeaeneHHocTH. OHM MOTydaT BO3MOKHOCTh
Pa3BHUTh CIIOCOOHOCTH K Pa3pabOTKe HECKOJIBKHX BAPHUAHTOB PEIICHUM, K MOMCKY HECTAHIAPTHBIX
pellIeHui, TOUCKY U OCYIIECTBICHUIO HanOolee MPUeMIEeMOro PeIeHusl.

PerynastuBHeble:

— onpedensamp NEIb ACATEIBHOCTH Ha YPOKE C TIOMOIIBIO YYUTEISI U CAMOCTOSTENHHO;

— YYUTBHCSA COBMECTHO C yUUTEJIEM OOHAPYKUBATh U (hOpMYIUPO8Amsb YueOHyo npoodiemy;,

—  YVUUTBCA NIaHUposams Y4eOHYIO IeATeIbHOCTh Ha YPOKE;

—  8bICKA3bI6AMb CBOI0 BEPCHIO, THITAThCS TMpeuiaraTh crocod e€ MpoBepkH (Ha OCHOBE
MPOAYKTUBHBIX 3aJaHUI B yUeOHUKE);

— paboTas MO TPEMIOKEHHOMY TIUIaHY, UCHOIb306amb HEOOX0AUMBIE CpeacTBa (y4eOHUK,
KOMITBIOTEP M HHCTPYMEHTHI);

— onpedenams yCIEIIHOCTb BBIIOJHEHHS CBOETO 33JJaHUA B AUAJTIOTe C YUUTEIIEM.

CpenctBoM  (GOpMHUpPOBAaHUS  PETYJSITUBHBIX — JACHCTBUU  CIIy’)KaT  TEXHOJIOTHS
npoOJeMHOT0 JMajora Ha JTane M3Y4eHUs HOBOIO Marepuajga M TEXHOJIOTHS OLICHUBAaHUS
00pa30BaTeNbHbIX JOCTHKEHUN (YUEOHBIX YCIIEXOB).

ITo3naBartenbHbIE!
— OpHUEHTHPOBATbCA B CBOEM CHCTEME 3HAHWW: NOHUMAMb, YTO HYKHA JONOIHUTEIbHAS
uHpopManus (3HaHUs) JUTSL pellieHusl yueOHOM 3a/1auM B OJIUH 11I1ar;
— Oenamb NPEIBAPUTENBHBIN 0mOOp UCTOYHUKOB HWHGOpMalUu Uil pelieHust y4eOHOil
3a/1a4i;



n0OBIBaTh HOBBIC 3HAHUS: HAX0OUMb HEOOXOAUMYIO HH(OpPMAIHIO, KaK B YICOHHKE, TaK U B
NPEIOKEHHBIX YUUTEIIEM CII0BapsiX, CIPABOYHUKAX M HHTEPHET-pecypcax;

NOOBIBaTh HOBBIC 3HAHWS: U361eKamb NHPOPMAIUIO, MPEICTABICHHYI0 B pa3HbIX (opmax
(Tekct, Tabnuua, cxema, WITIOCTPALUs U Ip.);

nepepabdaTbIiBaTh MOJTYYCHHYIO nHpoOpMaIu: Habaroamo u
0e1ambCaMOCTOATEIILHBIEEbI800bI.

CpenctBoM (hopMHupoBaHHs MO3HABATENBHBIX ACHCTBUM CITY>KUT y4yeOHBIN MaTepuan u

3aJaHus yueOHMKA, 00eCTIeYNBAIOIIIE MTEPBYIO JINHUIO PA3BUTHUS — YMEHUE OOBACHATH MUD.

KOMMyHHKaTHBHbIe:

JIOHOCUTH CBOIO MO3ZUILMIO 10 APYTUX: 0pOpMIsmb CBOIO MBICIL B YCTHOW M NMHUCHMEHHOM
peun (Ha ypoBHE IPEIOKEHHS UM HEOOJIBIIOrO TEKCTa);

CIIyIIATh U TIOHUMATh peub Opyeux;

BBIPA3UTEIBHO YUmams U nepecKazvléams TEKCT;

eécmynams B 0ecely Ha YPOKe U B KHU3HU;

COBMECTHO 00208apusamucsi O IPaBUiaX OOIIEHHUS U MIOBEJCHUS B IIKOJIE U CIEI0BATh UM;
YUUTBCS 8bINOIHAMb PA3IUYHBIC POJIH B TpyIIe (JUAepa, UCIIOIHUTEINS, KPUTHKA).

CpenctBoM GopMHpOBaHHS KOMMYHHKATHBHBIX JIEHCTBHH CIy)KaT TEXHOJIOTHUS

npo0JIeMHOTO Juanora (moOyXAamuid ¥ MOABOASIIMNA JHUAJOr), TEXHOJOTHS MPOJYKTUBHOTO
YTEHUS U OpraHu3aIus padoThl B MAJIBIX IPYIITIaX.

IIpeamerHbIe:
Tema Y4yamuecs Hayyarcst Yyamuecs 1oJry4yat
BO3MOKHOCThH
BekTopsl — o0003Ha4aTh U U300paxarb BEKTOPHI, — OBJIAZETH BEKTOPHBIM
— u300paxarb BEKTOP, PaBHBIM JaHHOMY, METOAOM [JI pELICHUS
— CTPOUTH BEKTOpP, PaBHBIM CymMMe€ [BYX 3aJlad Ha BBIYUCJICHUC U
BEKTOPOB, HCTIOJIb3YsI IpaBHIIa A0Ka3aTeJIbCTBO,
TpEYroJabHUKA, HapajuiesIorpaMma,
(dbopMyIUpOBaTh 3aKOHBI CIIOKEHUS, — npubpectu OIIBIT
— CTpPOMTbL CYMMY HECKOJIbKMX BCKTOPOB, BBIITOJTHCHMA ITPOCKTOB.

WCIIOJIb3Ysl IIPABUIJIO MHOTOYTOJIbHHUKA,

— CTPOWUTH BEKTOP, PABHBIM Pa3HOCTU ABYX
BEKTOPOB, ABYMS CIIOCOOaMH.

— pemarb r€OMETPUYECKHUE 3a1a4u
UCIIOJIb30BAaHUE  AITOPUTMA BBIPAKCHUS
yepe3  JTaHHBIE  BEKTOPBI, HCIOIb3YS
IpaBUja  CIIOXKCHUSA,  BBIYUTAHUA U
YMHO>KEHHS BEKTOpa Ha YHCIIO.

— pemarb IPOCTEHIINE TE€OMETPUYECKUE
3a/1a4y, ONMUPAACh HA U3YYCHHBIE CBOMCTBA
BEKTOPOB;

— HAaxOJUThb CPEAHIOI0 JUHUIO TPANELUU I10
3a/IaHHBIM OCHOBAHUSIM.

B noBcegHeBHOM KU3HM M NPH HM3YYCHUH

APYIHX NMpPeAMeTOB:

— HCIIOJb30BAaTh BEKTOPBl I pEUICHUs
NPOCTEUIINX 33Ja4 Ha  OINpeleSICHHe
CKOPOCTH OTHOCHUTEJIBHOT'O JIBUKECHHSL.




Meron — OHNepHpoOBaTh Ha 6a3oBOM OBJIAJCTh
KOOpAMHAT YPOBHENOHATHAMM. KOOPAMHATHI BEKTOPA, KOOPJMHATHBIM
KOOpJAMHATBl  CyMMBl ¥ Pa3HOCTH METOJIOM pEeLIeHMs 3a7a4
BEKTOPOB, IPOM3BEICHUS BEKTOpa Ha Ha  BBIYUCIICHHE U
4HCJIO; JI0Ka3aTeNbCTBO;
—  BBIYUCIATH KOOpJAUHAThI BEKTODA, npuodpectu OIIBIT
KOOpAMHATBl CYMMBI H pa3HOCTH MCIIOJIb30BaHUs
BEKTOPOB, KOOpPAMHATHI IPOU3BEACHUS KOMIIBIOTEPHBIX
BEKTOPA Ha YUCJIO; IIPOrpaMM Ul aHajau3a
— BBIUUCIATH YTOJI MEXAY BEKTOPaMHU, YaCTHBIX CITy4acB
— BBIYHUCIITH  CKAJLIPHOE  IIPOU3BEICHHUE B3aMHOT'O
BEKTOPOB,; PacCIoJIOKCHH A
— BBIUMCIIATH PACCTOSHUE MEXKIY TOYKaMu OKpY’KHOCTEH u
10 U3BECTHBIM KOOpAUHATAM, HPAMBIX,
—  BBIYHCIITH KOOPJMHATHI CepeauHbI pUoOpecTH OIBIT
OTpE3Ka; BBITIOJIHEHUS IPOEKTOB
— COCTaBJISITh YPaBHEHUE OKPYKHOCTH, 3Has
KOOpPJMHAThI LIEHTpa U TOUYKH
OKPYKHOCTH,  COCTaBJIAITb  YPaBHECHHE
IPSIMOM IO KOOpJAUHATAM JIBYX €€ TOYEK;
— pewarb MPOCTEHIINE 3aladyd METOAOM
KOOpJAUHAT
CoorHomenus — omepupoBaTh Ha  0a30BOM  YpOBHE BBIUUCIISATh iouiaau
MEXKIY HNOHSTUSIMU: CUHYCA, KOCUHYCa U TaHI'€HCa ¢buryp, CcOCTaBJIEHHBIX
CTOPOHAMH H yTJIOB, u3 JAByX u  Oosee
yriamu — IPUMEHATH OCHOBHOE IIPAMOYTOJIBHHKOB,
TpeyrojabHuka.Cx TPUTOHOMETPUYECKOE  TOXIECTBO  IIPU napajuiesiorpaMMoB,
ajisipHoe pElIeHUH 3a/lad Ha HaXO0XACHHE OJIHOMU TPEYrOJAbHUKOB, Kpyra u
IMPOU3BCACHUC TPUTOHOMETPUYECKOM  (QYHKIMU  yepes CEKTOpa,
BEKTOPOB JPYTYIO, BBIUUCIIATH miomanu
— wu3o0paxaTb Yroil MeXay BEKTOpaMH, MHOT'OYT'OJIbHUKOB,
BBIUUCIIATH CKaJsIPHOE TIPOU3BEJCHUE UCIIOJIb3YSl  OTHOILICHUS
BEKTOPOB, PaBHOBEIIMKOCTH u
— HaxXOJWUTh YIVBI MEXAY BEKTOpaMH, PaBHOCOCTABIICHHOCTH,
UCIIOJIB3YS bopmymy CKaJISIPHOTO MPUMCHSTh
IIPOM3BE/ICHUS B KOOpJMHATAX, anreOpandeckui u
— IPUMEHATH TEOPEMY CHHYCOB, TEOPEMY TPHTOHOMETPHYECKUH
KOCHHYCOB, MaTepurall Ipu peUICHUU
—  IPHMEHSTH dbopmyiy IOLIAIH 3aJa4y Ha BBIYUCIIEHUE
TPEYTOJIbHUKA, Tiomanei
— pemware  mpocreiimmMe  3agayd  Ha MHOTOYTOJIbHUKOB,
HaxO0XJICHUE CTOPOH u YIJI0B nprodpecTn OIBIT
IIPOU3BOJIBHOIO TPEYTrOJIbHUKA IIPUMCHCHHSA
B noBceqHeBHOM KU3HM M NPH HM3YYCHUH anrebpamveckoro n
IPYTUX MPeIMeTOB: TPUTOHOMETPUYECKOTO
— WCIOJB30BAaTh BEKTOPBI Ul PELICHHS anmapararpu - peuICHAN
3a]a4 Ha ABM)KEHUE U IEHCTBHE CUII IFCOMETPHYICCKUX 3a1a4
Jimna —  OIEepUpOBATH Ha 6a30BOM BBIBOJIUTH (HOpMYIy Jist
OKPYKHOCTH H YPOBHENOHATUAMHU IIPaBHJIBHOTO BBIUNCIICHUS yria
IJIOIAb Kpyra MHOTOYT'OJIbHUKA, MIPaBUIJILHOTO n-
— TNpUMEHATh  (GopMyny Ui BBIYHCICHHS YrOJIbHUKA U IPUMEHSATH

yIjla IPaBUIbHOTO N-YTOJIbHUKA.
IPUMEHSITh (OPMYJIbI TJIOUIAIH, CTOPOHBI

€e B MIPOIIecCe PEIICHHS
3ajad4,




IIPABWJIBHOTO MHOTOYTOJIBHHKA, paguyca
BIIMCAHHOW U OIIMCAHHOM OKPYXKHOCTH,
IIPUMEHSTD (bopMybl JUIAHBI
OKPYKHOCTH, IYT'H OKPY>KHOCTH, IIJIOILAAH
Kpyra 1 KpyroBOro CeKTopa.

MCII0JIb30BaTh CBOMCTBA U3MEPEHHUs JUUIMH,

POBOIUTh
JIOKa3aTeIbCTBA TEOPEM
o dopmyne momanu,
CTOPOHBI ~ MPABUIILHOTO
MHOTI'OYyTroJIbHHKa,

pagryca BIMCAHHOW W

YIJIOB P pELIEHHH  337a4  Ha OIIMCAaHHOM OKPYKHOCTH
HaXOXJEHUE JJIMHBI OTpE3Ka, IpajyCHOU U CIENCTBUHM U3 TEOPEM
MEpBI yIJia; U TNPUMEHATh UX IpU

— BBIUHCIIATH IUIOIIAAU  TPEYLOJIbHUKOB, pelIiCHuH 3a/1a4,
IPSIMOYTOJIBHUKOB, Tpaneluii, Kpyrop u |— pemarb  3aga4d  Ha
CEKTOPOB; JI0Ka3aTeJIbCTBO c

— BBIYUCIATH JUIMHY OKPYXHOCTH MU JUIUHY HCIIOJIb30BAHUECM
JIyTY OKPY/KHOCTH; (opmyn JUTUHBI

— BBIYMCIATH JJIMHBI JIMHEUHBIX 3JIEMEHTOB OKPYXHOCTH M JJIMHBI
buUryp M uxX yribl, UCIOJIb3YysI W3y4EHHBIE Ayru OKpPYKHOCTH,
(bopMyIIBL. dopmyn TJIoNIA IeH

¢uryp.

B mnoBcenHeBHON KWU3HHM M NPH H3YYeHUH

APYTHX MpPeIMeTOB:

— pelaTh NPaKTUYECKUE 3a/1a4YH, CBSI3aHHbIE
c HaXO0X/IEHUEM reOMETPUUECKUX
BEJIMYMH.

JBHKEeHUS — omepupoBaTh ~Ha  0a30BOM  YpOBHE |— TPHUMEHSTH CBOIiCTBa
MOHATUSIMA OTOOpa)XEHHsI TMJIOCKOCTH Ha JBUKECHUSI TIPU PELICHUU
ce0s1 U ABUIKEHUS, 3a;ad,

— omepupoBaTb Ha  0a30BOM  YpOBHE |— TPUMEHSTh MOHSATHS:
MOHATUSAMHM  OCEBOM U  LEHTPAJIbHOU oceBass U LIEHTpajbHAas
CUMMETpUH, apajuIeIbHOTO CUMMETpHUS,
IIEPEHOCa,I0BOPOTAa, NapaJuIeJIbHBI  IIEpEHOC

— pacro3HaBaTh BUJbI JBUKEHHH, U TOBOPOT B pEIICHUU

— BBIIOJIHATH IIOCTPOEHUE JBUKEHUH C 3aiaq
MOMOIIbIO HUPKYJAs W JIMHEHKw,

OCYILECTBIIATH MpeoOpazoBaHue Guryp,

—  pacno3HaBaTh o YepTeKaM,
OCYIIECTBIISITh MpeoOpa3oBaHus QUIyp ¢
IIOMOILBIO  OCEBOM U LEHTpaJIbHOU
CUMMETpUH, MapajljIeIbHOTO IepeHoca U
IOBOPOTA.

HauaibHbie — pacro3HaBaTh Ha uYepTexax, PHUCYHKaX, |— BBIYUCIATH 00BEMBI

CcBeeHHs "3 MOJIEISIX U B OKPYKAIOLEM MUPE IIJIOCKHE IIPOCTPAHCTBEHHBIX

cTepeoMeTpun U IPOCTPAHCTBEHHBIE TI'€OMETPHUYECKHE reoMeTpHUECKUX (uUryp,
burypsr; COCTaBJICHHBIX n3

— pacro3HaBaTh pa3BEPTKU KyOa, IIPSIMOYTOJIBHBIX
IPSIMOYTOJILHOTO napajuiejIenunena, napaJuIC/ICIUIIC 0B,
NpaBUIBHON NHpamMHIbl, UWIMHApPA U |— YIIyOUTh M pa3BUTh
KOHYCa; MIpeICTaBICHUS 0

— ONpeAensaTh MO JIMHEHHBIM pa3Mepam IIPOCTPAHCTBEHHBIX
pa3BEPTKU (QUTypHl JUHEHHbIE pa3Mepbl T€OMETPUUYECKUX
camoii (urypsl 1 Ha000poT; ¢burypax;

— BBIUMCHATH  00BEM  NPSMOYTOJIBHOTO |— TPHUMEHSTH MOHSTHE
napajuleJenunena. pa3BEPTKU JUIs

BBIITOJIHCHU L




MPAKTUYECKUX PACUETOB.

00 akcuomax
reoMeTpuu

[Tonyunts OGomnee riybokoe
IPEJICTABICHHE O CHCTEMe
dKCHOM IJIAaHUMETPHUN u
aKCHOMaTHYECKOM METO/IC

IloBTOpPEHME

Kypca
IIAHUMETPHH

IPUMEHSTh IpPU PEIICHUU 3aJad OCHOBHBIE COOTHOLICHUSI MEXITY
CTOPOHAMH U YIVIAMHU IIPSIMOYTOJIBHOTO ¥ IIPOM3BOJIBHOIO TPEYTOJIbHUKA;
OPUMEHATH (YOPMYJIbI IUIOIAAN TPEYTOJIbHHKA.

pelaTh TPEYTOJIBHUKH C TOMOIIBI0 TEOPEM CHHYCOB H KOCUHYCOB,
IPUMEHSTh IPU3HAKM PaBEHCTBA TPEYrOJbHUKOB IPU  PELICHUU
reOMETPUUECKUX 3ajad,

OPUMEHATh NPU3HAKU TOJO0MS  TPEYroJNbHUKOB IIPU  pEIIEHUH
reOMETPUYECKUX 3a7ad,

OIIPEENATh BU/bl YETHIPEXYTOJBHUKOB U UX CBOICTBA,

UCTIONB30BaTh (QOpPMYINBI IUIOMAAeH GUryp Uil HaXOXKACHUS  UX
IIoLIaIu,

BBITOJIHATh YEPTEXK 110 YCIOBUIO 3a/1a4M, PEIIaTh IPOCTEHIINE 3a4a4u 110
TeMe «YeThIpexyroabHUKN»

HCIIOJIb30BaTh CBOMCTBO CTOPOH YETHIPEXYTOJIbHUKA, OUCAHHOI'O OKOJIO
OKPYKHOCTH; CBOMCTBO YIVIOB BIIMCAHHOI'O YETBIPEXYTOJIbHUKA IIPU
pelLleHnN 3a1a4,

UCTIOJIB30BaTh (POPMYIIBI [UTMHBI OKPY’KHOCTH M TyTH, TUIOIIAIN Kpyra u
CEKTOpa IIPU PELICHNN 3a1ad4,

peliaTh TeOMETPUYECKUE 3a1a4, OUPAsICh HA CBOWCTBA KAacaTENbHbBIX K
OKPYXHOCTH, IPUMEHSIS JOTIOJIHUTENbHBIE IOCTPOCHHUSI, aJIreOpandecKuii
Y TPUTOHOMETPUYECKUH ammapar,

IIPOBOAMTDH ONEpALMU HAJl BEKTOPAMH, BBIYUCIATh JJIMHY U KOOPAUHATHI
BEKTOPA, yTroJl MEX/1y BEKTOPaMH,

pacrno3HaBaTb ypaBHEHHUS OKPYXHOCTEH W MpPsAMOHM, YMETb HX
UCII0JIb30BATh,

UCIIOJIb30BaTh TNPUOOPETEHHbIE 3HAHHWA M YMEHHUS B MPAKTUUYECKOU
JESTEIbHOCTH JJI1  pelIeHHs MPaKTUYeCKUX 3a7ad, CBA3AHHBIX C
HaXO0XJIECHUEM T€OMETPUYECKUX BEJINYHMH

TemaTu4eckoe NUIaHNPOBAHHUE 110 TEOMETPHH 9 KJI.

Ne i/t

Tema Koa-Bo KomanyectBo
4acoB KOHTPOJIBHBIX
pabot

IToBTOpEeHNe Kypca reoMeTpuH 8 Kiacca 2

BekTopsl

9 1

Mertoza koopauHaT 10 1

AWINPF

COOTHOIIEHHS MEXTy CTOPOHAMH U YIIIAMHU 14 1
TpeyroiabHuKa. CKaJsipHOE IPOU3BEIEHUE BEKTOPOB

JlnHa OKpY»KHOCTH M ITOIIAJIb Kpyra 11 1

JIBukeHus

7 1

HavanbHble CBeIEHNS N3 CTEPEOMETPUN 4

||| Ol

006 akcroMax reoMeTpuu 1

9 HTorosoe noBTOpeHNE 10 2

Hroro

68 7




Conep:xanue yueoHoro npeamera «I'eomerpus 9»
BekTopbl u MmeToa koopauHar (19 4.)

ITonssTue BekTopa. PaBeHcTBO BekTOpoB. CIlI0O)KEHHE U BBIYMTAHHE BEKTOPOB.
VYMHOKeHuEe BEeKTOpa Ha uucio. PasnokeHwe BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunars! Bekropa. [Ipocreiiime 3agaun B KOOpAMHATaX. Y PaBHEHUS OKPYKHOCTH U NPSIMOM.
ITpuMeHeHne BEKTOPOB U KOOPAMHAT IIPH PEILICHUU 3aay.

OcHOBHasl 1eJIb — HAy4YuTh YYalIMXCs BBIIOJHATH JIEHCTBUS HAJ BEKTOpPaMM Kak
HalpaBJIEHHbIMU OTPE3KaMM, YTO Ba)KHO JUIsI NPUMEHEHUS BEKTOPOB B (DU3MKE; IMO3HAKOMUTH C
UCIIOJIb30BAHUEM BEKTOPOB M METOJa KOOPAMHAT IIPU PELICHUM T'€OMETPUYECKUX 3anad. Bekrop
OIpECIIAETCS KaK HaIIPABJICHHBIM OTPE30K M JIEHCTBUSA HAJ BEKTOPAMM BBOAATCA TaK, KaK 3TO
HOPUHATO B GU3UKE, T. €. KaK JCHCTBUS C HAIIPABJICHHBIMU OTPE3KaMH.

OCHOBHOE BHUMaHME JJOJKHO OBITh yJ€JIEHO BBIPAOOTKE YMEHUI BBIIOIHATH ONepalun
HaJ BEKTOpaMH (CKJIaJbpIBaTh BEKTOPHI 10 MpaBUIaM TPEYroJbHUKA U MapajuleIorpaMMa, CTPOUTh
BEKTODP, PaBHBbIM pPa3HOCTH ABYX JAHHBIX BEKTOPOB, a TaKXE BEKTODP, PaBHBIM NPOU3BEICHUIO
JTAHHOTO BEKTOpa Ha JAHHOE YHUCIIO).

Ha mnpumepax mnokas3slBaeTcsi, Kak BEKTOPbl MOTYT IPHUMEHATBCS K PELLICHUIO
reoMeTpuueckux 3anad. Jlemoncrpupyercs 3hGekTuBHOCTD pUMeHeHHs (HOpMYIT sl KOOpIUHAT
CEpeIUHBl OTPE3KA, PACCTOSHMSI MEXAY IABYMs TOYKaMH, YPAaBHEHUN OKPYXHOCTU M IpPSIMOU B
KOHKPETHBIX TEOMETPUYECKUX 3a/layax, TEeM CaMbIM JaeTcsi TpPEACTaBICHHE 00 W3yYCHUU
reOMETPUUECKUX (PUTYp € IOMOIIBIO METO/I0B alreOphl.

CoOoTHOLIEHUsS] MEXKIYy CTOPOHAMHM W YyrjIaMH TpeyrojbHuka. CKajlsipHoe Tpou3BeleHue
BekTOpoB(14 u.)

CuHyc, KOCMHYC M TaHreHc yrja. TeopeMbl CHHYCOB U KOCHHYCOB. PemieHue
TPeYrojabHUKOB. CKalipHOE IPOU3BEACHUE BEKTOPOB M €ro NPUMEHEHHE B TIE€OMETPHUYECKHX
3a/1ayax.

OcHoBHasl 11eJIb — pa3BUThb YMEHHUE YYaIIUXCS MPUMEHSTb TPUTOHOMETPUUECKHIM
anmnapar IpH pelieHuU TeOMETPUYECKUX 3a]1ad.

Cunyc u xocunyc nmoboro yrima ot 0° go 180° BBomATCS C MOMOIIBIO EAMHHYHOM
MIOJIyOKPY’KHOCTH, JIOKa3bIBAlOTCS TEOPEMBI CHHYCOB M KOCHHYCOB M BBIBOAMTCA €ILE OJHA
dopmyna miomaa TpeyrojibHUKa (IIOJOBUHA MPOU3BEACHUS JBYX CTOPOH Ha CHHYC yIJla MEXIY
HUMH). DTOT anmnapaT NPUMEHSETCs K peIIeHUIO TPEYTOJIbHUKOB.

CkansipHOE TpOU3BEACHUE BEKTOPOB BBOJAUTCS Kak B (u3uke (MpoU3BENCHHUE JUIUH
BEKTOPOB HAa KOCHHYC yrja MeXJy HUMH). PaccMaTpuBaioTcsi CBONCTBA CKAJISIPHOTO MPOU3BEICHUS
Y €ro MPUMEHEHUE NP PEIIeHUH FeOMETPUUECKUX 3ajay.

OcHOBHOE BHHUMaHUE€ CIEIyeT YAEIUTh BbIPAOOTKE MPOYHBIX HABBIKOB B
IIPUMEHEHNN TPUTOHOMETPUYECKOTO alIapaTa Ipy pelIeHMH FeOMETPUUECKUX 3a1ad.

JITMHA OKPYKHOCTH U Miomaapb kpyra (11 4.)

[IpaBunbHblE MHOTOYTOJABHUKH. OKpPYKHOCTH, ONHUCAaHHAs OKOJO MPABUIBLHOTO
MHOTOYTOJIbHMKA M BIHCAaHHas B Hero. llocTtpoeHue mMpaBUIBHBIX MHOTOYTOJIBHUKOB. J[nmHa
okpyxHocTH. [Imomans kpyra.

OcHoBHas Oejib — paCHIMpUTh 3HAHUC YyHallIUXCA O MHOT'OYTOJIbHUKAX; PacCMOTPETH
MOHATHA OJIUHBI OKPYXKXHOCTHU U IIOMIAAW Kpyra nu (1)OpMy.]'II)I IJIs1 UX BBIYHUCJICHUS B navane teMnl
JaeTcsl  ONpejeNieHWEe MPaBWIBHOIO MHOTOYIOJIbHUKA M PaccMaTpUBAlOTCA TEOpPeMBbl 00
OKPYKHOCTSIX, OINHCAaHHOM OKOJIO MPaBWIBHOIO MHOTOYrOJIbHMKAa M BIHCAaHHOW B Hero. C
MOMOILIbI0  OMHUCAaHHOM OKPYXHOCTH PEIIaloTCs 3aJadyd O TMOCTPOCHUHM  IPABUIBHOIO
[IECTUYTOJIbHUKA U MPaBIWIIBHOTO 12-yronpHuKa, €Cliu 1aH MPAaBWIbHBIN MM-yTOJIbHUK.



@opMyIbl, BBIPAKAOIIKE CTOPOHY IPABWIBHOIO MHOIOYTOJIBHUKA M PaanycC
BIIMCAHHOM B HET0 OKPYKHOCTH Y€pe3 paauyC OIUCAHHOM OKPYKHOCTH, MCIIOIB3YIOTCS IpPHU
BbIBOZIC (DOPMYJN IJIMHBI OKPYKHOCTH M IUIOLIaAM Kpyra. BbIBojJ omupaercss Ha WHTYUTHBHOE
IIPEACTABJIICHUE O IIpelese: NPH HEOTPAaHWYEHHOM YBEIWYEHUU 4YHCJIA CTOPOH IIPABHIIBHOTO
MHOIOYI'OJIbHUKA, BIIMCAHHOTO B OKPY)KHOCTb, €r0 IIEpUMETP CTPEMUTCS K JUIMHE 3TOH
OKPY’KHOCTH, a IJIOAab — K ILIOIAAN Kpyra, OTPAHHYEHHOTO OKPYKHOCTBIO.

NBuxenus (7 4.)

OtoOpakenue miuockoctd Ha cebsa. [lonarue nBwxkenus. OceBas M ULEHTpajbHAs
cummetpuu. [lapannensueiii nepenoc. [loBopoT. Hanoxxenust v 1BH>KeHUS.

OcHOBHas 11e1b — MMO3HAKOMUTH YYAIlIUXCS C MMOHSATHUEM JIBUKEHUS U €r0 CBOMCTBAMHU,
C OCHOBHBIMU BHIAMH JIBHXKEHHH, C B3aUMOOTHOILLICHUSIMH HAJIOKEHUHN U IBH>KCHUIA.

JIBM>KeHHE TIJIOCKOCTH  BBOAMTCS Kak OTOOpaKeHHWE IUIOCKOCTH Ha  ce0s,
COXpaHSAIOIIee pPACCTOSTHUE MEeXAy ToukaMu. [Ipu paccMOTpeHUM BUIOB ABUKEHUNW OCHOBHOE
BHUMaHUE yJeNsieTcs MOCTPOCHUI0 00pa30oB TOUYEK, MPSIMBIX, OTPE3KOB, TPEYTrOJLHUKOB IIPH OCEBOI
U LEHTPAILHOM CHUMMETpHUSX, Mapajie]IbHOM IMepeHoce, moBopoTe. Ha sddekTHbix mpumepax
MOKA3bIBACTCS MPUMEHEHHE JIBIKEHUI MPU PELICHUN reOMEeTpHUIecKuX 3aaad. [lonsTre HamoxeHus
OTHOCHUTCS B IaHHOM Kypce K YHCIIy OCHOBHBIX MOHATHH. JlOKa3bIBaeTCsl, YTO MOHSATHUS HAJTOXKEHUS
U JIBUOKCHHSI SBJISIIOTCS DKBHBAJICHTHBIMU: JII000€ HAJIOKEHHUE SBIISICTCS JIBWKCHHEM ILIOCKOCTH U
oOpatHo. M3ydeHune noka3aTesbCTBa HE SBISAETCS 00sA3aTENbHBIM, OJHAKO CIEAYET PaccCMOTPETh
CBSI3b MTOHSATUN HAJOXKEHUS U JBUXKEHUSA.

HauvanbHble cBeieHusi U3 cTepeoMeTpun (4 4.)

IIpenmer crepeomerpusi. MuororpanHuk. Ilpusma. Ilapammenenunen. Iunusmp.
Konyc. Cdepa u map.

OcHOBHast 1elb — TIO3HAKOMUTHh yYalIMXCsl C MHOTOTpaHHUKAMH;TEJIaMH U
TIOBEPXHOCTSIMU BpAIIICHHS.
06 akcuomax reomerpuu (1 4.)

006 akcroMax mIaHuMeTpuu. HekoTopsle CBeIeHUS O pa3BUTUU T€OMETPUU

OcHoOBHas 1enb — Jarh Oosee TriayOOKOe TMpeACTaBICHHE O CHUCTEME aKCUOM
TUTAHUMETPHUH U aKCHOMaTHYECKOM METO/Ie

IMoBTopenue (10 4.)

[TapannensHbie npsimble. TpeyronbHukd. YeTbipexyronbHUKU. OKpY>KHOCTb.
OcHoBHasl 11elb — MCMOJIb30BaTh MaTeMaTHUYECKUE 3HAHUS JUIS PEIICHUs Pa3IuYHbIX
MaTeMaTHYECKUX 3ajiau.

IlepeyeHb KOHTPOJIBLHBIX PadoT

KonTponbnas padota Ne 1 mo reme «BekTopsi».

Kontponbnas padota Ne 2 mo Teme «MeTo1 KOOpAUHATY.

Kontponbnas padora Ne 3 mo teme «CoOTHOIIIEHNE MEXAY CTOPOHAMHU U YTIIAMU TPEYTOJIbHUKA.
KonTponbnas pabota Ne 4 o teme «/[nrHa OKPY>KHOCTH U TUIOIIATL KPYTra.

KonTponbnas padota Ne 5 o reme «/[BrkeHUs».






Kaneﬂuapﬂo-TeMaaneCKoe NJJaHHPOBaHUE

Ne Jdara Hara Tema ypoka Koi-Bo | D1eMeHTBI coepKaHusi
YPOK | mo no 4acos
a wiady | gaxry
oBTOpenue (2 4.)
1 [ToBTOpeHme. 1 Knaccupukamust  TpEeyroapbHHKOB IO  yIJiaM,
Tpeyronsaukn CTOpOHaM. OIJEMEHTH TpeyroiabHuKa. IIpnu3Haku
pPaBEHCTBA  TPEYrOJIbHUKOB. [IpssmMoyronbHbIi
TpeyromsHUK. Teopema [Tudaropa
2 [ToBTOpeHue. 1 [MapannemorpaMM, €ro cBoicTBa U MPHU3HAKK. Bubl
YeTpIpexyronbHUKH MapajuleiorpaMMOB M MX CBOICTBA W TPH3HAKU.
Tpaneuus, BUIbI Tpanenui
BekTopsi (9 u.)
3 [onsarue BEKTOpa. 1 Bexkrop.
PaBeHncTBO BEKTOPOB Jnuna BEKTOpA. PaBenctso BEKTOPOB.
KonnuHeapHble BEKTOPHI
4 OTkIIagsIBaHmEe 1 OTKITagpIBaHUE BEKTOPA OT NAHHOM TOYKA
BEKTOpa OT JAaHHOHU
TOUYKHU
5 CymMa JIByX BEKTOPOB 1 CrnoxeHre BEKTOpPOB. 3aKOHBI ciiokeHus. [IpaBuio
3aKoHbI CIIOKEHUS TpeyroibHuka. [IpaBuiio napannenorpamma
BEKTOPOB.
6 CymMma HECKOJIBKUX 1 Pasnocte aByx BekTOpoB. IIpOTHMBONOIOMXKHBIN
BEKTOPOB. Brrunranue BEKTOD
BEKTOPOB
7 Pemenne 3am1a4 1 3ajaun Ha IPUMEHEHNE BEKTOPOB
«Cnoxenue u
BBIYNTaHNE BEKTOPOB)
8 [Ipoussenenue 1 YMHOXEeHHe BekTopa Ha uucno. CBoiicTBa
BEKTOpPa Ha YHUCJIO. YMHOCHHSI BEKTOPA HA YHCIIO
9 [TpumeneHne BEKTOpOB 1 3ajaun Ha IPUMEHEHNE BEKTOPOB
K PEIICHHIO 33/1a4
10 Cpennsist JIMHUS 1 [lonsatue cpeaneil nuHUM Tpameuuud. Teopema o
Tpanennu CpeHeH JIMHUN TPANeHU
11 Kontponpaass pabota 1 KoHTpoJp 1 olleHKa 3HAHUH W yMEHUH
Nel 1o TeME:
«BekTopb»
Meton koopaunat (10
1)
12 Koopnunatel BekToOpa. 1 Koopnunate! BekTOpa, JuMHa BekTopa. Teopema o
PasznoxeHne BekTOpa pa3loXeHHH BEKTOpa IO JBYM HEKOJIMHEAPHBIM
1o JIBYM BEKTOpam
HEKOJTMHEapHbIM
BEKTOpaM
13 CBs3b MEXITY 1 JleiicTBUS HaJl BEKTOpaMHU
KOOPJIMHATAMHU
BEKTOpPA u
KOOpAMHATaMU ero
HadJaja U KOHIA
14 IIpocreiimue 3anaun B 1 Koopaunatel BekTOpa, KOOPAMHATBI CEPEIHUHBI
KOOpAWHATAX. OTpe3Ka, JUTHHA BEKTOpa, PACCTOSHUE MEXAY IBYyMS
TOYKaMHU
15 Pemenne 3amau 1o 1 3amaum mo Teme «MeTo ] KOOpAUHATY
TeME: «Meron
KOOpAWHAT
16 VYpaBHeHue 1 YpaBHEHHUE OKPYKHOCTH
OKPY>KHOCTH.
17 VYpaBHEeHME NpsIMOH 1 YpaBHeHUENPSAMOI
18 Hcnonb3oBanue 1 YpaBHEHUS OKPYKHOCTH U NIPSIMOH
YpaBHEHHM

OKpY>XHOCTH U TIPSAMOU
IIpU PELICHNUH 3a1a4




Ne Jara Jara Tema ypoka Kon-Bo | DieMeHTHI coepkaHus
YpOK | mo no 4acoB
a miany | ¢gakry
IMoBTOpenue (2 4.)
19-20 Pemenne  3amau ¢ 2 3agaun 1o reme «MeToJ1 KOOpAUHATY
UCIIOJIb30BaHHEM
METOo/1a KOOPIAUHAT
21 Kontponpaass pabota 1 KonTpop u onieHKa 3HaHWH 1 yMEHUI
Ne2 mo teme: «Meton
KOOPJIHHAT»
CooTHOLIEHUSI MEKIY
CTOPOHAMH H YIJIAMHU
TpeyroJbHHUKA.
CkansipHoe
npou3BeieHne
BeKTOPOB (14 1)
22 Cunyec, KOCHHYC, 1 Cunyc, KOCHHYC, TaHIeHC. OcHoBHOE
TaHTeHC. TPUTOHOMETPUUECKOE TOXJIECTBO. Dopmysl
npuBeneHus. CUHycC, KOCHHYC, TaHI'€HC yrioB oT 07
Jo 1807
23 OcHoOBHOE 1 Cunyc, KOCHHYC, TaHTCHC. OcHoBHOE
TPUTOHOMETPUYECKOE TPUTOHOMETPHUUIECKOE TOXJIECTBO. Dopmysl
TOIECTBO. npuBeneHns. CHHyc, KOCHHYC, TaHT€HC YIioB oT 07
no 1807
24 Dopmysl 1 DopMyIIbI IS BBIYUCICHNS KOOPIAUHAT TOUKH
MIPUBEICHNUS.
DopMmybl JUTSt
BBIYUCJICHUS
KOOpAUHAT TOYKHN
25 Teopema o 1UIOIIATN 1 DopMyIibl, BBIpXKAIONINE IJIOMAAb TPEYroJbHUKA
TpeyroJjbHUKA. 4yepes JiBe CTOPOHBI M YroJl MKy HUMHU
ITouckoso-
HCCIIEI0BATEIIbCKUH
Talml [0  MPOEKTY
«TpeyronbHUKH... OHH
noscrogy! !
26 Teopema cuHycoB 1 Teopema cunycos. [Ipumepsl IPUMEHEHNS TEOPEMBI
CHHYCOB JIJIsl BRIYMCIICHUS] SJIEMEHTOB TPEYTOJIbHHKA
27 Teopema KocuHYCOB 1 3aaun Ha WCIOJB30BaHWE TEOPEM CHHYCOB H
KOCHHYCOB
28 Pemenne 1 3ajaun Ha WCIOJB30BaHWE TEOPEM CHHYCOB H
TPEyroJIBEHIKOB KOCHHYCOB
29 W3mepurensHble 1 Mertonsl  pemieHHMst  3a1ad, — CBA3aHHBIE  C
paboTsl. HU3MEPUTENIBHBIMU paboTaMu
TpancissuoHHO-
0(OPMHUTENBCKUAN ITAIl
o MPOEKTY
«TpeyronpHUKH... OHU
noBcroay!!!»
30 Pewenne 3amad 1o 1 3ajayn Ha WCIOJb30BAaHHE TEOPEM CHHYCOB W
teme: «COOTHOLIEHUS KOCHHYCOB
MEXAY CTOPOHAMH H
yrJlaMH
TPEyroJbHUKA»
31 Pemenne 3amau 1o 1 3a7aun Ha WCIIOJB30BaHHE TEOPEM CHHYCOB H
teme: «COOTHOLIEHUS KOCHHYCOB
MEXAY CTOPOHAMH H
yriamu
TPEYTOJIbHUKA
32 Yron MEXITY 1 [TonsTrie yrma MeXIy BEKTOpaMH, CKaSPHOE
BekTopamu. CKanspHoe MPOM3BE/ICHHE BEKTOPOB U €r0 CBOMCTB, CKaJSIPHBIH
MIPOU3BEICHUE KBaJIpaT BeKTOpa

BEKTOPOB.




Jara
no
IJIaHY

Hara
no

dakrty

Tema ypoka

KoJi-Bo
JacoB

DJIeMEHTHhI COePKAHMSA

IMoBTOpenue (2 4.)

CkainsipHoe
MIpOU3BeICHNE
BEKTOPOB u ero
CBOMCTBA

Ilonstue CKaJIIpHOI'O0 TMPOM3BCACHUA BEKTOPOB B
KoOpJAuHaTax u €ro CBOMCTBa

34

[Ipumenenue
CKaJSIPHOTO
TIPOU3BEACHUS
BEKTOPOB K PEIICHHUIO
3amad.  OpraHu3aus
MIPOEKTHOM
JIESITEIbHOCTH.
3aKIIOUUTENbHBIN dTal

3agaun Ha TPUMEHEHHWE TEOPEM CHHYCOB W
KOCHHYCOB H CKaJIIPHOTO NPOM3BEICHHUS BEKTOPOB

35

Kontponpnass pabota
Ne3 o TEME:
«COOTHOIICHHE MEXKITY
CTOpOHaMI/I nu yFHaMI/I
TPEYroJbHUKA

KoHTposs 1 oLieHKa 3HaHUN U yMEHUil

JJMHa OKpY:KHOCTH U
womanas kpyra (11
1)

36

[IpaBunbHbIH
MHOTOYTOJIbHUK.
ITouckoso-
HCCIIEI0BATEIIbCKUH
3Tall 10  IPOEKTY
«I"eomerpuueckue
HApPKEThI»

[TonsiTne MpaBUIBHOTO MHOTOYToJbHMKA. PopMyia
JUTSL BBIYMCIICHNUS YTIIa TIPAaBUIIBHOTO N-YTOJIBHUKA

37

OKpYXHOCTb,
oInucaHHas
NPaBHIEHOTO
MHOTOYTOJIbHUKA

OKOJIO

TeopeMbl 00 OKpPYXHOCTH, OIHCaHHOM OKOJIO
MMpaBUJIbHOTO MHOTI'OYTOJIbHUKA HW  OKPYKHOCTH,
BITMICAHHOM B HETO

38

OKpYKHOCTb,
BITMCAaHHAs B
MIpaBUJIbHBIN
MHOTOYTOJIbHHUK.

Teopembl 00 OKpYXXHOCTH, OITMCAaHHOH OKOJIO
MPaBMWJIBHOTO MHOTOYTOJBbHUKA MW  OKPYXXHOCTH,
BITMICAHHOM B HETO

39

OKpYKHOCTb,
oTMCaHHas
IIPaBUIBHOTO
MHOTOYTOJIHUKA u
BIIMCAHHAS B HETO

OKOJIO

TeopeMbl 00 OKpY)XHOCTH, OIIMCAaHHOH OKOJIO
MPaBWIBHOTO MHOTOYIOJbHUKA W OKpPYXXHOCTH,
BIIMCAHHOMN B HETO

40

DopMmyisl ISt
BBIYUCJICHUS TLJIOIAIN
MIPaBUJILHOTO
MHOTOYTOJIbHUKA, €ro
CTOpPOHBI U paauyca
BIIUCAHHOM
OKPYXXHOCTHU

@opMyJibl, CBS3bIBAIOUIME IUIOIIAAb U CTOPOHY
IIPAaBWIBHOTO  MHOTOYIOJIbHUKA C  PaJuycaMu
BIIMCAHHOM U ONMUCAHHOM OKPYKHOCTEH

41

Ioctpoenue
MPaBHIBHBIX
MHOTOYT'OJIbHHKOB

3anaun Ha
MHOTOYTOJIbHUKOB

NOCTPOCHUEC IMpaBUJIbHBIX

42

JnuHa  OKpYXHOCTH.
TpaHcasiuuoHHO-
0(OPMHUTENBCKUI dTal
o MPOEKTY
«I"eomerpuueckue
MMAPKETHD

®dopmyna UIMHBI
OKPY>KHOCTH

okpyxHoctd. Dopmyna ayru

43

ITmomane
ITmomane
CeKTopa

Kpyra
KpyroBOro

DopMyJIbl IIOLAAN KPyTa U KPYTOBOI'O CEKTOpa




Jara
no
IJIaHY

Hara
no

dakrty

Tema ypoka

KoJi-Bo
JacoB

DJIeMEHTHhI COePKAHMSA

IMoBTOpenue (2 4.)

Pemenue 3a7a4
«JlnnHa OKPYXHOCTH.
[Inomaznp kpyra»

3agauyn  Ha  npuMeHeHHe  (opmyl
OKPY>KHOCTH U JUIUHBI 1yTU OKPYXKHOCTH

JUIAHBI

45

Pemenne
Opraamzanus
MIPOEKTHOMU
JIEATEILHOCTH.
3aKIIIOUHNTENIbHBIN dTal

3a1a4.

Jnuna oxpyxHoctu. [lnomans kpyra

46

Kontponprass pabota
Ned4 mo Teme: «JlnmHa
OKPY>KHOCTH u
IUIOINAAb Kpyray

KoHTpons 1 onieHKa 3HaHUI U yMEHUH

JABu:xenue (7 4)

47

OTtobOpakeHue
IJIOCKOCTH Ha ceObs.
TToHsiTHE NBUKEHUS

[lonstue oTOOpaXKeHUs IJIOCKOCTH Ha ce0s
JIBUKEHHE

48

Cummerpus.
ITonckoBo-
HCCIIEN0BATEILCKHN
dTam MO TmpoekTy «B
MoJie — reoMeTpust!»

OceBast U IIEHTpaIbHAs CUMMETpPUS

49

[TapannenbHblit
neperoc. [ToBopot

JBmwxeHne ¢uryp ¢ TOMOIIBIO MHapauIeIFHOTO
nepeHoca

50

[TapannenbHblit
neperoc. [ToBopot

[ToBopot

51

Pewenne 3amau  mo
Teme: «/IBrxeHus»

3az[ar{1/1 C IPUMCHCHUCM JIBUKCHU

52

Pemienne 3agau  mo
Teme: «/IBrxeHus»

38}:[3‘11/1 C IPUMCHCHUEM JIBUKCHU A

53

KontponsHas pabota
Ne5 1o TeME:
«JIBMKEeHUSD»

KoHTpoJb 1 olleHKa 3HaHUH U yMEHHUH

HauaabHble
CBeleHus u3
crepeomerpuu (4 4)

54

[Ipenmer
CTEPEOMETPHUH.
MHoOrorpaHHUKU

[Tpeamer crepeomeTpust. MHOTOTpaHHHUK

55

[Ipuzma.
[Mapamnenenunesn.
CsoiicTBa
napajuiesienumneaa

[pusma. IMapannenenumnen

56

Tena BpaILEHHUS.
Hununnp. Konyc.

57

Cdepa.map

0o aKcuoMax
reomerpuu (1 4.)

58

06 aKcHoMax
reOMETPUH

Axcuomsl TJIAaHUMETPUUN

MoBTopenue (10 4.)

59

TpeyroabHUKH.
[Mpu3zHaku paBeHCTBa
TPEYTrOJIbHUKOB

3 npu3HaKa paBEeHCTBA TPEYTrOJILHUKOB

60

TTomoOue
TPEYTrOJIbHUKOB

[Tpu3Haku og00HS TPEYTrOIHEHIKOB

61

[TapannenbHble
NpsSIMbIE

IIpu3Haky napauieabHOCTH

62

YeTbIpexXyroJbHUKH

[IpsiMoyronbHUK, KBaapaT, poMO, mapauieaorpamm,




Ne Jara Jara Tema ypoka Kon-Bo | DieMeHTHI coepkaHus
YPOK | Mo no 4acoB
a miany | ¢gakry
IMoBTOpenue (2 4.)
Tpaneuus
63 [Tnomann 1 Dopmyel Iomanen BCEX W3BECTHBIX
YETHIPEXYTOJIbHUKOB
64 Cexymue u 1 TeopeMbl 0 KacaTeNbHBIX U CEKYIINX
KacaTreJbHbIe
65 OKpyXHOCTb. 1 BriricaHHBIH ¥ IEHTPaIbHBIN YIIIBI
BnucanHsIil yroa
66 Briucannsie u 1 CaoiicTBa BITCAHHBIX u OTIMCAaHHBIX
OIMCaHHbIC YETBIPEXYTOJIbHUKOB
YETBIPEXYTOIBHUKHI
67 WroroBasi nuarHocTrka 1 l'eomerpuueckne ¢GUTypbl Ha IUIOCKOCTH H  HUX
68 Urorosas pabora 1 CBOJCTBA







Opranusanus y4e0HOro npouecca
OO0pa3zoBaTenbHbII MPOLECC OCYILIECTBIAETCS B paMKaX KJIACCHO — YPOUHON CHCTEMBI.
OcHoBHOI1 ()OPMOI OPraHU3ALMH Y4EOHOI0 IIPOLECCA SBJISIETCS YPOK:
YPOK YCBOCHHSI HOBBIX 3HaHMI (YPOK — JIEKLIUsA, YPOK — Oecena),
YPOK KOMITJIEKCHOTO MPUMEHEHHUS 3HAHUW U YMEHUM (YPOK 3aKperICHus ),
YPOK aKkTyaJlu3ally 3HAaHUM U yMEHHUH (YpOK OBTOPEHMS),
YPOK KOHTpOJISl 3HAHUW U YMEHUH,
YPOK CHUCTeMaTu3aluu U 0000IeHns 3HaHUM U yMEHUH,
KOMOMHUPOBaHHBIM,
YPOKHU KOPPEKLIMH 3HAHUM, YMEHUI U HABBIKOB.

YVVYVYVYY

OcHogHble munsl ypoKo6 u UX NpuUMepHas CMpPyKmypa

1. CTpyKTYpa YPOKA YCBOECHHUSI HOBBIX 3HAHMIA: 5. CTPYKTYpa YPOKAa KOHTPOJIS 3HAHUN U YMEHU

1) OpraHu3anoHHbIHN 3Tal. 1) OpraHu3anuoHHBIN 3Ta1.

2) [NocTaHoBKa 1M U 33134 ypoka. MoTuBamws yaeOHO 2) INocranoBka 11enH 1 3a1a4 ypoka. MoTuBaius
NESTeTPHOCTH yIaIIuXCsl. y4eOHOI NesITeTPHOCTH yUaITuXCsl.

3) AxTyanusanus 3HAaHHH. 3) BeisiBneHne 3HaHUN, YMCHHUH ¥ HABBIKOB, IIPOBEPKA
4) IlepBu4yHOE YCBOCHHME HOBBIX 3HAHMIA. YPOBHS C(OPMHUPOBAHHOCTH Y YUIALIHXCS 00IIeyIeOHBIX
5) IlepBuuHas mpoBepka MOHUMAHHS ymeHui. (3agaHus o 00beMy WIH CTETICHH TPYAHOCTH
6) [lepBuuHOE 3aKpeIUIeHUE. JIOJIKHBI COOTBETCTBOBATDH MIPOTPAMME U OBITh

7) Uudopmarius o ToMaliHeM 3aaHuH, HHCTPYKTAX MO €ro | MOCHIbHBIMHE [T KaXKIO0TO YUCHHKA).

BBHITIOJTHEHHUIO YPOKH KOHTPOJISE MOT'YT OBITh YPOKaMHU MUCEMEHHOTO

8) Pediexcust (moBeicHUE UTOTOB 3aHATHS) KOHTPOJIS, ypOKaMHU COUETaHUs YCTHOTO U MUCbMEHHOTO

KOHTPOJIsL. B 3aBUCUMOCTH OT BH/1a KOHTPOJISI
(dhopMuUpyeTCs ero OKOHYATENIbHAS CTPYKTypa
4) Pednekcus (moiBeICHNE UTOTOB 3aHATHS)

2. CTPYKTYpa YPOKA KOMILJIEKCHOI'0 IPMMEHeHUs! 6. CTpyKTYpa ypoka KOppeKUUH 3HAHUI, YMEHU U
3HAHUI ¥ YMeHUii (YPOK 3aKpenJieHus ) HABBIKOB.

1) OpraHu3anMOHHBIH dTaTl. 1) OpraHu3aOHHEIH ATarl.

2) [IpoBepka goMairHero 3agaHus, BOCIPOU3BEICHIE U 2) [NocranoBka 11enH 1 3a7a4 ypoka. MoTuBaius
KOPPEKIHS OTIOPHBIX 3HAHUH yYaluxcsl. AKTyaTH3amus y4eOHOI JesITeNPHOCTH YIanTuXCsl.

3HaHUH. 3) Utorn nuarHocTUKH (KOHTPOIIS) 3HAHUH, YMEHUH U
3) [locTanoBKa Lieu U 3aa4 ypoka. MoTuBanus yueOHOM HaBbIKOB. OmpeeNieHue TUITMYHBIX OMIHOOK U PoOeoB
JIeSITETIbHOCTH yHaIuXCsl. B 3HAHMSX U YMEHUSX, yTeH UX YCTPAHCHUS U

4) IlepBu4HOE 3aKpeIUICHUE COBEPILCHCTBOBAHMS 3HAHUH U YMEHHH.

- B 3HAKOMOM CHUTyalMH (THUIIOBEIE) B 3aBucHMOCTH OT pe3ysIbTaTOB JHATHOCTHKH yUUTEIh
- B M3MEHEHHOH CUTyaluH (KOHCTPYKTHBHBIE) IUIAaHUPYET KOJUIEKTHBHBIE, TPYIIIOBBIE U

5) TBopueckoe MpUMEeHEHNE U T00bIBaHNE 3HAHUHN B HOBOH | MHIUBUAYyaJIbHBIE CLIOCOOBI O0yUYeHHUSI.

cuTyanud (IpoOIIeMHBIE 3aIaHs) 4) Madopmanus o JoManrHeM 3aJaHil, HHCTPYKTAX I10
6) Nadopmarus o toManiHeM 3aJaHUH, HHCTPYKTaX IO €r0 | €ro BRITOJHEHHIO

BBITIOJTHEHHUIO 5) Peduexcus (moBeseHNE HTOTOB 3aHATHS)

7) Pednekcus (moBeieHUE UTOTOB 3aHATHS)

3. CTpyKTypa YpOKa aKTyaJu3anuy 3HAHWN W YMeHUH 7. CTpYKTYpa KOMOMHHMPOBAHHOI'O YPOKA.

(YPOK NOBTOPEHU) 1) Opranu3anoHHBIN STarl.

1) OpraHn3anoHHbIH 3Tal. 2) INocranoBka 11enu 1 3a7a4 ypoka. MoTuBaus
2) [IpoBepka qOMaITHETO 3aJaHUsI, BOCTIPOU3BEICHUE U y4eOHOM e TENIbHOCTH YIaITUXCS.

KOPPEKLXs 3HAaHUH, HABBIKOB U YMEHMH ydalIuxcs, 3) AxTyanuzanus 3HaHUH.

HEOOXOIUMBIX JUIS TBOPUECKOTO PEIICHNS TOCTABICHHBIX 4) IlepBryHOE YCBOGHHE HOBBIX 3HAHHH.

3aj7ad4. 5) IlepBuaHas npoBepKa MOHUMAHHS

3) ITocTanoBka 1enw 1 3334 ypoka. MoTuBamus yaeOHoit 6) IlepBuaHOE 3aKpeIcHHE

JeSTEIbHOCTH yUalUXCsl. 7) KoHtposs ycBoeHus1, 00CykIeHNE JOMYIIEHHbBIX
4) AxTyanu3anus 3HaHUH C LENbIO NOJrOTOBKH K OLIMOOK M MX KOPPEKIIHS.

KOHTPOJBHOMY YPOKY; C LIEJIbIO0 OATOTOBKY K U3Y4YEHUIO 8) Undopmanus o 1roMairHeM 3aJlaHuH, HHCTPYKTAX 110
HOBOI TEMBL. €r0 BBIIIOJTHEHUIO

5) IlpumeHeHNe 3HaHUI U YMEHHUH B HOBOH CUTyaluu 9) Pednexcust (moBeieHNE UTOTOB 3aHSATHS)

6) O600IIIeHHEe U CUCTEMAaTH3alNs 3HAHUH

7) KonTponb ycBoeHHS, 00CYKIeHUE TOTMYIIEHHBIX OIIHOOK
U MX KOPPEKITHUSL.

8) Mudopmaryst 0 JoMaIIHeM 3aJaHIH, HHCTPYKTaX IO ero




BBIMOJTHCHHIO
9) Peduiekcus (1o1BeICHUE UTOTOB 3aHSATHSI)

4. CTpPYKTYpa YPOKA CHCTEeMATH3AIHH H 00001I1eHHs

3HAHUI U YMeHMH
1) OpraHn3anoHHbIH dTaTl.

2) [TocTanoBKa 1eNH U 33134 ypoka. MoTuBamus yaeOHoi
JESITeTPHOCTH yIaIIuXCsl.

3) AxTyanu3anus 3HAHHUH.

4) O6o0mmeHre 1 cucTeMaTu3anys 3Hauui .Iloaroroska
yyarmxcst K 0000LIeHHOH NesTeIbHOCTH .
BocmpousBenenue Ha HOBOM ypOBHE
(nepedopMynTUpOBaHHbIE BOIIPOCHI).

5) IlpumeHeHme 3HaHUM U yMEHUI B HOBOII cuTyaIuu
6)KoHTpoab ycBOeHUsI, 00CYXKICHUE MOMYIICHHBIX OIIHOOK
1 UX KOPPEKIIHUS.

7) Pednexcus (moaBeseHHe UTOTOB 3aHATHA). AHAIN3 U
CoOJIepKaHNE UTOTOB PaboThI, HOPMUPOBAHHE BHIBOJIOB 110
N3ydeHHOMY MaTepHay

d)Oprl opcanuzayuu 06pa3oeameﬂbuozo npouecca.

- KOJUIEKTHBHAS (YpOK, JIEKIHs, CEMHHAp, OJMMITHAA, KOH(PEPEHINS, JAO0paTOpHbIC 3aHITH),

- rpynmnoBas (IIPaKTUKYM, TPYIIIIOBOE 3aHATHE, YI€OHOE HCCIIEI0BAHUE, IIPOCKTHPOBAHNE),

- MHIUBHyalIbHAs (KOHCYJIBTALNH, HCCIIEIOBaTENbCKasl paboTa, codecefoBaHNe, HHANBHYaIbHbIC TUIAaHBI Pa0OTHI).
B nanHOM Ki1acce BeAyIIMMHU METOAAMH O0YUEHHsI PEIMETY SBJISIOTCS: O0BSICHUTENFHO - WILTFOCTPATHBHBIH,

YaCTUYHO — [IOUCKOBBIM U PENPONYKTUBHBIN.

TEXHOJZOZMM, ucnoJjib3dyemole 6 06pa308ameﬂbHOM npouecce
OCHOBy npenoaaBaHusa Kypca COCTABJIAIOT CICAYIOIHUEC IIEAATrOTHICCKUC TCXHOJIOTNH!

Texnonozus Oorcuoaemblii pe3yromam

I'pynnosas Pa3Butne yMeHus B3aMMoOIeiCTBOBaTh B KOMaH/Ie, paclpeesaTh POJiu,
KOHCTPYHPOBaTh COOCTBEHHbIEC 3HAHNUS, OPHEHTHPOBATHCS B MHHOPMALMOHHOM
MIPOCTPAHCTBE, MPEICTABIIATH PE3yJIbTaThl COOCTBCHHON NESTCIBHOCTH.

Juggepenyuposannozo ®dopmupoBanue 60siee BEICOKOTO YPOBHS OBIAJACHHS MaTepHAIOM

06y uenus — YPOBHS BO3MOXKHOCTEH, 3a CUET pa3BUTHsI TBOPUYECKOTO MOTEHIHAJIa KAYKIOTO

yJamerocs B COOTBETCTBUU € €0 MHAWBUAYAJIbHBIMU 3alTpOCaMU

300posve coepedcenus

IloBbllIeHNE KauecTBa 3HAHUW U YPOBHS aKTUBHOCTH y4alllUXCA 5 3a CYET
CHSTHS 3MOIMOHAIFHOTO HAIIPSDKEHHSI U 9epeioBaHus POpPM U BHIOB
JeSITeNIbHOCTH Ha ypoke. COXpaHEeHUe 3pEHHsl YUalluXcsl IPY OMOILU
JUHAMUYECKHX Tay3 C UCIOJIF30BaHIeM (U3KYIETMHHYTOK IJIS T1a3.

HUKT

[NoBbimenue >3 pekTHBHOCTH ypoKa 3a cueT HariasgHocTu. CBoe- BpeMEHHBIH
WHIUBHUYaJIbHBIN U (POHTAIBHBII KOHTPOJIL YCBOCHHUS TEMBI, pa3/ena.
[NoBbIeHNe NO3HABATEIFHOTO HHTEPEca 00YJaIOIINXCsl, CO3/IaHUE CUTYalluu
YCIENIHOCTH Ha YPOKE.

OI’ZOprlx cxem u ajieopummoes

PHUCYHKOB.

[NoBrIIeHNE MO3HABATEIHEHOTO HHTEPECca 00YUYArOIINXCSI, CO3JAaHUS CUTYaIlHN
YCIENIHOCTH Ha YPOKE U NEPEBOJI 3HAHUHU B JJOJIFO- BPEMEHHYIO NIaMATh 3a CUET
COCTAaBIICHUS OMOPHBIX CXEM, AITOPUTMOB, TaOIIHUII, KAPTOUEK, YEPTEKEH,

IIpobnemnozco obyuenus

dopMupoBaHre CIOCOOHOCTH CaMOCTOSATENBHO BUACTh, CTABUTH U PEIIaTh
TIPOOJIEMBI, OCYIIECTBIISITh MOUCK U YCBOSHHE HEOOXOIMMbIX 3HAHUH.

IIpoexmmnozo oOyyenus

YMeHue B3auMOICHCTBOBATh B KOMAH/IE, PaCIPEEsITh POJIU, KOHCTPYUPOBATh
COOCTBEHHBIE 3HAHMS, OPHEHTHPOBATHCS B HH(OPMAIIMOHHOM ITPOCTPAHCTBE,
IIPEACTABISITE Pe3yIbTAaThl COOCTBEHHOH A€ TEIHHOCTH.

Tunot ypoxos

U UCnoJjibzyemaosle neoazozuueckue mexHoa02uu

YPOK yC80€eHUsA HOGbIX 3HAHUTL

UKT, texHonorus npobGieMHOro 00y4eHusl, TEXHOJIOT sl
3JI0pOBBE COEpEKEHHS

YPOK KOMNJIEKCHO20 RPUMEHEHUA 3HAHUI U YMEHUIL
(YPOK 3aKpenjieHus)

HKT, oOyueHne B COTpYTHUIECTBE, TEXHOJIOT U
KPUTHYIECKOTO MBIIIICHUS

YPOK aKmyaau3ayuu 3HaHuil u ymenuit (ypoK
noemopenus)

WI'PBI, rpymnmossie popMbr paboTHI

YPDOK cucmemamusauuu U3y4eHH020 mamepuaia

HKT, meros mpoekToB, 00ydeHHE B COTPYIHUIECTBE,
rpymnmoBbie (opMbI pabOTHI




| KOMOUHUPOGAHHBLIL YPOK | B03M0OXHO IPUMEHEHUE BCEX TEXHOJIOTUI

@Dopmuposanue u pazeumue YY/| na ypoxax mamemamuku RpPoOUcxooum c

HOMOWBIO PAZTUYHBIX U006 3A0AHULL
Buabl yHuBepcaabHbIX 1eiiCTBUI Buanl 3aganmii
T1o3gaBarenpHbIe «Haittu otnmams
«Touck IUIIHETOY
CocTtaBieHHs CXeM-0Nop
Pabota ¢ pa3HeIMU BHIaMU TAOJHII, AHATPAMM

PerynstuBHbIe «[IpenHamepeHHbIE OMIMOKM

ITouck I/IH(l)OpMaIII/II/I B IIPCJIOKCHHBIX UCTOYHHUKAX

B3anMokoHTpOJIB
Hucnoyt

KoHTpopHEI 0mpoc Ha ONpeeIeHHYI0 MpodIeMy
KOMMYHI/IKaTI/IBHI)IC CocTaBb 3aJaHUC NapTHEPY

OT3BIB Ha paboTy TOBapHIIa

I'pymmoBas pabora

«OOBSACHY ...»

.HI/ILIHOCTHBIG VYyacTue B IMPOCKTaAX

[lonBeeHne UTOTOB ypoKa

TBopueckue 3a7aHusi, UMEIOLUE NPAKTUYECKOE
MIPUMEHEHNE

CaMooIIeHKa COOBITHI

«Onucanue 3TanoB ypoka u YY/I, koropble pOpMHPYIOTCH HA TaHHBIX ITANAX»
Dranbl ypoka dopmupyemsbie YV /]
1.OprmomeHnT. IIcuxonoruueckuii HAaCTPOM. JIm4HOCTHBIC
KomMmyHHKaTHBHBIE
[To3naBaTenbHBIE
KommyHHKaTHBHEIE
JInuHoCTHBIE
3.®DuU3KyIbTMUHYTKA. PerymnsitusHbie
JInyHoCTHBIE
[To3naBaTeabHBIE
PerynsatusBHbie
KommyHMKaTHBHBEIE
PerynstuBHble
[To3HaBaTenbHBIC
JInunocTHbBIC
KommyHnmKaTrBHBIC
Jlornueckue

6.Utor ypoka. Pednekcus. JlnunocTHbie
KOMMyHI/IKaTI/IBHBI€

2.AKTyanu3anus 3HaHUH.

4.VI3yueHue HOBOTO MaTepuana.

5.3akpemnieHue 1no TemMe ypoka.

Jlureparypa

=

IIporpamme! o reometpun st 7 — 9 xinacca. Astop JI.C. AtaHacsH.
2. Aranacsu JI. C., byryzoB B. @., Kanomues C. b., [Togusx O. I'., IOauna U. U. T'eomerpus 7-9. — M.:
IIpoceemenue, 2015.

3. MensaukoBa H.b. Temarnueckuii KOHTPOJIb O TeOMETpHH. 9 Kitacc.

4. T.M. Mumesnko. A.Jl. biimakos. ['eomerpus. Tematuueckue TecThl. 9 Kiacc.

5. Aranacsn, JI.C. U3zydenue reomeTpun B 7-9 Ki1.: MeToamdeckue pekoMenaanun i yautens / JI.C. AranacsH,
B.®. Byty3os, IO0.A. T'naszkoB u ap. —M.: IIpocemenue, 2013.

6. 3usb. I'., Meiinep B. M. lunaktudyeckue marepuaiisl 1o reomerpuu 3a 9 kimacc. — M.: Ilpocsemenne, 2015.

7. Wuyenckas M. A. CamocTosiTenbHble U KOHTpOJIbHBIE pa0oThl K yueOHuky JI. C. AtanacsiHa 7-9 Kiaccel. —
Bonrorpan: Yuurens, 2013.






