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1.IlosicHUTeIbHAS 3aIIUCKA

Pabouas mporpamma mo maTematuke Juis 9 kjacca cocraBieHa Ha ocHoBe DenepalibHOTO roCyAapCTBEHHOro 00pa3oBaTeNbHOTO CTaHAapTa
(®I'OC) u TpeboBanuii K pe3yjabTaTaM OCHOBHOTO oOmiero odpaszoBanus, npeacraBieHHbIx B @I'OC. B Ilporpamme mpeaycMOTpeHbI Pa3BUTHE BCEX
0603HaueHHBIX B @I'OC 0CHOBHBIX BHIOB JICITEILHOCTH YYCHUKOB U BBITIOJHEHHUE 11eJIei 1 3a1a4, mocTaBiaeHHbIX OI'OC.

[IporpamMma pa3paboTaHa Ha OCHOBE CIEAYIOIIUX HOPMATUBHBIX JOKYMEHTOB U METOJAMYECKUX MAaTepPHAJIOB:

e @enepa’bHBI TOCYIApCTBEHHBIH 00pa30oBaTeIbHBIN CTaHJAPT OCHOBHOTO OOIIEro 0oOpa3oBaHWs, YTBEP)KICHHBIM NpPUKa30oM MMUHHUCTEpPCTBA

obpasoBanus u Hayku Poccuiickoit @enepannn ot «17» nexadps 2010 r. Ne 1897;

o  denepanbHbIi 3aKk0oH 00 00pa3oBanuu B Poccuiickoit deneparuu Ne 273-D3 ot 29.12.2012;
o @enepanbHBIN MepeYeHb YICOHUKOB, YTBEPXKAEH NMpHUKa3zoM MUHHUCTEpCTBa 0Opa3oBaHus u Hayku Poccuiickoni denepanuu ot 31 mapra 2014 r.

Ne 253 «O06 yTBepkneHuu (heaeparbHOro MepedHs Y4eOHUKOB, PEKOMEHIOBAaHHBIX K UCIIOJIB30BAHUIO MPU PEaTH3alliU UMEIOIINX aKKPEIUTAIHIO

00pa30BaTeNbHBIX TPOrPpaMM HauaIHLHOTO 00IIEro, OCHOBHOTO 00IIEro, cpeaHero oomero oopazoBanus» ¢ uaMeneHusmu ot 08.06.2015 r.;

e IIporpammsl o0mieo0pa3oBaTeabHbIX yupexaeHui. 'eomerpus 7-9 knaccel. CocraButens: bypmuctposa T.A., M.: [Ipoceemenue, 2014 r.
[Iporpamma cootBercTByeT yueOHuKy ['eomerpust 7 — 9. Yuebnuk s obmeoOpasoBarensHbix yupexxaenuid. / JI.C. AranacsH, B.®. Byrysos, C.b.
Kanomres, D.I'.Ilo3nsik, M.W. FOquna. / M.: IIpoceemenue, 2014.

Jlannast pabouasi mporpaMma MOJHOCTBIO OTpaskaeT 0a30BbIi YPOBEHb MOJATOTOBKHU IIKOJIBHHUKOB IO pa3zenaM mporpaMMbl. OHa KOHKPETH3UPYET
coliepkaHue TeM oOpa3oBaTeNIbHOTO CTaHAapTa M JaeT NMPUMEPHOE paclpeaesieHHe Y4eOHBIX 4YacoB MO pasfenaM Kypca. B xone mpemojaBaHUs
MaTeMaTUKH B 9 Kiacce, paboThl HaZ GOPMUPOBAHUEM y YUAIIUXCSl YHUBEPCAIBHBIX Y4eOHBIX NEHCTBHI clieyeT oOpaliaTe BHUMaHUE HA TO, YTOOBI OHU
OBJIAJICBAIM YMEHUSIMH 00I11ey4e0HOT0 XapaKTepa, pa3HOOOpa3HBIMH CITOCOOAMHU IS TENBHOCTH, MPUOOPETAN OTBIT:

® TUIAHUPOBAHMS U OCYIIECTBICHUS AITOPUTMUUECKON JEATEIbHOCTH, BHIOTHEHUS 3aJaHHbIX
Y KOHCTPYUPOBAHHUS HOBBIX aJITOPUTMOB;
e pelIeHus pa3HOOOpa3HBIX KJIACCOB 3a7a4 U3 PA3IMYHBIX Pa3/ie]oB Kypca, B TOM YHUCIE 33a]a4, TPEOYIOIINX MOUCKA MMyTH U CIOCOO0B PElIeHUS;
® CCIIEeIOBATENbCKON JeSITeIbHOCTH, PA3BUTHUS HIEH, IPOBEICHHS SKCIIEPUMEHTOB, 00001IeHuS,
® TIOCTaHOBKH U (hOPMYJHUPOBAHUS HOBBIX 33/1a4;
® SICHOTO, TOYHOTO, TPAMOTHOT'O M3JI0’KEHUSI CBOMX MBICIIEN B YCTHOM M MUCbMEHHOM peuu,
UCIIONIb30BaHUS PA3NIUYHBIX SI3BIKOB MAaTEMATUKHU (CIIOBECHOTO, CAMBOJIMYECKOTO, Tpahpuueckoro),
e CcBOOOJHOTO MEpPexXo/aa ¢ OJTHOTO SI3bIKA Ha IPYTOM ISl WILTIOCTPAIUK, HHTEPIIPETALUY, ApTYMEHTAIIUU U IOKA3aTeIbCTBA,
® TIPOBENICHMUS JI0KA3ATEIBHBIX PACCYXKACHUH, apTyMEHTAITUH, BBIIBIDKCHHS TUIIOTE3 U UX
000CHOBAHUS,;
® TIOWCKA, CUCTEMATHU3AIlNH, aHAJIN3a U KIacCUPUKAINN HHPOPMAIINH, UCTIOTh30BAHMS
e pa3HOOOpa3HBIX MHPOPMAITMOHHBIX HCTOYHUKOB, BKIIFOYAsl YIEOHYIO M CIIPABOYHYIO JIMTEPATYPY, COBPEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJIOTHH.
Iean u 3aga4n o0y4eHus



OOyueHre MaTeMaTHKE B OCHOBHOM IIKOJIE HAIIPABIIEHO HA JOCTUKCHHE CICIYIOINX IEJIeH:

1.

B nanpaenenuu 1u4HOCMHO20 paA36UMUA:

Pa3BHUTHE JOTUYECKOTO M KPUTUIECKOTO MBIIUICHUS, KyJIbTYPhl PEUH, CIIOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;

dbopMUPOBaHUE y YUATUXCS MHTEIUIEKTYIBHON YECTHOCTU M OOBEKTHBHOCTH, CIIOCOOHOCTH

K OpCOHOJICHUIO MBICIUTCIIBHBIX CTCPCOTUIIOB, BBITCKAIOIIUX W3 O6LIZ[€HHOI‘O OIIbITA,

BOCIHUTaHNE Ka4eCTB JIMYHOCTH, 00ECIIEUHNBAIOIINX COIHATBHYIO MOOMIBHOCTB, CIIOCOOHOCTD

IPUHUMATh CAaMOCTOSTEIIbHBIC PEIICHNS;

(dbopMUpOBaHUE KAYECTB MBIIIUICHUS, HEOOXOAUMBIX JUISI aalTallid B COBPEMEHHOM HH(OPMAITMOHHOM O0IIIEeCTBE;

pa3BHUTHE HHTEpECa K MaTEMaTHYECKOMY TBOPYECTBY M MAaTEMAaTHYECKUX CIIOCOOHOCTEH.

B memanpeomemnom nanpaenenuu:

(dopMupoBaHue MPECTaBICHUI 0 MaTeMAaTUKE KaK YacTH OOIIEYeIOBEYECKOM KYIbTyphl, O 3HAUMMOCTH MaTeMaTUKU B Pa3BUTHH LUBHIM3ALUN U
COBPEMEHHOI0 00I11eCTBA;

pPasBUTHUC HpeI[CTaBJICHI/Iﬁ O MaTEMAaTHUKE KakK (1)opMe OIIMCaHusg U METOAC IIO3HAHUA HCﬁCTBHTCHBHOCTH, CO31aHueC YCJIOBI/Iﬁ JJIA HpI/I06peTCHI/I$I
INEPBOHAYAJIBLHOI'O OIIbITAa MATEMATUYCCKOT'O MOACIIMPOBAHUSA;

dbopmupoBaHre OOLIUX CIOCOOOB MHTEIJICKTYyaJIbHOU AESITEIIbHOCTH, XapaKTEPHBIX JJII MAaTEMATUKU U SIBJISIONIMXCS OCHOBOM IMO3HABATEIILHOU
KyJIBTYPBI, 3HAYMMOH ISl pa3IMYHBIX c(ep YeTOBEUSCKOM IESATEITBHOCTH.

B npeomemnom nanpaenenuu:

OBJIa/ICHUE MaTeMaTUYECKUMHU 3HAHUSIMU U YMEHHUSAMHU, HEOOXOMMBIMHU U1 IPOIOJIKEHHUS

o0ydeHHs B cTapllied HIKOJIe WM MHBIX 00111e00pa30BaTeNbHbIX YUPEXKICHUAX, U3YUEHHUS! CMEKHBIX JUCIUILINH, IPUMEHEHHUS! B MTOBCEIHEBHOMN
JKU3HHU,

co3nanue (¢yHIaMeHTa U1 pa3BUTHS MaTeMaTHUECKUX CIIOCOOHOCTeM M MEXaHM3MOB MBbIIIJIEHUs, (OpMUPYEMBIX MaTeMaTHYecKon
JeATEIbHOCTBIO.

B xone o0yuenus monyns «I'eoMeTpun» 1o JaHHOM MPOrpaMMe C UCIIOIb30BaHUEM yUeOHUKA U METOIUYECKOTO MOCOOUS IS YUUTENsl, PEIIatoTCs

CJICOYyOIMe 3a1a4m:

CUCTEMATUYECKOE U3YUEHUE CBONCTB T€OMETPUUECKUX (PUTYp HA MIIOCKOCTH;

(¢opMupOBaHHE TMPOCTPAHCTBEHHBIX NPEJCTABICHUN; pPa3BUTHE JIOTUYECKOIO MBIIUIEHUS W TOATOTOBKA ammaparta i H3yYeHUS CMEXHBIX
JUCHUIUIMH (pu3KKa, YepueHue U Ap.) U Kypca CTepeOMEeTpUH B CTapIINX KiIaccax;

OBJIa/ICHUE KOHKPETHBIMU 3HAaHUSIMH HEOOXOAUMBIMU JIJIsl IPUMEHEHHSI B TPAKTUYECKON JEATEIbHOCTH.

B OCHOBY KypCa MaTCMaTUKU JJI1 9 kI1acca IoJIOJKEHBI TaKue MNPUHIUIIBI KaK:

L4 L[CJ'IOCTHOCTB 1 HCHIPCPBIBHOCTD, O3HAYAIOMIUC, YTO JaHHAA CTYIICHDL SABJISICTCA BA’)KHBIM 3BCHOM €IMHOM O6H.ICIHKOJILHOﬁ HOATOTOBKH I10
MAaTEMAaTHKCE.



L4 HayllHOCTB B COUYCTAHUU C JOCTYITHOCTBIO, CTPOTrOCTb U CUCTCMATHYHOCTD U3JIOKCHUS (BKJIIO‘-IGHI/IC B COACPI)KAHUC (byHIIaMCHTaHLHBIX

MOJIOKEHUH COBPEMEHHOM HAyKH C YYETOM BO3PACTHBIX OCOOCHHOCTEH 00ydJaeMbIX

e [IpaKkTUKO-OPHEHTHUPOBAHHOCTb, OOECIIEYMBAIOIIAS OTOOP COACPKAHMUS, HAIPABICHHOTO HAa PEIICHUE MPOCTEHIINX MPAKTHYECKUX 3a71a4

IIJIaHUPOBAHUA ACATCIIBHOCTH, ITOUCKA Hy>I(HOI71 I/IH(bOpMaI_[I/II/I.

e [Ipunnun pa3suBatomiero o0yueHus (00yyeHre OpHEHTUPOBAHO HE TOJIBKO HA MOIYYEHUE HOBBIX 3HAHUHN, HO U aKTUBHU3AIMIO MBICTUTEIbHBIX

IIponeccos, (bOpMI/IpOBaHI/IC " pa3BUTHC Y IIKOJbHUKOB O606H.I€HHI>IX CII0co00B JCATCIIbHOCTH, (bOpMI/IPOBaHI/Ie HaBBIKOB CAMOCTOSITEIILHOMN

paboThI).

2.HJIaHl/IpyeMbIe PeE3yJIAbTATbl OCBOCHUS yqeﬁﬂoro npeamerTa

OOyuaronuiics HayquTCs:

Obyuarowuiicst NOIY4Um 803MONCHOCIb HAYUUMbBCSL:

ONEpPHPOBATH C HAYAIBHBIMH TOHSATUSMH TPUTOHOMETPUHM U  BBINOJHATH
3JIEMEHTAapHbIE OTepaly Ha/l GYHKIHSIMHU YTJIOB:

pemaTh 3a/Ja4d Ha JO0Ka3aTeNbCTBO, ONMMPAsCh HAa M3Y4YCHHbBIE CBOWCTBAa (QUTYp U
OTHOUICHUH MEXTy HUMH U IPUMEHSISI U3yYCHHBIC METO/bI JOKAa3aTeIbCTB;
BBIYUCIIATh IUIOMIAM KPYrOB M CEKTOPOB; JUIMHY OKPYXHOCTH, JJIUHY JIyTH
OKPYXHOCTH;

pemaTh 3a/1a4M Ha JI0Ka3aTeIbCTBO C HCIOIB30BaHUEM (POPMYIT [UIMHBI OKPYKHOCTH
Y JUIMHBI TyTH OKPY>KHOCTH, POpMYJI Iuiomaneit Gpuryp;

pemaTh NpPaKTUYECKHe 3a/ladyd, CBS3aHHBIE C HAXOXJICHHUEM TE€OMETPHYECKUX
BEJIMYMH (UCTIONIB3YS MPU HEOOXOMMOCTH CIIPABOYHUKHU M TEXHUYECKHUE CPEICTBA).
BBIYHUCIISIT JUTMHY OTpe3Ka 10 KOOPJMHATAM €T0 KOHIIOB; BBIYMCIATH KOOPIUHATHI
CepeIMHbI OTPE3Ka;

UCTIONIB30BaTh KOOPIWHATHBIA METOJ JUISi W3YYEHHS CBOWCTB TIPSMBIX H
OKpPY>KHOCTEH.

OTIEPHPOBATH C BEKTOPAMH: HaXOAUTh CYMMY H Pa3HOCTH JIBYX BEKTOPOB, 33/IaHHBIX
reOMETPUYECKH, HAXOJUTh BEKTOP, PaBHBIM MPOU3BEACHUIO 33JaHHOTO BEKTOpa Ha
YHCIIO;

HAXOJUTh Ui BEKTOPOB, 33aJIaHHBIX KOOPJIWHATAMU: JUIMHY BEKTOpa, KOOPIWHATHI
CYMMBI M Pa3HOCTH JBYX M Oojiee BEKTOPOB, KOOPJIUHATHI MPOMU3BEIECHUS BEKTOpa
Ha YHCJI0, IPUMEHSS MPH HEOOXOTUMOCTH COYETATEeNbHBINA, MEPEMECTHTEIBHBIA U
pacrpeaeuTeNIbHbIA 3aKOHBI;

BBIYHUCIISITH CKAIIPHOE TIPOU3BEICHIE BEKTOPOB, HAXOUTH YTOJI MEX/y BEKTOpaMH,
yCTaHaBJIMBATh MEPIEHIUKYISIPHOCTD MPSIMBIX.

BJIAJICTh KOMITIETEHIIMSMU: TTO3HABATEIBHON, KOMMYHUKATHBHOW, WH(POPMAIIMOHHOM
U pedIIeKCUBHOI;

UCNONBb306aMb KOOPOUHAMHDIL MemoO OJisl U3VUEHUs.
CBOUCME NPAMBIX U OKPYIHCHOCE.

BbLIYUCTIAMb NAOWAOU PUYD, COCMABIEHHBIX U3 O08YX
unu  bonee NPAMOY20NbHUKOS, NAPALLEI0ZPAMMOS,
Mpey2oIbHUKO8, KpYed U CeKmopa,

npuobpecmu Onvlm NPUMEHeHUs aneedpaudecKkoeo u
MPUSOHOMEMPUYECKO20 annapama u uoetl O08UNCEHUS
npu  pewileHuu 3a0a4 HA  GblYUCNeHUe NIowaoel
MHO20Y20/IbHUKO8.

081a0emv KOOPOUHAMHBIM MEeMOOOM peuleHus 3a0a4 Ha
BbIYUCTEHUE U OOKA3AMENLCHBO,

npuobpecmu  onvim UCHOIb308AHUS  KOMNbIOMEPHLIX
npozpamm OJisl AHAIU3A YACHBIX ClyYAes 83AUMHO20
PACNONIOJNCEHUSL OKPYICHOCMEN U NPAMBIX;

npuobpecmu onvim GblNOJHEeHUs. NPOEKMO8 N0 MeMaM:
«Ox, yotc smu ekmopwl!»,

«TpeyeonvHuku... oHu noecrooy!!!y,

«l'eomempuuecxkue napxemoly,

«B mooe — ceomempus!»

peutams mamemamudecKue 3a0ayu U 3a0auu U3
CMEIHCHBIX npedmemoe, 6blNOJIHAMb  npakmuvyecKue

pacuémeol;
BLIYUCTAMND 06vEMbL NPOCMPAHCMEEHHBIX
2e0MempudecKux Queyp, COCMAasIeHHbIX us




e paboTaTh B rpyIIax, apryMEeHTHPOBATh U OTCTAUBATh CBOIO TOUKY 3PEHMS; NPAMOY20/IbHbIX NAPAJLILENEeNUNe008;

e pacCliO3HaBaTh Ha YEPTEKAX, pUCYHKAX, MOACIAX U B OKPYXAIOIIIEM MUPEC INIOCKHUE U ° ygﬂy6umb u paszeunb npe()cmagjzeﬂu}z 0
IIPOCTPAHCTBCHHBIC TCOMCTPHUICCKUC (bl/Il"ypBI; npocmpaHCmeEeHHbIX ceoMempPU4eCcKux qbueypax;

* pacClio3HaBaTb paSBépTKI/I Ky6a, MNpAMOYTOJIbHOTO IMapaUICIICTIMIICAA, HpaBHHBHOfI ®  NPUMEHAMb NOHAmMUEe paggé'pmku 0151  6bINOJIHEHUSA
IMApaMHUIbl, TUTHHAPA U KOHYCA, npakmu4eckKux pacqémoe.

e OIpeneNsATh MO JUHEHHBIM pa3MepaM pa3BEPTKH (QUTyphl JHHEHHBIE pa3zMepbl
camMoit GUTyphl 1 HA00OPOT;
e BBIUUCIIATH O0BEM MPSIMOYTOJIBHOTO MapaJUIeIeUIe N1a.

3.Conepxanne yuedoHoro npeamera «MaremaTtuka 9»
BekTopbl u MmeToa KoopauHat (17 4)

ITonsiTue BCKTOpaA. PasenctBo BCKTOPOB. CnoxeHrue W BBIYHMTAHHE BCKTOPOB. YMHOXEHUE BCKTOpa Ha 4YHCIIO. Paznoxenue BCKTOpa IO ABYM
HCKOJUIMHCAPHBIM BCKTOpPAM. KOOp,I[I/IHaTbI BCKTOpaA. HpOCTCﬁIlIPIC 3a/la4ui B KOOpAMWHATAaxX. ypaBHeHI/IH OKPY’KHOCTU U HpHMOfI. HpI/IMeHeHI/IC BCKTOPOB U
KOOpAUHAT IIPH PCUHICHUHU 3aJ1a4.

OcHoBHas OCJIb — HAYYUTh YYalllUXCs BBIIIOJIHATH I[GflCTBI/I?I Haa BCKTOPAMH KaK HaIIpPaBJICHHBIMHU OTPE3KAMH, YTO BAXHO I IMPUMCHCHUA
BCKTOPOB B (1)I/I3I/IK6; IMO3HAKOMUTL C MCIIOJIB30BAHUECM BCKTOPOB U MCTOJAa KOOPAWHAT P PCHICHUN I'COMCTPUUCCKUX 3aaa4. BGKTOp OMpCACIIACTCA KaK
HaHpaBJ'IeHHI)II\/'I OTPE30K U I[GI\/'ICTBI/U[ Haa BEKTOpaMu BBOJAATCA TaK, KaK 3TO IPUHATO B (1)I/I3I/IK€, T. €. KaK I[GI\/’ICTBI/HI C HallpaBJICHHBIMU OTPE3KaMHU.

OcCHOBHOE BHHUMAaHUE JOJIKHO OBITH YACJICHO Bblpa60TK€ YMGHI/II\/JI BBITIOJIHATE ONI€pali HaJd BEKTOpPaMH (CKJ'IaI[I)IBaTI) BCKTOPLI 110 ITpaBHJIaM
TPEYTrOJIbHUKA U IapaJliejiorpamMmma, CTpOUTb BEKTOP, paBHLIﬁ Pa3HOCTHU [BYX HOAHHBIX BEKTOPOB, a@ TAKXKC BCKTOP, paBHBIfI MPOU3BCACHUIO OAHHOI'O
BCKTOpA Ha JaHHOC III/ICJ'IO).

Ha mpumepax mnoka3zbpiBaeTcs, Kak BEKTOPbl MOTYT MPUMEHSTHCS K PEIICHUI0 N€OMETpUYECKUX 3anad. JleMoHcTpupyercs 3¢ ()EeKTUBHOCTh MPUMEHEHUS
bopMy1 JUIsI KOOPIUHAT CEPEAMHBbI OTpe3Ka, PacCTOSIHUSA MEX]y JIByMsl TOUKaMHU, YPaBHEHUH OKPYKHOCTH U MPSAMON B KOHKPETHBIX T'€OMETPHUUYECKUX
3ajadax, TeM CaMbIM JIaeTCs MIPECTaBICHHE 00 N3yUYEeHUH T€OMETPHUECKUX (UTYP C TTOMOIIbIO METOJIOB aNreOphl.

CooTHOIEeHHS MKy CTOPOHAMH M YIJIAMH TpeyroJbHuka (16 1)

CuHyc, KOCUHYC M TaHT€HC yriyia. TeopeMbl CHHYCOB M KOCUHYCOB. Pemenue tpeyroinbHuKoB. CKalsipHOE NPOU3BEIEHUE BEKTOPOB U €r0 NPUMEHEHHE B
TEOMETPHYECKUX 3a7a4ax.
OcHOBHasl 11€JIb — Pa3BUTh YMEHHUE YUallluXCsl IPUMEHATh TPUTOHOMETPUYECKHI armapar MpHu pelieHnd reoOMeTpUUYECKUX 3a/1a4.




Cunyc u xocunyc so6oro yria ot 0° qo 180° BBOAATCS ¢ IOMOIIBIO €IUHUYHON MOTYOKPYKHOCTH, TOKA3bIBAIOTCS TEOPEMBI CHHYCOB U KOCHHYCOB U
BBIBOAMTCS €lle OAHa (opMyiia IUIOIIAAM TPEyrojbHHKa (IIOJIOBMHA IPOU3BEICHMS JIByX CTOPOH Ha CHHYC yIja MEXAy HUMM). OTOT ammapaT
IPUMEHSETCS K PELIEHUIO TPEYTrOJIbHUKOB.
CkanspHoe NpOM3BEIEHUE BEKTOPOB BBOAMUTCS Kak B (u3MKe (IIPOM3BEJNECHME JUIMH BEKTOPOB Ha KOCHHYC yIJla MEXAy HUMH). PaccMmaTpuBarorcs
CBOWCTBA CKAJISIPHOT'O NIPOU3BEICHMS U €ro IPUMEHEHHE IPU PELICHUH TeOMETPUYECKHX 3a/1a4.

OCHOBHOE BHHUMAaHHE CJEIYET YAEIUTb BbIPAOOTKE MPOYHBIX HABBIKOB B IPUMEHEHUH TPUTOHOMETPUUECKOIO alrapara Ipy pellieHuu
reOMETPUUECKUX 3ajau.

JTMHA OKPYKHOCTH U IJIomaab kpyra (11 v)

[IpaBunbHbIE MHOrOYrojgbHUKH. OKpY>KHOCTH, OIMCAaHHAs OKOJIO IPAaBWJIBHOTO MHOIOYIOJbHMKA W BIMCAaHHasg B Hero. IlocTpoeHue mnpaBUIIbHBIX
MHOI'OyTOJIbHUKOB. [InnHa okpyxHocty. [tomane kpyra.

OcHOBHasl 11eJIb — PACIIUPUTh 3HAHUE YYAIIMXCSl O MHOTOYTOJIbHUKAX; PACCMOTPETh MOHATHUS JJIMHbBI OKPYKHOCTH U IUIOIIAAM KpyTra U (pOpMYJIbl
JUIS UX BbIUUCIIeHUs] B Havane TeMmbl gaercs ompenesieHue MpaBUIbHOIO MHOIOYTOJbHMKA U PACCMATPUBAIOTCA TEOPEMbI 00 OKPYKHOCTSAX, OMMCAHHOM
OKOJIO TPAaBUJIBHOIO MHOIOYIOJIbHMKA M BIHCAHHOW B Hero. C IOMOIIBIO ONHMCAaHHOW OKPY)KHOCTH PEIIAIOTCS 3aJadyd O IOCTPOCHHUH INPaBUIBHOIO
HIECTUYTOJIBHUKA U MIPAaBUIILHOTO 12-yroibHUKA, €CIH JaH MPABUIIBHBIHN IT-yTOJbHUK.
@opMyIIbl, BRIpAXAIOIUE CTOPOHY IPABUIBHOTO MHOTIOYTOJbHUKA M PaguyC BIIMCAHHOW B HETO OKPYKHOCTH 4Y€pe3 PAaJUyC OIMCAHHOM OKPYXKHOCTH,
UCIIOJIB3YIOTCSL TPU BBIBOJE (POPMYJ JUIMHBI OKPYXKHOCTH M IUIOIIAAU Kpyra. BbIBoj omnupaeTrcsi Ha MHTYUTHBHOE IIPEJICTaBICHHE O Mpefelie: Mpu
HEOTPAaHWYEHHOM YBEIMYECHUHU YHUCIIA CTOPOH IPABUIBHOIO MHOTOYI'OJIBHMKA, BIMCAHHOTO B OKPYXKHOCTb, €0 IEPUMETP CTPEMHUTCS K JJIMHE 3TOH
OKPY’KHOCTH, a IUIONIa/1b — K IIOMIAU KPYyTra, OTPaHUYEHHOTO OKPYKHOCTBIO.

JBuxenus (7 1)

OtoOpakenue tiockocTd Ha cebsa. [lonstue apmxkenus. OceBas W LeHTpanbHas cumMmeTpuu. [lapamnensHbiii mepenoc. [loBopor. Hamoxxenus u
JIBHOKCHHUS.

OcHOBHasg 1elnb — I[O3HAKOMUTh YYalIUXCsl C TOHSITHEM [IBHXKEHHSI M €ro CBOMCTBaMHM, C OCHOBHBIMU BHUJAMHU JIBH)KEHHH, CO
B3aNMMOOTHOIITCHHUSIMHA HAJIOKEHHUH U JIBM>KESHUM.

JIBi>keHHe  TUIOCKOCTH  BBOJUTCS  KaK  OTOOpPaKEHME  TUIOCKOCTH  Ha  ce0s, COXpaHsSIoIlee paccTosHue Mexay Toukamu. [lpum
pacCMOTPEHUH BUOB JIBIDKCHHM OCHOBHOE BHHMAaHHUE YJEISETCS TOCTPOCHHUIO 00pa30B TOYEK, MPSMBIX, OTPE3KOB, TPEYTOJHHUKOB TPH OCEBOW WU
[EHTPATHHOW CHUMMETPHUSX, MapaieIbHOM TepeHoce, moBopore. Ha addexTHhIXx mpuMepax MOKa3bIBaeTCS NMPUMEHEHHE BWXKCHHN TPH pElIeHUU
reoMeTpuyeckux 3aaad. [loHATHE Ham0KEHUs OTHOCHUTCS B JAHHOM KypCE K YHCIY OCHOBHBIX NOHATHM. J[OKa3bIBaeTCs, YTO MOHATHUSA HAIOXKEHUS U
JBUKCHUS SIBIISIFOTCSI SKBHUBAJICHTHBIMH: JI000€ HAJIOXKEHHE SBIIACTCS ABMKCHHMEM IUIOCKOCTH M oOpaTHO. M3ydeHue Aoka3aTenbCTBa HE SIBISIETCS
00s13aTeNbHBIM, OJTHAKO CIIETyeT PACCMOTPETH CBSI3b MOHSATHI HATIOKEHUS U IBUKEHUSI.

HauanbHble cBeeHus U3 crepeomeTpuu (7 4).



[Ipenmer crepeometpusi. Muororpannuk. [lpusma. [apamnenenunen. Humuanp. Konyc. Cdepa u mmap.

OcHoBHas 1eb — MO3HAKOMUTH YYalIuXCsl ¢ MHOTOTPAHHUKAMHU; TEJIAMH U TOBEPXHOCTSIMH BPAILLICHMS.

006 akcnomax reomerpun (2 4)

006 axcuomax riaHuMeTpuu. HekoTopble cBefieHHs 0 pa3BUTUU T'€OMETPUU

OcHoBHas 11eIb — JaTh OoJiee TIIy0OKOe MPeICTaBIeHHE O CUCTEME aKCHOM TUIAHUMETPHH U aKCHOMaTHYECKOM METO/1e

Hrorosoe nosropenue (8 u)

[TapannenbHble npsmele. TpeyronbHUKU. YeTblpexyroabHUKH. OKpPYKHOCTD.
OcHoBHas 1€ — UCNONb30BaTh MATEMAaTUYECKUE 3HAHUS U1l PELICHHs Pa3IMYHbIX MAaTEMATHYECKUX 3a1a4

IlepeyeHb KOHTPOJBLHBIX Pa0OT

1. KontpoasHas pabora Ne 1 mo reme «BekTopsn».

Kontponbnas padota Ne 2 o reme «MeToa KOOpIUHATY.

Kontponbnas padorta Ne 3 o reme «COOTHOIIEHUE MEKIY CTOPOHAMHU U yIIIaMH TPEYTOJIbHUKAY.
Kontponbnas padota Ne 4 o teme «/lJinHa OKPY>KHOCTHU U TUIOMIAL KPyTay.

a bk wn

Kontponbnas padota Ne 5 mo teme «IBuxKeHUs».



4.KajeHngapHo-TeMaTH4YecKOe IJIAHUPOBAHHE

No Kon- Tum [InaHupyeMble pe3yabTaThl Hara
- Tema ypoka BO o
n/m ypoka NpEeIMETHBIE METaIpeIMETHBIE JINYHOCTHBIE ¢dakt
4acoB IUIAHY
1 2 3 4 6 7 8 9 10
YMeTb n300paxxkaTs U YuutsiBaTh NpaBwio B | IIposBiasaTs
[onsiTue BekToOpa. 0003Ha4aTh BEKTOPHI, TUTAHUPOBAHHUA T JIOTHYECKOE U
1. | PaBeHCTBO BEKTOPOB 1 YUII33 | HaxoauTh paBHBIE KOHTpOJIE CII0c00a KPUTHYECKOE
BEKTOPEI pemeHus MBIIIICHUS,
KYJIBTYpY peuu
YMeTb OTKIaabIBaTh OT | OCYIIECTBIISATh MOUCK | YMeTh BHIOMpATh
0001 TOUKH HEo0X0AuMOit dopmy 3anucu
OTKi1agpIBaHuE TUIOCKOCTH BEKTOD, nHdopmanuu s peuieHus,
2.| BekTopa OT JaHHOW 1 YUII33 | paBHblit nanHOMY. BBITIOJTHEHHS YYEOHBIX | 3aITMCHIBAThH X0
TOYKH 3aIaHUK C peleHus B
HCTIOJIb30BaHUEM cBoOOHOU popme
y4eOHOH JIUTepaTypsl
3HaTh 3aKOHBI Y4uTsIBaTh pa3Hble Oco3HaBaTh
CJIOKECHUS BEKTOPOB, MHEHUS U CTPEMHUTBCS | MaTeMaTHIECKHe
YMETb CTPOUTH CYMMY | K KOOPJIHHAINN COCTAaBJIAIOINE
CliosKeHIe 1 IBYX U Ooiee Pa3INYHBIX MO3UNUI B | OKPY’KaroILIEero
3 SBIUTARe 1 VUM33 | BEKTOPOB, COTPYIHUYIECTBE MHpa.
MOJIb30BATHCS
BEKTOPOB
MPaBHIIOM
TPEYTroJIbHUKA,
HapajuiesiorpamMma,
MHOTOYTOJIbHUKA
3HaTh NPaBUIIO OcCym1ecTBIATh MOUCK Bribupats dpopmy
MOCTPOEHHMS PA3HOCTH | HEOOXOAMMOMN 3aIiCH PeLICHUs,
BEKTOPOB, YMETh nH(opManuu st 3aIHCBIBATh X0
CTPOUTD Pa3HOCTb BBITIOJTHEHHS YYEOHBIX | pElIeHHs B
BEKTOPOB 3aJaHui C cBoOonHOH opme
4 Borunranue 1 VL33 HCTIONL30BAHHEM JlonomHaTh 1
BEKTOPOB y4eOHOH JUTepaTypsl UCTIPABIIATH OTBET
BocnpousBoants JIPYTHX Y4aIIuxcs,
N3yYeHHYIO IpeUIaratb CBOU
MHGOPMALIHIO C CIOCOOBI PeIIeHUS
3aJJaHHOM CTENEHBIO 3a7a49
CBEPHYTOCTH
Pewenue 3anau 3HaTh 3aKOHBI YMETbh HAXOIUTh B OOBACHATD
5. «Croxenue u 1 V33BY | cnoxenus u PasIMIHBIX H3yUCHHBIC
BBIYMTaHHE BBIYMTAHUS BEKTOPOB, | HCTOYHHKAX TIOJIOXKEHHS




BEKTOPOB» YMETb CTPOUTH CYyMMY | MH(OpPMAIHIO, Ha CaMOCTOSATEIILHO
Y pa3HOCTh JIBYX H HEOOXOTUMYIO TSI OT00paHHBIX
6osiee BEKTOPOB, pemeHust puUMepax,
TIOJTb30BATHCS MaTeMaTHYECKUX HCCIIE0BaTh
MPaBHIOM npoOJieM; IpUHUMATh HECJIOXKHBIE
TPEYTONBHUKA, pELICHUE B YCIOBHAX MPaKTHIECKUE
napajuieJiorpamMmma, HETIOJIHOH 1 CHUTYalUH,
MHOTOYTOJIbHUKA M30BITOYHOI, TOYHON U | IPOBOAUTH
BEPOSATHOCTHOI KJIacCU(UKAIHIO IO
nHdopmanuu BBIJICTICHHBIM
pU3HaKaM
IIpoussencnue 3HaTh CBOICTBa OcyuiecTBIsITh YMeTh N0NOIHATh
BEKTOpPa Ha YHUCIIO. YMHOKECHUS BEKTOpa CpaBHEHHE, Y HCTIPABIISTH OTBET
IMTounckoso- Ha 9HCII0, YMETh Kiaccu(uKkarmio JPYTHX y4aIIuxcs,
HCCIIEN0BATENbCKUIM pemnIats 3aJadu Ha IpeAIaraTth CBOH
6. | atam o mpoexry VHUII33 | YMHOkeHHE BekTopa CIOCOOBI pEIICHHS
«Ox, yx 711 Ha 9HCII0 3amaq
BEKTOPBI!»
YMeTh pewiaTth 3a1a4d | YMETb IUIAaHUPOBAaTh U | YMETH
Ha MPUMEHEHNE OCYIIECTBIISTH CaMOCTOSATEIIHHO
3aKOHOB CJIOXKEHUS, JIeSITeTIbHOCTb, Ha- C03/1aBaTh
[Mpumenenne BBIYMTAHUS BEKTOPOB, | MPABIECHHYIO Ha ANTOPUTMBI
7. BEKTOPOB K YKU3 YMHOKEHUS BEKTOpa pelieHue 3aaau MO3HABATEJILHOM
peIeHHIo 3a1a4 Ha YHCIIO0 HCCIIeI0BATEIbCKOTO JIESITeTTBHOCTH IS
XapakTepa pemeHus 3agad
MTOUCKOBOTO
Xapakrepa
3HaTh, KaKOH OTPE30K [Tonumate cymHocTb [IposBnsaTe
Ha3bIBaeTCs CpeaHeit AITOPUTMUYECKUX KpPEaTHBHOCTb
JMHUEH Tparenuy; NPEANUCaHNNA U yMETh | MBIIIICHUS,
MeTh OPMYJIMpOBaTh | AEHCTBOBATH B WHHINATHBY,
8. Cpenmsi mHms VY33BY zl Z[OKaiI]}:aT}; TeIZ)peMy COOTBETCTBUHU C HaxoanBOZTL,
Tpanietim 0 CpeHeN TMHUU NPE/I0KEHHBIM alir0- | aKTHBHOCTb IIPU
Tpaneuuu pUTMOM pelieHu
MaTeMaTHYECKUX
3a/1a4
KoHTponbHas YMeTb NpUMEHATh YMmers OcymiecTBiIsATh
9 pabota Nel mo teme: VIIOK3 | Mo7yueHtbe CaMOCTOSTENIEHO CaMOKOHTPOJIb 3a
«BexTopb» TEOpPETHYECKHE 3HAaHUS | KOHTPOJIHMPOBATH CBOE | KOHEYHBIM
Ha MPaKTHKE BpEeMsI M YIPABISITh UM | PE3yJITATOM
10 Koopaunatsl YUII33 | Ymers onpenensrs Buners ITonnmaTh CMBICIH




BEKTODA. KOOPJIMHATHI TOYKH MaTeMaTHYeCcKyIo MOCTaBJIEHHOM
Paznoxxenne Bexropa IJIOCKOCTH; HPOBOJMTE | 33124y B KOHTEKCTE 33144,

110 AByM onepanuu Hazl MpoOJIEMHOI CUTyaluu | BBICTpauBaTh
HEKOJIJTMHEAPHBIM BEKTOPAMH, BBIUHCIATh | g npyrux apryMeHTaLuIo,
BEKTOpaM JUTMHY U KOOPANHATHI JICIIHTLTHHAX, B NPHBOHTE

BEKTOpa, YTOJl MEXIy OKPYKAIOIIEH JKI3HH; MPUMEPHI U
BEKTOPaMH
KOHTPIIPUMEPHI
YMeTh packiagbpiBaTh Haxonuts B YMeTh
BCKTOP I10 IByM pa3IUYHBIX pacno3HaBaTh
HCKOJUIMHCAPHBIM HCTOYHUKAX JIOTHYECKHI
Crasb mexy BEKTOPaM, HaXOJIUTh MH(OpPMAILHIO, HEKOPPEKTHBIE
KOOPJIMHATAMHU
1 PA VI3 KOOPAMHATBI BCKTOPA, | geofxomumyro ast BBICKA3bIBAHUS,
BEKTOpa U i
p BBITOJIHATE JICHCTBHA pemieHus OTJINYATh THIIOTE3Y
KOOpPJMHATaMH €T0 HaJl BEKTOPaMH,
MaTeMaTHYECKHUX ot (hakra
Hauana ¥ KOHIa 3aJJaHHBIMU
mpobsieM, u
KOOpJHHATAMH
MPE/CTABIAT
ee B IIOHATHO# (hopme.
‘YMeTb BBIBOIUTH ITpynumMats pemenue YMeTs SICHO, TOYHO,
IIpocTreiimue 3agaun (hopMyJIBI KOOPIUHAT B YCJIOBUSIX HETIOJTHOM rPaMOTHO H3J1araTh
B KOOpJAWHATAX. BCKTOpa 4epes3 u I/I36BITO“IHOI>'I, TOYHOUN CBOU MBICJIIU B
TpancnsamoHHO- KOOPIMHATEI €T0 KOHIA | i pepoATHOCTHOI YCTHOH 1
12|  odopmurensckuit V33BY | nHavana koopauHAT uHpOpMaLuy; NHMCEMEHHOH peyH,
b
3TaIl 110 MPOEKTY CEepeUHBI OTPE3Ka, MOHUMATh CMBICT
«Ox, yX 3Tn JUTMHBI BEKTOPA 1 TIOCTaBJIEHHOM
BEKTOPHI!» PacCTOSTHUS MEXILY 3a7a4n
JIBYMsI TOYKaMHU
YMeTsb pemiaTh 3a7jaudl | YMETh BBIIBUTATh [MposiBnsTH
C TIOMOIIIBIO (hOpMyT TUIIOTE3BI IIPHU KpEaTUBHOCTH
KOOPJMHAT BEKTOpPa
Pelenue 3a1a4 o KOOp?[I/IHaT o e[[ﬂH’I)I pelIeHnH y4eOHBIX MBIIUIEHNS,
13 Teme: «MeTox vOC3 P p 3a/1a4 ¥ TOHUMATh HWHULIMATUBA,
KOOP/IMHATY EEE:SK?; fﬂzlc{(l:ﬂm;mnﬂ HEOOXO0MMOCTh UX HaX04UBOCTb,
paup MPOBEPKH AKTHBHOCTb MIPU
MEXKy OBYMSI
pelIeHnn 3a1a4
TOYKaMH.
3HaTh U yMETh ITpumensTs IposBnaTe
BBIBOJIUTH YPABHEHHUS WHJIyKTUBHbIE U CIOCOOHOCTD K
y OKPY’KHOCTH U JIETyKTHBHBIE CIIOCOOBI | AMOIMOHAIEHOMY
ABHEHU i .
1 PaBHCHHE VIIT33 NPAMOH, yMETh pacCyKIeHHit, BUACTh | BOCIPHATHIO
OKPY>KHOCTH.
YpaB§gHHe npsMoit CTPOUTD OKPYKHOCTE U | 1543 iy ppe MaTEMaTUIECKHX
TPSIMBI HHBI
PAMBIC, 33 JaHHBIC CTpaTeruy peuieHus 00BEKTOB, 3a/1a4,
ABHEHHUSIMHU .
yp 3a1au peuleHuii,

pacCyKIeHHI.




‘YMeTh 3aIuchiBaTh [ToHumatp CymHOCTb YMmers
Penienue 3amau. YPABHCHUS TIPAMBIX 1 ANrOPUTMUYECKHX KOHTPOJIHMPOBATh
Opranmsarms OKpYy’KHOCTEH, MNpeANUCaHui U yMeTh | IpoLecC U
15 NPOEKTHOI V33BY HMCIOIb30BaTh JICHCTBOBATH B pe3ynbTaT
JCATEBHOCTH. YPaBHCHUS IIpH COOTBETCTBHH yueGHoi
3aKIIOYHATEILHBIH PCIICHIH 3a/1a4, C MPEeJIOKEHHBIM MaTeMaTHYCCKOMN
ran CTPOHTS OKPYKHOCTH 1 | vonpmnon ESATEIBHOCTH
MpsiMble, 3aJaHHbIE
YpaBHEHUSIMH.
KoHTpombHas YMeTh NpuMeHsITh YmMmets Ocy11ecTBIATh
16 pabota Ne2 mo teme: VIIOK3 NOJTyICHHBIC CaMOCTOSITEILHO CaMOKOHTPOJIb 32
«Metoa koopauHAT» TEOPETUHCCKHUC 3HAHUA | KOHTPOJIUPOBATH CBOE KOHCHYHBIM
Ha TIPaKTHKE BPEMS H YIIPaBJIATh UM | PE3Y/IBTaTOM
YMeThb BbIUUCIATD YMerh minanupoBath U | BeInonaHATH
CHHYC, KOCHHYC, OCYIIECTBIAITh MOIAroBBIN
CuHyc, KOCHHYC, TaHTeHC yIII0B 0T 0 10 | jesrenbHOCTD, KOHTPOJIb,
17| TaHTEHC. OcHoBHOE V33 180, 3HaTH OCHOBHOE HAIPABJICHHYIO Ha B3aHMOKOHTPOITb
TPUTOHOMETPHIECKO TPUTOHOMETPUIECKOE pelenue 3a1a4 pesyabTaTa
€ TOXXIECTBO. TOXIECTBO, HOPMYITY HCCIIE10BATENECKOTO y4aeOHOM 5
JUTSL BEIYUCTICHUS MaTeMaTHIECKOH
XapakTepa
KOOPJAWHAT TOYKH JICSITeIIbHOCTH
YMeTb BBIUUCTATD YMeTh HaXOOUTh B [IposBnsaTe
CHHYC, KOCHHYC, Pa3ITUYHBIX KpeaTUBHOCTD
TaHTeHC yIoB OT 0 I0 | HCTOYHUKAX MBIIIUTCHUS,
180, ymeTh T0Ka3bIBaTh | MH(OpPMAIHIO, MHULUATUBY,
CuHyC, KOCHHYC, OCHOBHOE HEOOXOIUMYIO ISt HaXOJYUBOCTH,
1g| TaHreHc. OcHoBHOE y33BY | TPUrOHOMETpuiecKoe penieHus aKTUBHOCTbH MPHU
TPUTOHOMETPHUECKO TOXJIECTBO, 3HATH MaTeMaTHIECKUX penieHnn
€ TOXKJECTBO. hopmymy s mpo0eM; MPHHUMATD MaTeMaTHIECKUX
BBIYUCIICHUS peIIeHHe B YCIOBUSIX 3agad
KOOPJAWHAT TOYKH TOYHOU 1
BEPOSITHOCTHOM
HHpOpPMALUH
3HaTh: POPMYIIBI Nmets [Ipumensts
IIPUBCIACHUA, q)opMyny IepBOHAYAJILHBIC KPUTUIHOCTDH
DopmyITbi JUTSI BBITUCIICHUS TIpe/ICTaBICHNS 06 MBIIUTCHHSI, YMETh
MpUBE/ICHIS. KOOPJMHAT TOYKH nuneax pacmo3HaBaTthb
19 DopMyIIbI ISt YUII33 1 0 METOJaX JlorHecKH
BBIYHCITICHUS MaTeMaTHKH Kak 00 HEKOPPCKTHBIC
BBICKa3bIBaHUS,

KOOpAUHAT TOUYKH

YHHBEPCAILHOM
SI3BIKE HAYKHU H
TEXHUKH, O CPEIICTBE

OTJINYATh THIIOTE3Y
oT dakra




MOJETUPOBAHUS
SIBJICHUH ¥ TIPOLIECCOB.

YMeTh nIpuUMeHATh Ymers Bei6upats Gpopmy
DOPMYIEL (hopMyJIBI IPUBEICHUS;, | CAMOCTOSTECIBHO 3aMuCcy peleHus,
anBi HZHI/M 3HATH POPMYITY LIS CTaBUTH 1IEJIH, 3aMuChIBaTh X0/
) BBIYUCIICHUS BBIOUPATH M CO3/1aBaTh CIICHUS B
20 Dopmyisl 1ist V33BY P A P o
KOOPJMHAT TOUKU AJITOPUTMBI JIJIst cBOOOTHOM (popme
BBIYHCIIEHUS
permeHns yaeOHbIX
KOOpJAUHAT TOUKH
MaTeMaTHYECKUX
mpooIeM
Teopema o miomanu YMeTh T0Ka3bIBaTh [Tonumatp CymHOCTb [IposBnsaTe
TPEYTOJIbHHUKA. TEOpEMY O IUIOIIAIN AITOPUTMHUYECKUX JIOTUYECKOE U
TlouckoBo- TPEYTOJIbHUKA,; MPEANUCAaHUN U YMETh | KPUTHUYECKOE
HICCIIETOBATEbCKHII MIPUMEHSTH TEOpEMY JIEHCTBOBATH B MBIIIJICHHS,
21 3TAIl 110 POCKTY YUII33 MpH pEIICHUH 3a4a4 COOTBETCTBHHU C KYJIBTypYy peuH,
«TPeyTOMBHUKAL. . MPEeNJIOKEHHBIM aIro- | CIIOCOOHOCTH K
" pUTMOM YMCTBEHHOMY
oHH noBcroay!!!»
JKCIIEPUMEHTY
YMeTh n0Ka3bIBaTh Buners HNmets
TCOPEMY CHHYCOB, MaTeMaTH4ICCKYIO MNpeACTaBICHUC O
TEOPEMY KOCUHYCOB; 3a/1a4y B KOHTEKCTE MATEeMATHUYECKO
MPUMEHSTH 3TH TIPOOJIEMHO CUTYaIH HAyKe KaK
TEOPEMBI IIPU PELIEHUH | B IPYTUX o chepe
3a1aq u o
T a2 AUCLHIITMHAX, B YEeJI0BEYECKOM
eopeMa CHHYCOB OKPYIXKAIOIIeH KU3HU;
22 P YEOB, YUII33 pyratom > | IesATeNBHOCTH, ee
TeopeMa KOCHHYCOB HAXOJIUTh B PA3ITMYHBIX
JTanax,
HMCTOYHUKAX
H(OpMAIHTO, 3HAYUMOCTHU JJIs1
HEOOXO0IMMYIO s pasBUTIA
permenHs [UBUITN3AIUU
MaTeMaTHYECKHUX
npobieM
IIpumeHsTh TEOPEMBI YMmers [IposBnsaTe
CHUHYCOB U KOCUHYCOB CaMOCTOSITEILHO KpEaTUBHOCTD
MU PEILIeHUH 3a1a4 CTaBUTh LIEJIH, MBIILIJIEHHUS],
BEIOUpATH M CO3/1aBaTh | WHHUIIUATHBY,
Pewenue
23 V33BY AIITOPUTMBI JIJIst HaXOI4YMBOCTbD,
TPEYTOJHLHUKOB
penieHns yae0HbIX aKTUBHOCTH MPH
MaTeMaTHIECKHUX penieHnn
npoGieM MaTeMaTHIECKUX
3a1a4
24 Pemenue V33BY | YMmers pemats 3aqa4u | YMETh HAXOIUTh B BBbIMONHATE




TPEyTOIBHUKOB Ha UCTIONIb30BaHHE Ppas3IUIHBIX MOIIArOBBII
TEOPEM CHHYCOB H HCTOYHHKAX KOHTPOIIb,
KOCHHYCOB nHpopmanuio, B3aUMOKOHTPOJIb
HEOOXO0ANMYIO JUIS pe3ynbTara
pemeHus y4aeOHOM
MaTeMaTHYECKUX MaTeMaTHYECKOH
npobieM; MpUHUMATh JIeSITeIbHOCTH
pelIeHre B YCIOBUSIX
HEIOJHOU U
M30BITOYHOI, TOUHOH U
BEPOSITHOCTHON
nHbOpMaIuU
3HaTh YMets manupoBaTth 1 | BeiOupats dhopmy
AITOPUTM peIICHUs OCYILIECTBIISATh 3aITUCH PEILCHHUS,
Pewmenne MPaKTUYECKUX 3a]au JIeSTeIbHOCTD, Ha- 3aIHCBHIBATh X0
95| TpeyromsHmKon VK3 Ha HAXOXKJCHHE JJIUHBI | IPaABICHHYIO HA petiieHns B
CTOPOHBI peleHue 3aa1a4 cBOOOTHOH (popme
TPEYroJbHHUKA MO JIByM | MCCIIEI0BATEIBCKOTO
JIpyTHM XapakTepa
3HaTh: alITOPUTM YMeTh HAXOIUTh B IIpumensaTs
peueHus KIH4eBbIX Ppa3JIMIHbIX KPUTUIHOCTDH
3a/1a4, MPAKTHIECKHX HCTOYHHUKAX MBIIIUICHHS], YMETh
3a71a4 HA BHIYHCIICHIE HH(POPMALIHIO, pacrno3HaBaTh
IUtomanu HEOOXOAUMYIO JUIst JIOTHYECKHI
pemeHus HEKOPPEKTHBIE
Pemenne TPEYTOJIbHUKA, JITHHBI
26 CVEOLHIKOR YOC3 MaTEMAaTUYECKHX BBICKA3BIBAHHS,
pey CTOPOHBI npoOJieM; NpUHUMATh OTJIINYATh THIIOTE3Y
TpEYTONbHUKA 110 ABYM | hepienue B yCoBUAX oT dakxra
yIiaM ¥ CTOpOHE HEIONHON U
MEXy HUIMU M30BITOYHOM, TOYHOMH U
BEpPOSTHOCTHOU
nHpOpPMALUU
W3mepurenbHbie ‘YMeTb IpOBOAUTH Ilonumats CyImHOCTb Jononssrs u
paboTsI. U3MEPUTEIIEHBIE ANTOPUTMUYECKUX HCTIPABIIATH OTBET
TpaHcnAMoHHO- paboThI, OCHOBaHHBIE MPEINUCAHIA U YMETh | APYTHX YUaIIuXCs,
27 0hOpMHTENBCKUH VKIT3 Ha MCIOJIb30BAHNHT JIeHiCTBOBATh B IpeUIaratb CBOU
9Tal 10 NPOEKTy TEOpPEM CUHYCOB, U COOTBETCTBUH C CIOCOOBI pelIeHHs
«TpeyronbHuku... KOCHHYCOB; IPEJIOKEHHBIM anro- | 3aaady
oHH noBcroay!!!» PUTMOM
Perenue 3a1a4 mo ‘VYMeTh H0JIb30BaThCs VMeTh HaXOIUTh B Hmethb
28| Teme: YOC3 TEOpEeMaMy CHHYCOB M | Pa3IUIHBIX MPEICTABICHHE O
«CooTHomeHus KOCHHYCOB IIpH HCTOHHUKAX MaTEMaTHYECKOU




MEXy CTOPOHAMH 1
yraamMu
TPEYTOIEHUKA

peLIeHUH 33/1a4 Ha
pelieHue
TPEYTOJIEHUKOB;
HaXOJIUTh IUIONIAIN
TPEYTONbHUKA U

nHPOPMAITHIO,
HEOOXOTUMYIO TSI
petieHust
MaTeMaTHYeCKUX
mpo6JeM; IPUHUMATD
pCILICHUE B YCIOBUIX

HayKe Kak
o cepe
YEIIOBEUECKON
JIeATEIILHOCTH, €€
JTamnax,

napajuiesiorpaMma . 3HAYMMOCTH IS
gepe3 CTOPOHBI U HETOMHON 1 " PasBUTHA
M30BITOYHOI, TOUHOH U
CHHYC yTiia BEPOATHOCTHON HABHTHZATIHT
nHdopmanuu
VYMeTs pemats 3aa4uy, | YMeTh miaHupoBaTth U | IIposBnars
CTPOUTH YIJIBL, OCYILECTBIISATh KPUTUYHOCTh
BBIYHCIISAT JEATEIIBHOCTD, Ha- MBIIIICHUS, YMETb
KOOPJMHATHI TOYKH C MPaBJICHHYIO Ha pacro3HaBaTh
Pemenne 3agaq mo MIOMOIIBIO CHHYCA, penieHue 3aaaq JIOTUYECKH
TeMe: KOCHHYyCa U TaHTeHCa HCCIIEI0BATEIBCKOTO HEKOPPEKTHBIE
«CooTHomeHus yTJ1a, BEIYUCIATh XapakTepa, BUACTh BBICKA3bIBAHHS,
29| MeXIy CTOpOHAMH U YOC3 TUIOIIATb MaTeMaTHYECKYI0 OTJINYATh THIIOTE3Y
yraaMu TPEyTOJIbHHUKA 110 BYM | 3a7ayy B KOHTEKCTE oT dakra
TPEYTOJIbHUKA CTOpPOHaM U YTy po6IeMHOI cuTyaruu
MEXJy HUMH, peIiaTh B JIPYTUX
TPEYTOJIEHUKY; JUCHHUIUIMHAX, B
OOBSICHATE, YTO TAKOE OKpY’KaloIIeH KU3HU
yroiu
MEK1y BEKTOPaMH.
3HaTh OIpeeseHue Buners 3anauy B Bei6upats Gpopmy
CkaisipHoe CKaJISIPHOTO KOHTEKCTE Ipoo- 3aIiCH pelICHUs,
30| TPOM3BENCHIE VUIN33 | mPoussenenus JIEMHOH CHUTyaluu B 3aMHCBIBATh X0
BEKTOPOB. BEKTOPOB, yCIIOBHE JIpYTHX TUCLUUIUIMHAX, | PEIICHUS B
MEPIEHANKYISIPHOCTH | B OKPY’KaloOIIeH cBoOoHOH (opme
BEKTOPOB. KHU3HH;
‘YMeTb BbIpaxarb YMmers IIposBisaTe
CKaJsIpHOe CaMOCTOSTENIFHO JIOTHYECKOe U
CransipHoe MIPOM3BE/ICHHUE CTaBUTh IIETIH, KPUTHYECKOE
HpOU3BEICHHE BEKTOPOB B BBIOMpATh U CO3/1aBaTh | MBIIIJICHNUS,
31 BEKTODOB B V33BY | koopauHaTax, 3HaTH AITOPUTMBI JIJIsI KyJbTYpy peun,
€ro CBOICTBA, yMETh pemeHns yueOHbIX CHOCOOHOCTH K
KOOpAWHATAX
pemiats 3a1auu MaTeMaTHYECKUX YMCTBEHHOMY
npodiieM 9KCHEPUMEHTY
IIpumenenue 3HaTh onpeaeneHue IloHumats CynHoCTb JononHaTs u
3p| cramiproro VK3 CKaJISIPHOTO IrOPHTMUYECKHX UCTIPABIIATH OTBET
MIPOU3BEACHUS MPOU3BEACHUS NpeANUCAaHUN U YMETh | IPYTHX yYalluXxcs,

BCEKTOPOB K

BEKTOPOB, YCJIOBHUEC

JIefiCTBOBATh B

npeajiaratb CBOu




PEIIeHHIO 3a1ad. MEePICHANKYISIPHOCTH | COOTBETCTBHH C CHOCOOBI PEIICHHUS
Opraamzanus BEKTOPOB, BEIPaKaTh MIPEUIOKEHHBIM alro- | 3amad
MIPOEKTHOM CKaJISIpHOE pUTMOM
JIeSITeTTHHOCTH. MIPOM3BEICHNE B
3aKITIOYNTETIHHBII KOOpAWHATAaX, 3HATDH
JTan €ro CBOMCTBa
KonrponbHas YMeTb NPUMEHSTh YmMerhb Ocy1ecTBIsITh
pabora Ne3 o Teme: MOJy4YEeHHBIE CaMOCTOSTEIILHO CaMOKOHTPOJIb 32
33 «CooTHo1IeHHE VIIOK3 | TCOPETHUCCKNE SHAHMS | KOHTPOTHPOBATH CBOE | KOHEYHBIM
MEXy CTOPOHAMH U Ha MPaKTHKe BpEeMs U YIPABJISTh UM | PE3YJIbTATOM
yIIaMu
TPEYTOIEHUKA
IIpaBusIbHEI 3HaTh onpeneNcHIe YMeTh HaXOUTh B Bribupats Gpopmy
MHOTOYTOJIFHHK. MPaBHIBHOTO Pa3IMIHBIX 3aITUCH PEILCHHUS,
TToHuCKOBO- MHOT'OYTOJIFHAKA HCTOYHUKAX 3aIUCHIBATh X0
34| HCCIe0BATENbCKHI VU333 uH(OpMmaILHIo, PCILICHIA B
STall 10 MPOEKTY HEOOXOIUMYIO ISt cBOOOTHOH popme
«"eomeTpraeckue PCLICHIA
HapKeThI» MaTeMaTHYEeCKHX
npo0GieM
3HaTh U yMETh Buners Brinonnate
NPUMEHSTh Ha MaTeMaTHYeCcKyIo MOIIArOBBII
MIPaKTUKE TeopeMy 00 3a/1a4y B KOHTEKCTE KOHTPOJIb,
OKPYKHOCTH, npoOJIEMHOM CUTYallud | B3aUMOKOHTPOJIb
OTIHMCaHHOI 0KOJIO B APYTHX pe3yibTara
OKpYXHOCTb, MIPaBUIBHOTO JTUCTIATUIAHAX, B y4eOHO
35| OTMCaHHas OKOJIO VUI33 | MHOTOYTOMbHHKA. OKpY’KarloIIel )KU3HU; MaTeMaTHIECKOM
MIPaBUIBHOTO HaXOJUTh B PA3IMYHBIX | JAEATCIEHOCTH
MHOTOYTOJIEHIKA HUCTOYHUKAX
HHPOPMALHIO,
HEOOXOIUMYIO ISt
peuieHust
MaTreMaTHYeCKHX
mpoGsieM
3HaTh U yMETh Ymeth JlonoyHATh 1
NPUMEHSTh Ha CaMOCTOSTEIILHO UCIIPABJIATH OTBET
OKpYKHOCTB, MpaKTHKE Teopemy 00 CTaBUTb LIEIIH, JIPYTHX Y4aIIuxcs,
3| BIIMCAHHAT B VUAMN33 | OkpyxHoCTH, BBIOMpPATh M CO371aBaTh | MpEAJIaraTh CBOM
MIPAaBUIIBHEII BITUCAHHOW B ANTOPUTMBI JJIs CIOCOOBI pelIeHus
MHOTOYTOJIbHHK. MPaBUJIBHBIH peleHus y4eOHbIX 3aga4
MHOTOYTOJIbHUK MaTeMaTHYeCKHX IIpoo-
JeM
37| OKpy>XHOCTb, YKUN3 3HaTh U yMETh ‘YMeTb BbIIBUTATh [TpumensTH




OTIMCaHHasE OKOJIO MPUMEHSTD Ha THIIOTE3BI TIPH KPUTHYHOCTB
MPaBHIBHOTO MpPaKTHKE TEOPEMbI 00 | PElIeHNH YIEOHBIX 3a- | MBIIIJICHUS, YMETh
MHOTOYTOJIbHUKA H OKPYXHOCTH, Jlad, IOHNMAaTh pacro3HaBaTh
BITMICAaHHAs B HETO BIIMICAHHOU B HEOOXOANMOCTb MX JIOTUYECKH
MpaBHIbHBIA MPOBEPKH; IPUHAMATh | HEKOPPEKTHBIE
MHOTOYTOJIbHUK; 00 pELICHUE B YCIOBHAX BBICKA3bIBAHHS,
OKPY>KHOCTH, HETIONHOH U OTIIMYaTh TUIIOTE3Y
OIHCaHHOI 0KOJIO M30BITOYHOI, TOUHOH U | OT (pakTa
MPaBUIBHOTO BEPOSATHOCTHOI
MHOT'OYTOJIbHUKA nHdopmanuu
3HaTh (HOPMYIIBI LTS Bunets IIposiBnaTh
BBIUUCIICHUS yTJIa, MaTeMaTHUYECKYIO KpEaTUBHOCTh
DopMyIbl 1151
IUTOIIAJN ¥ CTOPOHBI 3aJady B KOHTEKCTE MBIIIICHUS,
BBIUHCIICHUS .
- MPaBHIBHOTO MpoOJIEMHON CUTYyalll | WHULUATHUBY,
MHOTOYTOJIbHUKA 1 B OKPY’KaloIeH HaXO0JYUBOCTB,
MPaBHIBLHOTO .
38 VUII33 | paguyca BOMCaHHON B | KHM3HH; HAXOJHUTh aKTHUBHOCTb MPU
MHOTOYTOJIbHHKA,
HETO OKPY’KHOCTH, nHpopmanuio, penIeHn
€ro CTOPOHBI
. YMETb UX BBIBOAUTH U HEOOXOANMYIO JUIs MaTeMaTHYECKUX
panuyca BOHCAaHHOU
MPUMEHSTh IpU peneHus 3a1a4
OKpPY>KHOCTH
pelmeHnt 3agay MaTeMaTHYECKUX
nmpoGyeM
BriBoauTh 1 YMerb minaHnupoBath U | BeInonHATH
MPUMEHSTh IpU OCYILECTBIIATh MOIIAroBhIi
eIICHUH 3aJ]a4 JIeSITeTIbHOCTD, Ha- KOHTPOJIb
Tocrpoerne 3)0 MYJIBI TUTOIIAIN MIPaBJICHHYIO I;a B3aI/II\I/)IOKO’HT 0JIb
39| mpaBUIIBHBIX YUII33 pMYy ' P Y p
CrpouTh MpaBWIbHBIE | PELICHHUE 33/1a4 pesynbrara
MHOTOYTOJIbHAKOB .
MHOTOYTOJIbHUKH HCCIIEZI0BATEIECKOTO yueOHOH
xapakrepa MaTeMaTHYeCKOi
JIeSITEIIbHOCTH
3HaTh POPMYIIEI YMeTh NpUMEHSTh [IposBnsaTe
JUTMHBI OKPYXXHOCTH U | MHAYKTHBHBIE U JIOTUYECKOE U
JiHa OKpyKHOCTH. JIyTU OKPY>KHOCTH, JIeTyKTHBHbIE CIOCOOBI | KPUTHYECKOE
Tpancnsunonuo- YMETh IIPUMCHSTh UX pacCcyKAcHUN, BUACTD MBIIICHHS,
40| oopmuTeTLCKHI V33BY | npu peurenuu 3anau pa3JIMYHBIE CTPATETHMU | KYJIBTYPY PEUH,
9Tal 10 IPOEKTY pemeHus 3agay CHOCOOHOCTH K
<<FCOM€TpI/I‘{eCKI/Ie YMCTBEHHOMY
HApKEThI» 9KCIIEPUMCHTY
3HaTh GOpPMYIIEI ITonumats CymHOCTb Bribupats dpopmy
TUTOIA/IA KPyTa U ANTOPUTMHUYECKUX 3aIHCH PEIIEHHS
Inowans kpyra K II:I;I)BJ(I)FO EZKTO a i} e;;mcam/lﬁ U YMETb 3anncm§au X0J ’
41| TInomwams KPyroBoro YUII33 by pa, p Y

ceKkTopa

YMETh IIPUMEHSTh UX
TIPY pEeIIeHUH 3a1a4

JIEUCTBOBATH B
COOTBETCTBHH C
MPeJI0KEHHBIM aJIro-

pewenus B
CcBOOOHOM (hopme




PUTMOM

Pemenue 3anau

YMeTh NpUMEHSITh
(hopMyJITBI AITHHBL
OKPYXXHOCTH U IyTH

YMeTh
CaMOCTOSITEIBHO
CTaBUTH LIENH,

JlommomHATE 1
HCTIPABIIATH OTBET
JIPYTUX yYaIIuXCcs,

42 «JlnuHa y33BY | OKPYXKHOCTH N BEIOMpATh M CO3/1aBaTh | MPEAJIaraTh CBOH
OKpPY>KHOCTH. (hopMyITBI TUTOIIAN ANTOPUTMBI JJIS CHOCOOBI PeIeHHUs
[Tnomans kpyra Kpyra v KpyroBoro permeHns yaeOHbIX 3ama4

CEKTOpa MpPHU PEHICHUH | MaTeMaTHYCCKHUX MPO0-

3a7a4 JIeM

YMeTh NpUMEHSATh YMeThb BbIABUTATh [IpumensaTs

(hopMyJIBI ATTHHEI TUTIOTE3bI IPU KPUTHUYHOCTD
Pemenue 3aauq.

OKPYXXHOCTH U IyTH pelllcHUH YYCOHBIX 3a- | MBIIUICHHS, YMETh
Op raHmaEu/m OKPY>KHOCTH U Jla4y, TIOHUMAaTh pacno3HaBaTh
TIPOCKTHOH (hopMyITBI TUTOIIAN HEOOXO0JUMOCTh UX JIOTMYECKHU

43| ACITCIBHOCTH. . YKU3 Kpyra ¥ KpyroBoro MIPOBEPKHU; IPUHUMATh HEKOPPEKTHBIE

3aKII0YNTENbHbIN
CEKTOpa MPH PEIICHUH | pEIICHUE B YCIOBUAX BBICKA3bIBAHMS,
Sran 3a7a4 HETIOJIHOW U OTIIMYATh THIIOTE3Y
M30BITOYHOM, TOYHOH U | OT (akTa
BEPOSITHOCTHOM
nHdopmanuu
KonTponbHast YMeTh NpUMEHSATh YMerb Ocy1ecTBIAITh

44 pabota Ne4 mo teme: VIIOK3 | MoyueHtbe CaMOCTOSITEIBHO CaMOKOHTPOJIb 32
«JImHa OKpYKHOCTH TEOpETUYECKHUE 3HAHUS | KOHTPOJIUPOBATH CBOE KOHEUHBIM
Y TUIONIA]Ib KPYyTay Ha TPaKTHKE BpeMS M YIIPABJIATh UM | PE3yIbTaTOM

YMeTb 00bICHUTS, uTO0 | Buaers Brimonssate

Takoe 0ToOpakeHne MaTeMaTHIECKYIO TOIIarOBBIN

IJIOCKOCTH Ha ceos, 3a/1a4y B KOHTEKCTE KOHTPOJIb,

3HATH ONpE/ICICHUE MpOOJIEeMHOM CUTyallii | B3aUMOKOHTPOJIb
OTtobOpaxeHne JIBHOKEHMSI TUIOCKOCTH B OKpY’Karomien pe3ynbTara

45| mnockoctu Ha cebsl. YUII33 JKU3HU; HAXO/UTh y4ueOHOM

IToHsATHE IBHKEHMS HHPOPMALHIO, MaTeMaTHYEeCKOM
HEOOXOIUMYIO ISt JIeITEeIIbHOCTH
penieHus
MaTeMaTHYEeCKUX
mpoGsieM

3HaTh, yMETh ITonumate CymHOCTb ‘YMeTh 5ICHO, TOUHO,

Cummerpusi. MIPUMEHSITh CBOHCTBA aJITOPUTMHUIECKHIX IrpaMOTHO U3JIaraTh

TMouckoro- JIBHOKCHHMH Ha MpPEeANMCaHu U YMETh | CBOW MBICIH B

6 HCCIIe0BATENbCKHUIA V33BY [IPAKTHUKE; JOKa3bIBATh, | IEHCTBOBATH B YCTHOU U 3
3Tl M0 TIPOEKTY 4TO OceBasi U COOTBETCTBUH C MMCBMEHHOM peuu,

«B Mojte — LEeHTpabHas MPEAJI0KEHHBIM aJro- NOHUMATD CMBICIT
| CUMMETPUS SIBJISIOTCSA pUTMOM MOCTaBJIEHHON
reomeTpusi!»
JIBHOKCHUSIMU. 3a71a4u
47| TlapanienbHbli VUII33 | YMerb 00BsACHATH, 4TO | YMETh camocTosiTenbHo | IIposBisaTh




niepenoc. [loBopot

TaKo€ MapasuiebHbIN

CTaBUTH LICIIH,

JIOTHYCCKOC U

MIEPEHOC U MTOBOPOT, BBIOMPATH M CO3[aBaTh | KPUTHUECKOE
JIOKa3bIBaTh, 9TO ITOPUTMBI JJIS MBIIIICHUS,
HapasuIeNbHbIN penIeHust yueOHbIX KyIbTypy PedH,
MIEPEHOC ¥ TOBOPOT MaTeMaTHIECKUX MpoO- | CIIOCOOHOCTH K
SBIISTFOTCSI aeM YMCTBEHHOMY
JBIKCHUSIMA 9KCIEPUMEHTY
TUIOCKOCTH.
YMeTb cTpouTh 00passl | YMeThb IPUMEHSThH BeImoiHATh
¢uryp npu WHJyKTUBHbIE U MOIIAroBbIi
CUMMETpUSIX, JIelyKTUBHBIE CIIOCOOBI | KOHTPOJIB,
48 ITapannensHbIit Y33y | apaienbHoM paccyXJIeHUl, BUAETh | B3aUMOKOHTPOJIb
neperoc. [ToBopot MIEPEHOCE W TIOBOPOTE. | Pa3lIHYHbIC CTPATETHH | pe3yibTara
YMeTh pemats 3ajaudl | pemeHus 3a1ad yaeOHOH
C IPUMEHEHUEM MaTeMaTHYeCKOH
JIBIDKCHUI. JIeSITEIIbHOCTH
YMeTs NIpUMEHATh YMeTh BBIIBUTaTh Bei6upats popmy
TEOPEMBHI, THITOTE3BI TIPH 3aIHCH PEIICHUS,
OTpa)kaloIlle CBOWCTBA | PELICHNH YIEOHBIX 3a- | 3aIlHCHIBATh XOX
Pa3NUYHbIX BUI0OB Jlad, IOHUMaTh peIeHus B
Peletue 3a1a4 o JBUKEHHI HEOOXOIUMOCTD UX cBOOOTHOM (popme
49 YKU3 MPOBEPKH; IPUHUMATh
Teme: «/IBrxeHus»
pelIeHre B YCIOBHUSIX
HEIOJHOU U
M30BITOYHOM, TOYHOMH U
BEPOSITHOCTHOM
HHpOpPMALUH
YMeTs pemarts 3a1au | YMETh BBIABUTAThH YMeTb JONONHSATE
Ha KOMOMHAIIMIO IByX— | BEPCHUM PEIICHHS W UCTIPABIIATH OTBET
TpeX BUJIOB ABMXXEHUH; | Mpobiemsl, BEIOUpaTh JIPYTHX y4aIIuxcs,
50 Pemenne 3agaq o vOC3 MPUMEHSTh CBOHCTBA CpPEe/ACTBA AOCTIXKEHHS | MpEAsIaraTh CBOM
TeMme: «JBIKeHUD» JIBIDKEHUH 1 LeNn 13 CHocoOBI pelIeHus
pemeHNs NMPUKIAAHBIX | MPeIJIOKEHHBIX, a 3ama4
3aja4 TaKXe UCKaTh UX
CaMOCTOSITENIFHO
YMeTb NpUMEHATH YMmers IIposBisaTe
MOy YCHHBIE CaMOCTOSTENIFHO MHUIHAATHBY,
KontponsHas TEOpPETHYECKHE 3HAaHUS | KOHTPOJIHMPOBATH CBOE | HaXOAYUBOCTH,
51| pabora Ne5 o Teme: VIIOK3 | Ha npakTuke BpEMS U YIPABJIATh UM | aKTHBHOCTb IIPU
«JIBIKeHM» peleHnu
MaTeMaTHYECKHX
3ajgau
52 IIpeamer VUII33 3HaTh: IpeaAMeT YmMers paborats ¢ YMeTs NpuBOIUTH
CTEepEeOMETPUU. CTEpEOMETpUH, MaTeMaTHYeCKUM IpPUMEpbI




MHororpaHHAKH OCHOBHEBIC (DUTYPEI B TEKCTOM, TOYHO U MaTeMaTHIECKUX
MIPOCTPAHCTBE; TPaMOTHO BBIpakaTh ¢axTOoB
TIOHSTHE CBOM MBICJIH B YCTHOM
MHOTOTpPaHHHKA, pedu ¢ mpuMeHCHUEM
BBIITKJIBIE U MaTeMaTHIECKON
HEBBITYKIIBIC TEPMHUHOJIOTHH U
MHOTOTPaHHHUKH CUMBOJIMKH
3HaTh: OHSTHE YmeThb YMeTh HaxOauTh B
npusMa, BOCIIPOU3BOJIUTH Pa3IMIHBIX
[Mpu3sma. napajuieNeNune]] U UX | U3YYCHHYIO HCTOYHHKAX
53 [Mapannenenumnen. VI3 | OCHOBHBIC dIEMEHTEI, HHPOPMALIHIO C HHPOPMALHIO,
CBoiicTBa CBOMCTBa 3aJaHHOH CTENEHbBIO HEOOXOIUMYIO ISt
mapasieNienueaa mapajiesienuea CBEpHYTOCTH pemeHns
MaTeMaTHIECKUX
pooIeM
3HaTh: POPMYIIBI IS YMmeTh moadupartsb YMeTh BEIOUpATh
OGBeM Tea. BEIYUCIICHHUS 00BEMOB | MH(OpMAIHIO, bopmy 3ammcu
MHOTOTPaHHHKOB HEOOXOIUMYIO IJIst peleHus,
TpaHcasUOHHO-
. pemeHns 3aIUCHIBATh X0
ogopuHTenLCKuit MaTeMaTHYECKUX peleHs B
54| oTarl 1o npoekry «B VUII33 npo6em, u3 2-3 cB0OGOIHOIT hopme,
Mone — UCTOYHUKOB U 0CO3HABAaTh
reomeTpus !y MpPEACTaBJIATh €€ B HEOOXOIUMOCTh
(hopme ycTHOTO WITH apryMEHTAIluH [IPU
MUCHMEHHOTO pelIeHnn 3a1a4
COOOIICHMS IO TUIAHY
3HaTh: MOHITHUE YMeTh TOYHO U YMeTh NpuBOAUTH
MUpPaAMUJIBL, TETPaddpa | TPAMOTHO BEIPaXaTh TIpUMEPEI
U X OCHOBHBIC CBOM MBICJIH B YCTHOH | MaTeMaTHYECKHX
55| Tlupamuaa YUII33 | smements pevH ¢ IpUMEHEHHEM (akToB
MaTeMaTHIECKOH
TEPMUHOJIOTHH U
CHUMBOJIMKH
3HaTh: TeNa u Pa3nuuaTh OCHOBHYIO M | YMeTh BHIOUpATh
MOBEPXHOCTH JIOTIOJTHUTENBHYIO bopmy 3anucu
BPAIICHHUS: [IHITHHIID, HH(POPMAILIHIO, peleHus,
KOHYC, (hopMyIIbl 1ist BBIJICJIATH BUIOBBIC 3aMUCHIBATE X0
56| [lummmp. Komye VIAMN33 | Bhrancienns ux OTIMYHA B TpyNHe petuiers B
Iomaaei npeaAMETOB(IOHATHI), | cBOOOZHOMN (opme,
MOBEPXHOCTEH 1 MIPOBOTUTH 0CO3HABaTh
00BEMOB. KIaccu(uKaIum. HEOOXOIUMOCTh
apryMeHTaluH MPH
peIIeHIH 33124
57| Cdepa. lap. VUII33 | 3Hate: Tena u YMeTs BHOCUTD Ymers




Opranuzanus
MPOEKTHOM
JIEATETBHOCTH.
3aKIIIOUYHNTENIbHBIN
JTan

MTOBEPXHOCTH
BparieHus: cepa,
mrap, GopMyIIBI ISt
BBIYUCIICHHS UX
Ionaaen
MIOBEPXHOCTEN U
00BEMOB.

HEO0OXO0JUMBIC
KOPPEKTHUBHI B
JIIEUCTBHUE IOCIIE ETO
3aBepIICHNUS Ha OCHOBE
€ro | y4JeTa Xapakrepa
CIIeIaHHBIX OIHOOK

KOHTPOJIMPOBATH
mpouecc 1
pe3ynbpTat yueOHOH
MaTeMaTHYECKON
JIESITEIIHOCTH

Pemenue 3aga4 mo

YMeTb NPUMEHSTh
OCHOBHBIE (hOPMYITBI

YMerh JeicTBOBAThH B
COOTBETCTBUHU C

VYMeTh JONOIHITh
Y UCTIPABIISITH OTBET

TEeMeE: JUIA BEIYUCIICHUS MPEJI0KEHHBIM JIPYTUX ydalluxcs,
58| «MHOrorpaHHHKH. V33BY | mnomazei ITOPUTMOM npeaIarath CBOH
Tena u noBepxHOCTH MOBEPXHOCTEH U CIOCOOBI pelIeHus
BpallEHHUsD» 00BEMOB TEN B 3aj1a4
IPOCTPAHCTBE
3HaTh AKCHOMBI, YMeTb NpUHUMATh YmeTts
MOJIOXKECHHBIE B OCHOBY | Uy’KHE THIIOTE3HI, KOHTPOJIMPOBATh
59 006 akcromax VK3 U3y4YeHHs Kypca COTIOCTABJIATh UX U mporecc 1
IUTAHUMETPHUH TEOMETPUH BBIOMPATh BO3MOXHBIE | PE3yJIbTAT yUeOHOH
JUI UX IPOBEPKU MaTeMaTHYECKOH
JICSITETIbHOCTH
Wwmers npencrasinenus | VIMers npencrasieHue | YMeThb
00 OCHOBHBIX 3Tamnax 0 MaTeMaTHKe Kak KOHTPOJIMPOBATh
HexoTtopsie
60| caenerms o VK3 pa3BUTHA T€OMETPHU (dhopme omnrcaHus u mporiecc u §
Pa3BUTHI TCOMETUN METOZe MOSHAHNA pe3yabTar yqe6rv1014
JIECTBUTENTBHOCTH MaTeMaTHYECKOH
JICSITETIBHOCTH
3HaTh NPU3HAKH U JlenaTs BBIBOJHI, Brnanets HaBBIKaMH
CBOMWCTBA HCCIIEIOBATh camMoaHausa u
HnapanaenbHbIX MPaKTUYECKHE 3a1a9H; | CAMOKOHTPOJISA.
HOPSMBIX; YMETh HOJBOJIUTH UTOTH VYMeTs 5CHO, TOYHO,
61 IMapannensHbie vOC3 pelaTs 3aa4u 1o CBOEH JEATENBHOCTH. rpaMOTHO U3J1arath
psIMbIe TeMe CaMoCTOSITENBHO CBOM MBICIIH B
BBITIOJIHATH JIeHCTBUSA YCTHOH 1
Ha OCHOBE y4éra MUCbMEHHOM peyH,
BBIJICICHHBIX YUUTEIEM
OpHEHTHPOB
3HaTh NPU3HAKH YcranaBnuBarh U IIposBisaTe
TPEYTOJILHUKOB; YMETh | CpPaBHUBATh Pa3HbIC KpEeaTuBHOCTh
TpeyrobHHKH. pemaTh 3a1aud Ha TOYKH 3PEHUS, IPEKAE | MBIIUICHHSA,
62| TIpusnaxn pasencrsa vOC3 JI0Ka3aTeNnbCTBO 110 4eM MPUHUMATh HHULAATHBY,
TPEYTOMBHAKOB. TeMe pelleHys U AeaaTh HaXOA4YHMBOCTb,
BBIOOD AKTUBHOCTb IIPU
peleHnu

MATEMaTUYCCKUX




3a7a4

3HaTh MpPU3HAKU YcranaBnuBaTh 1 [IposiBnsT
o00us CpaBHUBATH pa3HbIE MHULHAATHBY,
TPEYTOJIEHUKOB; TOYKH 3pPCHUS, IPSKAC | HAXOTIUBOCT,
Teopemy 00 4eM MIPUHUMATH AKTUBHOCTb IIPH
OTHOIICHHY IUIOMAIeH | PEIIeHUs U JAenaTh peleHnH
IMOTOOHBIX BEIOOp MaTEMaTHYECKAX
TpeyronbHuku. .
63| TIpusHaku mog00us YOC3 TPEYTOILHHKOB, sajat
A —— CBOMCTBO Me,Z[I./IaH

TPEYrOJbHUKA;
CBOMCTBO BBICOTEI
MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA; YMETh
pemaTh 3aJa9u Ha 10
TeEME
3HaTh CBOMCTBO PaszBuBathb YMETE BHITIOJHATH
KacaTeJIbHOH U ee MIpeJCTaBICHAE O ITOIIArOBBIN
MPU3HAK; TEOPEMY O MaTeMaTHKEe KaK KOHTPOJIb,

64| OxpysHOCT vOC3 BHI/IcaHHOI\fI yIIIe U ee (hopMe omucaHuS U B3aHMOKOHTPOITb
CJIEJICTBUS; TEOPEMY 00 | METO/e MO3HAHUS pesynbrara
OTpe3Kax JIEACTBUTEIIBHOCTH yueOHOMH
MIEPECEKAIOIINXCS XOP]T MaTeMaTHYECKOM

JIESITCILHOCTH

3HaTh CBOICTBO Hcnons3oBath 3aMedath B YCTHOI
OHMCCEKTPHUCHI yIJIa U MaTeMaTHYECKHE peun Ipyrux
€ro CJICaACTBUA, 3HAHUA OJId peHIeHI/ISI yqanmxcsl
TEOpeMBI 00 pa3IMIHBIX HETPaMOTHO
OKPY>KHOCTSIX: MaTeMaTHYECKUX 3a7ad | CPOPMYIHPOBAHHEI

65 OxpysKHOCT vOC3 BIIMCAaHHOH B U OICHKH ITOJYYCHHBIX | € MBICIIH
TPEYTOJIBHUK H pe3yIBTaToOB
OITMCAaHHOM OKOJIO
TPEYTroJbHUKA,
CBOMCTBA OMHMCAHHOTO
1 BIIUCAHHOI'O
YETBIPEXYTOJbHUKA
3HaTh: CyMMY yTJIOB YuuteiBath ipaBwiio B | [IpuBoauts
BBIIIYKJIOTO IUIAHUPOBAHUU U IIPUMEPBL
YETHIPEXYTOIbHHKA, KOHTpOJIE criocoba MaTeMaTHYECKHUX
OTpeIeIeHH, pelieHusI. ¢axTOoB

66| UeTbIpeXyroibHUKI YOC3 CBOICTBa U MPU3HAKU OpueHTupoBarbcs Ha
MpsIMOYTOJIbHHKA, pasHooOpasue
napajuiesiorpaMmma, Ccroco0OB pelIeHHs

Tpaneuuu, pomo6a u
KBasipara; GopMyIIbl

3a1a4




JJIsI BRIYUCIICHUA X

Pemenue 3agau
MOBBIIICHHON

Ionaaeu

Ymets pemats 3amauu | OCyIIECTBISTE BBIOOP | YMETh AONOIHSTH
MOBBIIICHHOH Hanboee Y HCTIPABIISTH OTBET
CIIO)KHOCTH Ha 3¢ PEKTUBHBIX JIPYTUX YYaIIAXCA,
pUMEHEHNE CIOCOOO0B PEIICHHS IpeAIaraTtb CBOH

COOTHOLICHU MEXKITY
CTOpOHaMHU U yTIjlaMnu

3aJa4 B 3aBUCHMOCTH
OT KOHKPCTHBIX

CHOCOOBI PeIeHHUs
3ajaq

67 YKU3 o
CJIO’KHOCTH II0 BCEM TpEyroJbHUKA YCIIOBUH; yMETh
TeMaM Kypca. YCTaHaBJIMBATh U
CpaBHHUBATh Pa3HbIE
TOYKH 3pEHUS,
MIPUHUMATH PEIICHUS H
JIenaTh BEIOOD
YMeTs peaTs 3a1a4u YuutsBaTh NPaBWIO B | YMETH
MMOBBIIIEHHOM TUTAHUPOBAHHUU 1 KOHTPOJIHPOBATh
Pemenne 3amau CJIOKHOCTH Ha KOHTpOJIe criocoba mporiecc u
68 MOBBIIIEHHOM VKIT3 JI0Ka3aTeNbCTBO peIIeHHS. pe3ynbpTatT yueOHOH
CJIO)KHOCTH II0 BCEM OpueHTHPOBaThHCS HA MaTeMaTHYECKOH
TeMaM Kypca. pazHooOpaszue TIeSITCILHOCTH

CIoco0OB pelIeHus
3a1a4

1. ypok u3ydeHus u NepBUYHOrO 3aKperieHus 3Hanuii — YUII33;

2. ypOK 3aKperuieHus 3HaHui 1 BbIpaboTKa ymenuii — Y33BY;
3. ypOK KOMIUIEKCHOT'O UCTIOIb30BaHus 3HaHuil — YKU3;

4. ypok 060011eHus U cucreMatu3anuu 3Hanuit — YOC3;

5. ypOK IpOBEpKH, OLIEHKU U KOHTpoJs 3HaHuil — YIIOK3;

N

5.YueOHo-MeTOoAMYEeCKOe U HH(POPMAIIMOHHOE 0O0ecTiedeHre Kypca
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