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Ili1anupyemble pe3yabTaThl OCBOCHUS Y4eOHOro npeamera «I'eomerpusp»

JInyHOCTHRIE:

HUCITOJIB30BaHUEC HpI/IO6p€TeHHBIX 3HAHUU U yMeHI/Iﬁ B HpaKTI/I‘-IeCKOf/'I ACATCIIBHOCTHU U HOBCCHHGBHOﬁ KU3HU I MOACITUPOBAHUA IPAKTUUCCKHUX
CI/ITyaHI/Iﬁ H UCCIICAOBAHMA IIOCTPOCHHBIX MOI[GJI@I\/JI C UCIIOJIb30BAHUECM allrapara rcoMCTpUuu;

(hopMHpOBaHHE OTBETCTBEHHOTO OTHONIICHHS K YYCHHIO, TOTOBHOCTH M CHOCOOHOCTH OOYyYarOmIMXCS K CaMOPa3BUTHIO W caMOOOpa3oBaHUWIO Ha
OCHOBE MOTHBALIMU K 00YYEHUIO ¥ TIO3HAHUIO, BEIOOPY JalbHEeHero oopazoBanus Ha 6a3e OpUEHTUPOBKH B MUpE Mpodeccuii u mpoheccnoHaIbH bIX
IIPEANIOYTEHNH, 0CO3HAHHOMY ITOCTPOEHUIO MHAMBUIyaIbHOM 00pa30BaTeIbHON TPAEKTOPUHU C YIETOM YCTOMUMBBIX T03HABATEIIbHBIX HHTEPECOB;
(hopMHpOBaHKE [IEJTIOCTHOTO MHUPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKH,
@OpMHpOBaHI/IC KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B O6HICHI/II/I N COTPYAHUUYCCTBEC CO CBEPCTHUKAMM, CTAPIINMHU U MJIaJIINMU B 06pa30BaTeHBHOI\/II,
0O0IIeCTBEHHO TOJIE3HOH, yaeOHO-HCCIIeIOBATENBCKOM, TBOPUECKOH U APYrUX BUIAX JCITEIHHOCTH,

YMCHHUE SACHO, TOYHO, I'PaMOTHO MH3JIaraTb CBOU MBLICIIU B YCTHOI\/'I U IIHNCHLMEHHOU pe€ur, NMOHUMATh CMBICII IOCTaBJICHHOU 3aaa4u, BBICTPAHWBATH
apryMEHTAalHI0, IIPUBOUTH IIPUMEPBI U KOHTPIIPUMEDHI;

KPUTHYHOCTH MBIIJICHUA, YMCHHUEC PaClIO3HABATh JIOTHYCCKH HCKOPPEKTHBIC BEICKA3bIBAHW A, OTIIMYATh TUIIOTE3Y OT (l)aKTa;

KpC€aTHBHOCTb MBIIIJICHUS, MTHUIIUATUBY, HAXOAYUBOCTH, AKTUBHOCTD IIPHU PCHICHUN IT'COMECTPUUCCKUX 3a1a4;

YMEHHE KOHTPOJUPOBATH MPOIIECC U PE3yIbTaT YICOHONH MAaTEeMAaTHUECKOM JISATSIIBHOCTH;

CTIIOCOOHOCTh K SMOIIMOHATLHOMY BOCTIPUSTHIO MAaTEMaTHIECKUX 0OBEKTOB, 33/1a4, PEIICHHUH, PACCyKICHUIA.

MeranpeameTHbIE:

B 9 xmacce nHa YpOKax Ir¢oOMETpUH, KaK U Ha BCEX IMPCIAMCETAX, 6y,Z[eT IMpOaO0JIKEHA pa60Ta 10 pa3BHUTHUIO OCHOB YHUTATEIHCKOM KOMIIETCHIIUU.

O6y‘laIOHlI/IeCH OBJIAACIOT YTCHHUEM KaK CpCACTBOM OCYIICCTBIICHHA CBOHUX I[a.]'H:HeﬁHIHX IIJIAaHOB: IIPOAOJIZKCHHU A 06p330BaHI/IH u CaMOO6pa3OBaHI/I$I,
OCO3HAaHHOTI'O IIJIaHUPOBAHUA CBOCTO aKTYaJIbHOI'O U IIEPCIICKTUBHOT'O Kpyra YTCHH.

[Ipu u3yueHuu reomerpuu oOydaroirecs: yCOBEPIICHCTBYIOT IPUOOPETEHHbIE HABBIKA paboOThl ¢ MHPOpMaIHei u nonoygHar ux. OHU cMOTyT

pa6OTaTI> C TCKCTaMUu, Hp606pa3OBBIBaTB U UHTCPIIPETUPOBATH COACPIKAIIYOCA B HUX I/IH(l)OpMaI_II/IIO, B TOM 4HUCJIC:

CHCTEMaTH3HPOBATh, COTIOCTABIIAT, aHAJTM3UPOBATh, 0000IIaTh U WHTEPIPETHPOBATH UH(POPMALIUIO, COAEPIKAIIYIOCS B TOTOBBIX HH(POPMAIIMOHHBIX
00BEKTaX;

BBIJICNISITh TJAaBHYIO M HW30BITOYHYIO WH(OPMAIMIO, BBINOJHATH CMBICIOBOE CBEPTHIBAHHE BBIICICHHBIX (DaKTOB, MEBICIEH; MPEACTAaBIATH
nH(OpMaIIHIO B CXKaToH cioBecHO! (hopMme (B BUJE MJIaHA WM TE3UCOB) M B HAIVIAIHO-CUMBOJIMYECKOM popMme (B BUe TabmuL, rpaduyeckux cxem u
JMarpamMMm, KapT MOHATUNH — KOHUENTYaJbHBIX JJMarpaMM, ONMOPHBIX KOHCIIEKTOB);

3aIOJIHATH U JONOJIHATH TaOIMIIbl, CXEMBI, IUArPaMMBbI, TEKCTHI.

B xone m3yueHus reomMeTpuH OOydarolluecs YCOBEPIIEHCTBYIOT OIBIT MPOEKTHOM JAEATENIbHOCTH, Kak 0co0oil (Gopmbl y4eOHON paboThl,

CIOCOOCTBYIOIIEH BOCIUTAHUIO CAaMOCTOSITEIbHOCTH, WHHUIMATUBHOCTH, OTBETCTBEHHOCTH, IIOBBIIIEHUIO MOTHBAMU U H(PPEKTUBHOCTH y4eOHOM
NEeATeNbHOCTH; B X0/I€ PEeIN3alUi UCXOAHOTO 3aMbIciia Ha MPAKTUYECKOM YPOBHE OBIIAJICIOT YMEHHEM BBIOMpATh aJ€KBATHBIE CTOSIIEH 3a/ade CPeCTBa,
NPUHUMATh pEIIEHHs, B TOM YHUCIE M B CUTYaIUsX HeorpenesreHHOCTH. OHU MOdIydaT BO3MOXHOCTH Pa3BUTh CIIOCOOHOCTh K pa3pabOTKe HECKOJBbKUX
BAapHAHTOB PELICHH, K TOMCKY HECTAaHJAAPTHBIX PEIICHUH, IOMCKY M OCYIIECTBICHUIO HanboJiee MPUeMIIEMOT0 PELICHHUS.



PerynsaruBhslie:
— onpedensamyb LIENb AATEILHOCTU HA YPOKE € TIOMOIIBIO YUUTENS U CAMOCTOSITENIBHO;
— YUHUTHCS COBMECTHO C YYHUTEJIEM O0HAPYXKHUBATh U hopmyauposams yuebmyio npooiemy,
—  YUMTBCS NIAHUPOSamb YUEOHYIO IEATEIbHOCTD HAa YPOKE;
—  BbICKA3bI6AMb CBOIO BEPCHIO, IIBITATHCA IIPEUIAraTh Cocod €€ MpoBepKU (Ha OCHOBE IPOAYKTUBHBIX 33JaHUM B yUeOHUKE);
— paloTas 1o npeyIoKEHHOMY IUIaHY, UCNONb306anb HEOOX0IUMBIE cpecTBa (YIeOHUK, KOMITBIOTEP U HHCTPYMEHTHI);
— onpeodensimb YCHEIHOCTD BBIIIOJHEHUS CBOETO 33JaHUs B IUAJIOTE C YUUTEIEM.

CpenctBoM (popMUPOBaHUS PETYISATUBHBIX JACUCTBUN CIY)KAT TEXHOJOTHS MPOOJIEMHOrO JHAliora Ha dTare M3y4eHHs HOBOTO Marepuaia H
TEXHOJIOTHUS OIICHUBAHUS 00pa30BaTEIBHBIX JOCTHKEHUHN (YIEOHBIX YCIIEXOB).

[lo3HaBaTenbHbIE:

— OpPHUEHTUPOBATHCS B CBOEH cHUCTeMe 3HaHWM: noHuMams, 4YTO HYKHa JOINOJIHUTENbHAs HHGOpMalus (3HaHUS) JUIs pelieHus: yueOHol 3a1auu B OJJUH
miar;

— Oenambe NMPeBAPUTENbHBIN 0mOop UCTOUHUKOB MH(GOPMALIUKU JJIs peleHus yueOHOM 3a1a4i;

— J00BIBaTh HOBBIE 3HAHUA: HAX0OUMb HEOOXOAUMYIO MH(OpPMALIMIO, KaK B y4eOHHKE, TaK U B MPEUIOKEHHBIX YUYUTENIEM CIOBApAX, CIPABOYHUKAX U
HMHTEPHET- pecypcax;

— I0OBIBaTh HOBBIC 3HAHUS: U361eKamb WH(POPMAIIHIO, IPEACTABICHHYIO B Pa3HbIX (hopMmax (TEKCT, TadnuIa, cxeMa, WIUTFOCTPAIIHS | JIp.);

— mepepabaThIBaTh MOJYyYEHHYIO HHPOPMALIHIO: HAOA00amb U 0ellamb CaMOCTOSTEILHBIE 8b18000bL.

CpenctBoM (popMHUpOBaHUS MO3HABATENIBHBIX NEHCTBUHN CIYKUT y4eOHBIN MaTepuan U 3aJaHus ydyeOHMKa, 0OecreurBaroliue MepBYyO JIMHUIO
pa3BUTUS — YMEHHUE OOBIICHITH MUP.

KoMMmyHHKaTHBHBIE:
— JIOHOCHUTH CBOIO MO3ULIHUIO JI0 APYTUX: 0¢hOpMIsAmb CBOIO MBICIIb B YCTHOM M MUCbMEHHOM peun (Ha YPOBHE MPEATIOKEHUS WIIH HEOOIbILIOTO TEKCTa);
— CIIyIIaTh Y TIOHUMATh peub Opyeux;
— BBIPA3UTENILHO Yumams N nepeckasvléams TEKCT;
— 6cmynams B Oecelly Ha YPOKE U B KU3HH,
— COBMECTHO 00208apu6amucs O TpaBuilaX OOIIEHUS U MTOBEJICHHS B IIIKOJIE U CIIE0BATh UM;
—  YUYUTBCS 8bINOIHAMb PA3TMYHBIC POJIM B TpyMIe (JUIEpa, UCIOTHUTENS, KPUTHKA).

CpenctBoM (popmupoBaHUS KOMMYHUKATUBHBIX JEHCTBUI CIIy>KaT TEXHOJIOTHS MpoOIEeMHOT0 nuanora (mooykaaroniuil ¥ moJBOAAIINN AUAJIOT),
TEXHOJIOTHS MPOAYKTUBHOTO YTEHUS M OpraHu3aius paboThl B MAJIbIX TPYIIIaX.



IIpeamerHsie:

Tema VYyamuecs HaydaTcs VYyamuecs 1nosydar BO3MOKHOCTb
Bexmoput — 0003Hauams U U300pPaANCaAMv 6eKMOpbl, — 081a0emb GEKMOPHbIM MemoOOM Ol peuleHusl
— uz00padxdcamv 6eKmMop, pasHvlil OAHHOMY, 3a0ay Ha GblUUCTIeHUe U OOKA3AMENbCMBO,
— cmpoumv 6eKmop, PASHuLL CyMMe O08YX 6eKMOpO8, UCNONb3VA NpaAsuild
MpeyeoNbHUKA, NAPANLEN0ZPAMMA, POPMYIUPOBAMb 3AKOHbI CLONCEHUS, — npubpecmu Onvlm 8bINOIHEHUS NPOEKMOB.
— cmpoums  CymMMy HEeCKONbKUX ~ BEKMOPOS,  UCHONb3VA — NPABUTIO
MHO20Y20IbHUKA,
— Ccmpoums 6eKmMop, PasHbulii pA3HOCMU 08YX 8EKMOPO8, 08YMsL CHOCOOAMIU.
— pewamsb ceomempuieckue 3a0ayu UCNOIb308AHUE ANICOPUMMA BbIPANCEHUS
yepe3 OaHHble GEKMOpbl, UCHONb3YS NPABULA CILONCEHUS, BbIYUMAHUSL U
VMHOJICEHUS. BeKMOPA HA YUCTO.
— pewamsv npocmeiiuiue 2eomempudeckue 3a0ayu, ONUPAACH HA U3VYeHHble
CBOLICMBA BEKMOPOB;
—  HAX00UumMbv CPeOHION TUHUIO MPaneyuu no 3a0AHHbIM OCHOBAHUSIM.
B nosceonesHoll scuznu u npu usyueHuu Opy2ux npeomemos.
—  UCNONIb3068aMb BeKMOPbL OJisl PEUeHUsl NPOCMetUX 3a0ay Ha onpeoeneHue
CKOPOCMU OMHOCUMENbHO20 OBUNCEHUS.
Memoo — onepuposamv Ha 0OA3060M YPOBHE NOHAMUIMU. KOOPOUHAMbBL GEKMOpA, 081a0emb  KOOPOUHAMHBIM MeMmOoOOM peuleHus
KOOpOuHam KOOPOUHAMbL CYMMbl U PA3HOCMU BEKMOPO8, NPOU3BEOCHUs. 8eKMOPA HA 3a0ay Ha @vlYUCTIeHUe U OOKA3AMeNbCMB0,

Yucno,
BbIUUCTAMb  KOOPOUHAMBL 6EKMOPA, KOOPOUHAMbL CYMMbL U
BEKMOPOS, KOOPOUHAMbBL NPOUIBEOCHUSL BEKMOPA HA YUCIO;
BbIUUCTAMb  Y20J MEANCOY BEKMOPaMU,

BbIUUCTAMb CKANAPHOE NPOU3BEOCHUE BEKIMOPO8,

BbIULUCTSAMb PACCMOSIHUE MENCOY MOUKAMU NO UZBECMHBIM KOOPOUHAMAM,
BbIUUCTAMb KOOPOUHANMBL CePeOUHbl OMPE3Kd;

COCMassimy ypaeHenue OKPYICHOCMU, 3HASL KOOPOUHAMbL YeHMPA U MOYKU
OKDYIHCHOCIMU, COCMABISMb YPAGHEHUE NPAMOLU NO KOOPOUHAmMam 08yx ee
mouex;

peutamsv npocmeniuiue 3a0a4u MemooomM KOOPOUHAM

pasHocmu

npuo6pecmu onslm UCNnoilb306aHUA
KOMNnvlonmepHsblx npozpavim ons daHanusza
UacmHblx ciydaes 63dUMHO20 pPACNOJIOHCEHUA
OprDfCHOCmeﬁ U npAmMslx,

npu05pecmu onsvlim 6bINOJIHEHUA NPOEKMO6




CoomHuoutenus

onepuposeams HaA bazoeom YPOBHE NOHAMUAMU. CUHYCA, KOCUHYca U

BblHUCIAIMb nﬂou;adu qbuzyp, COCMABIIEHHbIX U3

medncoy maHzenca y2nos, 08yx u bonee NPAMOY20JIbHUKOS,
Cmoporamu u —  NPUMEHAMb OCHOBHOE MPUSOHOMEMPUUECKoe MOHCOeCmeo Npu peuleHuu napannenocpammos, mpeyeoibHuKkos, Kpyed u
yenamu 3a0a4 HA HAXOJNCOEHUe OOHOU MPUSOHOMEMPUYECKOU QYHKYuU yepes cekmopa,
mpey2eo/lbHUKaA. opyayro, BbIYUCTIAMDb niowaou MHO20Y20/IbHUKOS,
Cranapnoe — uzobpadxcamv Y201 mexcoy 8eKMopamu,  GblYUCIAMb cKansapHoe UCNONL3YSl  OMHOWIEHUSL  PABHOBENUKOCU U
npou%edenue npouggeae].lue 8EKMOopos, pasHococmaesienHocmu,
BEKMOpos —  HaxoOumv yeabl MedcOy BeKmopamu, UCHOAb3Ys GOpMyny CKAI[apHO20 npuUMeHsimo aneebpauveckuil u
npou3eeoeHUs 8 KOOPOUHAmMax, MPUSOHOMEMPUYECKULL Mamepual npu peuleHuu
—  NpuUMeHAmb meopemy CUH)YCO8, meopemy KOCUHYCO8, 3a0au Ha evlducIerue nnowaoeu
—  npumeHamv GopMyny niowaou mpeyeoibHUKd, MHO2O0Y2O0/IbHUKO6,
—  pewamsv npocmeliuiue 3a0a4u  HA HAXOJCOEHUe CMOPOH U  Velos npuoopecmu onvim npumenenus
NPOU3BONILHOZO MPEY2ONbHUKA aneebpauvecko2o U - MPULOHOMEMPUUECKO20
B nosceonesnoti scusnu u npu uzyyeHuu Opyeux npeomemos. annapama npu pewenun 2eoMempuieckux 3a0a
—  UCNOb308amb 6eKmMOopbl 0Jis peulerus 3a0ay Ha 08UdCenUe U Oeticmeue Cul
Hnuna — onepuposamv  Ha ~ 0A3080M  YpOGHE  NOHAMUAMU  NPABUILHOO 861600UuMb  opmyny O GbIYUCIEHUS Yeld

OKPYIHCHOCTU U
naowaos Kpyea

MHO20Y20IbHUKA,
npumensimo opmyny 01 8bIYUCTIEHUS Y2lld NPABUTbHO2O N-Y20IbHUKA.
npuUMeHsims (opmyabl NIOWAOU, CMOPOHbL NPABUTLHO2O MHO20V2ONbHUKA,
Paouyca BNUCAHHOU U ONUCAHHOU OKPYICHOCIIU,

NpUMeHsmMb  QOPMYTIbl ONUHBL OKPYICHOCIU, OYeU OKPYICHOCHU, NAOWAOU
Kpyea u Kpy208020 ceKmopa.

UCNONL308aMb CEOUCMBA UMEPeHUsl ONIUH, Vel08 Npu peuleHuu 3a0ai Ha
HaxooicoeHue OnUHbl Ompe3Ka, 2padycHoU Mepbvl yerd,

BLIUUCTIAMb NIOUAOU MPEY2OTIbHUKOS, NPSAMOY2OIbHUKOS, Mpaneyutl, Kpy2oe
U cexkmopos;

BLIUUCTIAMY OJIUHY OKPYICHOCTIU U OTUHY OYeU OKPYICHOCHIU,

BLIYUCTIAMb  ONUHbL JUHEUHBIX JIeMEeHMO8 (ueyp U ux Yeivl, UCNOTb3YA
U3yYeHHble POPMYIbL.

B nosceonesnoui sorcuznu u npu uzyuenuu Opy2ux npeomemos:

peuiamo npakmuveckKue 361061’{1/1, C653aHHblEe C HaxooxcoeHuem

CEOMEMPUHUECKUX BETTUYUUH.

npasujlibHocO n-ycoJlbHUKA U NPUMEHANMb €€ 6
npoyecce peuteHusl 30001{,

npoGoOUMsb  OOKA3AMeNbCmed  meopem 0
dopmyne  naowaou, CMOpoHvl  NPABUILHO20
MHO20Y20/IbHUKA, — paouyca  GNUCAHHOU U
ONUCAHHOU  OKPYJICHOCIU U  CIeOCMEUll U3

meopem u NPUMEHAMb UX NPU peuleruu 3a0a,

pewams  3a0a4u  HA  OOKA3AMENbCMEO  C
ucnonv3osanuem Gopmyn ONuHbl OKPYICHOCU U
ONUHbL Oy2U OKPYICHOCIU, DOopMYyn Rniowaoeti

Quzyp.

Jleudicenust

onepuposamv Ha 6A3080M YPOGHE NOHAMUAMU OMOOPANCEHUsL NIOCKOCMU
Ha cebs u 08UINCEHUS,

onepupoeamv Ha 6A3080M YPOGHE NOHAMUAMU OCE8OU U YECHMPATbHOU
CUMMemPUU, NAPATLIEIbHO20 NEPEHOCAd, NOBOPOMA,

NPUMEHSIMb CEOUCMBA OBUNCEHUS NPU PEUEHUU
3a0ady,

NPUMEHSIMb  NOHAMUSL: 0Ce8asi U YEeHMPAIbHAs
CUMMempUsl, NAPALLETbHbII NEPEHOC U NOBOPOM




Pacno3nasams 8UObI OBUNCEHUL, 6 peuteHuu 3a0a4
BbINOIHAMbL NOCMPOEHUE OBUNCEHULl C NOMOWBIO YUPKYIA U JUHEUKU,
ocywecmeanames npeobpazosanue gueyp,

PACno3Hasams no 4epmencam, oCywecmenams npeoopazosanus ueyp c
NOMOWBIO 0CEBOU U YEHMPATLHOU CUMMEMPUU, NAPALIETbHO20 NePEeHOCa U

nosopoma.
Hauanshbie pacnosnasams Ha yepmedicax, pUcCyHkax, MOOeisx U 8 OKpydicarouem mupe |— 6blYUcCisams 00bEMbL npocmpancmeerHblx
ceedenus uz niocKue u npocmpaHCmeernHbvle ceomempudecKue gbuzypbz; 2eoMempuyecKux qbueyp, COCMABIICHHBIX U3
o NPAMOY20JIbHbIX NAPAINEAENUNE008;
cmepeomempuu pacnoswaeavmb paszeepmxu Ky6a, NpAMOY201bHO20 napaﬂﬂeﬂenuneda, . 3% D
npasuibHoU nupamudbl, L;me()pa u Konyca, - y2ﬂy6umb U paseumb npedcmaeﬂeﬁuﬂ o
onpe()eﬂﬂmb Nno JNUHEUHbLIM pasmepam pas3eeépmku qbueypbz JUHELHble npocmpaHCmeeHHbIX 2eOMEeMPUUECKUX gbuzypax;
paszmepuvl camou d)ueypbz u Hao6opom; —  npumeHamb NOHAMUE PA36EPMKU 0151 BLINOAHEHUS
8LIUUCTAMb 00HEM npsAMOY20716HO020 napafmeﬂenune()a. NpaKmuyeckux pac4émos.
06 axcuomax -3HAMb AKCUOMbL NIIAHUMEMPUU, Honyuumo bonee afzy607<oe npeacmaeﬂeuue o cu-

ceomempuu -yMemb UCNONb308AMb AKCUOMbL NPU peuleHUU 3a0a4 cmeme aKcuom NIAHUMEempUU U AKCUOMAMULECKOM
Memooe

Iloemopenue NpUMEHAMb NpU peuleHuu 3a0ay OCHOBHble COOMHOUWLEHUSI MeNCOy CMOPOHAMU U YeNamu HPAMOY20NbHO20 U NPOU3BOTbHO20

Kypca mpey2onbHuKa,

nianumempuu NpuUMeHsms Gopmyavl naouaou mpeyeorbHuUKdA.

pewams mpeyeoibHUKU ¢ NOMOWbIO Meopem CUHYCO8 U KOCUHYCO8,
NpUMeHsIMb NPUSHAKU PABEHCMBA MPEY20JIbHUKOS NPU PeULeHUU 2eOMemPUYeCcKUx 3a0at,

NpUMEHSIMb NPUSHAKU NO00OUSE MPey20TIbHUKO8 NPU PEULeHUU 2eOMeMPUYECKUX 3a0at,

onpeoensims GUObL YemblPexy20IbHUKO8 U UX C8OUCMEd,

ucnov3oeams Gopmynvl niowaoel pueyp 0 HAX0AHCOeHUs: Ux nIoWaol,

8bINOIHAMb Yepmedic N0 YCI08UI0 3a0a4l, peulams npocmetiuiue 3adayu no meme « Yemulpexy2onoHuKu»

UCNONb308AMb  CEOUCMBO CMOPOH UYemblPEeXyeOIbHUKA, ONUCAHHO20 OKOJO OKPYJICHOCMU, CBOUCMBO Vel08 BNUCAHHO2O
uemblpPexy2oNbHUKA NPU peuleruy 3a0at,

UCNONL308aMb YOPMYIbL ONUHBL OKPYIHCHOCIU U OVeU, NIOWAOU KPYed U CEKMOpa Npu peuieruu 3a0ad,

pewams ceomempuieckue 3a0ayi, ONUPAACHL HA CEOUCMBA KACAMENbHbIX K OKPYICHOCMU, NPUMEHSSE OONOJHUMENbHbLE
nocmpoenusl, aneedpaudeckutl U mpueOHOMempu4ecKull annapam,

npoooUmb onepayuu Hao 6eKMopPamu, 8bIYUCAMb OIUHY U KOOPOUHAMbL 6EKMOPA, Y20 MeHCOY 8eKMOPAMU,

PAcno3nasamy YpagHeHuUs: OKPYHCHOCMeEU U NPAMOL, YMemb UX UCNOb308AMb,

UCNONb308aMb NPUOOPEMEHHbIE 3HAHUS U YMEHUS 8 NPAKMUYECKOU 0essimelbHOCmU OJis peuleHUs. NPAKMUYeCcKUx 3a0a4, CA3AHHbIX C
HAXOHCOEHUEeM 2e0MEemMPUYECKUX 8eNUYUUH




Conep:xanue yueoHoro npeamera «['eomeTpus»
Bexmopul u memoo xoopounam.

[lonstue Bekropa. PaBeHcTBO BekTOpoB. Cl0KE€HHE M BBIYUTAHWE BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4Hcio. Pa3noxeHue BEKTOpa MO JBYM
HEKOJIJIMHEapHbIM BekTopaMm. KoopamHatel BekTopa. IIpocreiimne 3anaun B KOOPAMHATAX. YPaBHEHUs OKPYKHOCTH M IpsMOM. IIpuMeHeHne BEKTOpOB U
KOOPAMHAT MPYU PELICHUH 3a1ad.

OcHoBHasl 11e/lb — HAYYUTh YYal[UXCs BBIIOJHATH JEMCTBUS HAJ BEKTOPAMM KaK HAlpaBICHHBIMU OTPE3KaMH, YTO BAXKHO I NPUMEHEHMUSI
BEKTOPOB B (pH3HMKe; MO3HAKOMUTH C HCIOJIB30BAHUEM BEKTOPOB M METOJa KOOpAMHAT MPHU PEIIEHUH IeOMETPUUYECKUX 3ajad. BekTop ompenensercs kKak
HaIPaBJICHHBIM OTPE30K U JEMCTBUS HAJl BEKTOpPaMHU BBOASTCS TaK, KaK 3TO MPUHATO B (PU3HKE, T. €. KaK ACUCTBUS C HAll paBJICHHBIMU OTPE3KAMHU.

OcHOBHOE BHMMAaHHE JIOJDKHO OBITH yIENEHO BBIPAOOTKE YMEHUU BBINOJIHSATH ONEPALMU HAJl BEKTOpaMH (CKJIaJbIBaTh BEKTOPHI MO IpaBUIaM
TPEYroJbHUKA U NapaJljIeorpaMma, CTpPOUTh BEKTOP, PaBHBIM PA3HOCTHU JIBYX JIaHHBIX BEKTOPOB, a TAK)KE BEKTOP, PaBHBIM MPON3BEJACHHUIO JaHHOTO BEKTOpa
Ha JJaHHOE YHMCJIO).

Ha mpumepax mokasbiBaeTcs, Kak BEKTOPbl MOTYT HNPHUMEHSATbCS K PEUICHUI0 T'eoMeTpHuYecKux 3aaad. JleMoHcTpupyercss 3(pGeKTHBHOCTh
npuMeHeHust GopMya Uil KOOPAMHAT CEPEeIMHBbI OTpe3Ka, PAaCCTOSIHUS MEXIy IBYMS TOUYKaMH, YPaBHEHMH OKPYXHOCTH M NPSIMONH B KOHKPETHBIX
reOMETPUYECKUX 3aJauax, TEM CaMbIM JaeTCsl IPeCTaBIeHHE 00 N3y4EHUU T€OMETPUUYECKUX (PUTYp C TOMOIIBIO METOJIOB aJIreOpBhI.

Coomnouwenus mescoy cmoporamu u yaanamu mpey2onvruka. CransapHoe npouzgedeHue 6eKmopos.

CuHyc, KOCMHYC U TaHTeHC yria. TeopeMbl CHHYCOB M KOCHHYCOB. Pemnienue TpeyrojibHUKOB. CKalsipHOE MPOU3BEACHHUE BEKTOPOB U €ro
MIPUMEHEHHE B TEOMETPUUECKUX 3a/1a4ax.

OcHoBHasl 11e7Tb — Pa3BUTh YMEHHE YUaLIUXCS MPUMEHITh TPUTOHOMETPUYECKUI anmnapar Mpy pelieHuU TreOMETPUYECKUX 3aad.

Cunyc n xocunyc jroboro yria ot 0° go 180° BBOASTCS ¢ MOMOIIBIO €IMHUYHON IMOTYOKPYKHOCTH, JTOKA3bIBAIOTCS TEOPEMBI CHHYCOB M
KOCHHYCOB U BBIBOJUTCS €lle oJiHa (hopmMylia IIomaay TpeyrojabHuKa (0JOBHHA TIPOU3BEICHHUS IBYX CTOPOH HA CHHYC YIjla MeXIy HUMH). DTOT anmapar
MPUMEHSIETCS K PEHICHUIO TPEYroJbHUKOB.

CkansipHoe npou3BeAeHNE BEKTOPOB BBOJUTCS KakK B (hu3uKe (MPOU3BEACHUE JUIMH BEKTOPOB Ha KOCUHYC yria MeXay HUMH). PaccmaTpuBaroTcs
CBOMCTBA CKAJIIPHOTO MPOU3BEACHUS U €r0 MPUMEHEHHUE MPHU PELIICHUH FTeOMETPHUYECKHX 3aa4.

OcHOBHOE BHHMaHHE CJEIyeT YACTUTh BBIPAOOTKE TMPOUYHBIX HABHIKOB B MPUMEHEHUWU TPUTOHOMETPUUYECKOTO ammapaTa Mpy pelieHuu
F€OMETPUUECKHX 3a/1a4.

Jnuna okpyscnocmu u niowaos Kpyaa.

[IpaBuibHbIE MHOTOYTOIBHUKH. OKPYKHOCTH, OITMCaHHAsl OKOJIO MTPaBUJIBHOTO MHOTOYTOJIbHUKA U BIIMCaHHasl B Hero. [locTpoeHne mpaBUIIbHBIX
MHOTOYIOJIbHUKOB. J[iHa okpyxHocTu. [lnomane kpyra.

OcHOBHasl Lleb — paCIIMPUTh 3HAHHME YYAIlUXCS O MHOTOYTOJBHHKAX; PACCMOTPETH IMOHSTHUS AJWHBI OKPY)KHOCTU M IUIOIIAAM Kpyra M
dopmynbl 17 UX BBIYKMCICHUs B Hawyanme Tembl JaeTcst ompeneseHHe MpaBUIIBHOTO MHOTOYTOJIBHHKAa M PacCMaTpUBAIOTCS TEOPEMBI 00 OKPYKHOCTSIX,



ONMCAHHON OKOJIO NPaBUIBHOIO MHOTOYTOJbHMKAa M BIHCAHHOW B Hero. C IOMOIIBIO ONMCAHHOM OKPYKHOCTH PELIAIOTCS 33Jauyd O IHOCTPOECHUU
IIPaBUJIBHOTO IIECTUYIOJIbHUKA U IPABWIBHOTO 12-yrojapHUKa, €CIIU 1aH IPaBUIIbHBIN 11-yIOJIbHUK.

@opMyIIbl, BBIpAXAIOIUE CTOPOHY IPABUIBHOIO MHOTOYIOJIBHMKA W PAJWyC BIIMCAHHOW B HETO OKPYKHOCTH Ye€pe3 paguyc OINMCAHHOU
OKPYXHOCTH, UCTIOJIB3YIOTCSI IPU BBIBOAE (OPMYIT JITHMHBI OKPY)KHOCTH M TUIOINAAHM Kpyra. BeiBo onupaeTcs Ha MHTYUTHBHOE NIPEACTABICHUE O TIpeee:
IIPY HEOTPAaHMYECHHOM YBEJIMYECHHM 4YHMCJIa CTOPOH IIPAaBUIIBHOTO MHOTOYI'OJIBHMKA, BIIMCAHHOTO B OKPYXXHOCTb, €r0 IEPUMETP CTPEMHTCS K JUIMHE 3TOU
OKPYXXHOCTH, a IUIOIIA/lb — K IUIOIIAAU KPyra, OTPAHMYEHHOIO OKPYKHOCTBIO.

Jleusicenus.

OTtoOpakenue muockoctu Ha ceds. [lonstue aBwxkenus. OceBast U neHTpaidbHas cummeTpuu. [lapamnensHbiil nepenoc. IloBopot. Hanoxenus u
JBAKCHHSL.

OcHOBHast 1eNb — TO3HAKOMUTh YYaIIMXCS C TOHATHEM JIBKEHUSI W €ro CBOWCTBaMH, C OCHOBHBIMU BHJAaMU JIBKEHHH, C
B3aMMOOTHOLIEHUSAMH HAJIOKEHUM U IBUKEHUM.

JIBm>keHHe  IJIOCKOCTH  BBOJUTCS  KaKk  OTOOpakeHHME  IJIOCKOCTM Ha  cebs, COXpaHsSIoUlee paccTosiHue MeXay Toukamu. [lpu
paccMOTpPEeHUH BUJOB JBMKEHUM OCHOBHOE BHUMAHHUE YJENSIETCS MOCTPOCHHIO 00pa3oB TOYEK, MPSMbBIX, OTPE3KOB, TPEYroJIbHUKOB IPHU OCEBON U
LEHTPAJIbHOW CUMMETpHSIX, MapajuleIbHOM IHepeHoce, noBopore. Ha s¢ddexTHpIx mpumepax mnokasbplBaeTcsi NPUMEHEHUE [BW)KEHUI INPH pEIICHUU
reoMeTpuYecKkux 3anad. [loHsATHE HanOXEHHS OTHOCHUTCS B JAHHOM Kypce K YHCIY OCHOBHBIX INOHATHH. JlOKa3plBaeTcs, 4TO IOHATHS HAJOXKEHHUSA U
JBYDKEHUS SIBJIIIOTCSL SKBHBAJICHTHBIMM: JIF000€ HAJIOKEHUE SABISETCA ABWKEHHEM IUIOCKOCTH M 0OpaTHO. M3ydyeHue noka3aTenbCcTBa HE SBISAETCS
00s13aTeNIbHBIM, OJJTHAKO CIIEAYET PACCMOTPETh CBSA3b MOHATHI HANOKEHUS U JBU)KEHUSL.

Hauanvnole ceeoenus us cmepeomempuu.

[Ipeamet crepeomerpus. Muororpannuk. [1pusma. [apamnenenunen. Hunuuap. Konyc. Chepa u map.
OcHoBHasl 11e7b — MO3HAKOMUTH YYaIIUXCs C MHOTOTPAaHHUKAMU; TeJIaMU U IIOBEPXHOCTSMU BPALICHUSL.
06 axcuomax nianumempuu.
06 akcuoMax muaHuMeTpuu. HekoTopbie CBeICHUS O Pa3BUTUU T€OMETPUU
OcHoBHas 11enp — JAaTh 0oJiee rIyO0oKoe MPeCTaBIeHNE O CUCTEME aKCUOM IJIaHUMETPUH M aKCHOMATHYECKOM METOJIe

Ilosmopenue. Pewienue 3aoau.

[Tapannensheie npsMeie. TpeyronbHUkH. YeTbipexyroibHUKUA. OKpYKHOCTb.
OcHOBHasl 11eJ1b — UCIMOJIb30BaTh MATEMAaTUUECKUE 3HAHUS JUIsl PELICHMs] Pa3IMYHbIX MaTEMaTHUYECKHUX 3aa4.



TemaTHyeckoe IVIAHUPOBAHUE YUeOHOI0 MATepPHAJIa

Ne Ne Tema Kon-Bo OcHoBHas 11€1b Conepxxanue o0yueHus
n/m | ypoka 4acoB
1 1-18 |Bektopsl. MeToq 18 |HayuuTh ydamuxcs BBIIIOJIHATH IEHCTBUS [Tonstue BexTopa. PaBeHcTBO BekTOpoB. Cli0kKEHHUE U
KOOpAHMHAT HaJl BEKTOPAaMH KaK HallpaBJICHHBIMU BBIUMTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHCIIO.
oTpe3kamu, Pacimputs u yrioyouTtsb Paznoxenne BeKTOpa 1Mo JByM HEKOJUTMHEAPHBIM
MIPEACTABIICHUS YJAIUXCS O METOAE BekTopaM. Koopaunarsl Bektopa. IIpocrelimue 3anaun B
KOOP/IMHAT, Pa3BUTh YMEHUE MPUMEHSATh KOOp/AWHATaX. Y PaBHEHUS OKPY)KHOCTH U TIPSMOH.
anredpanvecKuil anmnapar npu perneHuu
TeOMETPUIECKUX 33124
2 | 19-29 | CooTHOIICHUS MEXKTY 11 | Pa3BuTh yMEHHE yJalIUXCS MPUMEHSTh Cunyc, KOCUHYC, TAHT€HC yriia. TeopeMbl CHHYCOB,
CTOpPOHAMH W YTIIaMH TPUTOHOMETPHUYECKHH armapaT IMpH PeleHIH | KOCHHYCOB. Pernenne TpeyroinbHnKoB. CKalsipHOe
TPEYroJIbHUKA. TeOMETPUIECKUX 3a1ad MIPOM3BEICHNE BEKTOPOB U €T0 IPUMEHEHHE B
CkasipHO€ TTPOU3BEACHUE TreOMETPUIECKUX 3a1auax.
BEKTOPOB
3 | 30-41 | JlnvHa OKPY>KHOCTH U 12 |PacmupuTh 3HaHHUE yHalTUXCS O [TpaBunbHBIE MHOTOYTOJIBHUKU. OKPY>KHOCTH, OTIMCAHHAS
IUIOIIAb Kpyra MHOT'OYI'OJIbHUKaX, PACCMOTPETh MOHATHS OKOJIO IIPaBUJIBHOTO MHOTOYT'OJIbHUKA M BIIMCaHHAs B
JUIMHBI OKPYXHOCTH U IUIOIAAN Kpyra u Hero. [TocTpoenne mpaBUIbHBIX MHOTOYTIOJIbHUKOB.
(opMyIbI TSl KX BBIYUCIICHUS Jinna okpyxHocTH. [Tnomans kpyra.
4 | 42-49 | lIBmxeHus 8 [To3HAKOMUTH y4alIUXCs ¢ MOHATHEM OtobOpakeHne mI0CKOCTH Ha ceOs1. [ToHaTHe TBKEHUS.
JIBYDKEHUS U €r0 CBOMCTBaMM, C OCHOBHBIMU | OceBas M LIeHTpajibHas cuMMeTpuu. [lapanienbHblii
BUJIAMH JBWKEHH, CO B3aUMOOTHOIEHUsIMU |niepeHoc. [loBopoT. Hanoxenust n aABMkeHHUS.
HAJIO)KEHUH U JBUKEHUH
5 | 50-57 |HayanbpHble cBeA€HUS U3 8 | Jlatb HayanbHOE npeAcTaBieHue o Tenax U | Ilpeamer crepeomerpun. ['eomerpuueckue tena. 1
CTepeoMeTpUn IIOBEPXHOCTSX B IPOCTPAHCTBE, IIOBEPXHOCTU. MHOTOIpaHHUKU: NIpU3Ma,
HO3HAKOMUTb y4aIllUXCsl C OCHOBHBIMU napaesenunes, nupamMuaa, GopMyIbl JUIsl BBIYUCIEHUS
(dopMmynamu A7 BBIYMCICHUS TUIOINAeH ux 00beMoB. Tena u MOBEPXHOCTH BpallleHHs: LUIUHAP,
HOBEpXHOCTEH 1 00BEMOB TeN KOHYC, 11ap, GOpPMYJIbI [l BBIYUCIICHUS UX ILIOIIAeH
MOBEpPXHOCTEH 1 0OBEMOB.
6 | 58-59 | AKCHOMBI IUTAHUMETPHUH 2 | Jlatb Gonee riry0bokoe mpeacTaBiIeHUe O becena 00 akcomax reoMeTpuu
cUCTeMe aKCHOM I'€OMETpPUH, B YACTHOCTHU O
pa3IMYHBIX CI0CO0aX BBECHUS MOHATHUS
paBeHCTBa (HUTyp
7 | 60-68 |IloBTropenue. Pemenue 9

3aJda4







KanennapHo-temaTnuyeckoe nJiaHMmpoBaHue 1Mo reoMeTpuu B 9 kiiacce

No Jara
Ij1aH ¢daxr | Tema ypoka | Kon- | DnemeHTHI IIpenmernele | MetanpeaMeTHble: JImuHOCTHBIE pe3yabTaThI /3 Ob6pazosar | [loarors
BO COZIepIKaHUS Ppe3yNbTaThI MO3HaBaTeNbHbIE, eJIbHBIE ka k OI'D
— KOMM YHHKATHUBHEIE, pecypcebl
peryJsTHBHbIC
1,2 IToBTOpE- 2
HHE
3 [Monsitne 1 N3zobpaxator | PerynstuBHble - paborator o | OObsicHstoT camomy cebe | [1.76,77
BEKTOpa u COCTaBJICHHOMY IJ1aHY, | CBOU OTZEIIbHBIE | BBIYYUTH
0003Ha4al0T | MCIOJB3YIOT Hapsay ¢ | ommxaiimme LIEJH | ONpeneieH
BEKTOPBI OCHOBHBIMH u CaMOpa3BUTHA; MTPOABIIAIOT v, peIInThb
JIOTIOJTHUTENBHBIE  CPENCTBA | MOJOXKUTENbHOE oTHomieHue | Ne745, 740
4 [Nonstue 1 PaBeHCTBO HAXOJIAT MOJTy4EHHUS uHdopmalnmmu. | K ypokaM  reoMerpud; | Pemmrs Ne
BEKTOpa BEKTOPOB. paBHBIE ITo3HaBatenbHbIE - | mOHMMaIOT MPUYMHEI ycriexa | 742,747,
KomnnmneapHsl | BEKTOpBI COIOCTABJIAIOT M OTOMpAlOT | B yd4eOHOM JnedrenbHOCTH; | 751
€ BEKTOPBI UHGOPMALMIO, MOMYYCHHYIO | JAalOT aJeKBATHYIO OLICHKY U
U3 Pa3HBIX  MCTOYHHMKOB. | CAMOOLICHKY y4eOHOMI
KoMMyHHUKaTUBHBIE - YMEIOT | JIEATENbHOCTH;
BBINOHATD PA3JIMUHBIC POJIU B | aHAIU3UPYIOT COOTBETCTBUE
IpylIle, COTPYAHHYAIOT B | pe3yJbTaTOB TPEOOBaHUAM
COBMECTHOM DPELUEHUH 3a1a4 KOHKPETHOU y4eOHOi
3a/1a4u
5 Crnoxenne | 1 Crnoxenne Crposr OObsicusitor  camomy cebe | I1.79,80
u BEKTOPOB. CyMMY u CBOH OTZETbHBIE | MPOYUTATH,
T — 3aKoHBI pa3HOCTh Ommkaime menu | permmts No
BEKTOPOB CIIOKEHUS. IBYX U Ooiee caMmopa3BUTHs; TPOSBISIOT | 757, 759,
[Ipasmio BEKTOPOB, MOJIOXKUTENBbHOE OTHOIIeHHe | 761
TPEYrolbHHUKA. | TOJIb3YITCA K ypoKaM  MaTeMaTHKH;
[IpaBumno TIPaBUIIOM MOHMMAIOT MPUYMHBI yCcTIexa
Mapayenorpa | TPeyroiabHUK B y4eOHOH [IeSTeIbHOCTH;
MMa a, JIAfOT aJICKBaTHYIO OIIEHKY U
Tapasenorp CaMOOIICHKY y4e0HOH
amMa, JIeATeNbHOCTH;
MHOTOYTOJIbH AHATM3HPYIOT COOTBETCTBHE
nKa pe3ysIbTaToB  TpeOOBaHMSIM
KOHKPETHOH y4eOHOM
3a1a9u
6 Crnoxernne | 1 Paznocts 1Byx | Ctposit Perynarusnsie - ompegnenstor | IIpossustor Pemmts Ne
u BEKTOPOB. pa3HoOCTh 1eIb y4eOHOM e TeNbHOCTH C | MMO3HABaTENbHBIH MHTEepec K | 758,




BBIYUTAHHE [IporuBomono | BEeKTOPOB, MIOMOIIIBIO yUauTeINs U | U3YYCHHIO MmareMaTuky, | 763(a,0),
BEKTOPOB JKHBIA BEKTOp | TPOTHBOIIONO | CAMOCTOSITEIBHO, criocobam pemienus | 767
JKHBIA BEKTOP | OCYILECTBIISIOT MOWCK | Y4eOHBIX  3ajady;  JaloT
CPeICTB €€  JOCTIKEHHS. | MO3UTHBHYIO  OLEHKY |
[lozHaBaTenbHbIE - MEPENAOT | CAMOOLIEHKY y4eOHOH
COZIep)KaHWE B CXKATOM H | JIEATENLHOCTH;  aJEKBATHO
pa3BepHYTOM BUJIE. | BOCHPUHUMAIOT OLICHKY
KoMMyHUKaTHBHBIE - YMEIOT | YUUTEIsI W CBEPCTHHKOB,
0(hOpMIISITH MBICII B YCTHOW M | aHAIM3UPYIOT COOTBETCTBUE
MICBMEHHOH PEYM C YYETOM | pe3ylbTaToB TPeOOBaHUSIM
CUTYyalU. KOHKpPETHOMH y4eOHOi
3aJaun
Crnoxenne 3anaun Ha PerynsituBnbie - B auanore ¢ | [Ipossistor Peumte Ne | http://resh
u pUMEHEeHHe YUYHUTENIEM COBEPIICHCTBYIOT | IMO3HaBaTeJbHBIA MHTEpec K | 769,771, uege.ru/
BLIYUTAHIE BEKTOPOB KpUTEpUU OLIEHKU U | U3Y4CHHIO MaTemaruku, | 774
MOJNB3YIOTCSL HMMH B XOze | crocodam pelieHus
OLEHKM M  CaMOOLEHKHU. | yueOHBIX  3aJa4;  JaloT
[To3HaBarenbHbIC - | MO3UTHBHYIO  OLEHKY H
1peo0pa3oOBEIBAIOT MOJENU C | CAaMOOLCHKY y4eOHOH
LENbl0  BBIABICHUS OOIIMX | JEATEIBHOCTH;  aIeKBaTHO
3aKOHOB, ONpPENeNIOINX | BOCIPHHIMAIOT OLICHKY
HpeaMETHYIO o0nacTh. | yUuTeIsI U CBEPCTHHUKOB;
KoMMyHHUKAaTHBHBIE - YMEIOT | aHAJM3HUPYIOT COOTBETCTBHE
npu HEOOXOJIMMOCTH | pe3yNlbTaToB  TPeOOBaHUSIM
OTCTauBaThb  CBOK  TOYKY | KOHKPETHOM y4eOHOi
3peHHs], apTYMEHTHPYSI ee 3aa4u
YMHOXEHH YMHOXeHHE 3Ha0T PerynsituBHbie - ompepensitor | O0bscHsoT camomy cebe | I1.83,mpou
e BekTopa BEeKTOpa  Ha | CBOWCTBa 1eNb yaeOHOM AeATEeNbHOCTH ¢ | CBOM Hambonee 3aMeTHbIE | UTaTh,
HA YHCITO. YHCIIO. YMHOKEHUS HIOMOIIBIO YUUTENA U | JOCTIXKEHHS;  NPOSBILIOT | PEIUTh Ne
ThprveneH CaoiicTBa BEKTOpa Ha | CAMOCTOSTENBHO, MO3HaBaTeNbHBI HHTEpec K | 782, 783
YMHOKEHUS YHCIIO, OCYILIECTBIISIFOT MIOUCK | M3YYEHHIO npeamMera,
ue BEeKTOpa  Ha | yMEIOT CpENCTB €  JOCTMKEHHS. | crocobam peIICHUs
BEKTOPOB K YUCIIO pelarhb ITo3HaBaTeNbHbIE - MEPENAIOT | YUYEOHBIX  3amay;  JaroT
pemeHuo 3a1a4u Ha | COAEp)KaHME B CXKAaTOM U | aJ€KBaTHYIO OLIEHKY u
3a1aq YMHOXXEHHE | pa3BepHYTOM BUJIE. | CAMOOLICHKY y4eOHOU
BekTOpa Ha | KOMMYHUKAaTHBHBIE - YMEIOT | IEATEIBHOCTH;  ITOHHMAIOT
YHCIIO 0o(hOpPMIIATH MBICIH B YCTHOM U | MIPUYHUHBI ycliexa B y4eOHOU
NHCBMEHHON pPeYr C Y4eTOM | NesTEeINbHOCTH
CUTYyaLuH.
YMHOXEHU 3amaun Ha | Pemaror PerynstuBHble - paborator no | [IposBisitor Pemmte Ne | UKT(mipe3
e BeKTopa MIPUMEHEHNE 3a7a4d  Ha | COCTaBICHHOMY IUTaHy, | TO3HABaTEIbHBIH MHTepec K | 785,786 EHTaIHs)
HA YHCTO. BEKTOPOB MIPUMEHEHHE | MCTIOJB3YIOT Hapsay C | M3Y4CHHIO MaTeMaTHKH,
Tpuvenen 3aKOHOB OCHOBHBIMH u | criocobam penieHus
CITOXKCHUS, JOTIOJIHUTENBHBIE  CPeACTBA | yUeOHBIX  3amad;  JIaloT
ue BBIYHTAHUS MOJTY4CHHUS nHpOpMAMK. | MO3UTHBHYIO  OLEHKY H
BCKTOPOB K BEKTOPOB, [o3HaBaTenbHbBIC - | caMOOICHKY y4aeOHOU




pelIeHuo YMHOXEHUS CaMOCTOSITEIHHO JIEATENIFHOCTH;  aJ€KBATHO
3amau BEKTOpa HA | MpEAIoJaraor, Kakasl | BOCIIPUHHMAIOT OLICHKY
YHCITO nHpopmManmst  HYKHa  JUIS | YYUTENSS W  CBEPCTHUKOB;
pemieHuss y4eOHOW 3alauu. | aHAJIM3HPYIOT COOTBETCTBHE
KoMMyHUKaTHBHBIE - YMEIOT | pe3yjibTaToB TpPeOOBaHMSIM
CIIyIIaTh JIPYTHX, IBITAIOTCS | KOHKPETHOU y4eOHOM
NpUHAMATh JIPYTYI0 TOUKY | 3aJ1adu
3peHusi, TOTOBBI HW3MEHUTH
CBOIO TOUKY 3PEHHSL.
10 YMHOXEHU ITonstue 3HatoT, Kakoil | PerynstuBHble - ompenensiror | OObsicHstoT camoMy cebe | Pemmth Ne
e BeKTopa cpemHen OTPE30K 1eNb yIeOHOM IEATEIbHOCTH ¢ | CBoM  HauOonee 3ameTHbie | 789, 792
Ha YHCIIO. JIMHUH Ha3bIBAETCS MIOMOIIIBIO YUHUTEINS W | JOCTW)KEHHS;  TPOSIBISIOT
Tipumenen TpamneuuH. cpenueii CaMOCTOSITEIHHO, TO3HABATENILHBII MHTEpEC K
Teopema 0 | JIMHKEH OCYIIECTBIISIIOT MOUCK | M3YYEHHIO npenmera,
ue cpenHeii Tpamnenuw; CPeICTB €€  JIOCTHXKEHHsS. | crocodam pelieHus
BEKTOPOB K JTUHUAN ¢dopmynupyto | [lo3HaBaTenbHblE - HEpedarOT | yueOHBIX  3ajay;  JaloT
peleHuo Tpaneuuu T U | COOCpP)KAaHHE B CXATOM U | aJCKBATHYIO OLICHKY U
3a1au JIOKa3bIBAIOT | pa3BepHYTOM BUJIC. | CAMOOIICHKY y4eOHOi
TEOpEMY (6] KOMMyHI/IKaTI/IBHI)Ie - YMCHOT | ACATCIBbHOCTHU, IIOHHUMAKT
cpenHen 0(hopMIISITH MBICIIM B YCTHOM U | TIPUYMHBI yclieXa B y4eOHOM
JIHUH MICbMEHHOM PEYM C YUETOM | JeATelbHOCTH
Tparneuuu CUTYaluH.
11 Pemmenue 3amaun Ha | Pemaror PerynsaruBnslie - paboratoT no | IIposBistor
3a71a4 110 HNpUMEHEHUE 3a/a4u Ha | COCTaBJIICHHOMY IUIaHy, | O3HAaBaTENbHBII MHTEpeC K
TeMe BEKTOPOB NPUMEHEHUE | UCTIONB3YIOT Hapsny C | M3Y4CHHIO MaTeMaTuKy,
«BeKTops 3aKOHOB OCHOBHBIMH U | crocobam pelieHus
CIIOXKCHUS, JOMOJHUTENIBHBIE  CPEACTBA | yU4eOHBIX  3ajad;  JAioT
B TS— BBIYMTaHUA HOJIy4eHHUS UHGOpPMAIMK. | MO3UTUBHYIO  OLEHKYy U
BEKTOPOB, Ilo3HaBarenbHbIE - | camooneHKy yuebHoit
3a1a1 1o YMHOXEHHS | CAMOCTOSATENHEHO IESITENBHOCTH;,  A/ICKBATHO
TeMe BEKTOpa Ha | MPEIIONararoT, Kakasi | BOCIPHHUMAIOT OLICHKY
«BekTopen» YHCIIO0 uHpOpManMs ~ HYKHa I | YUUTENS W CBEPCTHUKOB;
pemieHust y4eOHOW 3amadu. | aHAIM3HPYIOT COOTBETCTBHE
KoMMyHUKaTHBHBIE - yMEIOT | pe3ylbTaToB TPEOOBaHMAM
CIylIaTh JPYrHX, MbITAIOTCA | KOHKPETHOM yueOHOM
NpUHAMATh JAPYryl0 TOUKY | 3a1adu
3peHnsi, TOTOBBI HM3MEHHUTH
CBOIO TOUKY 3PEHHSL.
13 KonTponsa Koutpons  u | Ilpumensitor | PerynaruBueie - mnonumarotr | [Ipossisitor
ast pabota OIICHKa MOTYYEHHbIE | MPUYMHBI CBOETO HEyCIexa W | MO3HABATENbHBIH HMHTEpEC K
Nel o 3HAHUH 1 | TEOPETHYECK | HAXOMIT CHOCOOBI BBIXOJA M3 | M3YYEHHIO npenMera,
TeMe yMEHHH Ve 3HaHWS Ha | 3TOH CUTYallH. | OIICHUBAIOT CBOIO YYEOHYIO
MIPaKTHKE [To3HaBaTenbHBIE - MEPENAIOT | IESTENBHOCTb, TNPHMEHSIOT
«BexTopED COZIep’KaHWEe B CXKaTOM WM | TpaBHIIA JIETIOBOTO
pa3BepHYTOM BHJE. | COTPYIHHYECTBA

KOMMyHI/IKaTI/IBHI)IC - _YMCHOT




CIIyIIaTh JPYTUX, TPUHUMATH
JIpYryIo TOYKYy  3peHHf,
M3MEHUTD CBOIO TOYKY
3pEHMSL.

I'nasa 10. Meton xoopaunar (104)

HeJ’IBI pacliupuTs 1 yFJ'IY6I/ITB MpEACTAaBJICHU yUalllUXCA O METOAC KOOPJAUHAT, pa3BUThb YMCHUEC MMPUMCHATDH anre6pa1/1qec1<m71 armapar Ipu peuICHuu

TCOMCTPHUUICCKHUX 3a1a4

14 Koopaunar | 1 Koopnunats! Omnpenemnsiior | PerynstuBHele - B auanore ¢ | O0bscHstoT camomy cebe | [1.86
Bl BEKTOpa BEKTOpa, KOOpAMHATHl | YYUTEIEM COBEpIICHCTBYIOT | CBOM HauOojiee 3aMeTHBIE | MPOYUTaTh,
JUTMHA TOYKH KPUTEPUH OIICHKH U | JOCTHXKCHHS;  TPOSIBISIIOT | BBIYYHTh
BEKTOpa. TUTOCKOCTH; MOJNB3YIOTCSL MMM B XOJIe | MOJOXKUTEIBHOE OTHOLICHHE | TEOPEMBI,
Teopema 0 | MPOBOAAT OLEHKM ¥  CaMOOIEHKH. | K ypOKaM  MaTeMaTHKH, | pemuTh Ne
PpaznoXKeHUu ornepanun ITo3HaBatensHbIE - | mmpokwuii nHTepec K HoBomy | 913, 915
BEeKTOpa 1O | Haj CaMOCTOSITEIHHO yueOHOMY MaTepuaiy,
JBYM BEKTOpaMH, MpeIoNarar, Kakasi | croco0aM pelleHUs] HOBBIX
HEKOJUIMHEAPH | BBIYUCIAIOT uHopmanus  HyKHa IS | yueOHBIX 3a1ay,
BIM BEKTOpPaM | JUIUHY U | pemieHust y4eOHOW 3ajgaud. | 10OpoXkenaTenbHOe
KOOpJAWHAThI KOMMyHI/IKaTI/IBHI)Ie - YMEIT OTHOIICHUE K CBEPCTHHKAM;
BEKTOpa, ClIymiaTb APYIrux, INpUHHUMATh aICKBATHO BOCIIPUHUMAIOT
Yyrol MeXOy | APYTyl0  TOYKY  3PEHHS, | OLEHKY yYHTems
BEKTOpaMH TOTOBBI U3MEHHUTH CBOIO TOUKY
3pEHUSL
15 Koopnunar | 1 JetictBus Hanx | PackianpiBa PerynsaruBnabie - coctapisioT | [IposBisior I1.87
bl BEKTOPA BEKTOpaMH 10T BEKTOp 10 | IJIaH  BBINOJHEHWS  3ajady, | O3HABATENbHBIH MHTEPEC K | BBIyYHTb
IBYM pelaoT npoOIeMbl | U3Y4EHHUIO npeaMera, | GOpMyIsl,
HEKOJUTMHEeap | TBOPYECKOTO M IIOMCKOBOTO | CIIoco0am pemrenust | pemmth Ne
HBIM xapaktepa. [lo3HaBaTenbHbIC - | yueOHBIX 3a7ad4; narot | 917, 919,
16 BEKTOpaM, CaMOCTOSITEIIHHO aJlekBaTHyl0  camoolleHky | 921
HaXOIAT IpenoaraT, Kakas | yueOHOH JeATEeNbHOCTH;
KoOpAMHATHl | MHpOpMAaUMs  HYKHa JUIA | IOHMMAIOT NMIPUYHMHBI ycIexa
BEKTOpa, pemreHns  y4eOHOW 3amadyd. | B y4eOHOH JAesATENbHOCTH,
BEIMONHAIOT | KOMMYHUKAaTHBHBIE - YMEIOT | aHAJH3HUPYIOT COOTBETCTBHE
JefCTBHS Hal | IpH HEOOXOAMMOCTH | Pe3yNbTaTOB  TpeOOBaHMAM
BEKTOpPaMH, OTCTaWBaTh  CBOIO  TOYKY | y4eOHOH 3amauu
3aJJaHHBIMU 3peHHsI, ApTYMEHTHPYS ee.
KOOp/AMHATaM
u
17 pocrefimr | 1 Koopnuaater BreonsT PerynstuBable - coctaBisitor | OObsicHstor camomy cebe | I1.88
He 3a1a41 B BEKTOpA, (bopmynsl IJIaH ~ BBINONHEHUS — 3ajady, | CBOM OT/ICNIbHBIC | MTPOYUTATD,
KOOp/IHHAT KOOPIUHATHI KOOpJIMHAT penraroT npobiemsl | Onmxaiinme LETH | peruTh Ne
ax CepeUHbI BEKTOpa TBOPYECKOTO W TIOMCKOBOTO | CaMOpas3BHUTHs; TposBisioT | 932, 934
OTpe3Ka, 4epes xapakrtepa. [lo3HaBaTeNnbHBIC - | MTOJOXKUTEIBHOE OTHOILCHUE
JUTHHA KOOp/IMHATHl | CAMOCTOSATEIBHO K ypOKaM  MAaTeMAaTHKH,
BEKTOpA, ero KOHL@ W | TPEAIOoNararT, Kakas | [HUPOKHH HHTEpEC K HOBOMY
paccrosiHHe Havana uHbOpMaLUsT  HYKHA Ui | y4eOHOMY MartepHay,
MEXIY JABYMS | KOOpJIMHAT pemieHusi  y4eOHOM  3ajauu. | crocodaM  pemeHusl HOBBIX




TOYKAMH CepeIUHBI KoMMmyHUKaTHBHBIE - YMEIOT | yueOHBIX 3amad;
OTpe3Ka, B3MNISTHYTh HA CHTYallMI0O C | JOOpoXKenaTeabHOe
JUTHHBI UHOU MO3ULIUH U | OTHOIICHHE K CBEPCTHUKAM;
BEKTOpa W | JIOTOBOPHUThCS C  JIIOJBMH | aJIeKBaTHO BOCIPHHHUMAIOT
paccrosHus WHBIX TO3ULIUH. OIICHKY YYHTENs
MEXTy ABYMSI
TOYKAMH
18 [Ipocreiinr Juaa BreiBogsT Pemuts Ne | http://resh
He 3a1a4H1 B BEKTOpa, hopmyIbr 939, 941, uege.ru/
KOOPAMHAT paccTosiHue JUTUHEI 947
ax MEXIy JIBYMs | BEKTOpa  H
TOYKAMH pacCTOsSHUS
MEXTy IBYMSI
TOYKAMH
19 YpaBHeHUA YpaBHeHHe BriBonsaT PerynsaruBasie - paborator no | [Ipossisor I1.90, 91
OKPYKHOCT OKPY>KHOCTH YpaBHEHHUS COCTaBJICHHOMY IUIaHY, | IO3HABATEJIbHBII MHTEPEC K | IPOYUTATh
U 1 TIpAMOiA OKPY>XHOCTH | MCIIOJIb3YIOT Hapsaay C | U3YYEHMIO npenmera, | Pemmuts Ne
5 TPSIMOM, | OCHOBHBIMHU U | crocobam pemerns | 961, 963
20 VpasHerus VpasHerue CTPOSIT JIOTIONHATENIBHBIC  CPEICTBA. | YYeOHBIX — 3a1ad;  JAKOT [por o
OKpYKHOCT HpAMOit okpykHocTh | Ilo3HaBaTenbHbIC - | aneKBatHyio CaMOOI_IeHK}./ 966, 968,
. U IpsAMBIC, | COMOCTABIAIOT M OTOMpAOT | y4eOHOH ACSTENBHOCTH; | 971
1 1 IpAMOon 3a/laHHbIE MHPOPMALMIO,  HONYYEHHYIO | MOHUMAIOT IPHYHHBI
YPaBHEHMSMH | U3 pa3HBIX  HCTOYHMKOB. | ycIexa/Heycrexa B ydeOHOH
21 YpaBHeHUA VYpaBHEeHUA Pewator KoMMyHHUKaTUBHBIE - YMEIOT | JIEATENBLHOCTH; Pemmte Ne Pemenue
OKPYKHOCT OKpPY>KHOCTH U | 3aJla4d C | BBIONHATH Pa3IUYHBIC POJIK B | aHAIM3UPYIOT cooTBeTcTBUE | 973, 975 TEOMETP
W 1 IpAMOit TPSAMOM UCIIONB30BaH | TPYIIE, COTPYOHHYAIOT B | PE3yIbTaTOB  TPeOOBaHMAM HYECKUX
ueM COBMECTHOM pEIleHUH 3a7a4yi. | yueOHOM 3a1a4n 3a1aq
YpaBHEHUI
OKPY>KHOCTH
U IpIMOU
22 Pemenune 3amaun mo | 3amuceiBatoT | PerynstuBHBIE - ompenesiior | Breipaxaror momoxkutensHoe | Pemmts Ne | UKT(mmpes
327184 [0 Teme «MeTon | ypaBHEeHHS 1eb yueOHOM esITeNbHOCTH C | OTHOIIeHHe K  mpoueccy | 977, 979, CHTAIIHU)
TeMe KOOpJIMHAT» MIPSIMBIX U | IOMOILBIO yUaHUTEINs H | IO3HAHUI, aneksaTHo | 980
«Merox OKPY)KHOCTEH | CaMOCTOSTENEHO, OLICHHBAIOT CBOIO Y4eOHYIO
, UCTIONIb3YIOT | OCYLIECTBIISIOT MOUCK | JCSTENBHOCTD; NPHUMEHSIOT
KoopnHaT ypaBHEHUS CpEICTB €€  JOCTIKCHHS. | IpaBHia JICTIOBOTO
» npu pernrernn | [lo3HaBaTeNbHbIE - TEPENAIOT | COTPYIHHUECTBA
3aJa4, CTpOAT | COlep)KaHHE B CIKATOM,
23 Pemenne 3anaun IO | OKPYXKHOCTH | BHIGOPOYHOM H PasBEPHYTOM Peruts No
3a7a4 110 Teme «Merox | gy mpswmsle, | Buge. KoMMyHHKaTHBHBIE - 984, 985
TeMe KoopAruHAT» 3aJIaHHbIEC YMEOT OpraHu30BBIBATH
«Metox YpPaBHEHMSAMH | y4eOHOE B3aMMOICHCTBUE B

KOOpAUHAT
»

TpymIe.




24 Konrponmsn | 1 Konrpons u | [Ipumensitor | PerynsatuBaele - noHumarot | IIpossistor OtBeTuTh
ast paGora OIICHKa MOTyYEHHbIE | MPUYHMHBI CBOETO HEyclexa M | IMO3HaBaTeNbHBIM HWHTEpeC K | Ha
Ne2 1o 3HAaHUH U | TEOPETHYECK | HAXOMIT CHOCOOBI BBIXOJA M3 | M3YYEHHIO IpeaMeTa, | BOIPOCH K
TeMe yMeHUH Ve 3HaHUS Ha | 3TOH CUTyallll. | OIICHMBAIOT CBOIO y4eOHyro | riase 10

MpaKTHKE [lo3HaBaTenbHBIE - TEPENAIOT | NESITENBHOCTh, TMPHMEHSIOT

«Merozn COZIep)KaHWE B CXKaTOM WM | NpaBHiIa JIEIOBOTO
KOOpAUHAT pa3BEepHYTOM BHJIE. | COTPYIHHYECCTBA
» KoMMyHUKaTHBHBIE - yMEIOT

CIIyIIaTh JPYruX, NPUHUMATH

JIpYTyIo TOYKYy  3peHHS,

M3MEHUTD CBOIO TOYKY

3peHusl.
I'naBa 11. CooTHoOIIEHHS MEXAY CTOPOHAMH U yriIaMH TpeyroibHuka. CKansipHOoe npon3BeieHre BeKTopos (119)
Lenb: pa3BUTh YMEHHE yYalIUXCsl IPUMEHITh TPUTOHOMETPHYECKUH annapart MpH pPelIeHnH reOMEeTPUYECKHX 3a/1ad

25 Cunyc, 1 Cunyc, Beruucnsitor | PerynsituBuele - B auanore c¢ | [Ipuaumaror u ocamsatot | [1.93, 94 Pemenue
KOCHHYC H KOCHHYC, CHHYC, YVUYUTENIEM  COBEPIICHCTBYIOT | pOJIb 00y4aroIerocs; | BbIy4HTh reoMeTp
TAHIEHC TaHTeHC. KOCHHYC, KpPHUTEPHU OLIEHKH U | MPOSIBISIIOT (bopMyIIbI, UUYECKHX
yria OcHoBHOE TaHTeHC MOJNIB3YIOTCSL HMMH B XOJIe | NMO3HABaTENbHBIA MHTEpeC K | pemuTh Ne 3a1a4

TpUrOHOMETpHU | yriioB oT 0 10 | OLIEHKH " CaMOOIICHKH. | M3ydeHuro mpeamera; npaioT | 1013(s,r)
yecKoe 180, ITo3HaBaTenbHbIE - | agexBaTHyt0 oOLeHKY cBoeil | 1015(B,r)
TOXJECTBO. JOKa3bIBAIOT | 3alMCHIBAIOT BBIBOABI B BHJE | YUEOHOW IEATEIBHOCTH
DopMyIBI OCHOBHOE mpaBun  "echud...,  TO...".
HPUBEICHUS. TpuroHoMmetrp | KomMMyHHKaTHBHBIE - yMEIOT
Cunyc, HUYEeCcKoe 0(OpPMIIATH MBICIH B YCTHOH U
KOCHHYC, TOXJIECTBO, MICBMEHHON PEYH C Y4eToM
TaHI'€HC YIJIOB | 3HAIOT pEUEBbIX CUTYaLUHL.
ot 0? no 180? | dopmyny st
BBIYHCIICHUS
KOOpAMHAT
TOYKH

26 Cunyc, 1 ®opmynsl i | 3HAIOT PerynstuBubie - B gmanore ¢ | OOpsicHsstor  ommmumst B | Pemmrs No
KOCHHYC H BBIUHCIICHUS hopmybt YUUTENIeM  COBEPIIEHCTBYIOT | OIeHKax omHoW u Toit xke | 1012 (T),
TAHIeHC KOOpJMHAT MIPUBENCHUS; | KPUTEPUHU OLICHKH U | CUTyalluu pasaeivMu | 1019
— TOYKH ¢dopMyny Ans | MONB3YIOTCA WMH B XOA€ | JIIOABMH, NPHHUMAIOT POIb

BBIUUCICHUA | OEHKM W CAaMOOLEHKH. | YIEHHKA, MPOSIBIISTIOT
KOOpJHMHAT [To3HaBaTenbHBIC - | MoO3HaBaTENbHBII MHTEpEC K
TOYKH 3aMMChIBAIOT BHIBOABI B BHAE | M3YUCHHMIO IPEIMETa

NpaBUI «ECIH ..., TO ...».

KoMmMyHUKaTHBHBIE - yMEIOT

ohOpMIIITH CBOM MBICIIH B

YCTHOW M MUCBMEHHOW pedH C

YYETOM PEUEBBIX CHTYAIHH.

27 Cunyc, 1 DopMyIel, JokaseBator | PerynstuBHble - moHMMaioT | OObsicHsoT camoMmy cebe | Pemmts Ne
KOCHHYC H BBIp@XAIOIIe | TEOpeMy O | IPUYMHBI CBOEro Heycrexa M | cBom Haumbonee 3amerHeie | 1018(B,r),
TAHIEeHE TI0IIA b 10 HaXOIAT CIIOCOOBI BBIXOJA W3 | JOCTYKEHUS 1014(s,r)

TPEYrOJIbHUKA | TPEYTONbHUK | ITOH CHUTYaIHH.




yria 4epes IBe | a, [lo3HaBaTenbHBIE - JIENMAlOT
CTOpPOHBI U | IPUMEHSIOT MPEIONIOKEHNE 00
yroln MeXIy | TeopeMy Ipu | MH(GOpMAIH, KOTopas HyXHa
HUMH peleHuu Ui peleHus y4eOHOM
3a1a4 3amaun. KoMMyHUKAaTUBHEIE -
YMEIOT KPUTHYHO OTHOCHTBHCS
K CBOEMY MHEHHIO.

28 [Tnomans Teopema HoxkaseBator | PerynstuBHble - paboratoT mo | OObsicHsror  oruuust B | 11.96,98, UKT(npe3 | Pemenne
Tpeyronb- CHHYCOB, TEopemMy COCTaBJICHHOMY IUTaHy, | OIIEHKax OJHOW M TOW JKe | PelIuTh EHTaIHs) 3a1a4
HUKA TeopemMa CUHYCOB, UCIOIB3YIOT  OCHOBHBIE U | CUTyalluu pasubivu | Nel1020(B), ygactu C

KOCHHYCOB. NPUMEHSIIOT JIOTIOJIHUTENBHBIE  CPEJCTBA | JIIOABMH, NaroT ajgekBatHyro | 1023
[Tpumepst NpY pelieHny | (cripaBoyHast JUTepaTypa, | OLEHKY pe3yibTaTaM CBOCH
IIPUMEHEHUS 3a7a4 CpelcTBa UKT). | yueOHoi JIeSTEIIBHOCTH,
TEOpeMbI [To3HaBatenbHbIE - | IpoSIBISIIOT  WMHTEpeC K
CHHYCOB u COTOCTaBJISIIOT ¥ OTOMPAIOT | MPEAMETY
KOCHHYCOB nHopMaLuio, MOJYYECHHYIO
JUTst U3  pa3HBIX  HCTOYHHKOB
BBIYHCIICHUS (cipaBounuky,  UHTepHeT).
JJIEMEHTOB KoMMyHHKAaTUBHBIE - YMEIOT
TpeyrolbHHUKa B3MNISHYTh HA CHTYalHIO C

HHOU MO3ULIUN Hu

JOTOBOPUTBCA € JTIOJbMHU

WHBIX TTO3UINH.

29 [Inomans 3amaun Ha | [Ipumensitor | PerynsatuBnble - ompenessitor | [IposBmsior  ycroiuuBeid | Pemmts Ne
Tpeyronb- HCTIONB30BaHU | TEOPEMBI 1ens y4eOHOH IeATeNbHOCTH, | HHTepec K crocobam | 1025 (8,r)

HUKA e TEOpeM | CHHYCOB U | OCYIIECTBIISIOT MOUCK | pemieHus Io3HaBaTeNbHBIX | 1027
CHHYCOB U | KOCHHYCOB CpeICTB €€  JOCTIKEHHMS. | 3a1ad, MOJIOKUTENBHOE
KOCHHYCOB npu pemieHnd | [lo3HaBaTenbHbIE - MEPEIAlOT | OTHOUIEHHE K ypoKam
3a1a4 COZIep’KaHWE B CXKATOM, | MAaTEMaTUKU
BEIOOPOYHOM U Pa3BEPHYTOM
Buzme. KoMmMyHuKaTuBHbBIE -
YMEIOT MNPUHUMAaTh  TOYKY
3pEeHHs IPyroro
30 Teopema 3amaun Ha | Pemaror Perynstusable - mpepemstior | OOwsicHssior camoMy cebe | Pemmrs Ne | http://resh
CHHYCOB. HCIIONBE30BaHN | 3aJa4u Ha | 1eb yueOHOM JesITeNbHOCTH C | CBOU ormensusie | 1030, 1033 | uege.ru/
e TEOpEeM | WCIIONB30BAaH | ITOMOIIBIO yauTeNns n | Ommkaimme LETH
CHHYCOB U | W€  TEOpEeM | CaMOCTOSTENBHO, CaMOpa3BUTHS, TPOSIBIISIOT
KOCHHYCOB CHHYCOB ¥ | OCYIIECTBIISIOT TIONCK | MHTEpEC K  HU3Y4CHHIO
31 KOCHHYCOB CPeICTB €€  JOCTIKEHHS. | TpeaMeTa, JIaroT
[To3HaBaTenbHBIC - | MIONOXUTENBHYIO OLEHKY H
COTNOCTaBISIIOT M OTOMPAIOT | CAMOOIICHKY  pe3ysibTaTtaM
nH(pOpMaLMIO, TOTYYEHHYIO | JEeATEIbHOCTH

U3  Ppa3HbIX  HCTOYHHUKOB,
3aITCHIBAIOT BBIBOJIBI B BHUJIE
OPaBUI «ECIH ..., TO ...».
KoMMyHUKaTHBHBEIE - YMEIOT




B3IMJISIHYTh HAa CUTYalMIO C
HHOH TO3ULIUHN u
JIOTOBOPUTBCSI € JIIOJbMU
HWHBIX ITO3UIHH.

32 Teopema Mertoas! IIpoBonsr PerynsituBHble — padoraror o | O0bscHAIOT camoMy cebe | Pemmts
KOCHHYCOB. penieHus WU3MEPUTENIbH | COCTaBICHHOMY IIaHy, | cBom HamOomee 3amerHbie | Nel(035,
CooTHOIIE 3ajay, ple  paloTHI, | UCTIONB3YIOT ~ OCHOBHBIE W | IOCTIXEHWs;  mposBisitor | 1037
33 AR CBSI3aHHBIE C | OCHOBAaHHBIC | JIOTIONIHUTENBHBIE  CPEICTBA | MOJIOKHUTEIFHOE OTHOIIECHHE
WU3MEpUTENbH | Ha nHpopManuH. K YpoKaM  MaTeMaThKH,
CTOpOHaMH BIMHU ucronp3oBad | [lo3HaBaTenbHBIE — MEPENAIOT | IIMPOKUI HHTEPEC K HOBOMY
1 yriamMmu paboramu UM TEOPEM | COIEPKAHWE B CKATOM, | yueOHOMY MarepHany,
TpEYroJibHU CHHYCOB, U | BEIOOPOYHOM WM | crioco0aM pelIeHHsT HOBBIX
Ka KOCHHYCOB pa3BepHyTOM BUsie. | y4eOHBIX 3a/ay;
KoMMyHHKaTUBHBIE — YMEIOT | JOOpOXKenaTeabHOe
npu HEOOXOJIMMOCTH | OTHOLIEHHE K CBEPCTHHKAM;
OTCTauBaTh  CBOKO  TOUYKY | JAOT aJeKBAaTHYIO OIICHKY
3peHusi, apryMeHTHpYs ee, | yueOHOU JesITeNnbHOCTH
TIO/ITBEPIK 1ast apryMEeHTHI
(dakTamu.
34 Pewmenue 3amaun Ha | Ilpumensitor | PerynsatuBHble - onpenemsitor | IIposBiasror  yCTOWYMBBIIL
TPEYroabHH UCIOJIB30BaHU | TEOPEMBI nenb y4eOHOH HEATENbHOCTH, | MHTEpec K crocobam
35 KOB e TEOpEM | CHHYCOB M | OCYILECTBISIOT IOMCK | pelIeHHs I103HaBaTEeNbHBIX
CHHYCOB U | KOCHHYCOB CpeNCTB €€  JOCTIKEeHMS. | 3ajad, HOJIOKUTEIIBHOE
KOCHHYCOB npu perieHny | Ilo3HaBaTenbHBIC - MEpeNaloOT | OTHOLIEHHE K ypoKaMm
3a1aq COlep)KaHHe B CXKATOM, | MATEMaTHKU
BBIOOPOYHOM U Pa3BEPHYTOM
Bune. KoMmMyHHMKaTuBHBIE -
YMEIOT INPUHAMATh  TOUYKY
3pEeHHs IPYroro
36 CkanspHoe [lonstne yrma | 3HaroT PerynstuBubie - ompenenstor | Ilorumaror weoOoxomumocts | 11.101, 102 | UKT(pe3
nponsBese MEXITY onpeneieHre | Lelb y4eOHOM NeITeNbHOCTH, | yY€HHs,  OCBAaMBAlOT W | NPOYUTATb, | CHTALHA)
Hite BEKTOPaMH, CKaJISIPHOTO OCYILIECTBIISIFOT MOUCK | IPHHUMAIOT  COLMAIBHYIO | OTBETHTb
BEKTOPOB CKaJISIPHOE MPOU3BENECHN | CpeCTBA €€  JOCTIKEHHS. | poiib O0ydaromierocs, JAaroT | Ha
npousBeleHNe | i BeKTOpoB, | Ilo3HaBaTenbHBIE - JENAIOT | AJEKBATHYIO OLICHKY | BOIPOCEHI
BEKTOPOB M | yCIIOBHE TIPEATIOIOKEHIS 00 | pesymbTaTaMm cBoel ydaeOHoi# | Ha ¢.271,
€ro  CBOWCTB, | MEPHECHAUKYN | HHPOpPMAIHU, KOTOpas HY)XHa | JESATEIbHOCTH permThb
CKaJSAPHBII SIPHOCTH TUTS perreHus yueOHOI Nel041,
KBajJpaT BEKTOPOB. 3amaun. KOMMyHUKATUBHBIC - 1043
BEKTOpa YMEIOT ~ OTCTamBaTh  CBOMO
TOYKY 3pEHHS, apTyMEHTHPYS
ee, MOATBEPXKIaTh apryMEHTEHI
(dhakramu.
37 CkasipHoe Ilonsitne Beipaxarot PerynstuBHble - mnoHmMaroT | OO0bscHAIOT camomy cebe | Pemmts Ne
nponsBese CKaJISIPHOT O CKaJISIpHOE NPUYMHBI CBOETO Heycrexa W | cBom HamOornee 3amerHele | 1047, 1048
Hile MIPOMU3BEACHUS | TPOM3BEICHN | HAXOASAT CIIOCOOBI BBIXOZA W3 | NOCTWXKEHHS,  NPOSIBISIOT

BCKTOpPOB B

€ BEKTOpOB B

9TO’ CUTYaLUU.

II03HABaTCIbLHEBIN HMHTCPEC K




BEKTOPOB KoOpAWHaTax | koopauHatax | Ilo3HaBarenmpHBIE - JENalOT | H3YYEHUIO NpenMeTa, IaloT
n €ro | , 3HAIOT €ro | MpeAroIoKEHHE 00 | anexkBaTHYyrO OLICHKY
CBOIicTBa CBOIiCTBa, nH(popManuy, KOTOpas Hy)KHa | pe3y/lbTaToB CBOCH yueOHOM
YMEIOT UL peleHus y4eOHOH | JAeATeTbHOCTH
pemartb 3agaun. KoMMyHUKAaTUBHBIE -
3a1a4n YMEIOT KPUTHYHO OTHOCHTBHCS
K CBOEMY MHEHHUIO.

38-39 Pemenne 2 3amaun Ha | 3HaroT PerynstuBHble - mnoHmMaroT | OObscHAIOT camomy cebe | Pemmts No Pemenne
3a71a4 1o MIPUMEHCHHE omnpejielieHHe | MPUYMHBI CBOErO Heycrmexa W | cBoum Hambomee 3amernbie | 1052,1060( 3a1a4
Teme TEeopemM CKaJISIPHOTO HaXOAAT CIOcoOBbl BHIXO/IA U3 | JOCTHKEHUS B,I') gactu C
«CooTHOLIE CHHYCOB W | MIPOM3BEIECHU | JTOM CHUTYaIIH.

KOCUHYCOB W | 1 BEKTOpOB, | [lo3HaBaTenbHbIE - JAENalOT

HIL MEXIY CKaJISIPHOTO yCIIOBUE NpeAOoNIoOKEHNE 00
CTOpOHamMu NPOM3BEACHHS | TEPHECHANKYN | MHPOPMAIMH, KOTOpasi HYKHa
U yriiaMmu BEKTOPOB SIPHOCTH a1 peueHus y4eOHOit
TPEYTONbHH BEKTOPOB, 3agaun. KoMMyHUKATHBHBIE -
Ka. BBIPAXKAIOT YMEIOT KPUTHYHO OTHOCHUTBHCS
CranspHoe CKaJISIpPHOE K CBOEMY MHEHHUIO.

MPOU3BE/ICHH
npousBesne

e B
Hue KOOpJMHATAX
BEKTOPOB» , 3HAIOT €ro

CBONCTBA

40 Kontpomsr | 1 Konrpons  u | [Ipumensitor | Perynsrusnbie - paborator no | O0bsicHsitor camomy cebe | OTBeTHTh
ast pabora OLICHKA HONy4eHHBIE | COCTaBIEHHOMY IUIaHy, | CBOM HamOojee 3aMeTHbIe | Ha
Ne3 110 3HaHUH U | TEOPETHYECK | MCIOJB3YIOT  OCHOBHBIE M | JIOCTH)KEHHUS,  TPOSBISIOT | BOIPOCHI
TeMe YMEHM We 3HaHWA Ha | JOMOJHUTENBHBIE  CPEICTBA | [MO3HABATENbHBIA HMHTepec K | Ha c.271

IPaKTHKE HONy4YeHHs UHGOPMALMK. | U3YYEHHIO MpeaMeTa, NaioT
«Coorrome [lo3HaBaTenbHBIE - HEpenaroT | aJeKBaTHYIO OLICHKY
HHA MEXIY CoflepyKaHie B CKATOM WM | PE3YJBTaTOB CBOEH yueOHOM
CTOpPOHAMH pasBepHYTOM BUJE. | NEATEIBHOCTH
U yIJIaMu KoMMyHUKAaTHBHBIE - YMEIOT
TpeyronbHU OTCTaWBaTh  CBOIO  TOYKY
a. 3peHHs, apryMeHTHpYs ee,
Cransproe TIONTBEPKIATH apTyMEHTBHI

(hakramm.

TIPOU3BEC
HHE
BEKTOPOB»
I'maBal2 . [InuHa OKpyKHOCTH U IUIomans kpyra (12q)
Lesnp: pacHIMpuTh 3HAHWE YYAIUXCS O MHOTOYTOJIBHUKAX, PACCMOTPETh MOHATHS JUTUHBI OKPY)KHOCTH U TUIOIIAAN KPyTa U GOpMYJIbI U1 UX
BBIYHCIICHUS

41 [IpaBuneHs! | 1 Ilonsitne 3HaI0T PerynstuBHble - paborator no | [ator nonoxwurensHyto | I1.105, 106
e MIPAaBWIBHOTO | ONpeNeNieHHe | COCTABICHHOMY IUIaHY, | aJCKBaTHYIO CAMOOLICHKY Ha | pemmuTb No

MHOTOYI'OJIbH | MPAaBWJIBHOTO | MCIOJIB3YIOT ~ OCHOBHBIE W | OCHOBE 3agannbix | 1079, 1081




MHOTOYTOJI nka. PopMyna | MHOTOYTOJIBH | JOTIOJHHUTENBHBIE  CPEACTBAa | KPHUTEPHUEB YCIENTHOCTH
BbHUKH ULt nKa JUISL TIONydeHHsT MHpOpManuu | yaeOHoU JIeSITENTHOCTH,
BBIYUCIICHUSA (ctipaBoYHAs JUTEpaTypa, | MPOSBISIOT
yria CpeIcTBa UKT). | mo3HaBaTenbHBIl HHTEpPEC K
MIPaBUIILHOTO [To3HaBaTenbHBIE - | mpeamery
N-yrojbpHUKa 3aluChIBal0 BBIBO/IBI B BHJIE
OPaBUI «ECIH ..., TO ...».
KoMMyHUKaTHBHBIE - yMEIOT
OTCTamBaTh  CBOIO  TOYKY
3peHus], apryMEHTHPYSI ee.

42 [IpaBunbHBI Teopembr 00 | 3HatoT u | PerynsatuBnele - coctaBisiior | [IposiBistor nmomoxutensHoe | Pemmts Ne
e OKPY)XHOCTH, | NPUMEHSIOT TUIaH BBHIMOJHEHMs 3a/JaHui | oTHomieHne Kk ypokam | 1083, 1085
MHOTOYT oI OIMCAHHOM Ha TIPaKTUKE | COBMECTHO C  yYHTEJEeM. | MaTeMaTHKH, HMIMPOKHUI
— OKOJIO teopeMy 00 | [lo3HaBaTenbHblE - JENAlOT | MHTEpEC K crnocobam

NPaBUWIBHOTO | OKPYXHOCTH, | MPEIIOIOXKEHHS 00 | pemieHusi HOBBIX Y4eOHBIX
MHOTOYTOJIbH | ONMCAaHHOW nHpopmanum, KoTopas Hy)KHa | 3a/1a4, TIOHUMAIOT MPUYUHEI
uKa U | OKOJIO JUIs  pellleHHs TpeAMETHOM | ycmexa B CBOoeM y4ueOHOi
OKPY)XHOCTH, | NMPaBUWJILHOTO | yueOHOMH 3aJa4d. | AESATENbHOCTH
BIIMCAaHHOW B | MHOroyroibH | KoMMmyHuKaTHBHBIE -
HEro UKa. MOHUMAIOT  TOYKY  3PEHUS

Jpyroro.

43 [paBuIIBHBI DopmyIIbI, 3HaroT PerynstusHbie - pabotatot mo | OObsicHAIOT camomy cebe | Pemmth http://resh
e cBsi3pIBatOIUe | opmyIibl COCTaBJICHHOMY wiaHy, | ceon Haubosnee 3amerHbie | Ne1092, uege.ru/
MHOTOYrol wiomags U | Ui HCHONB3YIOT ~ OCHOBHBIE M | NOCTINEHMA,  NPOABITIOT 1097
— CTOpOHY BBIUMCIICHUSI | JOTIOJIHUTENBHBIE ~ CPEICTBA | MO3HABATEIbHBIH HHTEpEC K

MIPaBWIBHOTO | yTJIa, IUISL TIOMy4YeHUsT HHQOPMAIMH. | M3Y4EHHIO IpenMeTa, NaioT
MHOTOYroibH | miomanu U | Ilo3HaBaTenbHbIE - NEpenaroT | aAeKBaTHYIO OLIEHKY
HKa C | CTOpPOHBI collep)KaHue B CKaToM, | pe3ylbTaToOB CBOEH yueOHOi
panuycaMu NPaBUJIBHOTO | BHIOOPOUYHOM U Pa3BEPHYTOM | JIESTENBHOCTU
BIIUCAHHOM M | MHOroyrosiipH | Buze. KoMMyHHKaTHUBHbIE -
OIICAaHHOU nKa U | yMEIOT  OTCTamBaTh  CBOIO
OKpYXXHOCTEH | panmmyca TOYKY 3pEHHsS, apTyMEHTHPYS

BIIMCAaHHOM B | ee, moATBepxkas pakramu.

HETO

OKPYKHOCTH,

BBIBOZIAIT UX U

MIPUMEHSIIOT

TIPY PEIICHUN

3a/a4

44 Jnuna ®dopmyna 3HaI0T PerynstuHble - paborator no | IIposBisitor monoxwurensuoe | I1.110, Pemenue
OKPYKHOCT JUTUHEI ¢hopmyms COCTaBJICHHOMY IUTaHy, | OTHOIIEHWE K  YpOKaM | pemmuTh Ne TeOMeTp
¥ TLIOMIA b OKpPY)KHOCTH. | JJIMHBI UCIIOJIB3YIOT Hapsny C | MaTeMaTHKH, mmpokui | 1103, 1106 MYECKHUX
Kpyra Dopmymna OKPY)KHOCTH | OCHOBHBIMH U | MHTEpeC K HOBOMY 3a1a4

IyTu u JIYTH | JIOTIONHUTENbHBIE  CPEACTBA. | yIeOHOMY MaTepuainy,
OKPYKHOCTH okpyxHoctH, | [lo3HaBaTenbHBIC - | cnocobam pemeHnsT HOBBIX

HIPUMCHSAIOT

COIIOCTABIIIIOT H OT6I/IpaIOT

YIeOHBIX




nx mpy | ”HQOpMAIMIO, TOJNYYCHHYIO | 3a7ad.700poKeNaTelbHoe
peneHnu W3  Pa3HBIX  HCTOYHHUKOB. | OTHOIIEHHE K CBEPCTHHKAM,
3ama4 KoMMyHUKaTHBHBIE - YMEIOT | aJeKBATHO BOCIIPHHHMAIOT
BBITIOJTHATH PA3JIMYHBIE POJIM B | OLIEHKY YUYHTENs], TOHUMAIOT
Tpylme, COTpyAHMYATh B | MPUYMHBI ycriexa B y4eOHOH
COBMECTHOM peLIeHNH | AeSTEIbHOCTH
yueOHOI 3a1a4m.

45 Jnuna DopMyIBl 3HaroT PerynstuBHble - moHumaroT | OObsicHstoT camomy cebe | I1.111,112
OKPYXKHOCT i aiiehit dhopmyb NPUYMHBI CBOETO Heycliexa W | CBoM HauOojee 3aMeTHBIE | MPOYUTaTh
¥ TUTOMIAD Kpyra U | IIo@amu HaXOZAT CIocoOBl BBIXO/Ia W3 | JIOCTHIKEHUS, _ TIPOSIBJIIOT | PEIINTH Ne
Kpyra KpPYyTroBOI'O Kpyra u | aToM CUTyalllH. | IMOo3HaBaTelbHbI MHTepec K | 11-08,

CeKTopa KpPYrOBOT'O [lo3HaBaTenbHBIC - JIENAKOT | M3yYEHUIO mpeamera, maroT | 1110
CEeKTOpa, IPEaNoIOKeHUE 00 | azexBaTHYIO OLIEHKY
MPHUMEHSIOT nH(opManuK, KOTOpas HY)KHa | pe3y/lbTaToB CBOEH y4eOHOM
ux npu | s pelieHus y4eOHOI | NesTenbHOCTH
pelieHnu 3amaun. KoMMyHHKAaTUBHBIE -
3a1aq YMEIOT KPUTHYHO OTHOCHUTBHCS
K CBOEMY MHEHHUIO.

46 Jnuna 3anaun Ha | [Ipumenstor | PeryastuBHele - noHumaroT | OObAcHAIOT camoMmy cebe | Pemmts No
OKPYKHOCT NpUMEHEeHne hopmysbt NPUYMHBI CBOErO Heycrexa W | cBon Haubornee 3amerHeie | 1113, 1116
¥ TUTOMIA D dopmyn JUIUHBI HaXOZAT CIOCOOB! BBIXOZIA U3 | JOCTHKEHUS
Kpyra JUTUHBI OKPYXKHOCTH | 3TOH CHUTYalHH.

OKPYKHOCTH U | U nyru | Ilo3HaBaTenbHBlEe -  AENAOT
JUIMHBl ~ TyTU | OKPY>KHOCTH | TPEIIOJIIOKCHUE 00
OKPYKHOCTH u  GdopMynbl | HHPOpMAIIMKU, KOTOpasi HY)KHA
TUIOMIA ULt pelieHus y4eOHOH
Kpyra u | 3amaun. KoMMyHHKaTUBHBIE -
KpYTrOBOTO YMEIOT KPUTHYHO OTHOCHUTBHCS
CEKTOpa MpH | K CBOEMY MHEHHUIO.
peneHnn
3a/a4

47 Jnuna 3amaun Ha | [Ipumentost | PerynmsaruBaple - mnonHmMaioT | OO0bscHIIOT camoMmy cebe | Pemmts Ne
OKPYKHOCT MIpUMEHEeHHE hopmybt NPUYUHBI CBOETO Heycrexa W | cBon Haubonee 3amerHeie | 1119, 1121
¥ TLIOMA b ¢dbopmyn JUTUHBI HAXOZLAT CIOCOOBI BBIXOAA W3 | JTOCTHKEHUS
Kpyra JUTUHBI OKPYXKHOCTH | 3TOH CHUTYaIHH.

OKPYKHOCTH U | U nyru | [lo3HaBaTenpHBIE -  JAEmaloT
JUIMHBl ~ TyTW | OKPYKHOCTH | TIPEIIOJIOKCHUE 00
OKPY>KHOCTH u  QopMynsl | HHPOPMALIMH, KOTOpas HyXHA
TUTOIIA TN UL peIeHUs y4aeOHOH
Kpyra n | 3amaun. KoMMyHHKaTHBHBIE -
KpPYTrOBOTO YMEIOT KPUTHYHO OTHOCHTBHCS
CeKTOpa TMpH | K CBOEMY MHEHHIO.
pemeHnn
3a/a4
48 Pemenue Jnuna IIpumentosaT | PerynaruBHble - cocTaBisitoT | IIposBisitoT ycroiumBeii u | Pemmrs Ne
OKPY)XHOCTH. | hopmyitsl IUIaH  BBINOJHEHMs]  3aJa4, | IIUPOKHUH HHTEpEC k | 1123, 1124




3a/a4d TeMe [Tnomans JUTIHBI pemaror npoOsieMsl | criocobam penieHus
«JlnnHa Kpyra OKPY)KHOCTH | TBOPYECKOTO M TIOMCKOBOTO | ITO3HABATEIBHBIX 3aad,
OKPYIKHOCT u nyru | xapakrtepa. [lo3HaBaTelnbHBIE - | TOMOXHUTEIFHOE OTHOIICHHE
_— OKPY)KHOCTH | CaMOCTOSATEIIFHO K ypokaM  MaTeMaThKH,
u  (GOpMyNBI | MpeArosaraor, Kakas | JaloT aJIeKBaTHYIO OLIEHKY
101 b TUTOIIA N nHopmanus  HYKHa JUIS | pe3y/NbTaToB CBOCH ydeOHOM
Kpyra» Kpyra U | pelieHUss y4eOHOW 3amaud. | JeATENbHOCTH
KpPYTrOBOTO KoMMyHUKaTHBHBIE - yMEIOT
49 Peurenne 1 Hnuna CeKTOpa IMpHU | B3INISHYTh HA CUTyallMlo C Pemnte Ne
3a71a4 TeEMe OKpY>KHOCTH. peleHnuu HHOH MO3UIIUN u 1131, 1133
«Jlnnna [Tnomans 3a7a4 JIOTOBOPUTHCSI € JIIOJIbMU
OKPYIKHOCT Kpyra WHBIX TTO3ULIAH.
U
TUTONIA b
Kpyra»
50 Konrponer | 1 Koutpons  u | Ilpumenstor PerynsaruBnbie - onpenenstor | OObsicHsitor  ommuust B | OTBETHTH
ast paGota OlIEHKa MOJIyYeHHBIE | Llelb Y4eOHO# JesTENbHOCTH, | OIlCHKaX OJHOW W TOW e | Ha
Ne 3 1o 3HaHUH U | TEOPETUUECK | OCYIIECCTBISIOT MIOUCK | CUTYyalluH pa3sHBIMM | BOIPOCHI
TeMe YMEHUH ue 3HaHWA Ha | CpEACTBA €€  JIOCTIDKEHHMS. | JIOJbMH, MposBIISIOT | Ha ¢.290
MpaKTHKe ITozHaBaTtenbHbIC - | HONOXUTENBHOE OTHOLICHHE
«Jlmana 3aMUChIBAIOT BBIBOABI B BHIE | K yYpOKaM  MAaTEMaTHKH,
OKPYKHOCT OpaBuil  «eCHM ..., TO ...». | IAKOT HOJIOXKHUTENBHYIO
nun KomMMmyHUKaTHBHBIE - YMEIOT | OLEHKY U CaMOOILICHKY
IUIOIIAb BBINOHATD PA3JIMYHBIE PO B | PE3YJIbTATOB y4eOHOI
Kpyra» Ipylne, COTpYAHHYaTb B | JESITENBHOCTH
COBMECTHOM PEILIECHUHN 3aJa4H.
I'maBa 13. JIBmxenus (84)
Lenb: MO3HAKOMUTD yJAITUXCS C MTOHATHEM JIBIKEHHUS U €TO CBOMCTBAaMH, C OCHOBHBIMH BHIaMH JBIXECHH, CO B3aMMOOTHOIICHUIMH HAJIOXKEHUN
JIBUOKEHUI
51 [onsTne 1 [onsiTne OO0wscusror, | PerynmstuBable - coctaBisitoT | [Iposmistror yeronumerii u | I1.113, 114
JIBUKEHHS OoTOOpakeHHs | 4TO Takoe | MUIaH BBINONHEHUS 3aJaHUN | IIUPOKHI HHTEpeC K | IpOYHTATH,
IUIOCKOCTH Ha | OTOOpa)XKEHHE | COBMECTHO C  YUYHUTENEM. | crocobam pelieHus | pemunTh
cebs 7 | iockocTw Ha | [lo3HaBaTenmpHBIE -  CTPOSAT | MMO3HABATEIBHBIX 3amad, | Nel150,
NBIDKEHUE ce0si, 3HAMT | MPEAITONOKEHIS 00 | amexkBaTHO onenuBaror | 1152
omnpezaeneHne | nHGpoOpManuy, KOTOpas Hy)KHa | pe3ynbTaThl CBOEH ydeOHOMH
JBIDKCHUS JUIL  pEIIeHUs MPEAMETHOW | IEeSTENbHOCTH, OCO3HAIOT M
TTOCKOCTH yueOHOH 3a/laud. | IPUHAMAIOT  CONUAIBHYIO
KoMMyHUKaTHBHBIE - YMEIOT | pOJNb YIEHHKA
OTCTamBaTh  CBOIO  TOYKY
3peHus, apryMEHTHpPYs eg,
TIOATBEPXKIATh apTyMEHTEI
(dhakramu.
52 Ionsitue 1 Ocesas u | [Ipumensior | PerynstuBHple - moHMMaloT | OObsicHsOT camoMmy cebe | Pemmts Ne
LICHTpaJIbHasl | CBOWCTBa NPUYMHBI CBOEr0 HEycriexa W | cBon Hambojee 3aMeTHbIC




JIBYDKEHUS CUMMETpUs JIBIJKEHMHM Ha | HAXOAST CIIOCOOBI BBIXOMA M3 | JTOCTHIKCHUS, nposieisiror | 1156, 1158
MIPaKTHKE; ITOH CUTYalllH. | II0O3HABaTEIbHBIH MHTEpEC K
53,54 TousTre OceBas u | Moka3piBaloT, | [lo3HaBaTenbHBIE - JENAIOT | U3YyYEHHUIO TpeaMeTa, JaloT | Pemmth Ne
JBIKEHHS LEHTpalbHas | YTO OCeBas M | MPEANOIOKEHHE 00 | anexkBaTHYyrO OLCHKY | 1160, 1161
CUMMETPHUS IEHTpalbHast | MH(OpMAIK, KOTOpas HY)KHA | Pe3ylIbTaTOB CBOCH y4eOHOM
CHUMMETpHS ULt penieHus y4eOHOH | JAeATeTbHOCTH
SIBIISIFOTCSI 3amaun. KoMMyHUKAaTHUBHEIE -
JBIDKEHUSIMH. | YMEIOT KPUTUYHO OTHOCHUTHCS
K CBOEMY MHEHHUIO.

55 [Tapannens JIBrxeHue OObsicHsitor, | PerynsituBHble - mnoHumartr | OObscHstoT camomy cebe | [1.116
HBIi ¢buryp c | uTo Takoe | NPUYMHBI CBOETO HEYCIEXa M | CBOM HAamOOlee 3aMETHBIE | pouuTaTh,
MepeHoc u MOMOIIIBIO NapajuIeNbHbl | HaXOAT CIocoOBbl BBIXO/Ia W3 | JIOCTHKEHUS permmTh Ne
1I0BOPOT napajuleNbHOr | i TIepeHoc W | 3ToH CHUTYaIIH. 1164, 1165

0 TIepeHoca MIOBOPOT, [To3HaBatenpHBlE -  JETAlOT
JIOKa3bIBAIOT, | MPENONIOKEHHE 00
YTO uHpopmanum, KoTopas HyKHa
napajulenbHbl | JUIst pelieHus y4eOHOit
i mepeHoc U | 3amaud. KoMMyHUKaTHBHBIE -
IMOBOPOT YMEKT KPUTUIHO OTHOCHUTHCA
SBIISIOTCS K CBOEMY MHEHHIO.
JBIKEHUSMU
IJIOCKOCTH.

56 [apamnens IToBopot CrposT PerynsaruBabie - coctaBisioT | [IposBmsror ycroiumseii u | I1.117
HBIU 06pa31>1 IJ1agn BBITIOJIHCHU A 3ajad, LHHpOKI/Iﬁ HHTEpEC K IIPOYNTATD,
TepeHoc u ¢duryp npu | perieHus npobiieM | criocodam PEIIeHUs | peryry, No
HoBOpOT CHMMETPHAX, | TBOPYECKOTO M IIOMCKOBOTO | MO3HABATEIBHBIX 3784, | 1168 1169

HapajyielbHO | XapakTepa. [lo3HaBaTenbHbIE - | aIeKBAaTHO OLICHHBAIOT
M IepeHoce U | IepelaloT  COHep)KaHHe B | Pe3ybTaThl CBOEH y4eOHOMH
HIOBOPOTE. CKaToM, BBIOOPOYHOM WM | JEATENbHOCTH

Pewats pa3BEpHYTOM BUJIE.

3a1aun ¢ | KoMmMyHUKaTHBHBIE - YMEIOT

NPUMEHEHHe | CIyIaTh OPYruX, NPHHHUMATb

M JIBIKCHHH. | IPYTYIO TOUKY 3pEHHSL.

57 [Mapamrens 3amaun c | Ipumenstor | PerynmsaruBnble - padortaroT mo | O0pscHsIOT camomy cebe | Pemmrs No
HbIA NPUMEHEHHEM | TEOPEMBI, COCTaBIICHHOMY IIaHy, | cBOM Hambonee 3aMeTHBIE | 1174, 1176
TepeHoc 1 JBIDKCHUS OTPAKAIOLIME | HCIIONB3YIOT Hapsy C | MOCTIDKEHNS;  TPOSBISIOT
HOBOpPOT CBOICTBa OCHOBHBIMH W | MO3HABaTENbHBIA MHTEpPEC K

Pas3INYHBIX JOTIOJIHUTENBHBIE ~ CPEICTBA | M3YYCHHIO npeaMera,
BHJIOB TIOTY9IEHUS nHpOpMAIHU. | criocobam pereHus
JIBYDKCHUH [To3HaBaTenbHBIC - | yueOHBIX  3ama4;  JAOT
COTNOCTaBISIIOT M OTOMPAIOT | aJeKBAaTHYIO  OLEHKY |
nH(OpMALMIO, TOTYYEHHYIO | CAaMOOLICHKY y4eOHOH
W3  Pa3HBIX  WMCTOYHHKOB. | NEATENBHOCTH; IOHUMAIOT

KoMmMmyHUKaTHBHBIE - yMEIOT
BBITIOJIHATH PA3JIMYHbBIE PO B
rpynne,  COTPYAHMYAIOT B

MPUYUHBI ycrexa B y4eOHOH
JIeATEIHOCTH




COBMECTHOM pElIeHNH 3a/1a4.
58,59 Pemenne 2 3anmaun ¢ | Pemaror PerynstuHble - paborator o | O0bsicHAIOT camomy cebe | Pemmts No
3a71a4 10 MPUMEHEHWEM | 33/]a4d  Ha | COCTABJIEHHOMY IUTaHy, | CBOU oTAenbHBIE | 1182, 1183
TeMe JIBYDKSHUS KOMOMHAIIMIO | MCIOJIB3YIOT HapsLy ¢ | Ommkaiimme LeTH
«JIBuKeHs JBYX—TpexX OCHOBHBIMH W | CaMOPa3BHUTHS; MPOSBISIOT
BUJIOB JIOTIOJIHUTENIFHBIE  CPEICTBA | MOJIOXKUTEILHOE OTHOIICHUE
» JIBIDKECHUI; MOTYYSHHUS uHpopManuu. | K ypokaM  T'€OMETPHH;
MPUMEHSIOT [To3HaBaTenbHBIE - | MOHMMAIOT MPUYMHEI ycTIeXa
CBOIicTBa COTNOCTaBJISIIOT M OTOMPAIOT | B y4eOHOH JIesTEeNbHOCTH;
JIBYDKEHUH nH(oOpManuio, TOJYYEHHYIO | JIAIOT aJIeKBaTHYIO OLIEHKY M
JUIS pelIeHHs] | M3~ pa3HbIX  WCTOYHHKOB. | CAMOOLICHKY y4eOHOI
npuKiaaHelX | KoMMyHUKaTUBHBIE - YMEIOT | JIESITENbHOCTH;
3ama4 BBITIOJIHATH PA3JIMUHbIE POJIM B | aHAIM3UPYIOT COOTBETCTBUE
rpymre, COTPYIOHWYAIOT B | pe3y/IbTaTOB  TPEOOBaHUSIM
COBMECTHOM PEIIEHUH 33]1a4. | KOHKPETHOM y4eOHOMH
3aJaun
60 Koutponera | 1 Koutpons u | [Ipumensitor | PerynstuBHble - pabotatot mo | OObsicHsitor camoMy cebe | OTBETUTH
ast paGota OLICHKa MOJIyYEHHBIE | COCTaBICHHOMY IUIaHy, | CBOM OTJENBHBIE | Ha
Ned 1o 3HaHm?1u U | TEOPETUUECK | HUCTIONB3YIOT Hapsay ¢ | Onmxkaiimme UeTH | pornockt
TeMe yMEHHH Ue 3HaHMUA Ha | OCHOBHBIMHU W | CAMODA3BUTHS; TIPOSBISIOT | o 33
MpaKTHKe JOTIOJIHUTENIBHBIE ~ CPEJCTBA | MOJOXKUTEILHOE OTHOLICHUE
«JlBmxenna MOJIy4CHHUS uHGOpPMAIMKM. | K ypOKaM  IEOMETpHH; 304
» [To3HaBaTEeNbHBIE - | MOHMMAIOT MPUYMHBI yCIeXa
COIOCTaBJISIIOT M OTOMPAIOT | B y4eOHOW JeSTEIHHOCTH;
UHGOpMALMIO, TOMYYCHHYIO | JAalOT aJeKBATHYIO OLIEHKY U
U3  Pa3HBIX  MCTOYHHUKOB. | CAMOOLIEHKY y4eOHOMI
KoMMyHUKaTUBHBIE - YMEIOT | JIESITEIbHOCTH;
BBINOJHATD PA3JIMUHBIC POJIU B | aHAIU3UPYIOT COOTBETCTBUE
IpylIle, COTPYAHHYAIOT B | pe3yIbTAaTOB TPEOOBaHUAM
COBMECTHOM DPELUEHHUU 3a/1a4. | KOHKPETHOM yueOHOM
3aJauu
[osropenue ( 84)
Iep: MOBTOPUTH MPOMICHHBIN MaTepral 3a Kypc 9 kmacca
61 IToBTOpEHU 3 mpu3HaKa IToBTOpSsItOT PerynstuBnpie - mnonumaror | IIposBisitor ycroiuuBbld M | Pemmts Ne
€ TeMBI noxo6ust TIPU3HAKA NPUYUHBI CBOETO HEyclexa W | MIMPOKUH MHTEpec K | 138, 140
«Tpeyrons TPeyroMbHAKO paBeHCTBa HaXE),II}IT CIIoco0BI BBIXOZA M3 | criocodam pereHus
MUK B, 006K TPEYroJIbHUK | 3TOH CUTYallH. | TIO3HABATEIBHBIX 3a1ad,
0B, mpu3Haky | [lo3HaBaTenbHBIE - MEPENAIOT | aJeKBaTHO OLICHUBAIOT
TPEYTOIBHIKO | 1o 10Gust COIepKaHWE B CXKATOM U | pe3yAbTaThl CBOCH y4eOHOM
B TPEYroJIbHUK | pa3BepHYTOM BHZE. | IEATEITbHOCTH
OB, KomMyHUKaTHBHBIE - yMEIOT
Ppa3HOBUIHOC | O(GOPMIISTH MBICIH B YCTHOH H
TH MICBMEHHOH PEYH C Y4eToM
TPEYroJIbHUK | CHUTYauuil.
OB




62 IToBTOpEeHuU OxpyxHocts, | IloBTOpsIOT Pemmmte Ne | UKT(mipe3
€ TEMBI KacaTejabHas K | [TOHATHE 217,220 eHTaLWs)
«OKpYXHO OKPYHOCTH OKpYKHOCTD,
KacaTelbHast
CTB»
KOKPYHOCTH
63 IToBTOpeHu Yetripexyron | IloBTopstor PerynstuBnele - mnoHuMarotT | IIposBisioT ycTOHUMBBIA M | pemuTb Ne Pemenue
€ TeMBI BHIIK, Pa3HOBUJIHOC | MPUYUHBI CBOEr0 HEyCHexa U | IIHUPOKUil MHTEpeC K | 431, 432 TECTOBBI
«UeTbIpexy napanienorpa | ™ HaXOZAT CrocoOBl BBIXOZ@ W3 | criocobam pelieHus X 3
YETBIPEXyron | 3Toi CUTyallUH. | TIO3HaBaTEIbHBIX 3a1ad, 3aJaHui
TOJIbHUKI) MM, Tpariemys,
5 bHUKOB U UX | Ilo3HaBaTenbHBIE - MepenaroT | aJeKBaTHO OLICHUBAIOT
MO, KB T " o .
POMO, KBAZPAT | ¢poiicTRa COZlep)KaHHEe B CXKATOM M | pe3yabTaThl CBOCH yd4eOHOM
64 IoBTOpenu 1 UX CBOMCTBA Pemnte Ne
pa3sBepHyTOM BUJE. | AEATEIBHOCTH 436, 438
© TCMBI KoMMyHHKaTUBHBIE - YMEIOT '
«HersIpexy 0(hOpMIISITH MBICIIU B YCTHOH U
TOJIbHUKID) MUCBMEHHOH PEYH C YYeTOM
CUTYyaLuil.
65 Hrorosas Kontpons  u | Ilpumenstor | PerynsruBable - paboraior o | O0bsacHsa0oT camomy cebe | IToBToputh
KOHTPOJIbH OLICHKa MOJIyUYCHHBIE | COCTABICHHOMY IUIaHy, | CBOM OT/ICNIBHBIC | TraBy 6
ast pa6ota 3HAHHHA U | TEOPETHYECK | UCIIONB3YIOT Hapsny ¢ | ommxaiimme Lenu
yMEHHH Ue 3HaHMUA Ha | OCHOBHBIMU U | caMOpPa3BUTHs; MPOSBISIOT
MpaKTHKe JOTIOJIHUTENIbHBIE ~ CPEJCTBA | MOJIOXKUTEILHOE OTHOLICHUE
MOJIy4CHHUS uHGOpPMAMM. | K ypOKaM  IEOMETpHH;
ITozHaBatenbHbIC - | HOHMMAIOT MPUYMHBI ycTIeXa
COIOCTaBJISIIOT M OTOMPAIOT | B y4eOHOW JesTeIhHOCTH;
UHGOpMALMIO, TOMYYCHHYIO | JAalOT aJeKBATHYIO OLIEHKY U
U3 Pa3HBIX  HMCTOYHHUKOB. | CAMOOLIEHKY y4eOHOMI
KoMMyHUKaTUBHBIE - YMEIOT | JIESITEIbHOCTH;
BBINOHATD PA3JIMUHBIC POJIU B | aHAIU3UPYIOT COOTBETCTBUE
TpylIle, COTPYAHHYAIOT B | pe3yJIbTaTOB TPEOOBaHUAM
COBMECTHOM DPEILUEHHUHU 3a/1a4. | KOHKPETHOM yueOHOM
3aJauu
66 IToBTOpEHU Bexrop,xoopn | IloBTopsitor PerynstuBnapie - mnonumaror | IIposBisitor ycroiuuBbld U | Pemmrts Ne
€ TeMBI HMHATHI BEKTOPBI, MPUYUHBI CBOET'0 HEyClleXa W | IIMPOKUH HHTEpeC K | 806, 808
«BeKTOpBI. BeKTOpa, KOOPAMHATEL | HAXOAAT CIoco0BI BBIXOAA U3 | cIIocoOam penieHus
BEKTOpA, 3TOH CUTYallH. | TIO3HABATEIHHBIX 3amad,
Meron CepEIUHbI
onpeznemsatoT | [lo3HaBaTenbHBIE - MEPENAlOT | aJeKBaTHO OLICHUBAIOT
KoopAMHAT OTpeska, JUTUHY COIep)KaHWE B CXKATOM U | pe3yAbTaThl CBOCH y4eOHOM
» ATHA BEKTOpa pasBepHYTOM BHUJIE. | EATETBHOCTH
BCKTOpa KoMMyHUKaTUBHBIE - YMEIOT
67 Hosroperu 0(hOpMIISATH MBICIIH B YCTHOW 1 Pemmte Ne
€ TeMBI MUCBMEHHON peYd C Yy4eTOM 818, 821
«BekTopbl. CHTYalHi.
Meron

KOOpAUHAT
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68

IToBTOpEeHu
€ TEMBI
«JIBmxeHus
»

ITapamnensHel
1 iepexoc,
IIOBOPOT,
JIBIDKEHUE

YwmeroT
oTo0paxaTh

¢urypy Ha
cebs

IToBTOpUTH
Kypc 9
KJacca




