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IHosicHUTEILHAA 3aIHCKA

Pabouas nmporpamma mo reomeTpuu it 9 kimacca pa3paboTaHa Ha OCHOBE CIIEAYIOIINX
HOPMATUBHBIX JOKYMEHTOB U METOJUYECKIX MaTepUajOB:

@enepalibHbIil  TOCYJAapCTBEHHBIN 00pa30BaTENbHBI CTAHIAPT OCHOBHOTO OOIMIETO
o0pa3zoBaHMsl, YTBEP)KIEHHBIM TNpHKa3oM MuUHHCTEpCTBA 00pa3oBaHUs W Hayku Poccuiickoit
®denepannn ot «17» nekadbps 2010 r. Ne 1897;

@®enepanbHblil 3akoH 00 oOpa3zoBanuu B Poccuiickoii @enepanuun Ne 273-O3 ot
29.12.2012;

@enepalibHbIl  NIEpeYEHb  YUYEOHMKOB, YTBEpXKIEH NpUKa3oM MwuHHCTEepCTBa
oOpaszoBanus u Hayku Poccuiickoit ®enepanuu ot 31 maprta 2014 r. Ne 253 «O06 yTBepkaeHuu
denepanbHOro mepeuHs Y4eOHHKOB, PEKOMEHJOBAHHBIX K HCIOJB30BAHUIO TPU pean3aliu
UMEIOUINX aKKpeIUTaIMIo 00pa3oBaTeNbHBIX IPOrpaMM HadajibHOTO OOIIEro, OCHOBHOTO OOILEro,
cpenHero obmiero oopazoBanus» ¢ usmeHeHusmMu ot 08.06.2015 r.;

[Iporpammbl  00mieoOpazoBaTenbHBIX — yupexaeHuit. [eomerpuss 7-9  Kiacchl.
Cocrasurens: bypmucrposa T.A., M.: [Ipocsemienue, 2014 r.

[Iporpamma cootBeTcTByeT YyueOHuKy ['eomerpus 7 — 9. VYwueOuHuk s
obmeoOpazoBarenbHbix  yupexacnmit. / JI.C. Aranacsa, B.®. byrysos, C.b. Kagowmies,
3.I' Io3nsx, U.H. KOmuna. / M.: Ilpocsemenne, 2021.

JanHas paOouasi mporpamMma IOJIHOCTBIO OTpakaeT 0a30BbIii YpOBEHb MOJTrOTOBKH
IIKOJBHUKOB IO pa3jienaM IporpaMmel. B mporecce o0ydyeHus yvamuecs: OBJIaJIeBalOT YMEHUSIMU
00111ey4eOHOro Xapakrepa, pa3HO00pa3HbIMU CIIOCO0aMHU AESITEIbHOCTH, IPUOOPETAIOT OIIBIT:

— IUIAHHPOBAHMSI U OCYILIECTBIICHUS aJITOPUTMUYECKON NEATENBHOCTH, BBIITOJIHEHUS 3aJaHHBIX
Y KOHCTPYMPOBaHHS HOBBIX aJITOPUTMOB;

— pemieHus pa3HOOOpa3HBIX KJIAcCOB 3a/ady U3 Pa3IMYHBIX pa3fesioB Kypca, B TOM YHCIE
3a/1a4, TpeOyIOIMX MOUCKa IMMyTH U CITIOCOOOB PEIIEHUS;

— UCCIIEJIOBATEIbCKOM  ACATENBHOCTH, pa3BUTUSA HJECH, TPOBEACHHUS SKCIEPUMEHTOB,
00001eHHS,

— TIOCTaHOBKHU U ()OPMYJIMPOBAHUS HOBBIX 3a7ay;

— SICHOTO, TOYHOT'O, FPAMOTHOTO M3JI0’KEHUSI CBOMX MBICJIEH B YCTHOW U MUCHMEHHOMN peyH,

— MHCIIOJIb30BaHMS  PA3JIMYHBIX  SI3BIKOB ~ MaTeMaTHKH  (CJIOBECHOTO, CHMBOJIMYECKOTO,
rpau4eckoro),

— cBOOOAHOrO Mepexojia C OJHOrO S3bIKAa HA JPYroil Ui WIUIIOCTpAllMu, MHTEpIpeTaluy,
apryMeHTalllu U JI0Ka3aTelbCTBa,

— TpPOBEICHHS JI0Ka3aTeIbHBIX PACCYKICHHUH, apryMeHTalllH, BBIABM)KCHUS THUIOTE3 U UX
000CHOBAHUS;

— TIIOMCKa, CHCTeMaTu3alluM, aHajdu3a M KiIaccupuKaluuu HHpOpMalUM, HCIONb30BaAHUS
pa3zHOOOpa3HBIX HMHPOPMAIIMOHHBIX HCTOYHUKOB, BKIIOYas Y4eOHYI0O U CIPaBOYHYIO
JUTEpaTypy, COBpeMEHHbIE HH()OPMAIIMOHHBIE TEXHOIOTHH.



enn u 3aga4n o0y4yeHus

B xone oOyuenuss monyns «['eomeTpum» MO JaHHOM MpOrpaMMe C HCIOJIb30BAHUEM

y‘le6HI/IKa 1 METOAHUYCCKOTI'O ocoous JJUIsL YYATEIS, PEIIArOTCA CJIeaAYIoIue 3aa4Yn.:

CUCTEeMAaTUYECKOE U3YyUEHUE CBONCTB T€OMETPUUYECKUX (PUTYp HA MIIOCKOCTH;
(dbopMUpOBaHUE MPOCTPAHCTBEHHBIX MPEICTABICHUN; PA3BUTHE JIOTUYCCKOTO MBIIUICHUS H
MOJTOTOBKA ammapara Ui U3yYeHHUS CMEKHBIX AUCHHILINH (Pu3uKa, 4epuyeHue U Ap.) |
Kypca CTEpEOMETPHUH B CTAPIIMX KJIaccax;

OBJIaJICHUE KOHKPETHBIMU 3HAHUSMHU HEOOXOJUMBIMH JUISi IPUMEHECHUS B MPAKTUYECKOU
JIEATEIIbHOCTH.

Llenu ooyuenusn:

B HanpaeileHuu JTUYHOCMHO20 paseumusn:

pa3BUTHE JIOTMUECKOTO M KPUTUYECKOTO MBIIUICHUS, KYJIbTYphl PEeYH, CIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

(GopMUpOBaHHE y YyYaIIUXCS HHTEJUICKTYyaJlbHOM UYECTHOCTH U  OOBEKTHBHOCTH,
CIIOCOOHOCTH K MPEOOJICHUIO MBICIUTEIbHBIX CTEPEOTUIIOB, BHITEKAIOIIUX U3 OOBIIEHHOTO
OIIBITA;

BOCIIUTAHWE  KAueCTB JIMYHOCTH, OOECIICYMBAIOMINX  CONHAIBHYI0O  MOOWIBHOCTB,
CIIOCOOHOCTh MPUHUMATh CAMOCTOSATEIbHBIC PEILICHUS;

dbopMUpOBaHHE KAaueCTB MBINUICHHS, HEOOXOAMMBIX [UIsl aJanTalid B COBPEMEHHOM
UH(POPMALIMOHHOM OOIIECTBE;

pa3BUTHE UHTEpECca K MaTEMaTHYECKOMY TBOPUECTBY M MaTEMAaTUYECKUX CIIOCOOHOCTEH.

B memanpeomemnom nanpaenenuu:

(dbopMUpOBaHNE NPEACTABICHUN O MaTEeMAaTHKe KaK YacTH OOIIEYeTI0BEeUECKON KYJIbTYpHhI, O
3HaYMMOCTH MaTeMaTUKHU B Pa3BUTHH LIMBUIM3ALMU U COBPEMEHHOI'O OOILECTBA;

pa3BUTHE MPEACTaBIEHUN O MareMaTHKe Kak (opMe ONHMCaHUs M MEeToJie MO3HAHUSA
JNEHCTBUTENBHOCTH, CO3/IaHWE YCJIOBUM Ui NPUOOpETEeHHs IEepBOHAYAIbHOIO OIbITa
MaTEeMaTU4YeCKOro MOJAEIMPOBAHNS;

dopmupoBaHHEe OOLIMX CIOCOOOB MHTEIIEKTYAJIbHOM JEATENbHOCTH, XapaKTepHBIX IS
MaTE€MaTUKd W SBILIOIMIMXCS OCHOBOM IIO3HABATENIBHOM KYJBTYpPBl, 3HAYUMOM JUIA
pa3INYHbIX cep YeT0BEUECKOH 1eATebHOCTH.

B npeomemmnom nanpaenenuu:

OBJIaJICHE MAaTeMaTUYECKUMH 3HAHUSMH U YMEHHUSIMH, HEOOXOIUMBIMU IS MTPOJOJIKEHHUS
o0yuyeHHs B cTapllei MIKOJe WM MHBIX 00Ie00pa3oBaTeIbHBIX YUPEKICHUSIX, U3YUCHHUS
CMEXHBIX TUCIUIUINH, IPUMEHEHUS B IOBCEITHEBHOM JKU3HU;

co3ganue (¢yHIaMeHTa JUIsi MaTeMaTHYeCKOTro pas3BUTHS, (OPMHUPOBAHUS MEXaHHU3MOB
MBILICHHS, XapaKTePHBIX IS MATEMaTHUECKOM IesTeTbHOCTH.

OO0mas xapakTepucTuKa y4e0HOro npeamera

Feomempu;l — OJUH U3 BaXHEUIIHNX KOMIIOHEHTOB MaTE€MaTHYECKOIro O6pa30BaHI/Iﬁ,

HEOOXOUMBIN JUIsl MPpUOOpPETEeHHs] KOHKPETHBIX 3HAHUM O MPOCTPAHCTBE U NMPAKTUYECKU 3HAYMMBIX
yYMEHUH, (OPMHUPOBAHUS S3bIKa ONHCAHUS OOBEKTOB OKPYKAIOIIET0 MHUpA, IS pPa3BUTHUSA
IPOCTPAHCTBEHHOI'0 BOOOPAXKEHHUS M MHTYMIIMU, MAaTEMaTHUECKOW KYJbTYpbI, sl 3CTETHYECKOrO
BOCIIUTaHMUs oOydaroumxcs. V3ydeHue reoMeTpurd BHOCUT BKJAJ B Pa3BUTHE JIOTUYECKOTO
MBILLIEHHS, B (POPMUPOBAHUE TIOHATHS 10Ka3aTeIbCTBA.

TakuM oOpa3oM, B XOAE€ OCBOCHHUS COJIEpPKAaHUSA Kypca ydaliuecs MOJIyqaroT

BO3MOXHOCTbB:



— Da3BUTh MpPEJICTaBICHHE O YHUCJIE€ M POJIM BBHIYMCICHUI B 4YEIOBEYECKOW MPAKTHUKE;
chopMUpOBAaTh  MPAKTUYECKUE  HABBIKM  BBIIOJIHCHUS  YCTHBIX,  [HCHhMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIUYMCICHUN, Pa3BUTh BBIYUCIUTENBHYIO KYJIbTYPY;

— Dpa3BUTh MPOCTPAHCTBEHHBbIC NPEIACTABICHUA U H300pa3UTENbHBIE YMEHHUS, OCBOUTH
OCHOBHBIE (PaKTBl W METOABl IUTAHUMETPHUH, I[MO3HAKOMUTBCS C  MPOCTECHIIMMHU
MPOCTPAHCTBEHHBIMH TEJIAMH U UX CBONCTBaMU;

— DPa3BUTh JIOTUYECKOE MBIIUICHUE U PEUYb — YMEHHUS JIOTUYECKH OOOCHOBBIBATH CYKICHUS,
MPOBOJIUTh HECJIOXKHBIE CHUCTEMATU3alliu, TMPUBOIUTH TMPUMEPHl U KOHTPIPUMEPHI,
MCIIOJIb30BATh PAa3IMUHBIC SA3bIKM MAaTeMaTUKH (CIOBECHBIM, CHMBOJIMYECKUM, rpaduuecKuil)
JUTSL WUUTIOCTPALIU, HHTEPIPETALIMH, apTYMEHTAIIMK U JIOKa3aTeJIbCTBA;

— cdopMUPOBATh MPEACTABICHHUS 00 HM3y4aeMbIX IMOHATUSX M METOJaX KaK BaXKHEUIIUX
CpEICTBAaX MaTeMaTHYECKOT0 MOICTUPOBAHNUS PEATIbHBIX MPOIECCOB U SBJICHHUIA.

B pesynpraTe OCBOEHHSA Kypca T€OMETPUH Yydallluecs MOJy4aroT MpeacTaBieHHe 00
OCHOBHBIX (UTypax Ha IUIOCKOCTH W WX CBOWCTBAaX; MPHOOPETAIOT HABBIKM TI'€OMETPHYCCKHX
MOCTPOCHUMN, HEOOXOJUMBIE I BBIIIOJIHEHUS YacTO BCTpeUaroumxces rpaguueckux padoT, a Takxke
HaBBIKM HM3MEPEHUS M BBIYUCIICHUS JUIMH, YTJIOB, NMPUMEHSAEMbIC I PEIICHHS Pa3HOOOpPa3HBIX
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

MecTo npeamera B yueOHOM ILIaHe

CornacHo QenepanbHOMy 0a3sMCHOMY yuyeOHOMY IUIaHy Mporpamma paccuyuTaHa Ha 68
yacoB (2yaca B HeJeJI0).

KoHnTponbHbIX paboT — 7 4yacoB, KOTOpPbIE PACIpPENENIEHbl 10 pa3fesiaM CIeAYIOIIUM
obpazom: «Bektopb» 1 uac, «Meron koopauHat» 1 yac, «COOTHOIIEHHE MEXIy CTOPOHAMHU U
yriaamu TpeyroiabHukay» 1 dac, «JlmHa oKpyXKHOCTH M Iulomaas kpyra» 1 gac, «JIBuxenus» 1 yac
U 2 Jaca Ha UTOTOBbIE aIMUHUCTPATUBHbIE KOHTPOJIbHBIE pAOOTHI.

[TpomexyTouHass arrecTtauus NpPOBOAUTCA B (GOpME TECTOB, CaMOCTOSATEIbHBIX,
IPOBEPOUYHBIX pabOT M MaTeMaTHYecKUX AUKTaHTOB (Mo 10 - 15 MHHYT) B KOHIE JIOTHYECKH
3aKOHUYEHHBIX OJIOKOB yueOHOro Marepuaia. Y poBeHb 00yUeHHs — 0a30BBIM.

IInanupyemMble pe3yJbTaTbl 0OCBOCHHS Y4eOHOI0 NpeaMeTa

JIuyHOCTHBIE:

— UCHONb30BaHUE NPHUOOPETCHHBIX 3HAHMI M YMEHUN B MPAKTHUECKON NeATEIbHOCTH U
HOBCGHHGBHOI\/'I KU3HU IJId MOACIIMPOBAHUA IMPAKTHYCCKUX chyauHﬁ U HCCIICAOBaHUA
MOCTPOEHHBIX MOJIENIEH C UCTIOIB30BAHUEM anmapaTra reOMETPUH;

— (dopMHpOBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYEHHUIO, TOTOBHOCTH W CIOCOOHOCTH
00yJaronuXxcst K CaMOpPa3BUTHIO M CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIIUU K OOYICHUIO U
MO3HAHUIO, BEIOOPY JaibHEeHIIero oopa3oBanus Ha 6a3e OPUEHTUPOBKH B MHUpE MPOQeccHii
U TpodecCHOHANbHBIX MPEANOYTEHUH, OCO3HAHHOMY IIOCTPOEHUIO WHJWBUIYaIbHOM
00pa3oBaTeNbHON TPACKTOPUH C YIETOM YCTOMUMBBIX MTO3HABATEIBHBIX HHTEPECOB;

— (GOopMHpOBaHHE TEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTHKH;

— ($opMHpPOBaHHE KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIEHUH W COTPYAHHYECTBE CO
CBEPCTHUKAMH, CTapIIMMH W MIIQIIIUMH B 00pa30BaTEIbHOM, OOIIECTBEHHO IOJIE3HOM,
y4e0HO-UCCIIeI0BATENILCKON, TBOPUECKON U IPYTUX BUIAX IESTEILHOCTH,

— yMEHHUE SICHO, TOYHO, TPaMOTHO H3JIaraTh CBOM MBICIM B YCTHOM M NHCbMEHHOHN peuw,
MIOHUMATh CMBICJI TIOCTAaBJIEHHOM 3aJayd, BBICTPAUBATH APryMEHTALMIO, IPUBOJUTH
HpUMEPHL XU KOHTPIIPUMEPHEI,

— KPUTUYHOCTH MBIIUICHHUA, YMCHUC PACIIO3HABATh JIOTHYCCKHU HCKOPPCKTHBIC BHICKA3bIBAHMA,
OTJIMYATh TUIOTE3Y OT PaKTa,



— KpEeaTHBHOCTh MBIIUICHUS, HWHHUIIMATUBY, HAXOJYUBOCTh, AKTHUBHOCTh TpPU PpPEUICHUH
reOMETPUYECKHX 3a/1ay,

— yMEHHE KOHTPOJIMPOBATH MPOLIECC U PE3YJIbTAT YUEOHOU MaTeMaTUUECKOU JIeATEIbHOCTH;

— CIOCOOHOCTh K SMOIMOHAJIBHOMY BOCIPHUSATHIO MaTEMaTHYECKUX OOBEKTOB, 3aj1ad,
pEeUIEeHU, pacCyKICHUM.

MeTanpeameTHble:

B 9 kiacce Ha ypokax TeOMETpHH, KaKk W Ha BCeX NpeAMeTrax, OyJIeT NpOoa0JDKeHa
paboTa Mo pa3BUTHIO OCHOB YUTATENLCKON KommeTeHnu. O0yJaronyecs: OBIaICIOT YTCHUEM Kak
CPEICTBOM OCYIICCTBICHUS CBOMX JallbHEWINMX IUIAHOB: TIPOJOJDKCHUS OOpa3oBaHHs U
camM000pa3oBaHus, OCO3HAHHOTO TUIAHUPOBAHUS CBOETO AaKTYaJlbHOTO W TEPCIEKTHBHOIO KpyTa
YTCHUSI.

[Tpu u3yueHUM reoMeTpuu OO0ydaIOIIUECs YCOBEPIICHCTBYIOT MPUOOPETCHHBIE HABBIKU
paboTsl ¢ nHMopManueit U monoaHAT ux. OHU CMOTYT paboTaTh C TEKCTaMH, MPEoOPa30BBIBATH U
UHTEPIPETHPOBATH COACPKAIILYIOCS B HUX HH()OPMAIIHIO, B TOM YHCIIE:

— CHCTEMAaTH3HWpPOBaTh, COIOCTABIIATh, AHAIM3UPOBATH, 0000MATh W WHTEPIPETHPOBATH
UH(POPMAILIHIO, COACPIKAIIYIOCS B TOTOBBIX HH()OPMAIIMOHHBIX 00BEKTAX;

—  BBIACTATH TJIABHYIO U M30BITOUYHYHO HH(OPMAIMIO, BBINOJIHATH CMBICIOBOE CBEPTHIBAHUE
BBIJICTICHHBIX ()aKTOB, MBICJICH; MPEACTABIIATh HH(OOPMAIIUIO B CKATOM clioBecHOU (popme (B
BUJC IUTAHA WU TE3MCOB) W B HAIISIHO-CUMBOJHUYECKOW (opme (B BuIe TaOIMII,
rpaduuecKux CXeM W Juarpamm, KapT MOHSITHH — KOHIICTITYaJIbHBIX JHArpamMM, OMOPHBIX
KOHCITEKTOB);

— 3aIOJHATH U JIOTOJIHATH TAOJIUIIbI, CXEMBI, THarpaMMbI, TCKCTHI.

B xone wu3yuyeHuss reoMeTpuu OOYYaroOIIHMecs yCOBEPIICHCTBYIOT OIBIT MPOEKTHOM
JeATeTbHOCTH, Kak o0co0oil (opmbl yueOHOM palOThl, CIOCOOCTBYIOMICH BOCHUTAHHUIO
CaMOCTOSITENILHOCTH, ~ WHUIIMATUBHOCTH, OTBETCTBEHHOCTH, TOBBIINIEHHWIO  MOTHBAllUd U
sbpexTBHOCTH y4eOHOW JEATeTbHOCTH; B XOJ€ peaju3allyd HUCXOJHOTO 3ambIiciia Ha
MPAKTUYECKOM ypOBHE OBIAACIOT YMEHHEM BHIOMpaTh aJieKBaTHBIE CTOAIICH 3a7aue CpeacTBa,
MMPpUHHUMATh PCIICHHA, B TOM YHCJIC U B CUTyallUAX HCOMMPEACICHHOCTH. Oun moJry4daT BO3MOKHOCTDb
pa3BUTh CIIOCOOHOCTH K pa3pabOTKe HECKOJIbKUX BAapPUAHTOB PEIICHUH, K MOMCKY HECTaHIapTHBIX
pEIIeHMI, TOUCKY W OCYIIECTBICHHIO Han0O0JIee TPUEMIIEMOTO PEIICHHUS.

PeryasiTuBHbI€:

— onpedensims ETb NESTETFHOCTH HA YPOKE C IIOMOIIBIO YUUTEIS U CAMOCTOSITEIHHO;

—  YVYHUTHCS COBMECTHO C YUUTEJIEM OOHAPYKUBATh U YOPpMYIUpO8ams yueOHy10 npooiemy;

—  YUUTBCS NAaHUpPosams yueOHYIO NeSATeIbHOCTh Ha YPOKE;

—  8blcKa3bl6amb CBOIO BEPCHIO, MBITAThCA Ipeiararb crnocod e€ mpoBepku (Ha OCHOBE
MPOAYKTUBHBIX 33JJaHUN B yUeOHHKE);

— paboTas TO MPEUIOKEHHOMY IUIaHY, UCHOIb306aMb HEOOXOANUMBIE CpeacTBa (y4eOHUK,
KOMIIBIOTEP U UHCTPYMEHTHI);

— ompeoensaims YCUEITHOCTh BHITIOJHEHUS CBOETO 33/1aHUS B TUAJIOTE C YUUTENEM.

CpeactBoM  (GopMHpOBaHUS  PETYNATUBHBIX  JEUCTBUU  CIOy)KaT  TEXHOJOTH
MpOOJIEMHOTO JHAIOTa Ha JTale HM3ydYeHUS HOBOTO MarepHalla M TEXHOJIOTHS OICHUBAHUS
00pa30oBaTeNbHbIX JOCTHKECHU (YUEOHBIX YCTIEXOB).

IHo3HaBaTenbHbIE!
— OpHUEHTHPOBATHCS B CBOEH CHCTeMe 3HAHWIl: nOHUMAmb, YTO HYKHA OTOJTHHUTEIbHAS
nHpopmarus (3HaHMS) IS pelIeHns y9eOHOW 3a/1auu B OJIMH IIIar;
— Oenams MPEBAPUTEIBLHBIN 0mMOOp UCTOYHUKOB HWHGOOpPMAIIMU 1T peUIeHUs y4eOHOU
3aj1auu;



— 100BIBaTh HOBBIC 3HAHUS: HAXOOUMb HEOOXOAUMYIO H(OPMAITHIO, KaK B yUeOHUKE, TaK U B
MPEIUIOKEHHBIX YIUTEIIEM CIIOBAPSX, CIIPABOYHUKAX U HHTEPHET- PECypcax;

— 100BIBaTh HOBBIC 3HAHUS: U36leKamb WHPOPMAIHIO, TPEICTABICHHYIO B Pa3HBIX (hopMax
(Tekcr, Tabnuia, cxema, WILTIOCTPAIUS U Ip.);

— rmepepabaTbiBaTh TMOJYYCHHYIO HHGOPMALMIO: Habaro0amv U Oelams CaMOCTOSATEIbHBIC
8b16000L.

CpenctBoM (hopMHpPOBaHHS TTO3HABATEIBHBIX ACHCTBHIA CIYKUT yU4EOHBIH MaTepual U
3aJaHus yueOHMKa, 00ecrieYrBaroIIKe MEPBYIO JIMHUIO PAa3BUTHUSL — YMEHHE OOBSICHATH MUP.

KomMMyHukaTuBHbBIE:
— JIOHOCHUTH CBOIO MO3HIUIO A0 IPYTHX: 0OpMIsAmMb CBOIO MBICIh B YCTHOW M NMUCHMEHHOH
peuu (Ha ypOBHE MPeI0KESHUS WIN HEOOIBIIOTO TEKCTA);
— CIyuarthb # IOHUMATh peyb Opyeux;
—  BBIPA3HUTENBHO YUMAmMb U NepecKa3vbiéams TEKCT;,
— 6cmynamb B Oecelly Ha ypOKE U B KHU3HU;
— COBMECTHO 00208apu6amucs O IpaBUiIax OOIICHHS U MIOBEICHHUS B IIIKOJIE U CJIEJ0BATh UM;
—  YUUTBCS GbINOIHAMG PANWYHBIC PO B TpyIe (JIUAepa, UCIIOIHUTENS, KPUTHKA).

CpenctBoM  GopMHpOBaHHS KOMMYHHKATHBHBIX JEHCTBHM CIIy>)KaT TEXHOJIOTHUSA
npoOsieMHOTo Juanora (moOyXAaroluid M MOABOASIIMNA JMAJor), TEXHOJOTUs MPOAYKTUBHOIO
YTEHHS ¥ OpraHu3anys paboThl B MaJIbIX TPYIIIaXx.

IIpenMeTHBIE:
Tema Yuyamuecs nayyarcs Yuamuecs moJry4at
BO3MOKHOCTb
Bexmopui — 0003Hauams u U300padcamsv 6eKMopbl, — oenrademv  GEKMOPHLIM
— u30bpadcamsv 8eKmMop, pasuvili OAHHOMY, MeMooomM ONsl peueHus
— cmpoumv 8eKmop, pPAGHblL CyMMe 08YX 3a0ay Ha 6blYUCIEHUE U
B8EKMOpO8, UCNONIbL3YA npasuna 00KazamenbCcmeo,
mpey2o/ibHUKA, napanienozpamma,
Gopmynupoeams 3aKOHbL CLOJNCEHUS, — npubpecmu onvim
— CmMpoums CyMMYy HECKOJNbKUX GEKMOpO8, 6bINOJ/IHEHUA NPOEKMOE.

UCNONBL3YSL NPABUIO MHO20Y20IbHUKA,

— cmpoumv 8eKmop, PasHblil PAZHOCMU O8)YX
8EKMOPO8, 08YMs CHOCODAMU.

— pewamn eeomempuieckue 3a0auu
UCNONB308AHUE  ANICOPUMMA  BbIPANCEHUS.
yepe3  OaHHble  BEKMOPbL,  UCHONL3YS
NPasuia  CLOJNCEeHUs,  BbIYUMAHUS U
VMHOJICEHUSL 6EKMOPA HA YUCTLO.

— pewamv npocmeuuiue 2eomempuiecKue
3a0auy,  OnNUpasch  HA  U3VUEHHble
CBOLICMBA 8eKMOPO8;

— HAxo0umv CpeoHIo JTUHUI0 mpaneyuu no
3A0AHHbIM OCHOBAHUSM.

B noeceonegnoni sncusnu u npu uzyuenuu

opyzux npeomemos:

—  UCNONb306AMb  B6eKMOPbL Ol peuleHus
npocmenwux 3a0ay  Ha  onpeoelenue
CKOPOCMU OMHOCUMENbHO2O OBUNCEHUSL.




Memoo — omnepuposamb  Ha  0A3080M  YpOGHe o8naoemu
Koopounam HNOHAMUAMU KOOpOuHamul — 6eKmopa, KOOPOUHAMHBIM
KOOpOUHAmMbl ~ CyMMbl U PASHOCMU Memooom peuienus
8EKMOpPO8, NpOU38e0eHUs. BeKMopa Ha 3a0ay Ha GvlYuUcIeHue U
uucino; 0oKazamenbcmeo,
—  BbIYUCTAMD KOOpOUHambl gekmopa, npuobpecmu onvlm
KOOpOUHAMbL ~ CYMMbL U pasHocmu UCNONIb308AHUS
8EKMOP0O8, KOOPOUHAMbBI  NPOU3IBEOEHUs KOMNbIOMEPHBIX
8eKMopa Ha 4ucio, npocpamm Ons aHanu3a
—  BLIYUCAAMb Y20 MeHCOy 86eKMopami, 4aCMHbIX cayuaes
—  BbIUUCIAMb  CKANAPHOe  Npou3sedeHue 6834AUMHOCO
8EKMOpPO8, PAaCnoIodHCeHUA
—  8bIUUCAAMDb paccmosHue MeNCOY OKpydHCHOCmEl u
MOUKAMU NO U3BECIHBIM KOOPOUHAMAM, npAMbLX;
—  BLIYUCHAMb  KOOPOUHAMbBI  CEPeOuHbvl npuoopecmu onvim
ompesKa; 8bINOJIHEHUS NPOEKMO8
— cocmaenams  ypasHeHue  OKPYHCHOCHU,
3HaA KOOpOUHaAmMbl YeHmpa U MOYKU
OKDYJICHOCMU, — COCMABNAMb  YPABHeHUe
NPAMOLL N0 KOOPOUHAMAM 08YX ee MOUYeK;
— pewamsv npocmeliuiue 3a0a4u MemoooM
KOOpOuHam
Coomnowenusn — onepuposamvb  Ha  0A3080M  YpOGHE BLIYUCTIAMD niowaou
Mmedxncoy NOHAMUAMU:  CUHYcd,  KOCUHyca U Queyp,  cocmasnenHvix
cmoponamu u mamnzenca y2oe, uz  08yx u  bonee
yeaamu —  NpUMEHsMmMb OCHOBHOE npAMOY201bHUKOE,
mpeyzonbHuKa. MPULOHOMEMPULECKOe MOAHCOeCEo Nnpu napannenocpammos,
Ckanapnoe pewienuu 3a0a4 HA HAXOHCOeHUe OOHOU mpeyeonibHUKos8, Kpyea u
np0u33e()eﬂue mpueo%tomemputtecxoﬁ qbyHKuuu yepes cekmopa,
6eKmopoé opyayio, BbIYUCTAMD niowaou
— u3obpadxcamv Y201l MeHcOy BeKmopamu, MHO20)20TbHUKOS,
BLIYUCTANMND CKaNsIpHOe  npousseoenue UCNONL3YSL  OMHOULEHUS
8EKMOpo8, PABHOBENUKOCTNU u
— Haxooums yenvl MedxcOy — 8eKMopamu, pasHococmaesieHHocmu,
UCNONL3YA dopmyny CKATISIPHO2O NPUMEHAMb
npousseoeHus: 8 KOOPOUHAMAXx, aneedopaudeckull u
— npumensams meopemy CUHYCO8, meopemy Mpu2oHOMempuyecKuul
KOCUHYCO8, mamepuail npu peueHuu
—  npumensimo dopmyny niowadu 3a0ay Ha BbIYUCTEHUE
mpey20abHuKd, niowaoe
— pewamv  npocmeiwiue  3a0a¥u  HA MHOCOY2ONbHUKOE,
HAaxodcoeHue CMOpOH u yenos npuobpecmu onvlm
NPOU3BOJILHO20 MPEY201bHUKA npUMeEHenUA
B noeceonegnon »cuznu u npu uzyuenuu aneebpauieckoeo u
opy2ux npeomemog: MPULOHOMEMPULECKO20
—  UCNONb306AMb  B6EKMOPbL Ol PeUleHUs annapamd npu peuwenuu
3a0ay Ha 0gudCeHue U Jeticmeue Cul 2eoMempuiecKux 3a0ay
Jlhuna — omepuposamb  Ha  0A3080M  YpOGHe 861600UMb Hopmyny 014
OKpYJICHOCIU U NOHAMUAMU NnpasUIbHO20 BbIYUCTICHUS yena
naowads Kpyza MHO20Y20IbHUKA, npasuibHO20 n-
—  npumeHamv  QOpMYLY ONA GbIYUCAEHUS V2ONbHUKA U NPUMEHAMb

Yyena npasuibHo20 N-y20lbHUKA.
NpUMEHAMb POPMYIbl NIOWAOU, COPOHbBL

ee 6 npoyecce peuieHus
3a0aqdy,




APABUILHO2O MHO20Y20IbHUKA, paouyca
BNUCAHHOU U ONUCAHHOU OKPYICHOCHIU,
NPUMEHAMb Gopmynvl ONUHbL
OKPYHCHOCMU, oyeu OKPYHCHOCMU,
nIOWAoU Kpyea u Kpy2o8o2o cekmopd.
UCNONB308AMb CBOUCMBA USMEPEHUsL ONIUH,
Yel08 npu peueHuu 3a0ay Ha HaxoHcoeHue
ONUHBL OMpe3Ka, 2padyCHOU Mepbl yead,

npoeoounv
00KaA3amenbcmed
meopem o ¢opmyne
naowaou, CMOPOHL
NPasuUIbHO2O
MHO20Y20IbHUKA,
paouyca 8NUCAHHOU U
OnuUcanHou

—  BBIUUCTAMDb  NAOWAOU  MPEY2ONbHUKOS, OKpYIKICHOCTU u
NPAMOY20JIbHUKOS, mpaneyuti, Kpy2o8 u cre0cmsul u3 meopem u
CEeKmopos, NpUMEeHAMb ux npu

—  BBIUUCTAMD ONIUHY OKPYICHOCMU U OJIUHY pewtenuu 3a0ad,
0yau OKpYHCHOCIU, — pewamsv  3a0a4yu  Ha

—  BLIYUCAAMb ONUHBL JIUHEUHbIX eMEHMO8 dokasamenbcmeo ¢
Queyp u ux yenvl, UCNONL3YSA U3VYEHHbIE UCRONb306AHUEM
opmyibL. dopmyn OUHbL

OKDYHCHOCMU U OJIUHbL

B noeceonesnoii yncuzsnu u npu uzyuyeHuu dyeu OKpYyJIcHOCMU,

Opy2ux npeomemaos: popmyn nirowaoe

—  pewamo npakmuyeckue 3a0auu, pueyp.

CB8A3aHHbIe c HAaxodxcoenuem
2e0MempuU4ecKux eIUdUH.

Heusicenusn — onepuposamvb  Ha  0A3060M  YpOBHe |— NPUMEHAMb  CEOLCMEA
NOHAMUAMU OMOOPANCEHUS NIOCKOCU HA 08UdICeHUs. NPU peuleHUU
cebs u 08udICceHUsl, 3a0au,

— onepuposamb  Ha  0A3060M  YpOBHE |— NPUMEHAMb  NOHAMUAL
NOHAMUAMU ~ OCEBOU U  YEHMPAIbHOU ocegas U YEHMpPAIbHAs
cumMMempuu, napauleibHo20 NepeHoca, CUMMEmpUs,
nogopoma, NapaienbHulll.  NepeHoC

—  pacno3uaseams GUObl 0BUICEHU, U nosopom 6 peuleHuu

—  BbINOJHAMbL NOCMPOEHUe OBUNCEHUL C 3a0ay
NnOMOUbIO YUpKyas u JIUHEUKU,
ocywecmanisams npeobpazosarue gueyp,

—  pacnosnagamo no uepmexncam,
ocywecmenams npeobpazosanus uayp c
NOMOWDBIO  0OCEeBOlL U  YeHmpaibHoU
cumMmempuu, napaiiebHo20 nepeHoca U
nogopoma.

Hauanvnsie — pAacno3Haéamv HaA 4epmednHcax, PUCYHKax, |— 6bl4UCIAMDb 00bEMbL

ceedenus uz MOOENAX U 8 OKpydHcarowem mupe niocKue NPOCMPAHCMEEHHBIX

cmepeomempuu U NPOCMPAHCMEEHHbIE 2e0MempuiecKue eeomempuieckux guayp,
duzypuol; cOCMaeeHHbIX us

— pacnosxaeamo pa3zeépmku Kyoa, NPAMOY20JIbHbIX
NPAMOY2071bHO20 napannenenuneod, napannenenuneoos;
NPABUNLHOU  NUPAMUObl, YUIUHOpA U |— Yenyoume U  pazeumso
KOHyCcay npeocmasieHus 0

— onpedensimv NO JUHEUHLIM  pA3MepPam NPOCMPAHCIMEEHHBIX
pazeépmku  ueypel uHeliHble pazmepbl 2eoMempudecKux
camoti guzypwvi u Haobopom; Queypax;

—  eulyuUCHAMb  00bEM  NPAMOY20NbHO20 |— NPUMEHSMb nousamue
napannenenuneoa. pazeépmku o

8bINONHEHUS

npakmuiyecKux




pacuémos.
006 akcuomax Honyuums bOonee enyboroe
2eomempuu npeocmasienue o cucmeme
aKcuom — NiaHuMempuu U
aKcuoMamu4eckom memooe
ITosmopenue NPUMEHAMb NpU  peuleHuu 3a0ay OCHOBHble COOMHOWEHUSL MeHCOy
Kypca CMOPOHAMU U YeNAMU NPAMOY20JIbHO20 U NPOU3BOTbHO20 MPEY2OIbHUKA,
naanumempuu npUMeHAmMb YOpMYIbL NIOWAOU MPEY20TbHUKA.
peuiams mpey20bHUKY C NOMOUbIO MeopemM CUHYCO8 U KOCUHYCO8,
NPUMEHAMb  NPUSHAKU PABEHCMEA  MPEY2OIbHUKOS Npu  peuleHuu
2eomempudeckKux 3a0ad,
NPUMEHAMb  NPUSHAKU — NO000US  MPeyeONbHUKOS  NpU  peuleHuu
2eomempuieckux 3a0ad,
onpeoenimo 8U0bl YemblPEeXy20IbHUKOS U UX C8OUCMEA,
ucnonvzoeams Gopmyavl niowjaoeu @Gueyp OISl HAXONCOeHUs. — UX
niowaou,
8bLINOIHAMb Uepmedic N0 YCI08UI0 3a0ayu, peulams npocmeniuiue 3a0ayu
no meme « Yemuipexy2onoHuKuy
UCNONB308AMb CEOUCMBO CMOPOH YeMbIPEXy20abHUKA, ONUCAHHO20 OKOJIO
OKDYIUCHOCIU, CBOUCMBO Y2ll08 BNUCAHHO20 Yemblpexy2olbHUKa npu
peuieHuu 3a0ad,
UCNoONL308amMsb HOPMYIbl ONUHBL OKPYHCHOCIU U OY2U, NA0OWa0U Kpyea u
cexmopa npu peuieHuu 3a0ad,
pewams 2eomempuyecKue 3a0aqi, ONUPAsCy HA C8OUCMEA KACAMETbHbIX
K OKpYJCHOCMU, NpuMeHssi ~ OONOJHUMENbHble — NOCMPOEHUs,
aneebpaudeckuli U mpuecoHOMempu4ecKutl annapam,
npoBOOUMb ONEpayul Hao0 BeKMOPAMU, LIYUCTAMb OUHY U KOOPOUHAMbL
8eKmMOopa, Y20l MedHcoy 8eKmopami,
PACNo3HABAMb  YPAGHEHUSL OKPYJICHOCMEU U NpAMOU, YyMemb Ux
UCNOIbL306aMD,
UCNONb308aMb  NPUOOPEMeHHble 3HAHUS U YMEHUs 6 NpAaKmuyecKoll
dessmenvHOCMU O peuleHusi NPaKmudeckux 3a0ay, CEA3AHHbIX C
HAX0HCOEHUEM 2eOMEMPULECKUX 8eTUYUH
TemaTHYecKoe NJIAHNPOBAHME M0 FreOMeTPHH 9 KII.
Ne n/m Tema Kon-Bo KomnuectBo
4acoB KOHTPOJIBHBIX
pabot
1 [ToBTOpEHNE Kypca reoMeTpuu 8 Kilacca 2
2 BekTopsl 9 1
3 MeTo1 KOOpIHHAT 10 1
4 CooTHOLIEHNs MEX Ay CTOPOHAMU U YIJIaMU 14 1
TpeyroipHuKa. CKaIIpHOE MPOU3BEICHHE BEKTOPOB
5 J1MHa OKPYKHOCTH M IIOLIAAb Kpyra 11 1
6 J{BrxeHus 7 1
7 HavanbHble cBelleHUS U3 CTEPEOMETPUH 4
8 00 akcuoMax reoMeTpuun 1
9 HToroBoe moBTOpeHME 10 2
Hroro 68 5, +2 agMHH.




Conep:xxanue yueoHoro npeamera «I'eomerpus 9»
BekTopnbl u MmeToa koopauHat (19 4.)

[Tonsitue BekTOopa. PaBeHCTBO BekTOpoB. CIlOKEHHE W BBIYUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4YHCIO0. Pa3noxkeHue BEeKTOpa MO JABYM HEKOJUTMHEAPHBIM BEKTOPaM.
Koopaunater BekTopa. [IpocTeiimme 3a1aun B KOOpAUHATAX. Y PaBHEHUS OKPYKHOCTH M TPSMOHU.
[TpruMeHeHre BEKTOPOB U KOOPAWHAT MIPH PEIICHUH 3a7ad.

OcHOBHas 1eJIb — HAYYUTh YYAIIMXCSl BBIMOJIHATH JCWCTBUS HAll BEKTOpaMHU Kak
HANPaBICHHBIMH OTPE3KaMH, YTO BAXKHO JUIS MPUMEHEHHUS BEKTOPOB B (PH3UKE; MO3HAKOMHUTH C
UCIIOJIb30BaHUEM BEKTOPOB M METOJIa KOOPIHMHAT NMPH PEUICHUH I'eOMETPUYECKHX 3a1ad. Bextop
OTIPE/ICNISICTCSl KaK HAIPABJICHHBIM OTPE30K M JICHCTBUS HAJ BEKTOPAMH BBOJASATCS TaK, KaK 3TO
NPUHATO B GU3UKE, T. €. KaK JCHCTBUS C HAIIPABJICHHBIMUA OTPE3KaAMH.

OcHOBHOE BHUMaHHUE JOJHKHO OBITh yJIEJICHO BEIPAOOTKE YMEHHUI BBITIONHSTH ONECPaIiH
HaJl BEKTOpaMH (CKJIaJbIBaTh BEKTOPHI 110 MPaBUIIaM TPEYroJbHUKA M MapajlIeIorpaMMa, CTPOUTh
BEKTOpP, PaBHBIM Pa3HOCTH ABYX IAHHBIX BEKTOPOB, a TaKXKe BEKTOP, PABHBIM MPOM3BEICHUIO
JTAHHOTO BEKTOpa Ha JJAHHOE YKCJIO).

Ha mnpuMepax moka3bpiBaeTCs, Kak BEKTOPHl MOTYT TIPUMEHSATHCS K PCEIICHHIO
reoMeTpuueckux 3anad. Jlemoncrpupyercs 3hGeKTUBHOCTh IpUMEHEHUsT (HOPMYJIT ISl KOOPMHAT
CEpeIUHBI OTPE3Ka, PACCTOSIHHSI MEXKIY IBYMS TOYKAMH, YPAaBHEHUH OKPYKHOCTH W TMPSAMOU B
KOHKPETHBIX T'COMETPUYECKUX 3a/layaX, TEM CaMbIM JaeTcsl TPEJACTaBICHUE 00 H3YYCHUU
TEOMETPHYECKUX (PUTYP C TTIOMOIIBIO METOOB aIreOpEHI.

CoOTHOLIEHUS] MEXKIY CTOPOHAMHM H YrJiaMH TpeyrojibHuka. CKajlsipHOe TpoHu3BeleHue
BeKTOpoB (14 4.)

CuHyCc, KOCMHYC W TaHI€HC yrja. TeopeMbl CHHYCOB M KOCHHYCOB. PemieHue
TpeyrojabHUKOB. CKallipHOE MPOU3BEACHHE BEKTOPOB M €ro NPUMEHEHHE B TE€OMETPHUYECKHX
3a/1ayax.

OcHoBHasl 11eJIb — pa3BUThb YMEHHUE YYalUXCsi MPUMEHSITb TPUTOHOMETPUUECKHI
anmnapar IpH pelieHuU TeOMETPUYECKUX 3a1a4.

Cunyc u xocunyc moboro yrma ot 0° go 180° BBOAATCS C MOMOIIBIO €IUHUYHOU
MIOJIyOKPY>KHOCTH, JOKa3bIBAIOTCS TEOPEMBI CHHYCOB U KOCHHYCOB M BBIBOAMTCA €ILE OJHA
dopmyna miaomaa TpeyrojibHUKa (IIOJOBUHA MPOU3BEACHUS JBYX CTOPOH Ha CHHYC YyIJla MEXIY
HUMH). DTOT anmnapaT NPUMEHSETCs K pEIIeHUIO TPEYTOJIbHUKOB.

CkansipHOe TpOU3BEACHUE BEKTOPOB BBOJUTCS Kak B (pu3uke (Mpou3BEICHHE JUIMH
BEKTOPOB Ha KOCHHYC yTja MEXJy HUMH). PaccMaTpuBaroTcs CBONCTBA CKAJIIPHOTO MPOU3BEICHUS
U €ro NMpUMEHEHHE NP PEIIeHUH FeOMETPUUYECKUX 3a/1a4.

OcHOBHOE BHHMMaHUE€ CIEIyeT YAENUTh BbIpaOOTKE MPOYHBIX HAaBHIKOB B
IIPUMEHEHUN TPUTOHOMETPUUYECKOTO alIapaTa py pelIeHMH FeOMETPUUECKUX 3aad.

JITMHA OKPYKHOCTH U IJomaab kpyra (11 4.)

[IpaBunpHblE MHOTOYTOJIBHUKH. OKpY>XHOCTH, ONHUCAaHHAs OKOJO MPABUIBHOTO
MHOTOYTOJIbHUKAa M BIHMCaHHas B Hero. llocTpoeHue mNpaBUIBHBIX MHOTOYTOJIBHUKOB. J[nvHa
okpyxHocTu. [Imomaas kpyra.

OcCHOBHas 11€JIb — PACIHIMPHUTh 3HAHUE YYaAIUXCA O MHOTOYTOJIbHUKAaX; pacCMOTPETh
MOHATHUS JUTMHBI OKPY>KHOCTH M IUIOIIAAN Kpyra u (popMyJibl i WX BeIUKCIEHUs B Hauvane Tembl
JaeTcsl  ONpejeNieHWEe MPaBWIBHOIO MHOTOYTOJIbHHKA M paccMaTpUBAIOTCS TEOpeMbl 00
OKPY)KHOCTSIX, ONHCAaHHOM OKOJIO MPaBWIBHOIO MHOIOYrOJIbHMKAa M BIHCaHHOW B Hero. C
MIOMOLIBIO  OMMCAaHHOW  OKPYKHOCTM  PELIAIOTCS  3aJadyd O MOCTPOCHUM  IPABUIBHOIO
[IECTUYTOJIbHUKA W MPaBIWIIBHOTO 12-yronpHUKa, €CIU 1aH MPABWIBHBIN MM-yTOJIBHHUK.



@opMyIbl, BBIPAKAOIIME CTOPOHY IPABWIBHOIO MHOIOYTIOJIBHUKA U PaanycC
BIIMCAHHOM B HEI0 OKPYXKHOCTH Y€pe3 paguyC OIMCAHHOM OKPY)KHOCTH, MCIIOJIB3YIOTCS IIPH
BBIBOZIC (DOpPMyYJNT IJIMHBI OKPYKHOCTH M IUIOIIAAX Kpyra. BbIBoJ omupaercss Ha WHTYUTHBHOE
IIPEACTABJIICHUE O Ipelesie: NPHU HEOTPAaHWYEHHOM YBEIMYEHUU YHCIA CTOPOH IPAaBWIBHOIO
MHOTOYI'OJIbHUKA, BIIMCAHHOTO B OKPYXXHOCTb, €ro IEPUMETP CTPEMHUTCA K [UIMHE 3TOH
OKPYKHOCTH, a IJIOIAaAb — K IUIOIIAAN KPyTd, OTPAHUYEHHOIO0 OKPYKHOCTBIO.

NBuxenust (7 4.)

OtoOpakenue miuockoctu Ha cebsa. [loustue nBumxkenus. OceBas U IEHTpalbHAs
cummetpuu. [lapannensueiii nepenoc. [loBopoT. HanoxxeHus: v 1BH>KeHUS.

OcHOBHas 11eJ1b — MMO3HAKOMUTH YYaIllUXCsl C MOHSATHUEM JBUKEHUS U €r0 CBOMCTBAMHU,
C OCHOBHBIMU BHIAMH JIBXKEHHH, C B3aUMOOTHOILICHUSMH HAJIOKEHUHN U IBH>KCHUI.

JIBroKeHHEe IUIOCKOCTHM  BBOJUTCS KaK OTOOpakeHHE IUIOCKOCTHM Ha  cels,
COXPAHSIONIEE PACCTOSTHUE MEXAY TOoukaMu. [Ipu paccMOTpeHHUM BUIOB ABUKEHUW OCHOBHOE
BHUMaHUE yJIesieTcs MOCTPOSHUIO 00pa30oB TOUYEK, MPSIMBIX, OTPE3KOB, TPEYTOJILHUKOB IIPH OCEBOI
U LEHTPAJLHOM CHUMMETpHUSX, MapaieIbHOM IMepeHoce, moBopoTe. Ha addekTHhIX mpumepax
MOKA3bIBACTCS MPUMEHEHHE JIBIYKEHUI MPU PELICHUN TreOMEeTpUIecKuX 3aaad. [loHsTre HamoxeHus
OTHOCHUTCS B IaHHOM Kypce K YHCITy OCHOBHBIX MOHATUH. JlOKa3bIBa€TCs, YTO MOHSATHUS HAJIOXKEHUS
U JBUOKCHHSI SIBJISIFOTCS DKBUBAJIICHTHBIMU: JIIO00€ HAJIOXKEHHUE SBISICTCS JBMDKCHHUEM IIIOCKOCTH U
oOpatHo. M3yueHue noka3aTesbCcTBAa HE SBISAETCS 00sA3aTENbHBIM, OJAHAKO CIEAYET pacCMOTPETh
CBSI3b MTOHSATUN HAJOXKEHUS U JBUKEHUS.

HauyanbHble cBeeHns u3 crepeomerpuu (4 4.)

IIpeamer crepeomerpuss. Muororpannuk. Ilpusma. [lapamnenenunen. Ilununaap.
Konyc. Cdepa u map.

OcHoBHast 1enb — IMIO3HAKOMUTh Y4YalUXCd C MHOTOIPAaHHUKAMM; TEIAMU U
MOBEPXHOCTSIMU BpAIICHHUS.
06 akcuomax reomerpuu (1 4.)

06 akcuoMax muaHumeTpuu. HexkoTopsle cBeieHNs 0 pa3BUTUU F€OMETPUU

OcHOoBHast 1enb — JaTh Ooyiee TINIyOOKOE NPEACTABICHHE O CHCTEME aKCHOM
IUTAHUMETPUH U aKCHOMAaTHYECKOM METO/IE

IosTopenue (10 4.)

[TapannensHbie npsimble. TpeyronbHukH. YeTblpexyroabHUKUA. OKPYKHOCTb.
OcHoBHasl 1enb — MCNOJIb30BaTh MAaTEMaTUUYECKUE 3HAHUS NIl PEIICHUs Pa3InYHbIX
MaTeMaTUYEeCKHX 3a/1a4.

IlepeyeHb KOHTPOJIBLHBIX PadoT

KonTponbnas padota Ne 1 mo reme «BekTopbiy.

Kontponbnast pabota Ne 2 mo Teme «MeTo1 KOOpIUHATY.

Kontponbnas padota Ne 3 mo teme «CooTHOIIIEHHE MEXIY CTOPOHAMHU U YTJIaMU TPEYTOTHHUKAY.
KonTponbras padota Ne 4 o teme «J{mmHa OKPY>KHOCTH U TUIOIIAb KPYyTay.

KonTponbnas padota Ne 5 o teme «JIBrKeHUs.



Kaﬂeﬂnapﬂo-TeMaanecxoe IIAaHUpPOBaHUE

HanmenoBan Ne Tema ypoka Koa-Bo | DiiemeHTHI IIpenmeTHbIE MeTanpeameTHble: Jarta NpoBeeHUsl
He pa3jesa ypoka JacoB co/IepKaHus pe3yJbTaThl Nno3HaBaTeJbHbIE, p— paT
KOMMYHHKATHBHBIE, PeryJsiTHBHbIE
IToBTOpEHUE 1 IToBTOpEHUE. 1 Kiaccudukanms Kiaccudunupyror PerynsatuBHple -  paboTaloT 10
24) TpeyronsHuKH TPEYTONBHUKOB IO | TPEyTOJIbHUKH 110 | COCTABICHHOMY IUIaHY, HCIOJNb3YIOT
yIinaMm, CTOpOHAaM. | MPH3HAKaM, Hapsgy c OCHOBHBIMH u
DJeMeHTHI OTIPEZICTAIOT PABHBIC M | JOMOJHHUTENBHBIC CPECTBA TIOTyYCHUS
TPEyTOJIbHUKA. MOJ0OHBIE, nHpopmannu.  [lo3HaBaTenbHBIE -
[Mpu3Haku MPOU3BOIAT pacder | CONOCTaBISIOT " 0TOMpaIoT
paBeHCTBa 3JIEMEHTOB. nHpopManuio, MOy YSHHYTO u3
TPEYTOJEHUKOB. Ppa3HbIX HCTOYHHKOB.
IIpsimoyrosbHbIi KomMmyHuKaTHBHEIE - YMEIOT
TPEYTrOJbHUK. BBITIOJIHATH Pa3JIMuHbIE POJIM B TPYIIIE,
Teopema COTPYIHUYAIOT B COBMECTHOM
[Mudaropa peIIeHUH 3a1au.
2 [ToBTOpEeHME. 1 [Mapannenorpamym, | Knaccudunupyrot PerynstuBHbie -  paboraloT 1O
YeTbIpexyrojbH €ro CBOMCTBa ¥ | YETHIPEXYTONbHUKH COCTaBJICHHOMY IUIaHy, HCIOJB3YIOT
WKH npusHakd.  Bupgsl | mo NIpU3HAaKaM, | Hapsgy c OCHOBHBIMH u
[apajuIeJIorpaMMOB | OTIPENEISIIOT  paBHBIC | JIOTIOJTHUTEIBHBIE CPE/ICTBA MOTyIEHHS
U UX CBOMCTBa W | 3NEMEHTHI, MpOBOAAT | mHpopManmu. Ilo3HaBaTenbHBIE -
MPU3HAKH. LETTOYKH COIOCTAaBJISIOT " 0TOMpaIOT
Tpamenus, BHIBI | IOKAa3aTEIHCTB u | nHpOpManuIio, MOJTyYSHHYTO u3
Tpamnenui pacueT 31eMEeHTOB. Ppa3HBIX HCTOYHHKOB.
KoMMyHUKaTHBHBIC - YMEIoT
BBITIOJIHATH Pa3JIMuHbIE POJIM B TPYIIIIE,
COTPYAHUYAIOT B COBMECTHOM
pemeHnH 3aaa4.
Bektopnr (9 3 Tlonsarue 1 Bexkrop. Nzob6paxatoT u | PerynatuBapie -  paboTaioT 1O
q.) BEKTOpA. Jlnimaa ~ BekTOpa. | 0003HAYAIOT BEKTOPHI, | COCTABICHHOMY IUIaHY, HCIIOJIB3YIOT
PaBencrBo PaBencrBo HaxoJsIT paBHBIE | HapsALy c OCHOBHBIMH u
BEKTOPOB BEKTOPOB. BEKTOPBI JIOTIOJTHUTENBHBIE CPEJICTBA TIOJTyYESHUS
Kosyutnneapusie nHpopmannu.  [lo3HaBaTenbHBIE -
BEKTOPBI COIOCTAaBJISIOT " 0TOMpaIOT
nHpopManuio, MOJTyYSHHYTO u3
Ppas3HbIX HCTOYHHKOB.

KOMMyHI/IKaTI/IBHI)Ie - YMEIOT




HaunmeHoBaH Ne Tema ypoka Kon-Bo | DnemeHTHI IpeaxmerHsble MeranpeamMeTHblie: Hdara NpoBe/ieHust
He pa3jesa ypoka 4acoB coJep:KaHusA pe3yabTaThl NMO3HABaTEJIbHbIE, — Py
KOMMYHHMKATHBHBIE, PeryJITHBHbIE
BBIMOJIHATE Pa3IMYHbIC POJIU B TPYIIIE,
COTPYAHUYAIOT B COBMECTHOM
pelIeHnN 3aau.

4 OTknagsIBaHUE 1 OTknagsIBaHuE OTKIagBIBAIOT oT | PerynatuBHble - omnpenensooT Lenb
BEKTOpa oT BEKTOpa OT JaHHOH | Jro0oi TOYKH | y4eOHOH IEeSTETBbHOCTH C MOMOIIBIO
JTaHHOM TOYKHU TOUYKHU IIOCKOCTH BEKTOp, | y4HTens u CaMOCTOSITENIBHO,

paBHBII JaHHOMY OCYILECTBIISIIOT TIOUCK CPEACTB €€
jJoctikenus.  Ilo3HaBaTenbHblE -
NepefaT CcoAepKaHue B CXKATOM H
Pa3BEpPHYTOM BUJIE.
KomMmyHuKaTHBHEIE - YMEIOT
opopMIIsITH MBICIM B YCTHOH H
UCbMEHHOU PEYU C YYETOM CUTyaluil.

5 Cymma  1ByX 1 CrnoxeHue Crpostr cymmy U | PerymatuBHble -  paboTaloT 1O
BEKTOPOB BEKTOPOB. 3aKOHBI | Pa3HOCTH JIBYyX U 00Jiee | COCTABJICHHOMY IUIAHY, HCIIOJIB3YIOT
3aKOoHBI CIIO>KEHUSL. BEKTOPOB, MOJB3YIOTCA | HapsAdy c OCHOBHBIMHU u
CIIO>KEHUS ITpaBuio MIPaBUIIOM JIOTIOJTHUTENbHBIE CPEJICTBA MOTyYCHHS
BEKTOPOB. TPEyTOJIbHUKA. TPEyroJIbHUKA, nHpopmannu.  [lo3HaBaTenbHBIE -

IIpasuno HnapaniesnorpaMMma, COIOCTABJISAIOT u 0TOMpaIOT

napajjiesnorpaMMa | MHOTOYTOJIBHUKA nHpopManuio, HOIY4YEHHYIO u3
Pa3sHBIX HCTOYHUKOB.
KomMmyHuKaTHBHEIE - YMEIOT
BBIMNOJIHATH Pa3IM4YHbIE POJIU B TPYIIIE,
COTPYAHUYAIOT B COBMECTHOM
peIIeHIH 3a1au.

6 Cymma 1 Pa3nocts nByx | Crposr pa3HOCThb | PerynsaTuBHblE - ONpEAENsAOT LEb
HECKOJBKUX BEKTOPOB. BEKTOPOB, y4e0HO AEATENIFHOCTH C IOMOIIBIO
BEKTOPOB. [TpOTHBOMIOIOKHEI | TPOTHUBOIIOIOKHBII yauTeNs u CaMOCTOSITENTHHO,
Brruuranue 1 BEKTOp BEKTOP OCYHIECTBISIIOT TIOUCK CPEACTB €€
BEKTOPOB noctiokeHus.  [lo3HaBatenpHBIE -

nepesaT CoJAepKaHHe B CXKATOM H
pa3BepHYTOM BUJIE.
KommyHukaTUBHEIE - YMEIOT
opopMIIITH MBICIM B YCTHOH H

ITMCEMEHHON PeUH C YUEeTOM CUTYalui.




HaunmeHoBaH Ne Tema ypoka Kon-Bo | DnemeHTHI IpeaxmerHsble MeranpeamMeTHblie: Hdara NpoBe/ieHust
He pa3jesa ypoka 4acoB coJep:KaHusA pe3yabTaThl NMO3HABaTEJIbHbIE, — Py
KOMMYHHMKATHBHBIE, PeryJITHBHbIE

7 Pemenne 3amau 1 3anaun Ha | Ctpoar cymmy U | PerynatuBHble - B Juajore ¢ yuuTeiaeMm
«Cnoxxenue u MIPUMEHEHUE pa3HOCTh JIBYX M 00Jiee | COBEPILEHCTBYIOT KPUTEPUU OLIEHKH U
BBIUUTAHUE BEKTOPOB BEKTOPOB, MOJb3YIOTCA | MONB3YIOTCS MMM B XOJE OLEHKH U
BEKTOPOB» MIPAaBUIIOM camooueHku.  Ilo3HaBatenbHbBle -

TPEyToJIbHUKA, MIPeoOpPa3OBEIBAIOT MOAEIU C LEIBIO

HapanierorpaMMma, BBISIBIICHUS 00X 3aKOHOB,

MHOTOYTOJIbHUKA OTIPEACIAIONINX TPEIMETHYIO 00JIacTh.
KomMMyHUKaTHBHEIE - yMEIOT MpH
HEOOXOAMMOCTH  OTCTaWBaTh  CBOIO
TOUKY 3p€HMs], apIYMEHTUPYS €.

8 [IpousBenenue 1 YMHOXeHue 3HaroT cBoiicTBa | PerynsaTuBHbIE - ONpENENSAOT ULETb
BEKTOpa Ha BEKTOpa Ha YMCJIO. | YMHOXKEHUS  BEKTOpa | yueOHOM MAEATENIEHOCTH C IOMOIIBIO
YHCIIO. CaoiicTBa Ha  4YHMCIO, YMEIOT | yYUTemls u CaMOCTOSTENBHO,

YMHOKEHUS pemaTh 3aJadd  Ha | OCYIIECTBIIIOT IIOUCK CpEICTB €€
BEKTOpa Ha YUCIIO YMHOXKEHHE  BeKTOpa | JocTwkeHus.  [lo3HaBarenbHblEe -
Ha 4HCIIO0 HepefaloT COoAepkKAaHWE B CHKATOM U

pa3BEepHYTOM BUJIE.

KommyHuKaTHBHEIE - YMEIOT

opopMIIAITH MBICIM B YCTHOH H

MMUCbMEHHON PeYH C Y4ETOM CUTYalHi.

9 IIpumenenue 1 3anauun Ha | Pemaror 3amaum Ha | PerymaruBaple -  pabortator 1O
BEKTOPOB K MPUMEHEHUE NPUMEHEHHE 3aKOHOB | COCTABIEHHOMY IUIaHY, HCIONB3YIOT
pELIeHHIO 3a1a4 BEKTOPOB CIIO’KEHUsI, BBIUUTAHUS | Hapsdy c OCHOBHBIMU u

BEKTOPOB, YMHOXCEHHS | JOTIOJHUTEIbHBIE CPEACTBA MOIYICHUSA
BEKTOpa Ha YUCIIO unpopmanuu.  [lo3HaBarenbHble -
CaMOCTOSTENIFHO MPEATOJIaraT, Kakas
nHbOpMaNUs Hy)XHAa IS peIIeHHs
y4eOHoit 3amaun. KoMMyHUKaTHBHEIE -
YMEIOT CIyImaTh JIPYTHUX, HBITAIOTCA
MIPUHUMATh JPYTyl0 TOUKY 3pEHHs,
TOTOBBI H3MEHUTH CBOIO TOUKY 3PEHHUSL.

10 CpenHsist TuHUS 1 Ionsatue cpenneil | 3HaroT, Kakoi oTpe3ok | PerymatuBHble - ompenensroT Lenb

Tpanenuu JVHUM  TpalelUWH. | Ha3blBaeTCs  CpeAHEH | y4eOHOH JesTeNbHOCTH C IOMOIIBIO
Teopema 0 | TUHHER Tpaneuuy; | yaurens u CaMOCTOSITENIBHO,
cpenHei JMHUY | HOpMYJIUPYIOT U | OCYWIECTBISIIOT TOUCK CPEICTB e




HaunmeHoBaH Ne Tema ypoka Kon-Bo | DnemeHTHI IpeaxmerHsble MeranpeamMeTHblie: Hdara NpoBe/ieHust
He pa3jesa ypoka 4acoB coJep:KaHusA pe3yabTaThl NMO3HABaTEJIbHbIE, — Py
KOMMYHHMKATHBHBIE, PeryJITHBHbIE
Tpaneuuu JIOKa3bIBAIOT TeopeMy | AocTwkeHus.  [lo3HaBarenbHble -
O CpelHed JIMHHUM | [IEPENal0T COACPKAHUE B CXKATOM H
Tpamnenuu Ppa3BEpHYTOM BUJE.
KomMmyHuKaTUBHEIE - YMEIOT
opopMIIAITH MBICIM B YCTHOH W
MMUCbMEHHON PeYH C Y4ETOM CUTYaLHi.
11 KonTponbHas 1 Kontpons u | Ilpumensror PerynatuBHble - ompenendroT LENb
pabora Nel mo OLICHKA 3HAaHUI U | MOJy4YeHHEIE y4eOHON AEATETBHOCTH C IIOMOIIBIO
TeMe: YMEHHI TEOPETHYECKHUE 3HAHUA | yUUTENs u CaMOCTOSITENIBHO,
«BexTopb» Ha MPaKTHKE OCYILECTBIISIIOT TIOUCK CPEACTB €€
pocrwxkenus.  [lo3HaBarenbHble -
NEPEalOT COAEPKAHUE B CXKATOM U
Ppa3BEpHYTOM BUJIE.
KomMmyHuKaTHBHEIE - YMEIOT
opopMIIsITH MBICIM B YCTHOH H
UCbMEHHOU PEYU C Y4ETOM CUTyaluil.
12 KoopauHatsr 1 Koopannatst OnpenensioT PerynsaTuBHbIE - B UAJIOTE C YUUTEIEM
Merton BEKTOpA. BEKTOpa, JUINHA | KOOPJMHATHI TOUYKH | COBEPIICHCTBYIOT KPUTEPUU OLIEHKU U
KOOpPAMHAT Pasnoxenue BekTopa. Teopema | MIOCKOCTH; MPOBOAAT | MOIB3YIOTCS HUMH B XOJE€ OLEHKH H
(10 v) BEKTOpa o 0 Pa3loXKEeHUH | omlepanuu Haja | camooneHku.  Ilo3HaBarenbHble -
JBYM BEKTOpa MO JBYM | BEKTOpaMH, CaMOCTOSITENILHO MPEATNOIATraoT, Kakas
HEKOJUIMHEAPH HEKOJUIMHEAPHBIM BBIUMCISAIOT JUIMHY W | nHpoOpMammsi HyXHa JUIsl PpEIICHUs
BIM BEKTOpaM BEKTOpaM KOOpJMHATBl BEKTOpa, | yueOHOH 3anaun. KoMMyHHKaTHBHBIE -
yroiu MEXIYy | yMEIOT CiIyIaTh APYTHX, HPUHUMAThH
BEKTOpaMHU IPYyTyI0  TOYKY  3pEHHs, TOTOBEHI
U3MEHUTb CBOK) TOUKY 3PEHHUS.
13 CBsi3b  MEXAY 1 JevictBus Han | PackmanpiBatoT BekTop | PerynsiTuBHble - COCTaBJSIOT —IUIaH
KOOpAWHATaMHU BEKTOpaMH 1o JIByM | BBIIIOJIHEHHUS 3a/ady, pewaroT
BEKTOpPA u HEKOJUJIMHEAPHBIM Mpo6IeMBI TBOPYECKOTO U ITOMCKOBOTO
KOOpJAMHATAMU BEKTODPAM, HaxoJAT | Xapakrepa. Ilo3HaBarenbHbIE -

€ro Hayvajda H
KOHIIa

KOOpAUHATBI BEKTOpa,
BBITIOJIHAKOT HGﬁCTBI/IH

CaMOCTOSTEIILHO MPEATONIararoT, KaKas
nHpopManusi HyXXHa JUIsl PpEIICHUs

HaJg BEKTOpaMHu, yqe6H0171 3aJa4yu. KOMMyHI/IKaTI/IBHBIG -
3aJIaHHBIMHU YMEIOT npu H€06X0,Z[I/IMOCTI/I
KOOpAUHATAMU OTCTanMBaTh CBOKO  TOYKY  3pCHUS,




HaunmeHoBaH Ne Tema ypoka Kon-Bo | DnemeHTHI IpeaxmerHsble MeranpeamMeTHblie: Hdara NpoBe/ieHust
He paszjena ypoka 4acoB co/iepKaHus pe3yJbTaThl No3HaBaTeJbHbIE, an parr
KOMMYHHKATHBHBIE, PeryJsiTHBHbIE
apryMeHTHpYS ee.

14 [pocreitmme 1 Koopaunatsr BeBomssiT  opmyinbl | PerynsaTuBHBIE - COCTaBJISIOT IUIaH
3aJa4un B BEKTODA, KOODJMHAT  BEKTOpa | BBHINOJHEHHS 3ajad, pemaror
KOOpJMHATaX. KOODP/JHATEI 4yepe3 KOOPJIUHATHI €ro | Mpo0ieMbl TBOPUECKOTO U OMCKOBOTO

CepeluHbl OTpe3Ka, | KOHIA W Hayaja | XapakTepa. [To3HaBartenbHbIE -
JUINHA BEKTOpPa, | KOOPIUHAT CEPEIMHBI | CAMOCTOSTENBHO NPEAIONaraT, Kakas
paccTosiHie MeXIy | OTpe3Ka, JUIMHBI | nHQOpManusT HyXHA [yl pELIeHUs
JBYMS TOUKaMH BEKTOpa M PAcCTOSIHUS | yueOHOH 3amaun. KoMMyHHKaTHBHBIE -
MEXKAy OBYMs TOUKaMU | YMEIOT B3IUIIHYTh Ha CHTYaIllHIO C
WHOM TIO3MIHMH ¥ JIOTOBOPHUTHECS C

JFOJTbMH MHBIX TTO3HIHH.

15 Pemenne 3amau 1 3agaun mo Teme | Pemator 3amaum ¢ | PerymstmBHele -  pabortaror  mo
o TeMe: «Meton MIOMOIIIBIO (opMyJ | COCTaBICHHOMY IUIAHY, HCIIOJIB3YIOT
«Merton KOODPJMHAT» KOOpJWHAT  BEKTOpa, | Hapsmy c OCHOBHBIMH u
KOODJMHAT» KOOPJMHAT CEePEeAMHBbI | TOMOJHUTEIbHBIE CpezcTBa.

OTpe3Ka, qumHbl | [To3HaBarenpHbIE - 3aMKCBIBAIOT
BEKTOpa M PAacCTOSIHUA | BBIBOABI B BHAE NpaBmi "eciH...,
MEXAY nByMs | To...". KOMMyHHMKaTHBHBIE - YMEIOT
TOYKAMH. OpraHHU30BHIBATH yueOHOe
B3aUMOJICIICTBHE B IPYIIIE.

16 YpaBHeHUE 1 YpaBHeHUE BeBonsaT  ypaBHeHus | PerymsatuBHBIE -  paboTaroT 1O
OKPYXHOCTH. OKPYXHOCTH OKPY>XHOCTH U | COCTaBICHHOMY IUIaHy, HCIIOJIb3YIOT

17 YpaBHeHUE 1 YpaBHeHUe HIPAMOI, CTpOSIT | Hapsmy c OCHOBHBIMH u
psIMOI npsAMOi OKPY>KHOCTb U | JOTIOJHUTEIbHBIE CpeicTBa.

npsIMbIE, 3aganHble | [lo3HaBaTesnbHBIE - COMOCTABISIOT M
YpaBHEHHUSIMU 0TOMpalOT MH(POPMALHIO, MOTYYECHHYTO

18 Hcnons3oBanue 1 VYpaBHeHUs Pemaror 3amaum ¢ | u3 pasHbIX UCTOYHUKOB.
ypaBHEHHI OKPYKHOCTH U | MCTOJIb30BaHUEM KoMMyHHKaTHBHBIE - YMEIOT
OKPYXXHOCTH H psSMOi ypaBHCHHI BBINOJIHATH Pa3JIMuHble POJIH B TPYIIIE,
psSMOi npu OKPY>XHOCTH U MPSIMOW | COTPYIHUYAIOT B COBMECTHOM
peLIeHUH 33/1a4 pEeLIeHUH 3a/1a4H.

19-20 | Pemrenue 3amau 2 3amaun 1O TeMe | 3amMCBHIBAIOT PeryisaTuBHBIE - ONPEHECNAIOT LENb
c «Meton ypaBHEHHs TPSMBIX M | Y4eOHOW JEATeNbHOCTH C MOMOUIBIO
UCIIONIb30BaHHE KOODPJIHAT» OKPYKHOCTEH, yUuTens u CaMOCTOSITEIIHHO,
M MeToja UCIIOJIb3YIOT OCYIIECTBIISIIOT _TIOUCK _ CPEJICTB _ ee




HaunmeHoBaH Ne Tema ypoka Kon-Bo | DnemeHTHI IpeaxmerHsble MeranpeamMeTHblie: Hdara NpoBe/ieHust
He pa3aeia ypoka 4acoB coaep:KaHus pe3yabTaThl Nno3HaBaTeJbHbIE, an parr
KOMMYHHKATHBHBIE, PeryJISTHBHbIE
KOOpJAUHAT ypaBHEHHUS npu | goctwxenus.  Ilo3HaBarenbHble -
peleHnu 3aja4, | MepellaloT CoJEepXKaHUE B  CHXKATOM,
CTPOSIT OKPYXXHOCTH W | BBIOODOYHOM M pa3BEepHYTOM BHJE.
npsiMbIE, 3anaHHble | KoMMyHUKaTUBHEIE - YMEIOT
ypaBHCHHUAMHU. OpPTaHU30BHIBATH y4aeOHOe
B3aMMOJICHCTBHE B TPYIIIC.
21 KonTponpsHas 1 Kontpos u | Ilpumenstor PerynatuBHbIC - MOHHMAIOT MPUYHHBI
pabora Ne2 mo OIICHKAa 3HAHWUH U | MOIydeHHEIC CBOETO HEyCIeXa W HaXOIST CHOCOOBI
Teme: «Meron yMeHHH TEOpETHYCCKHE 3HAHHA | BBIXOJA u3 ITOH CUTYAIHH.
KOOpAWHAT» Ha TIPaKTHKE [lo3HaBaTenbHBIC - mepeaaroT
coJiepKaHue B CKaToM WIH
pa3BepHYTOM BUJIE.
KoMMyHUKaTHBHBIE - YMEIOT CIIyIIaTh
JIPYTUX, TPUHUMATH JPYIYIO TOYKY
3peHHs, HI3MEHHUTh CBOIO TOUKY 3PECHHUSI.
CooTHOLIEHH 22 Cunyc, 1 Cunyc, KOCHHYC, | Brramciusror cUHYyC, | PerynstuBHple - O0OHapyXHUBalOT U
st MEXIY KOCHUHYC, TanreHc. OCHOBHOE | KOCHHYC, TaHTEHC | GOPMYNUPYIOT Y4eOHYH mpodIeMy
CTOpOHAMH H TaHTCHC. TpuroHomerpuieck | yrmoe ot 0 mo 180, | coBMecTHO c YUHUTEIIEM.
yriaamu oe TOKIECTBO. | JOKA3hIBAIOT OCHOBHOE | [lo3HaBaTeNnbHBIC - COIMOCTABISIIOT U
TPeyroJbHUK DopmyITel TPUTOHOMETPHUIECKOE 0TOHMparoT MH(POPMAIHIO, TTIOTYICHHYIO
a. TIPUBEICHUS. TOXIECTBO, 3HAIOT | M3 Pa3HBIX UCTOYHUKOB (CIIPABOYHHUKH,
CxaJjsipHoe Cunyc, KOCcHHYC, | popmyiry it | Uareprer). KoMMyHHWKaTHBHBIE -
NMPOU3BeEIeHH TAQHTEHC YIJIOB OT | BBIYHCICHUS YMEIOT TOHUMATh TOYKY 3pEHHA
e BEKTOpPOB 0? mo 1807 KOOPJMHAT TOUKH JIPyTroro, CIymiaTh ApyT Apyra.
(14 )
23 OcHoOBHOE 1 Cunyc, KocuHYC, | Berumcmsror  cuHyc, | PerymartuBHbIe - B [Hajiore ¢ yyuTeiaeM
TPUTOHOMETPUY taHreHc. OCHOBHOE | KOCHHYC, TAHTEHC | COBEPIICHCTBYIOT KPUTEPHH OLECHKH U
ecKoe TpuroHomerpudeck | yrinoB ot 0 mo 180, | mome3yroTcss UMHU B XOJA€ OICHKH U
TOXKIECTBO. oe TOXKIECTBO. | JOKA3bIBAIOT OCHOBHOE | CAMOOIICHKHW.  [lo3HaBaTenpHBIE -
DopMybl TPUTOHOMETPUYECKOE | 3alUCHIBAIOT BHIBOJBI B BHIC IPABUI
MIPUBEICHHUS. TOXECTBO, 3HaOT | "ecnd..., T0...". KoMMyHHUKaTHUBHBIE -
Cunyc, xocuHyc, | Gopmyiy UL | yMEIOT 0(OPMIIATH MBICIH B YCTHOH U
TAQHTEHC YIJIOB OT | BBIYHCIICHUS MMMCEMEHHON pEeYd C YYETOM PEUYeBBIX
0? mo 180? KOOPJMHAT TOUKH CUTYaluH.




HaunmeHoBaH Ne Tema ypoka Kon-Bo | DnemeHTHI IpeaxmerHsble MeranpeamMeTHblie: Hdara NpoBe/ieHust
He pa3jesa ypoka 4acoB coJep:KaHusA pe3yabTaThl NMO3HABaTEJIbHbIE, — Py
KOMMYHHMKATHBHBIE, PeryJITHBHbIE

24 DopMyIIbI 1 DopMyIIbI Ui | 3HaKoT ¢dopmyisl | PerynsTuBHBIE - B Analiore ¢ y4nuTeaeM
MpUBEICHUS. BBIUUCIICHUS npuBesieHns; GopMyIy | COBEPLICHCTBYIOT KPUTEPUH OLCHKH U
Dopmynsl IS KOOpAMHAT TOYKHU JUIs BBIUUCIICHHS | MOJIB3YIOTCS HUMH B XOJI€ OLEHKH H
BBIUUCIICHUS KOOpAMHAT TOYKU camooueHku.  Ilo3HaBatenbHbBle -
KOOpJAUHAT 3alUCBIBAIOT BBIBOJABI B BHIE IPaBUI
TOUYKHU «ECIH ..., TO ...». KoMMyHHKaTHBHEIE

- yMeT 0(GOpPMIATH CBOM MBICIH B
YCTHOM M MHCBMEHHOH pedr ¢ y4eToM
PEUYEBBIX CUTYaIHIA.

25 Teopema 0 1 DopMybl, JlokasbIBaloT TeopeMy | PerynatuBHBIE - MOHMMAIOT HMPUYHHEI
IUIOIAAN BBIpa)KaroIIye 0 TUIOLIAJIM | CBOEro HeyclieXa W HaXOISIT CIOCOOBI
TpEyToJIbHHUKA. IUIOIA/Ab TpEyroJIbHUKA, BBIXOJIa u3 3TOH CUTYyaIHH.
ITouckoBo- TpeyroJIbHUKA NpUMEHSIOT  TeopeMy | Ilo3HaBaTenbHBIE - JIeNaroT
HCCIIEI0BATEIIBC gepe3 JIBe CTOPOHBI | MPH PELICHHH 3a/1a4 npexanojoxeHue 00  HHpOpMauy,
KAH 3Tam 1o U Yyroal  Mexay KOTOpasi Hy>KHa JUIS peIleHus y4eOHoH
MIPOEKTY HUMH 3amaud. KOMMyHHKAaTHBHBIE - YMEIOT
«TpeyronsHuku KPUTHYHO OTHOCHUTBCSI K  CBOEMY
OHH MHEHHIO.
noscrogy! !

26 Teopema 1 Teopema cunycoB. | [loka3eiBaloT TeopeMmy | PerymstuBHele -  paboraror 1o
CHUHYCOB ITpumepsr CHUHYCOB, IPHUMEHSIOT | COCTaBIEHHOMY IUIaHY, HCIONB3YIOT

IPUMEHEHUS IPU PELICHUN 3a1a4 OCHOBHBIE u JIOTIOJTHUTEIIbHBIE

TEOPEMBI CHHYCOB cpeacTBa  (cmpaBOYHAs JIHTEPaTypa,

s BBIYUCIICHUS cpenctBa UKT). [loznaBarenbHble -

JJIEMEHTOB COIIOCTaBISAIOT " 0oTOHparoT

TpeyroJbHUKA uHhopmanuio, MOJYYEHHY IO u3
pasHBIX HCTOYHUKOB (CHPABOYHHKH,
Wntepuer). KomMmyHHKaTuBHBIE -
YMEIOT B3MJSIHYTh HA CHTYAaIMio C
WHOW TO3UIMM M JOTOBOPHUTECS C
JIFOIBMU MHBIX TO3UIMIA.

27 Teopema 1 3anaun Ha | [IpumeHnsitor Teopemsl | PerynatuBHble - ompenensroT Lenb
KOCHHYCOB UCTIONBb30BaHUE CHHYCOB U KOCHHYCOB | yueOHOI JESTEIbHOCTH,

TEOPEM CUHYCOB U | MPH pEIICHUH 3a7a4 OCYILECTBIISIIOT TIOUCK CPEACTB €€
KOCHHYCOB jgoctiokenus.  IlozHaBaTenbHble -




HaunmeHoBaH Ne Tema ypoka Kon-Bo | DnemeHTHI IpeaxmerHsble MeranpeamMeTHblie: Hdara NpoBe/ieHust
He pa3aeia ypoka 4acoB coaep:KaHus pe3yabTaThl Nno3HaBaTeJbHbIE, an parr
KOMMYHHMKATHBHBIE, PeryJITHBHbIE
NepefaT COAEpIKaHHE B CXKATOM,
BBIOOPOYHOM M pa3BEepHYTOM BHJE.
KomMmyHuKaTUBHEIE - YMEIOT
MIPUHUMATh TOUYKY 3pCHHS APYTOro

28 Pewenne 1 3anaymn Ha | Pemator 3amaun Ha | PerynasTuBHbIE - TIpeAeNdlOT IElb

TPEYTOILHIKOB HCTIONBE30BaHUC HCTIONb30BaHUC Y9e0HOH AeATENIFHOCTH C IOMOIIBIO
TEOpEeM CHHYCOB W | TEOpEM CHHYCOB U | YUHTENs u CaMOCTOSITEITHO,
KOCHHYCOB KOCHHYCOB OCYIIECTBISIOT TIOUCK CpPEICTB ee

noctiokeHus.  [lo3HaBatenpHBIE -
COITOCTABJISIOT " 0TOMparoT
uHhopmanuio, MOJY4YECHHYIO u3
pa3HBIX  HCTOYHUKOB, 3alUCHIBAIOT
BBIBOJIBI B BUIE IPaBUI «ECIH ..., TO
.». KoMMyHukaTuBHBIE - yMEIOT
B3[JIAHYTh Ha CUTYyallMll0 C HHOHU
MO3HULUU M JIOTOBOPUTHCS C JIFOABMU
UHBIX MTO3UIUH.

29 W3mepurenbHbI 1 Metoner pemienus | [Ipoomsr PerynmatuBasle -  pabortatoT 1O
e paboTEL. 3aJa4, CBSI3aHHBIC C | H3MEPHUTEIBHEIC COCTAaBIICHHOMY IUIaHy, HCIOJB3YIOT
TpaHCIAIHOHH U3MEPUTEIEHBIMU paboTBI, OCHOBAaHHBIC | OCHOBHEIC " JIOTIOTHUTEIIHHEIC
o- pabotamu Ha HCTIOJB30BaHUU | CPEICTBA WHpOpMAIIHH.
0 OPMHTEITECK TeopeM CcHUHycoB, u | [lo3HaBaTenbHBIC - nepeaaroT
Uil JTam 1o KOCHHYCOB COJICpKaHHE B CXKATOM, BEIOOPOYHOM
MIPOEKTY WIN pa3BepHYTOM BUJIE.
«TpeyronsHUKH KoMMyHUKaTHBHBIE - yMEIOT TpH
OHH HEOOXOIMMOCTH  OTCTamBaTh  CBOIO
noBcroay!!!» TOYKYy 3pEHHs, apryMeHTHpysd ee,

TTOJITBEPK/1Asi apTYMEHTHI (haKTaMH.

30 Pewenne 3amau 1 3agaun Ha | [Tone3yrorcs PerynsiTuBHBIE - ONPENEISIIOT  LEIb
o Teme: HCTIONBE30BaHUE TEOpeMaMH CHHYCOB M | y4eOHOM MAEATENIFHOCTH C IOMOIIBIO
«CooTHoueHHs TEOPEM CHUHYCOB U | KOCHHYCOB OpH | yduTenst u CaMOCTOSITENIBHO,
MEXTY KOCHHYCOB pellleHNH 3aJa4  Ha | OCYIIECTBIIIIOT IOUCK CpPEICTB €€
CTOpOHaMH U peleHue jJoctiokenus..  Ilo3HaBaTenbHble -
yriaamu TPEYTOJILHUKOB, 3aMUCBIBAIOT BBIBOJBI B BUJE IPaBUI
TpEyTroJbHUKa» HaxoJsIT momaau | "ecnw..., To...". KOMMyHHUKAaTUBHBIE -




HaunmeHoBaH Ne Tema ypoka Kon-Bo | DnemeHTHI IpeaxmerHsble MeranpeamMeTHblie: Hdara NpoBe/ieHust
He pa3jesa ypoka 4acoB coJep:KaHusA pe3yabTaThl NMO3HABaTEJIbHbIE, — Py
KOMMYHHMKATHBHBIE, PeryJITHBHbIE
TpeyroJIbHUKa U | yMEIOT  OpraHM30BBIBaTH  yueOHOE
napanjienorpaMmma B3aMMOJIefiCTBHE B IpyIIIE.
yepe3  CTOPOHBI U
CUHYC yTIJa

31 Pemenne 3amau 1 3anaymn Ha | Pemarot 3a/1a4uy, | PerynisaTuBHBIE - COCTaBIAIOT IUIaH
o TeMe: UCTIONB30BaHUE CTpOST YIIBL, | BBIIOTHEHUS 3aJaHUi COBMECTHO C
«CooTHOoWEHNS TEOPEM CUHYCOB U | BBIYHCISIOT YUUTENEM. ITo3naBarenbHbIE -
MEXTY KOCHHYCOB KOOpAMHATBl TOYKH C | 3aIMCHIBAIOT BBIBOABI B BUJAE NpPaBHI
CTOPOHAMH U MOMOIIBIO CUHYCa, | «€CIH ..., TO ...». KoMMyHHKaTHBHEIE
yriaamu KOCHHyCa W TaHIeHca | - yMEIT O(OPMIISTH CBOUM MBICIH B
TPEYTOJIIbHUKA yria, BBIUUCIIAIOT | YCTHOI M MUCBMEHHON PedH C yuyeToM

IJIONIab pEYEBbIX CUTYALHI.
TPEyToJIbHUKA IO IBYM

CTOpOHaM W yITIy

MEXJy HUMH, PEIIaloT

TPEYTOJIbHUKHY;

OOBACHSIOT, YTO TaKoe

yroi MEXTY

BEKTOpaMH.

32 Yron  mexny 1 IonsTHe yrina | 3HaroT  ompefeneHue | PerynaTtuBHble - ONpeneNnsioT LENb
BEKTOpaMH. MEXIY BEKTOPAaMH, | CKalSIPHOrO yueOHOH JESTEIbHOCTH,
CkansipHoe CKaJsIpHOE MPOU3BEACHUS OCYILECTBIISIIOT IOMCK CpPEACTBA €€
MPOU3BEICHUE MPOU3BEICHUE BEKTOPOB, ycnoBue | goctwkenusd.  [lo3HaBarenbHble -
BEKTOPOB. BEKTOPOB M  €T0 | MEePHEeHAUKYISIPHOCTH | IENaroT TPEATIOJIOKEHHS 00

CBOWMCTB, BEKTOPOB. uHdopMalUK, KOTOpasi HYy)KHa JUIs

CKaJIpHBII peeHus y4eOHoit 3a/a4n.

KBaJpaT BEKTOPa KomMmyHuKaTHBHEIE - YMEIOT
OTCTaWBaTh CBOIO TOYKY 3pEHHS,
apryMeHTHpys €€, IIOATBEP)KAaTh
apryMeHThl (akramu.

33 CkansipHoe 1 IonsTHe Beipaxaror ckanspHoe | PerynatuBHble - MOHMMAIOT HMPUYMHEI
MPOU3BEICHUE CKaJIpHOTrO MPOU3BEICHUE CBOET0 Heycliexa M HaxOHSIT CIOCOOBI
BEKTOPOB U €ro MPOU3BEACHUS BEKTOPOB B | BBIXOJa u3 3TOMI CUTYyalHH.
CBOMCTBa BEKTOPOB B | KoopauHaTax, 3HaT | Ilo3HaBaTenbHBIE - JIeNaoT

KOOpJMHATaX M €ro | ero CBOMCTBA, YMEIOT | MpeoJiokeHHe 00  uHpopMmaiuH,




HaunmeHoBaH Ne Tema ypoka Kon-Bo | DnemeHTHI IpeaxmerHsble MeranpeamMeTHblie: Hdara NpoBe/ieHust
He paszjena ypoka 4acoB co/iepKaHus pe3yJbTaThl No3HaBaTeJbHbIE, an parr
KOMMYHHKATHBHBIE, PeryJsiTHBHbIE
CBOMCTBa pemaTh 3aJauu KOTOpasi Hy>KHa JUIsl pelieHHs yueOHOMH
3agayn. KOMMyHHKAaTHUBHBIE - YMEIOT
KPUTHUYHO OTHOCHUTBCSI K CBOEMY
MHEHHIO.
34 IIpumenenue 1 3amaun Ha | 3HatoT  ompeneneHue | PerynaTuBHBIC - MOHMMAIOT MPUYMHBI
CKaJISIPHOTO MpPUMEHECHNE CKaJIIPHOTO CBOETO HeyclieXxa M HaXOHAT CIOCOOBI
MPOU3BEACHUS TEOpPEM CHHYCOB W | NPOU3BEICHUS BBIXOZa u3 3TOH CHUTYaIIH.
BEKTOPOB K KOCHHYCOB U | BEKTOpOB, ycnoue | Ilo3HaBarenpHbIC - JIENaoT
PELICHUIO CKaJIIPHOTO NEPIEHANKYISIPHOCTH | MpEANoyiokeHne o0 uH(popManuw,
3a7ad. MPON3BEACHUSA BEKTOPOB, BBIPAXKAIOT | KOTOpasi Hy)KHA JUIS PEIIeHHs yueOHOH
Opranuzanus BEKTOPOB CKaJsIpHOe 3amaud. KOMMyHHKAaTHUBHBIE - YMEIOT
MIPOEKTHOM MIPOU3BE/ICHUE B | KDUTUYHO OTHOCUTBCA K  CBOEMY
JIeSITETTbHOCTH. KOOpAMHATaX, 3HAIOT | MHEHHUIO.
3aKIII0YUTEIbH €ro cBOIcTBa
blif 3Tan
35 Kontpomibnas 1 Kontpois u | Ilpumenstor PerynatuBusle -  pabotaloT 1O
pabora Ne3 mo OIlGHKAa 3HAHUM U | MOJyYeHHbIE COCTaBJICHHOMY IUIaHy, MHCIOJB3YIOT
TeMe: YMEHHUH TEOpEeTHYECKNEe 3HAHHS | OCHOBHBIE " JIOTIOJTHUTEIIbHBIE
«CooTHomenne Ha MPaKTHKe Cpe/ACTBa TOJydeHUS HH(OpMAIHH.
MEXIY [To3HaBarenbHbIE - nepesiatoT
CTOPOHAMH U coZiepKaHue B CKATOM W
yrIIamMmu pa3BEepHYTOM BUJIE.
TPEyTOJIbHUKa» KomMyHuKaTHBHBIC - YMEIOT
OTCTauBaTh CBOIO TOYKY 3pEHHS,
apryMeHTHpys ee, IIOATBEP)KAaTh
apryMeHThl (hakTaMu.
Jaunna 36 IIpaBunbHBIH 1 [Tonstue 3HatoT  ompenenenue | PerymsatuBHbIE - paboTalT 1O
OKPY>KHOCTH MHOTOYTOJIBHUK MIPaBUIBHOTO MIPaBUIBHOTO COCTAaBIICHHOMY IUIaHy, HCIOJB3YIOT
H  IUIOAb [Tonckoso- MHOTOYTOJIFHHKA. MHOTOYTOJIFHUKA OCHOBHEIE u JIOTIOTHUTEIIHHEIE
kpyra (11 4) HCCIIeIOBATEIHC dopmyna JUTST CpelcTBa AJIs OMydeHus: HHPOpMaIun
KUl 3Tanm 1o BBIYMCIICHUS  yIJia (cripaBoyHas JMTEpaTYpa, CpPEACTBA
IIPOEKTY IIPaBUJIBHOT'O n- UKT). ITo3HaBaresnbHBIE - 3aIMCHIBAIO
«I'eomerpuueck YTOJIbHUKA BBIBOJIBI B BUJE NMPABUII «ECIH ..., TO
ue MapKeTb» .». KoMMyHHKaTHBHBIE - YyMEIOT
OTCTauBaTh _ CBOIO TOYKY  3pEHHS,




HaunmeHoBaH Ne Tema ypoka Kon-Bo | DnemeHTHI IpeaxmerHsble MeranpeamMeTHblie: Hdara NpoBe/ieHust
He pa3jesa ypoka 4acoB coJep:KaHusA pe3yabTaThl NMO3HABaTEJIbHbIE, — Py
KOMMYHHMKATHBHBIE, PeryJITHBHbIE
apryMeHTHpYA ee.

37 OKpyKHOCTB, 1 TeopeMsl 00 | 3HalOT W NPHUMEHSIOT | PerynsTuBHBIE - COCTaBIAIOT IUIaH
OINKCaHHas OKPY>KHOCTH, Ha MpPaKTUKE TEOpEeMY | BBINOJHEHMS 3aJaHUN COBMECTHO C
OKOJIO ONMUCaHHOH oKoio | 00 OKpY>XHOCTH, | yuuTeneM. Ilo3HaBaTenbHbBIE - JeNar0T
MPaBUIBHOTO MIPaBUIBHOTO ONHCaHHOM OKOJIO | IpeArnojoxeHus o0 uHpopManuy,
MHOT'OYTOJIBHUK MHOT'OYTOJIBHUKA H | MPaBUIBHOTO KOTOpas  HyXHa Ui pelIeHus
a OKpY>KHOCTH, MHOI'OYTOJIbHHKA. IIPEeIMETHOU y4eOHOi 3aa4H.

BIIMUCAHHOW B HETO KoMMyHUKaTHBHEIE -  HOHHUMAIOT
TOUKY 3p€HHs APYTOrO.

38 OKpyKHOCTB, 1 TeopeMsl 00 | 3HAalOT W TNPHUMEHSIOT | PerynsTuBHBIE - COCTAaBIAIOT IUIaH
BIIUCAHHAs B OKpY>KHOCTH, Ha NpPaKTUKE TEOPEMY | BBINOIHEHMS 3aJaHUN COBMECTHO C
MPaBUJIBHBIN ONHMCAaHHON OKOJO | 00 OKPY>KHOCTH, | yYUTEIEM. ITo3HaBarenbHbIE -
MHOTOYTOJIHUK MPaBUIBHOTO BITMCAHHOU B | IEpENalOT COAEP)KAaHHE B CXKATOM,

MHOTOYTOJIbHUKA U | NMPaBHJIbHBIN BBEIOOPOYHOM HIIM Pa3sBEPHYTOM BHIIC.

OKPY>KHOCTH, MHOT'OYTOJIEHUK KomMMmyHUKaTHBHEIE - YMEIoT

BITMCAHHOM B HETO OTCTauBaTh CBOIO TOYKY 3pEHHS,
apryMeHTHpys ee, IIOATBEP)KAaTh
apryMeHThl (pakTaMu.

39 OKpyXHOCTb, 1 Teopemsl 00 | 3HAIOT W IPUMEHSIOT | PerynsiTuBHBIE - ONIpEeReNsIOT IeJb
OTHCaHHAs OKPY>KHOCTH, Ha MpPaKTHKE TEOpeMBbl | ydeOHOM NeSITeTIbHOCTH,
OKOJIO ONHUCaHHOH oOKoIo | 00 OKPYXHOCTH, | OCYIIECTBIISIIOT TIOMCK CpEICTB ¢e
MPaBUIBHOTO MPaBUIBHOIO BITMCAHHOU B | gocTwxkeHus.  Ilo3HaBarenbHele -
MHOTOYTOJIbHUK MHOTOYTOJIbHUKA U | NMPaBUJIbHBIN 3aMUCBIBAIOT BBIBOABI IIpaBUII "eciu. ..,
a WM BIMCaHHAs OKpY>KHOCTH, MHOTOYTOJIBHUK; 00 | To...". KommyHukaTHBHEIE -
B HETO BIIMCAHHOW B HETO | OKPY’KHOCTH, OpPraHU30BBIBAIOT yueOHOe

ONHCaHHONI OKOJIO | B3aUMOJEHCTBUE B IpyMIIE.
MIPaBUIBHOTO
MHOT'OYTOJIFHUKA

40 DopMmyinbl  AJis 1 DopMybl, 3ratoT Qopmynsl ans | PerymatmBHBIE - paboTaroT 1O
BBIYUCIICHHS CBSI3BIBAIOIINE BBIUHCIICHUS yIia, | COCTaBICHHOMY IUIaHy, HCIOJB3YIOT
TUIOLIAIH IUIOIA b M | WWIOMAd W CTOPOHBI | OCHOBHBIE u JIOTIOTHUTETIHHEIE
MIPaBUIBHOTO CTOPOHY MIPaBUIBHOTO cperncTBa JUTS MOy YeHUS
MHOT'OYTOJIBHUK MIPaBUIBHOTO MHOTOYTOJIFHUKA u | mapopmarm.  Ilo3HaBaTenmpHBIE -
a, €ro CTOPOHBI MHOTIOYTOJIbHMKA C | pajdyca BIHCAHHOW B | MEPEAalOT COAEPKAHHE B CXKATOM,
u paauyca pazuycamu HETO OKPY>KHOCTH, | BBIOODOUYHOM W Pa3BEpHYTOM BHJIE.




HaunmeHoBaH Ne Tema ypoka Kon-Bo | DnemeHTHI IpeaxmerHsble MeranpeamMeTHblie: Hdara NpoBe/ieHust
He paszjena ypoka 4acoB co/iepKaHus pe3yJbTaThl No3HaBaTeJbHbIE, an parr
KOMMYHHMKATHBHBIE, PeryJITHBHbIE
BIIMCAHHOU BITMCAHHOU U | BBIBOAAT ux n | KoMMyHUKaTUBHBIE - YMEIOT
OKPY>KHOCTH ONHCaHHON MPUMEHSIOT IpU | OTCTauBaTh CBOIO TOYKY 3pEHHUS,
OKPY>KHOCTEH peleHny 3agau apryMeHTHpys  ee,  IOJTBepxkjas
(daxTamu.

41 ITocTpoenue 1 3amaun Ha | BeiBomsr u | Perynatusuple - B guamore ¢
MPaBIIBHBIX MOCTPOCHHE MPUMEHSIOT IpU | yYUTENIEM COBEPILCHCTBYIOT KPUTEPUHU
MHOTOYTOJIbHUK MPaBIIBHBIX penIeHuH 3aja4 | ONEHKH W TIOJNB3YIOTCS HMH B XOJe
OB MHOTOYTOJBHUKOB | (pOpMynBI  IUIOMIaH. | OICHKH " CaMOOIICHKH.

Crposar  mpaBuibHbe | [lo3HaBaTeIbHBIC - nepearoT

MHOTOYTOJIbHUKH COZIep’)KaHHE B CXKAaTOM, BBIOOPOYHOM
WIn pa3BepHYTOM BUJIE.
KomMyHuKaTHBHEIE - YMEIOT
KPUTUYHO OTHOCHUTBCA K  CBOEMY
MHEHHIO.

42 Jnuna 1 ®opmyrna  ATUHBI | 3HAIOT ¢dopmyisl | PerynstuBHele - paboraror 1o
OKPY>KHOCTH. OKPY>KHOCTH. JUIMHBl OKPY>KHOCTH M | COCTaBIEHHOMY IIIaHy, MCIOJB3YIOT
TpaHCHAIHOHH Dopmyna IyTH | OyTH OKPY’>KHOCTH, | HapsamIy c OCHOBHBIMHU u
o- OKPY>XHOCTH NPUMEHSIOT WX TPHU | JOMOJHUTEIbHBIE CpezcTBa.
odopmuTeTBCK pelIeHnn 3a1a4 [To3HaBarenbHBIE - COMOCTABISIOT M
Wi 3Tam  mo 0TOMPaIOT MH(POPMAIHIO, MTOTYYECHHYTO
MPOEKTY n3 PpasHbIX HCTOYHHKOB.
«I'eomerpuueck KomMyHuKaTHBHBIC - YMEIOT
ue MapKeTb» BBINOJIHATH Pa3IMuHbIE POJIM B TPYIIIE,

COTPYAHUYATh B COBMECTHOM PELICHUN
y4eOHOIl 3a1aun.

43 ITnomane kpyra 1 DopMyibL 3HaroT ¢dbopmyiibl | PerynsTHBHBIE - NMOHUMAIOT MPUYMHBI
[Tnomans IUIOIAAN Kpyra M | MJIOMAag  Kpyra © | CBOETO Heyclexa M HaxXOIAT CIIOCOOBI
KPYrOBOTO KPYTOBOTO CEKTOpa | KPyroBOro  CeKTopa, | BBIXoJa u3 3TOH CUTYAaIHH.
CEeKTOpa npuMeHsioT ux 1pu | Ilo3HaBaTenbHBIE - JIeNatoT

pelIeHnu 3a1a4y Mpeanoyioxkenne 00  wHpOpMaIyH,
KOTOpasi Hy>KHa JUIsl pelIeHHs yueOHOH
3agaud. KOMMyHHUKAaTUBHBIE - YMEIOT
KPUTHUYHO OTHOCHUTBCSI K CBOEMY
MHEHHIO.
44 Pemenne 3amau 1 3anaun Ha | [IpumentosaT Gopmyis! | PerynsiTuBHbIE - NOHMMAIOT MPUYHUHBI




HaunmeHoBaH Ne Tema ypoka Kon-Bo | DnemeHTHI IpeaxmerHsble MeranpeamMeTHblie: Hdara NpoBe/ieHust
He paszjena ypoka 4acoB co/iepKaHus pe3yJbTaThl No3HaBaTeJbHbIE, an parr
KOMMYHHMKATHBHBIE, PeryJITHBHbIE
«/Imuna IIPUMEHEHUE JUIMHBI OKPY>XHOCTH W | CBOETO HEyCIeXa M HaXOJsT CIIOCOOBI
OKPY>KHOCTH. thopmyn JUIMHBI | IyTH OKpPY>KHOCTH U | BBIXOJA u3 3TOM CUTYyaIHH.
[Tnomans OKPY>KHOCTH u | popmynsl  momanu | Ilo3HaBaTenbHbIE - JIeNaroT
Kpyra» JUIMHBI OYTH | Kpyra W KpyroBOTO | mpearnojoxeHue o0 uHpopManuy,
OKPYXHOCTH CEeKTOpa IPH PEIICHHUHU | KOTOpasi Hy’KHA JUIS PeIIeHHs yueOHOH
3amaq 3agaun. KOMMyHHKAaTHBHBIE - YMEIOT
KPUTHYHO OTHOCHTbCSA K  CBOEMY
MHEHHIO.
45 Pemenne 3amaq. 1 Jmaa [MpumentosT dopmyins! | PerynsaTuBHBIE - COCTABIAIOT IUJIaH
Opranuzanus OKPYXHOCTH. JUIMHBl OKPY>XHOCTH W | BBITOJHEHUS 3ajad, pemaroT
MIPOEKTHOM IInomans kpyra JOYTH OKPYXXHOCTH U | MpOOJEeMbl TBOPUECKOTO U MOUCKOBOTO
JIeSITETIbHOCTH. ¢dopmynel  mIOIAAM | XapakTepa. ITo3naBatenbHbIE -
3aKIII0YUTEIbH Kpyra H KpyroBOTI'O | CAaMOCTOSITEJIBHO IPEATNOJIararoT, Kakas
BIH 3TAN CEeKTOpa IpU pellleHWH | nHpopMauusi HyXKHA [yl pEIIeHUs
3aja4 y4ebHoil 3anaun. KoMMyHUKaTHBHEIE -
yMEIOT B3IJISIHYTh HA CHTYAaIMio C
WHOM TIO3WIMU M JIOTOBOPHUTHECS C
JFOJTbMH MHBIX TTO3HIHH.
46 Konrponbnas 1 KonTpons u | [pumenstor PerynstuBHblE - ONpENENsIOT LElb
pabora Ne4 mo OLICHKa 3HAHMA M | MOJy4YEHHbIE yaeOHOI JIESITENbHOCTH,
Teme:  «JlnmmHa YMEHHUH TEOpEeTHUYECKNE 3HAHMS | OCYIIECTBIAIOT IOMCK CpEACTBAa ee
OKPYXHOCTH U Ha MPaKTHKe noctmwxeHus.  IlozHaBarenmbHbIE -
TUIOIIAb 3aIMChIBAIOT BBIBOJBI B BHJEC IPaBHI
Kpyra» «eciH ..., TO ...». KoMMyHHKaTHBHBIE
- YMEIOT BBIIOJHATH Pa3lWYHbIE POJIU
B rpyme, COTPYIHUYATH B
COBMECTHOM pEIICHHUH 3aa4H.
JBu:xenue (7 47 OTtobpaxeHue 1 IlonsTue OOBACHSIOT, 9TO Takoe | PerynmsaTHBHBIE - COCTaBISIOT IUIaH
4) IJIOCKOCTH  Ha 0TOOpaKEHUS 0TOOpaKeHne BBIIIOJHEHUSI 3aJlaHUil COBMECTHO C
cebs. Ilonstue IUTOCKOCTH Ha celds | mIocKocTH Ha  cebs, | yuuteneM. [lo3HaBaTenbHBIE - CTPOST
JIBIDKEHUS U JIBUKEHUE 3HAIOT  ONpEeJeNICHHE | MPEANoyoXKeHuss o0 uH(popManuH,
JIBIDKEHUS IJIOCKOCTA | KOTOpasg ~ HyKHa  JUId  pelleHus
NpeAMETHO I y4eOHO 3ajauu.
KomMyHuKaTHBHBIE - YMEIOT
OTCTauBaTh CBOK  TOYKY 3pE€HHs,




HaunmeHoBaH Ne Tema ypoka Kon-Bo | DnemeHTHI IpeaxmerHsble MeranpeamMeTHblie: Hdara NpoBe/ieHust
He paszjena ypoka 4acoB co/iepKaHus pe3yJbTaThl No3HaBaTeJbHbIE, an parr
KOMMYHHKATHBHBIE, PeryJsiTHBHbIE
apryMeHTHpysl €€, IOATBEPKAaTh
apryMeHThl pakramu.

48 Cummerpus. 1 OceBas n | [IpumeHsIOT CcBOWCTBa | PerynsTHBHBIC - NMOHUMAIOT NMPHYMHBI
ITouckoso- LEHTpaJIbHast JIBIDKEHUI Ha | CBOEro Heycrexa M HaXOIST CIOCOOBI
HCCIIEI0BATEIIBC CUMMETpPHUS MIPAaKTHKE; BBIXOJIa u3 3TOH CUTYaIHH.
KUi  3Tam 1o JIOKa3bIBAIOT, yro | Ilo3HaBarenpHbIC - JIENaoT
MPOEKTY «B oceBas W LEHTpalbHAS | MPEANoJoXKeHHe 00 uH(popManuH,
Moze — CHMMETPHS SBISIFOTCS | KOTOpasi Hy’KHA JUIS PeIIeHHs yueOHOH
reomerpusi!» JIBIDKCHUSIMH. 3agaun. KOMMyHHKAaTHBHBIE - YMEIOT

KPUTHYHO OTHOCHTbCSI K  CBOEMY
MHEHHIO.

49 IlapannenbHelii 1 JBmwxenue Guryp ¢ | OOBSACHSIOT, YTO Takoe | PeryisTUBHBIC - MOHUMAIOT HMPUYMHBI
MepeHoc. MOMOIIBIO HapanenbHbIi CBOEro Heycrexa M HaxOHSAT CIOCOOBI
IToBopoT HapaneabHOro MepeHoC U IIOBOPOT, | BBIXOJA u3 3TOH CUTYyaIHH.

nepeHoca JIOKa3BIBAIOT, yto | Ilo3HaBaTenbHBIC - JIeNaroT
napaenbHbII npeanojoxeHue 00  uHpOpMauy,
MepeHOC M TOBOPOT | KOTOpas HyXKHa JUIS peIeHus yaeOHoH
SIBIISIFOTCS 3agaun. KOMMyHHKAaTHBHbBIE - YMEIOT
JIBIDKCHUSIMA KPUTUYHO OTHOCHTbCSI K  CBOEMY
TUIOCKOCTH. MHEHHIO.

50 [MapanmenbHbIH 1 [oBopoTt CrposT 00pa3sl ¢uryp | PerynmsaTuBHBIE - COCTaBISAIOT IUIaH
HepeHoc. pu CUMMETPHSIX, | BBIIOJHEHHMS 3a/1a4, PEIICHNs TIPodIeM
IToBopor HapauieIbHOM TBOPYECKOTO U TIOMCKOBOT'O XapakTepa.

neperoce M moBopote. | [lo3HaBaTenbHBIC - nepearoT

Pemate  3amaum ¢ | comep:kaHHE B CXAaToOM, BHIOOPOYHOM

NPUMEHEHHUEM WIN pa3BepHYTOM BUJIE.

JIBIDKEHU . KoMMyHUKaTHBHBEIE - YMEIOT CITyIIaTh
JIPYTHX, OPUHAMATH JPYTyl TOYKY
3pEHHSL.

51 Pemenne 3amau 1 3amaumn ¢ | [Ipumensitor Teopemsbl, | PerynsatuBHbie -  paboTaloT 1O
o TeMe: HPUMEHEHHEM OTpakarolue COCTaBJIIGHHOMY IIIaHy, HCIOJIb3YIOT
«/IBIKeHU» JIBYDKEHUS CBOWCTBA PAa3IMYHBIX | Hapsmy c OCHOBHBIMH u

BUJIOB JIBHKEHUH JIOTIOJTHUTENBHBIE CPEJICTBA TIOJTyYESHUS
nHopmannu.  [lo3HaBaTenbHBIE -
COIOCTABJISIOT u 0TOMpAIOT




HaunmeHoBaH Ne Tema ypoka Kon-Bo | DnemeHTHI IpeaxmerHsble MeranpeamMeTHblie: Hdara NpoBe/ieHust
He paszjena ypoka 4acoB co/iepKaHus pe3yJbTaThl No3HaBaTeJbHbIE, an parr
KOMMYHHKATHBHBIE, PeryJsiTHBHbIE
nHpopManuio, MOJY4YEHHYIO u3
Ppas3HbIX HUCTOYHUKOB.
KoMmMyHuKaTHBHBIE - YMEIOT
BBIMOJIHATE Pa3IMYHbIE POJIU B TPYIIIE,
COTPYJHHUYAIOT B COBMECTHOM
pELICHUH 3a/1a4.
52 Pemenne 3amau 1 3agaun c | Pemator 3amaum Ha | PerymatuBHele -  paboraror 1O
o TeMe: MPUMEHEHHAEM KOMOMHAIMIO  JBYX— | COCTaBJICHHOMY IUIaHy, HCIIOJIb3YIOT
«/IBIKEeHUD JIBIDKCHUS TpeX BHAOB ABMKEHHUH; | HaApALy c OCHOBHBIMH u
NPUMEHSIOT CBOMCTBA | JOMOJHHUTENBHBIC CPECTBA TIOTyUCHUS
JIBUKCHUI st | uHpopmanmu.  [lo3HaBaTenbHblE -
peleHns NPHUKIATHBIX | CONOCTaBISIOT u 0oTOMpaIoT
3amau uH(pOpMAITHIO, MOJYYCHHY IO u3
Ppa3HbIX HUCTOYHUKOB.
KoMMyHUKaTHBHBIC - YMEIOT
BBINOJIHATH Pa3IMYHbIE POJH B TPYIIIE,
COTPYJHHYAIOT B COBMECTHOM
peLIeHnH 3aa4.
53 KonTponpsHast 1 Kontpois u | [lpumenstor PerymatuBasle -  pabortatoT 1O
pabora Ne5 mo OLICHKAa 3HAaHWH U | MOJyYeHHbIE COCTABJIEHHOMY IIIaHY, HCIOJIb3YIOT
TeMe: YMEHHUH TEOpeTHUYECKNe 3HAHMS | HapsIy c OCHOBHBIMH u
«/IBIKEeHUS Ha MPaKTHKe JIOTIOJTHUTENBHBIE CPEJICTBA TIOJTyYSHUS
nHpopmannu.  [lo3HaBaTenbHBIE -
COIOCTABJISIIOT u 0oTOHparoT
uHhopmanuio, MOJYYEHHY IO u3
pa3HbIX HCTOYHUKOB.
KoMMyHUKATHBHBIC - YMEIOT
BBITIOJTHATE Pa3IMYHBIE POJIH B TPYIIIE,
COTPYAHUYAIOT B COBMECTHOM
pelIeHn  3aa4.
HavanabHbie 54 IIpeamer 1 [Ipenmer 3HaroT npeaMet | PerynsiTuBHble - ONpENENsiOT Lelb
CBeJCHHUA M3 CTEPEOMETPUH. CTepeoMeTpusl. CTepeoMeTpuy; y4eOHOH JAEATETBHOCTH C IIOMOILBIO
cTepeoMeTpHu MHororpaHHuk MHororpaHHuk OCHOBHBIE (UTYpBI B | yuurens u CaMOCTOSITEIIHHO,
u (4 9) " MPOCTPAHCTBE; OCYILECTBIISIIOT TIOUCK CPEACTB €€
MOHSITUE jnoctmwkenus.  IlozHaBarenbHblE -




HaunmeHoBaH Ne Tema ypoka Kon-Bo | DnemeHTHI IpeaxmerHsble MeranpeamMeTHblie: Hdara NpoBe/ieHust
He pa3aeia ypoka 4acoB coaep:KaHus pe3yabTaThl Nno3HaBaTeJbHbIE, an parr
KOMMYHHKATHBHBIE, PeryJsiTHBHbIE
MHOTOTPaHHUKA,BBITYK | MEpelaloT COJCpKaHHe B CXKaTOM U
Jble W HEBBINYKJIbIC | pa3BEpHYTOM BUJIE.
MHOTOTPaHHUKH KoMmMyHuKaTHBHBIE - YMEIOT
opopMIIITH MBICIM B YCTHOH H
MMMCHbMEHHOU PEYH C YIETOM CHTYAIIHH.
55 [Ipm3ma. 1 [Mpu3ma. 3HaroT noHstue | PerymaruBHple -  pabortator 1m0
[Mapamrenenune [Mapannemenumen pr3Ma, COCTaBIICHHOMY IDIaHy, HCIOJB3YIOT
I CpoiicTBa mapajuieNienune]] U UX | Hapsamy c OCHOBHBIMH u
napaieeIuie OCHOBHBIC 3JICMEHTHI; | JOTIOJHUTEIBHBIC CPEACTBA MOIYUCHUS
Ia CBOWCTBa napopmanuu. [lo3HaBaTenbHBIE -
napajiesienunesa COTOCTAaBJISIOT u 0oTOMpaIoT
56 Tena 1 3HAIOT Tea BpalleHus | HHPOPMALUIo, MOJYYCHHY IO u3
BpaIlICHHUS. M KX  DIEMCHTHI, | Pa3HBIX HCTOYHHKOB.
Lynusap. pemiator  3agayn  Ha | KoMMyHHMKaTHBHBIE - YMEIOT
Konyc. pacuer 3JIEMEHTOB | BBIOJHATH Pa3lUYHbIe POJIM B IPYyIIIE,
57 Coepa. map 1 duryp. COTPYAHUYAIOT B COBMECTHOM
06 akcuomax 58 006  akcuomax 1 AKCHOMBI [Monyuaror cBemenus o | PCHICHAM 3a/1ad.
reometrpuu (1 reOMETPUH IUIAHUMETPUU cucreme aKCHOM
4.) IUTAHUMETPHH,
AKCHOMAaTHYECKOM
METOJE.
IloBTOpEHUE 59 TpeyronbHUKH. 1 3 npu3Haka | Jloka3piBaroT PerynsiTuBHbIE - MOHMMAIOT MPUYHHBI
(10 4.) [pm3Haku paBeHCTBA PaBEHCTBO, HWCIOJB3Yys | CBOETO HEyclexa M HaXOIAT CIOCOOBI
paBeHCTBa TPEYTOJEHUKOB MIPU3HAKHA PaBEHCTBA BEIXOJIa u3 ITOH CUTYAIHH.
TPEYTOJHEHUKOB [lo3HaBaTenbHBIC - nepeaaroT
60 IMomobue 1 [pusnaku mogo6ust | Jloka3plBalOT moA00HMe | COJEPKAHUE B CHKATOM U PA3BEPHYTOM
TPEyTOJIbHUKOB TPEyTroJIbHUKOB TPEYTOJEHUKOB, Bune. KoMMyHHMKaTHBHBIE - YMEIOT
paccunTHIBAIOT opopMiIAITH MBICIM B YCTHOH H
HEU3BECTHBIE MMUCbMEHHOM peyu C y4eTOM CUTYyaluil.
JIEMEHTBI
61 ITapannenbubie 1 [Ipuznaku JokasbiBatoT
npsiMbIe napajuieIbHOCTH napauebHOCTb
NPSMbBIX,  BBIYHCIISIOT

yIibl  IpH
IPSIMBIX

JIAHHBIX




HaunmeHoBaH Ne Tema ypoka Kon-Bo | DnemeHTHI IpeaxmerHsble
He paszjena ypoka 4acoB co/iepKaHus pe3yJbTaThl
62 YeThIpexXyroiabH 1 IIpsiMOyTroibHUK, Pemator  3amaun ¢
UKHU KBa/Ipar, pomO, | HMCTONIB30BaHUEM

napajuieJiorpamMmM, CBOHCTB JaHHBIX
Tpamnerus duryp

63 [Tnouranu 1 Dopmybr Beraucstor  miomanu
Iomanen BCex | Quryp
M3BECTHBIX
YETHIPEXYTOJIbHUKO
B

64 Cekymue " 1 TeopeMmsr o | PaccuntriBator
KacaTelbHbIC KacaTelbHbIX U | OTpe3KHn xopJ,

CEeKYIINX KacareJIbHbIX.

65 OKpYKHOCTb. 1 Bnucannsiit u | Pemaror 3amaunm Ha
BrniicanHbli LEHTPAJIbHBIN YITIbl | pacyeT LEHTPAIbHbIX U
yroJ BIIMCaHHBIX YIJIOB

66 Brucanasie u 1 CaoiicTBa Pemaror  3amaum ¢
OIMCaHHbIE BIIMCAHHBIX U | IpUMEHEHHEM CBOMCTB
YeTHIPEXYTOJIbH OIMCaHHBIX BITMCAHHBIX "
UKHU YETBIPEXYTOJbHUKO | OTMCAHHBIX

B YEeTHIPEXYTOJIbHUKOB

67 HUrorosas 1 I'eomerpuueckue Pemaror 3agaum xypca
JIMarHOCTHKA ¢urypst Ha | OCHOBHOH IIKOJIBI

68 Hrorosas 1 IUIOCKOCTH M HX

pabota

CBOMCTBA

MeranpeamMeTHblie:
No3HaBaTeJbHbIE,

KOMMYHUKATUBHBIC, PEI'YJIATUBHLIC

Hdara

NpoBeaeHUst

IJIaH

daxr
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