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[HosicHuTeAbHASA 3aNIMCKA

PaGouass mporpamMma yd4eOHOro Kypca reoMeTpud Uit 9 kimacca pa3paboTaHa B
COOTBETCTBUH C:

- ®denepanbHbIM  3akOHOM  OT 29.12.2012 No 273-®3 «0O6 oOpa3oBaHuu B
Poccuiickoit denepanuny;

- MOCTaHOBJICHUEM I'maBHOTO rOCYy/IapCTBEHHOT'O  CAaHWUTAapHOTO Bpaya

Poccuiickoit @eneparuu ot 28.09. 2020 Ne 29 «Canurapusie npaswia CII 2.4.3648-20
«CaHHUTapHOIIUICMUOJIOTHYECKUE TPEOOBAaHUS K OpraHU3allMsM BOCIUTAHHS M OOydYeHHUS,
OT/IbIXA U O3JIOPOBIICHHUSI JICTEH M MOJIOIEKI;

- IIOCTAaHOBJIEHHEM I'maBHOrO rOCyJapCTBEHHOTO  CAaHUTAPHOTO Bpaya
Poccuiickoin

Oenepaun ot 28.01.2021 Ne 2 «O06 yrBepkaeHuM caHuTapHbix npaBui u HopM CanlluH
1.2.3685-

21 «l'urneHnyeckre HOPMATHBBHI M TPeOOBaHMS K 0OeCredeHHI0 Oe30MacHOCTH W (WJIH)
0E3BPEIHOCTH IS YeJI0BEKa (PaKTOPOB CPEbl OOMTAHUSY;

- npuka3oM MuHucTepcTBa oOpazoBaHus M Hayku Poccuiickoit denepanuu ot
17.12.2010 Ne 1897 «O06 yrBepkaeHUU (eaepaqbHOro roCyJapCTBEHHOTO 00pa30oBaTeIbHOIO
CTaHJapTa OCHOBHOI'O 001IEro 00pa3oBaHUsm»;

- npukazoM MuHnucteperBa npocsemenuss Poccun ot 18.05.2023 Ne 370 «O06
YTBEpXKJIEHUHU (hefepaibHON 00pa30BaTeIbHONW MPOrpaMMbl OCHOBHOTO OOIIIEr0 00pa30BaHUM;

- npuka3oM MunucrepcrBa mnpocsemenus Poccun ot 21.09.2022 Ne 858 «O6
YTBEPKACHUM (PeAepalbHOIO MepeuHs Y4YeOHUKOB, MOMYIICHHBIX K HCIOJB30BAHUIO TpU
peanu3ali UMEIOIIUX TOCYJapCTBEHHYIO aKKpEAUTAIMI0O 00pa3oBaTeNbHBIX MHpPOrpaMM
HAyaJIbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CpeAHEro oomero oOpa3oBaHHs OpPraHU3ALMUSIMH,
OCYIIECTBISIONMMU 00pa30BaTENbHYI0 JEATEIbHOCTh W YCTAHOBJICHHS MPEIEbHOTO CpOKa
MCIIOJIb30BaHUs UCKIIOYEHHBIX YUEOHUKOBY;

- OCHOBHOM 00111€00pa30BaTEIHLHON MPOTPaMMOi OCHOBHOTO OOIIET0 00pa3oBaHUS

MBOY «llIxoma Ne 29»;
- pEeKOMEHJALMsIMH  aBTOPCKOM  paboueii OporpaMMbl K y4eOHHMKaM
JL C. Aranacsaa «I'eomerpusi» mis 7-9 ki1accoB 00pa30BaTENIbHBIX YUPEIKICHUIM;

- yaeOnbM 1aHoM MBOY «l1lkona Ne 29y na 2024-2025 yaeOHbI# TO/I.



PaGouast mporpamma paccuntana Ha 68 4acoB B roJ (2 yaca B Heneno) B 9 kiacce. B
coctaB YMK BxonT:

1. yueOnuk JI.C. AtanacsH, B. ®@. byry3os, C. b. Kagommes u ap. ['eometpust. 7-9 knaccer
paboyast mporpamma

pabouue TeTpaau

IUIaKTHYECKHE MaTepuabl

CaMOCTOSITeNIbHbIE U KOHTPOJIbHBIE Pa0OThI

TEMaTU4YECKHE TECThI

nocooue 1y yauTes

3aJ1a4yM 110 TE€OMETPUH

NGk wWN

ILnanupyemble pe3yJbTAaThl H3y4eHHUsI TeOMeTPHHU B 9 kJacce

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOSHHSI MporpaMMmbl  ydeOHOro kypca «l'eomerpusi»
XapaKTepU3yrTCs:

1) naTpuoTHYeCKOe BOCIIUTAHUE:

C y4eTOM HMHTepeca K MpOIUIOMY U COBPEMEHHOM pOCCHICKONW MaTeMaTHKe, LIEHHOCTHBIM
OTHOLIEHHEM K JOCTHKEHHUSIM POCCUHCKMX MAaTEMaTUKOB W POCCHMCKOW MaTeMAaTHYECKOU
IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHHUM B IPYrMX HayKaX U MPUKIIATHBIX MOHATHUSX;

2) rpa:KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCTIUTAHHE:

TOTOBHOCTh K OCYIIECTBJICHUIO CHOCOOHOCTEH TIpakJaHMHA U pealn3alud €ero IMpas,
NPEJCTaBICHUEM MaTEeMaTHUYEeCKUX OCHOB pa3BUTHS  PA3IUYHBIX CTPYKTYp, B3IJISJIOB,
COLIMAJIBHBIX IPOIECCOB 00IIECTBa (HApUMEp, BHIOOPHI, OMPOCHI), TOTOBHOCTh K OOCYX/IECHUIO
TUX NpoOIeM, MPAaKTUYECKUM HPUMEHEHHEM JOCTHKEHHH HayKH, OCO3HAaHHEM BaXXHOCTH
MOpaIbHO-ITHUECKUX MpeoOpa3zoBaHUil B 1€ATEIbHOCTH YUEHOTO;

3) Tpy/oBOe BociuTaHMeE:

YCTAaHOBKA HA AaKTHBHOE YydYacTHE B OOECIEYeHHMH NPAKTHYECKUX 3aJady MaTeMaTHYecKOu
HaAIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTHYECKOro OOpa30BaHHS Ha BCIO KU3Hb IJIA
YCHENTHOW PO EeCCHOHATILHON NESITEIbHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM
BBIOOPOM U MOCTPOEHUEM WHAMBHYaTbHON TPAeKTOpUU O0O0pa30BaHMs U KU3HEHHBIX IUIAHOB C
Y4ETOM JINYHBIX HHTEPECOB M 0OLIECTBEHHOIO MHEHHUS;

4) hcTeTHYecKoe BOCIUTAHUE:

MOHMMAaHHE 3MOIIMOHATILHOMY M 3CTETUYECKOMY BOCIPHUSATHIO MaTEMAaTHIECKUX O0BEKTOB, 3a/1a4,
PELICHUH, pacCyXIeHUH, YMEHUIO BUIETh MATEMaTHYECKIE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEHHOCTH HAYYHOT0 MO3HAHMA:



OpHUEHTAIMS B JEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HaY4HBIX IPEICTaBICHUNH 00 OCHOBHBIX
MPUHIIMIIAX PAa3BUTHS Y€IOBEKa, IPUPOAbI U 00IIeCTBA, MOHUMAHUE MaTEMAaTHUECKON HAyKH KaK
cdepbl AeSITeTbHOCTH, ATANBl €€ PAa3BUTHUS W WHHOBAIIMOHHOCTU JJI PA3BUTHUS ITUBUIIH3AINH,
BJIQJICHUE SI3bIKOM MAaTeMaTHUKH U MAaTeMaTH4eCKOM KYyJIbTYypOH Kak CpeJCTBO MO3HAHUS MHUPA,

BJIaJICHUC HpOCTCfII.HHMPI HaBbIKaMH HCCHeﬂOBaTGHefI JCATCIIbHOCTD,

6) rocyirapCcTB€eHHO€ BOCIIMTaAHHC, 3a0ota o0 KYJbTYpE, 3A0pOBBE U OSMOLHOHAJIBHOM
COCTOAHUMU:

TFOTOBIO NMPUMEHSITh MaTEMAaTUYECKHE 3HAHUS B PA3BUTHH CBOETO 3/I0POBbsI, BEJICHUU 3]I0POBOTO
o0pa3a >Xu3HH (340pPOBOE NMUTAaHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, PEryJspHas
JUHAMHUKa aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HABBIKOB PEe(IIEKCHH, PEBOJTIOLMOHHOCTH CBOUX
MpaB Ha OMIMOKY U TaKUX K€ MPaB IPYroro 4eIoBeKa;

7) 3K0JIOTHYeCKOe BOCTIUTAHHE:

OpUEHTAIlMsl Ha MPUMEHEHHE MaTeMaTU4YeCKUX 3HAHUM Ui pelIeHUs 3aJady B 00JIacTH
0€30MacHOCTH OKpY>Kalollleil cpefpl, TUIAaHWPOBAHHE IOCTYNKOB W OIIEHKA MX BO3MOXHBIX
NOCIEACTBUM [UIsl OKpYXKAloLled cpenbl, OCO3HaHHE IIOOATBHOIO XapaKTepa 3KOJOTMYECKUX

npo0JieM U myTel UX peleHus;

8) aganTanus K U3MEHSAIOMMMCS YCJIOBUSIM COIMAJILHOM M MPUPOIHON Cpeabl:

TOTOBHOCTH K JICMCTBUSIM B YCJIOBHUSIX HEONPEIEICHHOCTH, MOBHIIIIEHNUE YPOBHSI KOMIETEHTHOCTH
CBOEH yepe3 MPaKTHUUECKYI0 AESTENbHOCTh, B TOM YHCIIE YMEHHE YUYUThCA Yy JIPYTUX JIOJEH,
HpI/I06pCTaTB B COBMGCTHOfI ACATCIIbHOCTHU HOBBIC 3HAHUsA, HABBIKM M HABBIKHM HAa OCHOBC OIIbITa
APYrux;
Heo6xonuMocTh B MOSIBICHUHM HOBBIX 3HAHUH, B TOM 4ucie (OpMyIUpoOBaTh WUIECH, MMOHSATHS,
TUNOTE3bl 00 00BEKTax M SBICHUSIX, B TOM UHWCIIE PaHEe M3BECTHBIX, OCO3HABATh HEJOCTATKH
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;
OCO3HABaTh CTPECCOBYIO CHTYallUI0, BOCIHPHHUMATh CTPECCOBYIO CHUTYAIlMI0O KaK BBI30B,
TpeOyIOIMMii KOHTPMEp, KOPPEKTUPOBATh MPUHATHIC PEUICHUS W JSHCTBHS, (HOpPMYITHpPOBATh U
OLICHUBATh PUCKU U MOCIEICTBUS, POPMUPOBATH OIIBIT.
METAIIPEIMETPHBIE PE3YJIBTATHI

Ilo3naBaTe/IbHBbIE YHHBeEPCAIbHbIE TEXHOJOTHYeCKHe 1eiiCTBUSA
Ba3oBble JJoruyeckne aelcTBUSA:

. BBIIBIIATE U xapaKTepmoBaTb OCHOBHBIC HpI/I3HaKI/I MaAaTEMAaTUYCCKUX O6’beKTOB,

MOSICHEHUSI, CBSI3U MEXKAY TMOHATUSAMHU, (OPMYIHPOBATh OINpEAEICHUE MOHITHIA,



COXpaHATh CYIIECTBCHHBIA MPHU3HAK KIacCHU(PUKAIIUU, OCHOBAHUSA ISl OOOOIICHUS M
CpPaBHEHHUS CBSI3€H, KpUTEPHIl MPOBEICHUS aHAIIN3A;

«  BOCIPHHHMATH, (QOPMYIUPOBaTH H MPeoOpa3oBBIBATH CYXKICHUS: TMPEAB3ATHIC U
OTpUIATCIIbHBIC, CAMHUYHBIC, YACTHBIC U OGH.II/IC, YCJIOBHBIC;

*  BBIBIATH MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHBOpEUHs B (pakTax,
JMAHHBIX, HAONIONEHUSX W YTBEPKICHUSX, NpeiaraTh KPUTEPUH Uil BbISBICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

* ACJIaTh BbBIBOABI C UCIIOJIB30BAHUCM JIOTUKH COXPAaHCHHUA, JCAYKTUBHBIX U MHAYKTHBHBIX
YMO3aKTIOUEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

« pa30uparh JOKa3aTelbCTBA MAaTEMaTUYECKUX YTBEPKACHUN (TpsSMble U TPOTHBHBIE),
MIPOBOJIMTH CaMOCTOSITEIBHO OOOCHOBAHHBIE JIOKA3aTEIhCTBA MATEMATUYECKUX (PAKTOB,
BBICTpAaUBaTh ApryMEHThI, MPUBOAUTH MIPUMEPHl M KOHTPIPUMEPHI, OOOCHOBBHIBATH
COOCTBEHHBIE PACCYXICHUS,

«  BBIOpaTh cIoco0 penieHus yaeOHOM 3a1aun (CpaBHUBATh HECKOJIBLKO BAPUAHTOB PEIICHUH,
BI)I6I/IpaTB HanboJiee noAXoadA1mmre BapuaHThI C YYETOM, CAMOCTOATCIIBHO BI)IZ[GJ'IGHHI)IX).

Ba3oBble nccienoBarebCcKe 1eCTBUS :

*  HCIIONB30BaTh B KAUECTBE MCCIIEA0BATEIHLCKOTO HHCTPYMEHTA O3HAHUS, (DOPMYITHPOBAThH
BOTIPOCHI, PUKCHPOBATH MPOTHBOPEUHE, TIPOOIEMY, CAMOCTOSTEILHO COXPAHSITh UCKOE U
CYyIIECTBYIOIIEe, (POPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOKO ITO3HIINI0, MHEHUE;

¢ TMPOBECTH IO CAMOCTOSITENIFHO COCTAaBIEHHOMY IIJIaHy HEOONBIION JKCIEPUMEHT,
HEeOOJIBIIIOE UCCIIEIOBAHKE 110 YCTAHOBJICHUIO OCOOEHHOCTEH MaTEMaTHUECKOro 00bEKTa,
3aBUCUMOCTH OOBEKTOB MEXKY COOOI;

+  CaMOCTOSATEIBHO (POPMYITUPOBATH 0OOOIIECHHUS U BBIBOJIBI IO PE3y/IbTaTaM IPOBEIEHHOTO
HAOIO/IEHUsI, WCCIEIOBaHMS, OIICHHWBATh JIOCTOBEPHOCTh pE3YNIbTAaTOB, BHIBOJIOB U
0000111eHH;

+  CIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIlECCa, a TAKKe BBIBHHYTH OOpPHOY O €ro
pPa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmaunmeii:

*  BBUIIBJIATh HEJOCTAaTOYHOCTh M W30BITOYHOCTH WH(OpPMAlMHU, NAHHBIX, PECYpCOB IS
pelIeHNs 3a1a4H;
« BbIOMpaTh, AHAJIM3UPOBATh, CHCTEMATHU3MPOBATH M HMHTEPIPETHPOBATH HH(POPMALIUIO

pa3NIUYHBIX BUAOB U (POPM IPEICTABICHHUS;



BBIOpaTh (hopMy TpeAcCTaBICHHs WHPOPMAlMM M WILTIOCTPUPOBATH pEIIacMble 3aladuu
CcXeMaMH, ArarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;
OOCHUTh HAACKHOCTb I/IH(l)OpMaLII/II/I M0 KPUTCpHUAM, MNPCAJIOKCHHBIM YUYUTCIICM HIINU

c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEITLHO.

KOMMyHI/IKaTI/lBHbIe YHUBEPCAJIbHBIC TEXHOJOTHYECCKHUE HeﬁCTBI/ISI:

BOCIIPUHMMATh M (OPMYyIUpOBaTh CYKICHHUS B COOTBETCTBUU C IIOJIOKEHUSAMHM U
KPUTEPHUSMU OOLLEHMS], ICHO, TOUHO, IPAMOTHO BBIPa)kaTh CBOIO TOYKY 3PEHUS B YCTHBIX
U MMUCbMEHHBIX TEKCTaX, JaBaTh OOBSICHEHUS IO X0y pEllIeHUs 3a7a4y, KOMMEHTUPOBATh
IIOJIy4EHHBIA pe3yibTarT;

B XoZe O0OCyXAeHHs 3aJaBaTb BOIPOCHI IO CYIIECTBYIOIIEH 00CyXIaeMOi TeMe,
npobiieMaM, penlaeMoM 3ajade, BBICKAa3blBaTh WJEH, LIEJIEHANPABICHHbIE ITOMCKOBBIC
pEeIIeH s, COMOCTABIATh CBOM MHEHHS C OOCYKICHHUSMHU JIPYTUX YYaCTHHUKOB JTHAJIOTA,
HAaXOJIUTh apryMEHThl U COIOCTABJIATh MO3UIMHU, B KOPPEKTHOH (Gopme HopMyIupoBaTh
pa3HOIIacHsi, CBOM BO3PAKEHUS;

BbICOTA pE3yJbTaTOB pELIEHMs] 3a7aud, OHKCIEPUMEHTAa, HCCIEIOBAHMS, IPOEKTa,
CaMOCTOSITENIBHO TPEACENaTenb I MPEICTaBICHHUS C Y4ETOM 3a7ad IPE3CHTAlUuu H
CHapyXH;

NOHUMAaTh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW M WHAMBUIYAIbHOM pabOThl pU
pelIeHnH MaTeMaTUYeCKUX 3ajay;

IPUHSTH 1I€JIb COBMECTHOM JAESTEIbHOCTH, CIJIAHMPOBATh OPraHM3AIMI0 COBMECTHOU
paboThl, ONpeAeTUTh BUIBI paboT, TOTOBAPUBATHCSA, OOCYX/IAaTh MPOLECC U PE3YIbTaThl
paboThl, 00CYKIaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBAaTh B IPYIIOBBIX Gopmax paboThl (00Cyk1eHus, 0OMEH MHEHHUSIMHU, MO3TOBbIE
IITYpPMBl U JPYTUE), BBIIOJIHATH CBOIO YacTh pabOThl M KOOPAUHHPOBATH JEUCTBUS C
JPYTUMH 4JIeHaMHM KOMaH[Ibl, OIICHUBATh Kaue€CTBO CBOETO BKJIaJa B OOIIMN MPOJIYKT MO
KpUTEPUAM, CPOPMYIMPOBAHHBIM KOJUIEKTUBHBIM B3auMojeiicTBUeM. PeryisiTuBHbIe
YHHBepCaJbHbIe TEXHOJOrH4Yeckue aeiicreusi Camoopranusanms:

CaMocTOSATENbHO COCTaBUTD IJIaH, aJITOPUTM PEIICHUs 337a4M (UM ero 4acTb), BEIOpaTh
croco0 pemeHuss ¢ y4€TOM pealbHBIX PECYpCOB M E€CTECTBEHHBIX BO3MOXKHOCTEH,

apryMeHTHPOBaTh U KOPPEKTUPOBATh BApUAHTHI PEUICHHI ¢ yuéTOM HOBOM HH(pOpManuu.

CﬂMOKOHTpOJIb, IMOLMOHANIbHBINA HHTEJLJIEKT:

BJIaJIETh METOJIaMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U MOTyYeHHUs! pPe3yIbTaToB

peiCHUA MaTeMaTHYeCKOM 3aga4u,



*  NpeABUAETb TPYJHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IIPH BOSHUKHOBEHHH 3a/1a4U, BHECTH
KOPPEKTHUBBI B JIESTEILHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX BO3MOKHOCTEH;

* OLICHUTb COOTBETCTBUE pE3YyJIbTaTa JACATCIBHOCTH IIOCTABICHHOW LEIU U YCIOBUAM,
OOBSICHUTD IPUUUHY TOCTUKEHUS WM HEJOCTUKEHUS L€, HAWTH OIINOKY, 1aTh OLIEHKY
IpUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI
Conep:xanue yueOHOro MaTepuaa Kypca reoMeTpuu 8 kiacca.

YerbipexyroJabHUKH. MHOroyronabsHuK, BBIITYKJIBIN MHOT'OYTOJIbHHUK,
4eThIPEXyrojJbHUK. CyMMa yIJIOB BBIIYKJIOIO MHOTOYTOJIbHMKA. BIMcaHHbIE U ONKMCaHHBIE
MHOroyrojapHuku. IIpaBunbHble MHOroyronpHuku. IlapamienorpamMm, ero cBoilicTBa U
npusHaky. [IpsMoyroiabHUK, KBaapaT, poMO, X CBOMCTBa U npu3Haku. Tpaneuus,, cpeaHss
JMHUA Tpalenuy; paBHoOeapeHHas Tpanenus. OceBast U HEHTpallbHAa CHMMETPUSL.

ILnomans. [lonsarue miomanu MEOroyrojasHukKa. Ilnonmany npsaMoyroiabHuKa,
napajiesnorpaMma, TpeyrojibHuka, Tpaneuuu. Teopema [Tugaropa.

ITono6ubie TpeyroabHuku. IlonoOHble TpeyrosnbHukd. [IpusHaku mOHO0MS
TpeyrojabHUKOB. [IpMeHeHne nogoous K J0Ka3aTeabCTBY TEOPEM U pellieHu o 3a1a4. CHHYC,

KOCHUHYC U TAHTCHC OCTPOro yrja NpAMOYTrOJbHOI'0 TPCYroJIbHUKA.

OxkpyxkHocTb. B3anmHoe pacnoniokeHue npsaMod M OKpykHocTU. KacarenpHas K
OKPYKHOCTH, €€ CBOMCTBO U IIPU3HAK. LleHTpanbHbIi, BHMCAHHBIN YIJIbl; BEJIMYMHA BIUCAHHOTO
yIiia; ABYX OKPY)KHOCTEW; PABEHCTBO KAacaTEJIbHbIX, IPOBEICHHBIX W3 OJHOM TOYKH.
Metpuueckue COOTHOUIEHUS B OKPYKHOCTH: CBOMCTBA CEKYLIMX, KacaTeJIbHBIX, XOp.I.
OKpyXHOCTb, BNHMCaHHAsI B TPEYrOJbHUK, U OKPY>KHOCTh, ONKMCAHHAS OKOJIO TPEYroJIbHUKA.
BrniucanHble W ONWCAHHBIE YETHIPEXYTrOJIbHUKW. BNHCaHHBIE W ONMMCAHHBIE OKPYKHOCTH
MPaBWJILHOTO MHOTOYTOJIbHUKA.

K oxonuanmio oOydeHuss B 9 Kiacce OOYJArOIIMIACS TOMy4YaeT CICTYIOIINE MpEaMETHBIC
pe3yIbTaThI:

3HaTh TPUTOHOMETPUYECKUE (YHKIMM pPaBHOYTOJIBHBIX YIIIOB, HAXOJUTh C WX IOMOIIBIO
Ppa3iUYHbIE IIEMEHTHI IPSIMOYTOJIBHOTO TPEYTOIbHUKA («pa3peleHne NPIMOYTOJIEHBIX TPEYTOJIBHUKOB).
Haxomauwm (¢ moMomipio KanbKyasaTopa) [UIMHY U YTIIBI 1715 He TAOJUYHBIX PE3yIbTaTOB.

Ucnonp3yiite GopMynsl TpUBEACHUS W OCHOBHOE TPHUTOHOMETPUYECKOE TOXKICCTBO JUIS

HaXOXKJICHUS COOTHOIICHUH MEXKOY TPUTOHOMETPUYCCKUMHU BEJIMUYUMHAMU.



Hcnone3yiiTe BBIBOABI CHUHYCOB M KOCHHYCOB [UISl HaXOXXJICHHUS Ppa3IUYHBIX 3JIEMEHTOB
TPEYrojbHUKA («pEeIIeHUe TPEYTrOIbHUKOBY), IPUMEHINTE UX NIPYU PELICHUN TeOMETPHUECKHX 3aa.

Brnaners nonsTHAME, NpeoOpasyOMMU NOJOOMS, COOTBETCTBYIOIIME 3JIEMEHTHl HU B KaKylO
¢urypy. Mcronb3yst onmydeHHble TOA00US MTPOU3BOIBHBIX (DUTYP, MOKHO COXPAHATH AJTUHY U HAXOJUThH
yribl y Takoi ¢urypsl. [IpuMeHSTH cBoiicTBa MOJOOHBIE K MPaKTHYECKUM 3ajadaM. Y METh MPUBOAUTH
IpUMEPBl HU OAHON (UTypHI B OKPYKAOLIEM MUPE.

Hcnonp3yiite BBIBOABI U1 U3TOTOBJIEHUS OTPE3KOB, ISl U3TOTOBJICHUS OTPE3KOB CEKYIIHX, IS
KBaJIpaTHOM KacaTeJIbHOM.

Hcnonp3yiiTe BEKTOpa, MOHUMANWTE UX TEOMETPHUYESCKUN M (PU3NIECKHUIA CMBICI, IPUMEHSIITE UX B
paMKax reoOMETpUYCCKUX U (bI/I3I/I‘ICCKI/IX 3aaa4. HpI/IMCHﬂTI) BCKTOPHLBIC CKAJIAPHBIC MPOU3BCACHHUA JIA
HaXO0XIEHUS B JUIMHY U [TOJ YTJIOM.

Hcnonp3yiiTe METOH KOOpPAMHAT Ha IUIOCKOCTH, MPUMEHANWTE €ro B 3aBUCUMOCTH OT
TEOMETPUUYECKUX U MPAKTUIECKUX 3aad.

Bragets NOHATHAME, UCXOAS U3 MHOTOYTOJIBHUKA, JUTHHBI OKPY>KHOCTH, IJIUHBI TyTH OKPYKHOCTH
U paJiHalIbHON MEpHI yTia, YMETh PACCUUTHIBATH IIJIOMIAb KpyTa U ero yacTeil. IIpuMeHsaTs momydeHHbIE
HaBBIKHU B MPAKTUYECKHX 3a/1a4ax.

Haxonmsace B ocu (Wim LEHTpax) CUMMETPUM (UIypbl, MPUMEHHTE IUIOCKOCTh IBIKEHHSA B
MIPOCTEUINX CITydasiX.

IIpuMeHNTh MOTydeHHBIE 3HAHUS HA MPUMEP — MOCTPOUTHh MAaTeMaTH4eCKHe MOJAEIH AN 33]ad
ONHMCAHMS >KU3HU M TMPOBECTH COOTBETCTBYIOLIME BBIUMCICHHS C NPUMEHEHHEM MOAOOHBIX |

TPUTOHOMETPUUECKUX GYHKLUH (IONB3YSCh, T1€ HE0O0X0IUMO, KAJIbKYJISITOPOM).



KanengapHo-teMaTnuyeckoe IJIaHHPOBaHUe YPOKOB reoMeTpuu B 9 Kjacce

HaumeHnoBanue Ne Tema ypoka KouBo | DnemeHTHI IpeamerHbie MeranpeamMeTHbie: JInyHOCTHBIE
azgesa oKa 4acoB | cogepikaHMsA €3yJ1bTaThI NMO3HABAaTeJbHBIE e3yJIbTaThl
yp s
KOMMYHHMKATHBHBIE,
peryJasiTUBHbIE
ITosTopenue (2 1 IToBropenue. TpeyronpbHuku 1 Knaccudukarus Krnaccudunupyror no | PerynsatuBHbIe 4 OOmBsicHstOT camomy cebe
q.) TPEYTOJIbHUKOB 110 TPEYroJbHUKHU MPU3HAK paboTarot 1o CBOH Haubonee
yriaM, CTOpOHaM. OIIPENEIAIOT  PaBHBIE COCTAaBJICHHOMY IIJIaHY, | 3aMCTHBIC JOCTHXKCHUA,
OneMeHTHI nomobuele,  mpousBo, €T HCIONB3YIOT MIPOSIBJISIIOT
TPEYrOJbHUKA. 3JIEMEHTOB. HapAny ¢ OCHOBHbIMM 1 | HO3HABATCIBHBIN
[pu3Haku paBeHCTBA JOTIOTHUTENbHBI| HHTEPEC K M3YHCHHUIO
TPEYTONBHUKOB ¢ cpescTBa nojyueHus | HPeAMeTa,  crocobam
IpsiMOyTOTBHEII urbopMaIHH. DEILICHIA YHEOHBIX
1 3aj1a9; JAl0T aACKBATHYIO
TPEYTOJIbHHK. O3HaBaTeJbHbIE -
COIOCTABIISIOT p | OHCHKY M CaMOOUCHKY
Teopewma [Mudaropa yueOHOIl JesATeqbHOCTH;
oTOHparoT
MOHUMAIOT MPUYNHBI
HHPOPMALHIO, :
ycriexa B yueOHOH
MOJTY4SHHYTO u3
JIESITeTTBHOCTH
pasHbIX HCTOYHHKOB.
KomMmyHHUKaTHBHBEIE -
YMEIOT BBINOJIHATH
pasMuHbIE pOJIM B
rpymie,

COTPYAHUYAIOT B
COBMECTHOM PECUICHUU
3amaay.




IToBTOpEHUE. [Tapannenorpamm, Krnaccudunupyror PerynsatuBHele - OOBsICHAIOT caMoMy
UYeTbIpexXyroJpHUKU €ro  CBOMCTBA U | YETBIPEXYTOJbHUKHU no | paborator o cebe CBOM OTHENIBHBIC
MPU3HAKH. Bunsl | mpusHakaM, ONpENENsIOT | COCTABICHHOMY IUTaHY, Omwkaiinme uenm
MapaJyIeIorpaMMOB paBHbIE 3JIEMEHTHI, HCIOJIB3YIOT CamMoOpa3BUTHA,
U HX CBOWCTBa H | mpoBomsr HEMOYKK | HApALy C OCHOBHBIMH 1 | MPOABIAIOT
MIOJIOKUTEIIHH
TPU3HAKU. JIOKa3aTeIbCTB M PacyeT fonOTHATE b HEI| TOTOKATEILHOC
Tpaneuus, BUJBI | DJIEMEHTOB. € CpCACTBA IIOJTy4CHUA g;g;ieiie. I;OHYPII);;(;I\;
Tpanenumii nHPOPMALINH. pun;
IpPUYUHBl ~ ycmexa B
[To3naBaTenbHBIE - N .
y4eOHOH JesTeNbHOCTH;
COTIOCTABJISIIOT u
JIar0T aJIeKBaTHYIO
0oTOHparoT
OLIEHKY M CaMOOLEHKY
nHpopmanuio, . g
y4eOHOW JesITeNbHOCTH;
MIOJIYYEHHYIO 3 | ananmsupyror
PasHbIX HCTOYHHKOB. | ooTBeTCTBHE
KomMmyHHUKaTHBHBEIE - Pe3yIIbTaTOB
YMEIOT BBITONHATE | TpeGOBaHUAM
pPa3sIu4YHBIC POJIM B | KOHKPETHOM y4eOHOit
rpymIe,
COTPYIHUYAIOT B 3a/1a4u
COBMECTHOM PELIEHUHU
3a/1a4.
Bekropsr (9 [ToHsiTHE BEKTO] BexTtop. M3obpaxkator u | PerynaruBueie -| OOBsCHAIOT camoMy cebe
4.) Jnuna BeKTOpa. | 0003HaYAIOT BEKTOpHI, | paboTaroT mo CBOHM OTIIeTbHbBIE
PaBeHCTBO BEKTOPOB. | HAXOMAT PaBHbIE BEKTOphI | COCTABICHHOMY IUIaHy, | Ommkaiimiue nemm
Komnuneapusie HCIIOJIB3YIOT CaMOPa3BHUTHS;
BEKTOPBI HapSIy C OCHOBHBIMU U | TPOSBIAIOT
JOMOJHUATEIbHBI ITIOJIOKHTCIIBHOC
€ cpeicTBa mosyyeHuss | OTHOIICHHME K - ypOKaMm
MHPOPMALHH. TEOMETPUH; TOHUMAIOT
TIPUYKHBI crexa B
Tlo3naBarenbHBIE - p N yene
y4eOHOM JesTeNbHOCTH;
COIIOCTABIISIIOT u
aroT aJICKBATHYIO
oTOMparoT A a Y
OLIEHKYy U CaMOOLEHK
HHpOpPMAIHIO, HCHKY HCHKY
y4eOHOH JIeAaTeNbHOCTH;
MOJTyYEHHYIO u3
AHATTU3UPYIOT
pasHBIX HCTOYHUKOB.
COOTBETCTBUE
KommyHukatuBHbie -
pe3ynbTaToB
YMEIOT BBINOMHATE | p o0 pammam
pa3iau4yHblE POIH B N o
KOHKpETHOW  y4eOHOM
rpynmime,
3a1a4un

COTPYAHUYAIOT B
COBMECTHOM PELLIEHUHU
3a/1a4.




OTknaapIBaHUE BEKTOpA OT
JTAHHOM TOYKH

OTkiagpIBaHue
BEKTOpa OT JAaHHOM
TOYKHU

OTKIagpIBalOT OT JIFOOOH
TOYKH TIOCKOCTU BEKTOD,
PaBHBIN JaHHOMY

PerynsatuBHbie -
OIPENIENAIOT LeNb
yaeOHoit
JESATENBHOCTH €
TIOMOILBIO YYUTENS U
CaMOCTOSTENBHO,
OCYLIECTBIIIOT TOUCK

CPEJICTB €€
JOCTIDKEHUSL.
Ilo3HaBarenbHbIE

- IepeJaroT
COJZIEpP’)KaHUE B CIKATOM

U pa3BEPHYTOM

BHUJIE.
KomMmyHuKaTHBHBIE -
yMeIT  0(OpMIIATH

MBICIM B YCTHOH H
MMCbMEHHOW peudu C
Y4ETOM CUTyaLUil.

OOGBACHSIOT caMoMy cebe
CBOM HauboJIee 3aMETHBIE
JOCTUKEHHUS; TIPOSIBIISIOT

MMO3HABATENbHBIN

HHTEPEC K H3YYCHUIO
mpeaMera, crrocobam
pemeHus yaeOHBIX

3a/ay; AT alcKBaTHYIO
OIICHKY U CaMOOIICHKY
y4eOHOIl IesITenbHOCTH;
IIOHUMAKT HquHHLI
ycriexa B yueOHOI
JIEATENBHOCTH

CyMMa JBYX BEKTOPOB 3aKOHBI Crnoxenne BeKTopoB. | CTposiT cyMMy U pa3HOCTh | PerynstuBHbie -| OOBscHAIOT camoMy cebe
CJIO’KCHMSI BEKTOPOB. 3aKkoHBI  CIIOKEHHUS. | MByX W Oojiee BEKTOPOB, paboTaroT 10 CBOM OTJICJIbHBIC
IIpaBuno TOJIB3YIOTCS IIPABUIIOM COCTaBJICHHOMY OmpKalIme nenu
TpeyroJbHHKa. TPEyroJIbHUKa, IUIaHy, CaMOpPa3BUTHS;
IIpaBuno napajuleIorpaMma, HCIOJIB3YIOT IIPOSIBIISIIOT
napasJiesIorpaMma MHOTOYTOJIbHUKA Hapsily C OCHOBHBIMU M | TOJOXKHUTEJIBHOE
JIOIIOJTHUTENbHBI OTHOIIICHUC K ypOKaM
€ CpelICTBa MOIYy4YECHUS MAaTCMaTHUKH, ITOHUMAIOT
uHMOPMALHH. IPUYMHBl  yclexa B
To3HABATE THHbIC _ | yueGHolt nesrensHOCTH;
COIIOCTaBJISIOT u | 4T a/ICKBATHYIO
oTéHpatoT OLICHKY M CaMOOLEHKY
uH(opMALHIO, y4eOHOHM JIesITEeNbHOCTH;
AHAIU3UPYIOT
[I0JIyYE€HHYIO u3
COOTBETCTBUE
Pa3HBIX HCTOYHMKOB.
pe3yJbTaToB
KoMMyHMKaTUBHBIE -
TpeOOBaHUSIM
YMEIOT BBITOJHATh . .
KOHKpPETHOH  y4eOHOM
pa3iIUyYHBIE pOJH B
rpynre, 3a1a4u

COTPYJIHHYAIOT B
COBMECTHOM pELICHUH
3aad.




CymMMa HECKOIBKHX BEKTOPOB. Pa3nocts BekTOpoB.yX | CTposr pa3zHocTh | PerynstuBHble - | IlposBastoT
Brruuranue BeKTOpoB ITpoTUBOMONIOKHBIH BEKTOPOB, ONpEenesItoT LeNb | rOo3HaBaTENbHBIN
BEKTOp MIPOTHBOMOJIOKHBIH yueOHoM HHTEPEC K  H3YICHMIO
BEKTOP JIESITEIBHOCTH  C MaTeMaTuky, crocodam
MOMOIIIBIO YUUTENS U | PELIECHHUS yaeOHBIX
CaMOCTOSTEIBHO, 3aja4; JarnT
OCYUIECTBJIAIOT MOUCK | MOSHTHUBHYIO OLEHKY H
CPEICTB ee CaMOOIICHKY  y4eOHOM
JOCTIKCHSL, JeSITEIbHOCTH;
Ilo3HaBaTenbHbIE a/ICKBATHO
- mepenaroT BOCIIPUHHMMAIOT ~ OLIEHKY
COZICPIKAHTE B CRATOM YYUTENS U CBEPCTHHUKOB;
1 pasBepHYTOM AHATTU3UPYIOT
COOTBETCTBUE
BHAC. pe3yIbTaToB
KomMmyHUKaTHBHBEIE - TpeGoBaHmAM
yMeroT Oq)OPMJVMTb KOHKpeTHOH  y4eOHOI
MBICTIH B vyCTHOI/I LIl -
MUCBMEHHOH pedn ¢
Y4ETOM CUTyalui.
Pewenne 3amau «Cioxenue W 3anaun Ha Crposrt cymmy u pasHocth | PerynstuBueie - B | IlposiBisitoT
BBIYUTAHHUEC BEKTOPOB) MPUMCHCHHUE BEKTOPOB | /IBYX H Gomee BEKTOPOB, | muanmore ¢ y4UTENEM | TMO3HABATEIbHBIN
TIOJIE3YIOTCA NPABUIIOM COBEPIIEHCTBYIOT HHTEpEC K HW3YUYECHUIO
TPEYTOJIbHHKA, KPUTEPMH OLEHKM M | MaTeMaTHKH, crocobam
napajuiejorpamMma, MONB3YIOTCA HMMH B | PEIICHHUSI y4eOHBIX
MHOT'OYTOJIbHAKA xoze OLICHKH u | 3amay; JIAr0T
CaMOOILICHKH. MO3UTUBHYIO OLEHKY H
ITo3HaBaTeabHBIE - | camoonieHKy  y4eOHOM
peoOpPa3oBHIBAIOT JIeSITEILHOCTH;
a/IeKBaTHO
MOJAENH C  IeNbl0| BOCOPUHUMAIOT OLEHKY
BBISBJICHUS 00IIMX YUUTENS. U CBEPCTHUKOB;
3aKOHOB, AHAIIU3UPYIOT
OTIpEeIeNIAFOIINX COOTBETCTBHE
MIPEIMETHYIO pe3yIbTaToOB
o0JacTs. TpeOOBaHUAM
KoMMyHHKaTHBHBEIE -| KOHKPETHOM  ydeOHOH
YMEIOT IIpU 3a7a4u
HEOOXO0ANMOCTH
OTCTauBaTh CBOIO

TOUKY 3pEHus,
apryMEHTHpYsI €.




[IpomsBenenne BekTOopa Ha YMHOXEHHE BEKTO 3HaroT cBoiictBa | PerymsaruBHbie - | O6BsacHAIOT camoMy cebe
YHCJIO. Ha yucio. Csoiict YMHOXCHHUSI BEKTOpa Ha | ONpEAeNsioT  Lelb | cBou HauboJjee 3aMeTHbIE
YMHOKEHHS BEKTO YHCIO, YMEIT pemath | ydeOHOH JIOCTMDKEHUS; TIPOSIBIISIOT
HA YHCIIO 3alauyv HA YMHOXXECHHUE NESITCIbHOCTH C M03HAaBaTEJILHBIH
BEKTOpa Ha YUCIIO MOMOIIBIO yuuTensa u | MHTEpEC K HM3YUCHUIO
CaMOCTOSITENBHO, npeamera, criocobam
OCYILIECTBIISIOT pelieHus y4eOHbIX 3a1a4;
MOKCK CPEJICTB €€ AaroT a/ICKBATHYIO
JOCTHIKCHIA. ouegxyv U CaMOOLECHKY
yeOHOW JIeSATEeNbHOCTH;
Ilo3HaBatensHbIE YHUCOHOM ~ ICATCILHOCTH,
MOHUMAIOT HMPUYHHBL
- IepeJaroT o
ycriexa B yueOHOH
CoJEepKAHUE B
JIESITeTTBHOCTH
C)KaToM u
pa3BEpHYTOM  BHJE.
KomMmyHuKaTHBHEIE -
yMEIT  0(OopMIISTH
MBICIIM B YCTHOH U
MMUCbMEHHOW pedn ¢
Y4€TOM CHTyaluil.
IIpumenenue BEKTOPOB K 3amaun Ha Pemator 3a7a44 Ha | PerynsatuBHble IIposBisitoT
PpeIIeHHIO 3a1a4 MPUMEHEHUE IIPUMEHEHNE 3aKOHOB | paboTaroT mo MO3HABATEJIbHBIN
BEKTOPOB CIIOXKCHUS, BbIYUTaHUs | COCTABJICHHOMY HHTEPEC K HU3YYCHHUIO

BEKTOPOB, YMHOXKECHUS
BEKTOPa Ha YHCIIO

IUIaHY, HCTIOJIB3YIOT
Hapsiy ¢ OCHOBHBIMHU
U JIOTIOJIHUTEJIbHbIC
CpEe/CTBA IIOJIydEHUs

MaTEeMaTHKH, CII0co0aM
pelieHust yaeOHbIX 3a71ad;
JIaroT MO3UTUBHYIO
OIICHKY M CaMOOIICHKY

UH(QOPMALHH. y4eOHOl  JeATeNbHOCTH;
ITo3HaBarenpHBIE - | aICKBAaTHO
CaMOCTOSTEIIBHO BOCIPUHUMAIOT ~ OLCHKY
NPeIIoNaraor, YYUTENs ¥ CBEPCTHUKOB,
Kakasg uHpopMmanus | aHATU3HPYIOT

HYy>XHa JJIs1 PELIEHUS COOTBETCTBHEC

yueOHOH 3agaun. | Pe3yJbTaToB
KoMMyHUKaTHBHBIE - | TPEOOBaHUSIM

YMEIOT CIylaTh | KOHKPETHOM yaeOHoit
Jpyrux, TbITAIOTCA | 3a7a4u

MPUHUMATE  JIPYTYIO
TOUYKY 3peHus,
TOTOBBI HU3MCHUTH
CBOIO TOUKY 3pPEHHUSL.




10 CpenHsis THHAS TPATSIHH [onartne  cpenmmeii | 3HaroT, kakoil oTpe3ok | PerymsaruBHbie - | O6pacHsIOT camoMy cebe
JIUHUH Tpameyu. | Ha3bIBAETCS cpenHell | ompenensaror LeNb | cBOM HamOolee 3aMeTHbIE
Teopema o cpenHel | JMHMEH TpaneLuu; y4eGHOH MOCTHKCHUS, TIPOSBIIIOT
JINHUY Tpanenuu Q)OpMy.TII/IpyIOT " IEATECIbHOCTH C TI03HAaBATEJIbHBIM HHTEPEC
JIOKA3BIBAIOT TEOPEMY O IoMo1Ipo yuutens u | K 1/13}23qu1/1}0 npeamMera,
. I am HICHUS
CpeaHel IMHUY Tpareluu CaMOCTOSATEIIbHO, ¢roco penre
OCYILIECTBIISIOT yueOHBIX 3ajad; JaioT
IOMCK  CPEJICTB €€ 4/ICKBaTHYIO OHeHKg "
JOCTHIKCHIIA. CaMOOIIEHKY yueOHoit
eSITENbHOCTH;
[To3HaBarensHbIE A ’
MOHUMAIOT TIPUYNHBI
- IepesaroT .
ycrexa B yueOHOH
coJiepKaHue B
JIESITEIIEHOCTH
C)KaToOM U
pa3BepHYTOM  BHIE.
KomMmyHuKaTHBHEIE -
yMeIT  0(OopMIISTH
MBICIM B YCTHOH H
MMICEMEHHOH pedn ¢
Y4ETOM CUTyaLUil.
11 KonrponbHast pabota Konrpons u onenkal [Ipumenstor nonydeHHsle | PerynsruBHble - | IposBstor
TeMe: «BexTopbi» 3HAHUW U yMEHUU TEOPETUYECKAE 3HAHMS Ha | ONPEIEIAOT LeNb | mo3HaBaTeIbHBIIA UHTEPEC
IIPAKTUKE y4eOHo# K U3YYEHHMIO MAaTEMATUKH,
JESTEeIbHOCTH € criocobam peneHus
HOMOIIBIO yUuTeIs ¥ | Y4eOHBIX 3ajad; JaloT
CaMOCTOSITENIBHO, MNO3UTHUBHYIO OLCHKY H
OCYILECTBIIIOT CaMOOIICHKY yIIe6HOI/I
[IOMCK  CPEJICTB ee JIeSITEIIbHOCTH; a/IEKBATHO
JOCTHIKEHISL. BOCTIPHHHMAIOT ~ OILIEHKY
[Mo3HABATEIBHBIE YUUTENs U CBEPCTHUKOB,
- nepenator | AHAMSHPYIOT
TBETCTBH
CoJiepaKaHUE p | COOTBCICTBUC
pe3yIbTaTOB
CKaToOM U
TpeOOBaHUSIM
pa3BEpHYTOM  BHJE. . .
KOHKPETHOMI yueOHOH
KommyHukaTuBHBIE -
3a1a9u
yMeT  ohopMIATH
MBICIIM B YCTHOW U
MHUCBMEHHOW peun ¢
YYETOM CHUTYaIIHi.
12 Koopaunatst BEKTOpa. Koopaunats! Omnpenensitor  koopauHats]| PerymstuBaele - B OOBsCHSIOT camomy ce0g)
Meron PasnoxxeHue BekTOpa Mo AByM BEKTOpA, TOUKHU INIOCKOCTH; JMajiore ¢ y4uTeleM | cBou Hamboliee 3aMeTHBIC

JUTHHA




koopauHat (10

HEKOJUIMHECApPHBIM BEKTOPpaM

BekTOpa. TeopemBym

MPOBOMIAT OMEpari HaL

COBEPILICHCTBYIOT

JOCTHIKCHUS; TIPOSABIIAIOT

q) Pa3IOKEHUH BEKT BEKTOPAaMH,  BBIYHCIIAIOT | KPUTEPUH OLEHKH M | MOJIOKHUTEIBbHOE
110 HEKOJUIMHEAPE AUIMHY M KOOPIMHATHL | monp3ytoTcs uMH B | OTHOIICHME K ypOKaM
BEKTOPaM BEKTOPA, YTOJl MEXIY Xole  ONeHKH ¥ | MATEMATHKH, MIMPOKHHA
BEKTOpaMHU CAMOOLCHKH. HHTEpeC K  HOBOMY
4yeOHOM Marepua
IosuaBarenshpe - | Y ebHOMYy arepuaiy,
crocobam pereHus
CaMOCTOSATEIBHO
HOBBIX Y4YeOHBIX 3ajad,
HPEIoIaratoT.
peano fo, JI0OpOKENTaTEILHOE
Kakasg uHpopMatws [ oo K
HYy’KHa JUIA PCIICHUA | cpepcTHHKAM; aIeKBATHO
y4eOHoi 3alaqy. | BOCHPUHUMAIOT OLEHKY
KommyHnkaTHBHBIC - | yeprrems
YMEIOT CIIyIIaTh
IpYTuX, TpPUHAMATh
JIpYyTyIo TOUKY
3peHus, TOTOBBI
HN3MCHUTH CBOIO
TOYKY 3PEHHS.
13 CBsi3p MeEXAy KUHATaMH €ro HeitctBust Haj | PacknanpiBator Bektop mo | PerynstusHble - | IposBisitoT
BEKTOpa M Havasa ! BEKTOPaMH JBYM  HEKOJUIMHEApHBIM | COCTAaBIIIOT IUIaH | TI03HABaTEIbHBII
BeKTOpaM, HaxXoOsT BBITNIOJIHCHHUS  3aJ1a4, I/IHTepeC K
KOOPIUHATEI BekTOpa, | PEIIAKT  MPOGIeMbI U3YUEHUIO
BBITIONHAIOT JeifcTBus Haj | TBOPHUCCKOIO N npeaMera,
MIOUCKOBOTO
BEKTOpaMH, 3a/IaHHBIMHU crnocodam
XapakTepa.
KOOpAWHATaMHU pelIeHus yaeOHbBIX
Ilo3HaBarenbHbIE
3a7a4; AaloT
CaMOCTOSITENTFHO A/ICKBATHYIO .
Npe/INONaraior, CaMOOIIEHKY  y4eOHOH
kakas wuH(opmanus | ACATEIBHOCTH,
HY)XHa JUIsl peureHus | TOHMMAIOT MPUYNHB]
yae6HOit 3ajaun. | YoUexa B yueGHOM
KommynukatueHpie - | ACATCIBHOCTI,
YMEIOT mpH AHATTU3UPYIOT
HEOBXO0MIMOCTH COOTBETCTBHE
pe3yIbTaToOB
OTCTauBaTh CBOIO 5 i
BaHMSAM  ydeOHOH
TOYKY 3penns, | PEO0 YHUCOHO
3a7a4u

apryMeHTHpYs €e.




14 IIpocreiimme 3amaun B KoopaunaTe! BriBomsar tdopmynsl | PerymsruBHbie - | OOBACHAIOT caMoMy cebe
KOOpJIMHATax. BEKTOpa, KOOpIMHAT BEKTOpa 4yepe3 | COCTABJIAIOT IUIaH | CBOH OTICJIbHBIC
KOOPAWHATBI KOOpIMHAThl €ro KoHUa u | BBINOJHEHHA 3d1ad, OmKaiime nenm
CepeluHbl  OTpe3Ka, | Hadana KoopauHar | PeIIaloOT IpoQIIeMBI | CaMOpa3BHTHS,
JUTMHA BEKTOPA, | CepeaMHbl OTpesKa, uMHbl | 1BOPIecKoron MPOSIBIISIIOT
paccTossHME MEXAYy | BEKTOpa U pacCTOSHUsA 22;:2?;;0 MNOJI0XXUTCIILHOC
JIBYMS TOYKAMH MEXITy TBYMSI TOUKAMH OTHOIICHME K YpOKaM
[losnapatenbhere MaTeMaTHKH, —IIHPOKHIA
- HHTEpeC K HOBOMY
CaMOCTOSATENIFHO
IpEeoNaramoT, Kakas | yaeOHOMY
nHpopManus HyXHA Marepuaiy,
U1t peluenus | cnocobam
yueOHOI 3a1auu. peIIeHHS HOBBIX
KomMmyHuKaTHBHBIE - y4eOHbIX 3a/1a4;
YMEIOT B3IUIAHYTh Ha | AOOpOXKenatenbHoe
CUTyalul0 ¢ MHON | OTHOIICHHE K
TIO3MIIHH i | CBEPCTHHKaAM; aJeKBaTHO
JIOTOBOPHTHCA ¢ | BOCIPHHNMAIOT OLCHKY
JTOALMU uHpIx | YIHTCL
NO3ULUN.
15 Pewenue 3anau no teme: «Meron 3amaun mo  Teme | Pemaror 3a/1a4u ¢ | PerynsatuBHele - | IposBisitoT
KOODPJMHAT» «MeroJ KOOpIUHATY | MOMOIIBIO (dopmys | paboTaroT 10 MOJIOKHUTEITBHOE
KOOPIMHAT BEKTOpa, | COCTaBICHHOMY OTHOIIEHHE K YpOKaM
KOOPZIHHAT cepesuupl | TUTAHY, HCHONB3YIOT | MATEMATHKH, — IIMPOKHii
OTpe3Ka, UTHHEI BekTopa i | HAPAY C OCHOBHBIMU | MHTEpEC K HOBOMY
paccTosmms Mexry asyms | 1 ACTOTHHTEIBHbIC yueOHOMY  MaTepHay,
B — CpeACTBa. crioco6am pemeHust
[o3naBaTenpHple - | HOBBIX yYeOHBIX 3a1ad,
3aMUCHIBAIOT BBIBOJIBI N00poKeTNaTENLHOE
B BUJIC MpaBuUIl OTHOILICHHEC K
"ecnd..., TO...". CBEPCTHHUKAM; aJIeKBaTHO
KoMMyHHKaTHBHbIE - | BOCTPHHHMAIOT OLEHKY
YMEIOT YUUTEIS
OpTaHH30BHIBATh
yaeOHoe
B3aMMOJEHCTBHE B
TpyIme.
16 VYpaBHEHHE OKPY>KHOCTH. VYpaBHeHHe BriBoasT ypaBHeHus | PerynstuBHble - | IIposBnsitoT

OKPYKHOCTH

OKPYXXHOCTH U  TPSIMOH,

paboTarT 1o




17 VYpaBHeHUE MPSIMOT YpaBHEeHME MPSIMOH CTPOST  OKPYXXHOCTb U | COCTAaBIIEHHOMY [103HABATEJIbHBII
HpsMBbIe, 3aaHHbIE IJIaHy, MCIONB3YIOT | yMHTepec K
YpaBHEHUSIMU Hapsaay ¢ OCHOBHBIMH U3Y4EHHUIO
18 Hcnons3oBanue ypaBHEHUH YpaBHeHus Pemaror 3a1aun c |1 JAOUOTHUTCIBHBIC | yhenvera,
z TBA.
OKPYKHOCTH 1 PAMOH TIpH OKPYKHOCTH U | UCIIONB30BaHUEM cperc crnocobam
e o o Ilo3naBarenbHBIE - .
pelIeHnH 3a1a4 pSIMOH YPaBHEHHH OKPY>KHOCTH H pelieHust yueOHbIX 3a1a4;
o COTIOCTaBIISIOT u
IpSAMOi JAI0T  aJeKBAaTHYIO
0TOMpaIoT
CaMOOIIEHKY
uHpopmanuio, .
yaeOHOIt
HOJIY4YEHHYIO u3
pasHBIX HCTOYHHKOB, | ACATCPHOCTIL
KommyHuKaTHBHEIE - HOHHME/“OT TIpHHHHEL
YMEIOT  BBINOJHATH ycngxa Heycnexa B
pasmiumsie pomu B | YICOHOH  JeATENLHOCTH;
AHAITU3UPYIOT
TpymIe,
COOTBETCTBHE
COTPYAHHUYAIOT B
pe3yIbTaToOB
TpeOOoBaHUSIM  Y4eOHOM
3aJa4u
COBMECTHOM
pelIeHNH 3aJauu.

19-20 | Pemenwue 3a1a4y 3amayn 1no  Teme | 3amMchiBalOT — ypaBHeHuUs | PerynsTuBHbIE - | Beipaxator
HCII0JIL30BAHUEM METOJA «MeTo KOOpAMHATY | MPAMBIX M OKPYKHOCTEW, | ONPEIENAIOT LENIb | TOJ0XKUTEILHOE
KOOpAWHAT HCIIONB3YIOT  ypaBHEHUS y4eOHOM OTHOILIEHHE K TMPOIECCY

npu peueHuu 3amay, | ACATCIBHOCTH  C IIO3HAHUA; AJICKBAaTHO
CTPOAT  OKpyxkHOocTh u | MOMOIIBIO YYHTEIA U | oneHUBAOT CBOIO
psSMBIe, 3ajaHHble | CAMOCTOATCIILHO, y4eOHYI0 JeATebHOCTE;
YpaBHEHUSIMH. OCYIIECTBIIAIOT MPUMEHSIOT npaBmiIa

TIOUCK  CPEJNCTB €€ JIENIOBOTO

AOCTIKCHUA. COTpYIHUYECTBA

ITo3HaBatenbHbIE

- IepeJaroT

coJiepKaHue B

CKaToM,

BEIOOPOYHOM u

pasBEpHYTOM  BHJE.

KommyHnukatuBHbIE -

YMEIOT

OpraHU30BBIBATh

yaeOHOe

B3aUMOJEHCTBHE B
rpymime.
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Kontponpaass pabora Ne2 mo
Teme: «MeToJ] KOOpIUHAT

KonTtpons u ouenka
3HAHUU U YMEHUU

[TpuMeHSIOT THOTyYCHHBIC
TEOpeTUYECKHEe 3HAHUS Ha
MIPaKTUKE

PerynsatuBHbie -
MIOHUMAIOT TIPHIUHBI
CBOETO HEyCIeXa u
HaxoAsiT  CIIOCOOBI
BBIXOJIA M3  JTOH
CHUTYaIHH.
[lo3HaBarensHbIE

- IepeaoT
coJiepKaHue B
C)KaToOM I
pa3BepHYTOM  BHIE.
KomMmyHuKaTHBHBIE -
YMEIOT CIIyIIaTh
IpYruX, MpPUHAMATh
IpYTYIO TOYKY
3peHusi,  U3MCHUTH
CBOIO TOUKY 3pPEHHUSL.

IIposBnstoT
NO3HaBATENIbHBIH
UHTEpeC K
N3yYCHUIO
MpeaMeTa,
OLIEHUBAIOT
CBOIO  Yy4eOHYIO
JeSTEeIBHOCTD,
NPUMEHSIOT
JIETIOBOTO
COTPYJHAYECTBA

IpaBuja

CooTHomIEeHMSA 22 Cunyc, KOCUHYC, TaHT€HC. Cunyc, KOCHHYC, | Beruncnsror CHHYC, PerynstuBHbie - | IlposBAAIOT yCTOMYMBBII
MEKITY tanrenc. OCHOBHOe | KOCHHYC, TAHTEHC YIJIOB OT | OOHapyKMBarOT M | ¥ MmMpOKMH MHTEpec K
CTOPOHAMH tpuronomerpuueckoe | 0 10 180, moxaseiBaroT (opmymupyror crocobam peleHus
u TOXKIECTBO. OCHOBHOE y4eOHyIo npolemy MMO3HABATENbHBIX  3ajad,
yriamu DopMyJIbI TPUTOHOMETPHIECKOE COBMECTHO ¢ HOJIOKHUTETHLHOE
TpeyrojabHHUKA. npuBeneHus. Cunyc, | TOXKAECTBO, 3HAIOT | YIHUTCIEM. OTHOIIIEHHE K yPOKaM
CxagasipHoe
npousBeneHue KOCHHYC, TaHreHc | ¢popmyiy ms BeramcieHws | [lozHaBatensHble - | MareMarHky, Ja1oT
Bektopos (14 yrnoB ot 0? go 180? KOOPJUHAT TOUKH COITOCTAaBJIISAIOT U | OLICHKY pe3yabTaToB
) 0TOHMparoT cBoel yueOHOMH
uHbopMauo, JESTENEHOCTH

MOJYYEHHYI0 W3
Pa3HbIX HCTOYHUKOB
(cripaBOYHHMKH,
WnTepHer).
KoMMyHuKaTUBHBIE -
YMEIOT TIOHMMaTh
TOYKY 3peHHs
Apyroro,

CIIyIIaTh

ApYyr apyra.




23 OcHoBHOE Cunyc, KOCHHYC, | Bpraucnsior CHHYC, Perynartusuele - B | IIpuHHUMArOT U OCBauUBarOT
TPUTOHOMETPHUECKOE tauredc. OCHOBHOE | KOCHHYC, TAHT'CHC YIJIOB OT | JUAJIOTE C YYHUTENEM | POJlb
TOXECTBO. tpurodomerpryeckoe | 0 no 180, moxaseisaror COBEPIIECHCTBYIOT oOyyJaromerocs;

TOXIECTBO. OCHOBHOE KPUTEPUH OIICHKH W | IPOSABIIAIOT
(I)OpMyJILI TPUTOHOMETPHUICCKOC MNOJIL3YKOTCA HMH B | IIO3HABATCJIbHbIA
npusenenns. Cumyc, | TOXKIECTBO, SHAOT XOZe  OICHKH W | MHTEpeC K U3YYCHHIO
KocuHyc,  TaHrenc | Gopmysmy mms Beramcienus | CAMOOLCHKH. npeaMera; Ja0T
YIJI0B OT 0? 1o 1802 KOOPJMHAT TOUKH ITo3HaBaTennHBIC - | ameKBaTHYIO OLIEHKY

3aMUCHIBAIOT BBIBOJBI | cBoeil yueGHOM

B BHUAC  IIPaBUI | jeqreibHOCTU

"ecnu..., T0...".

KomMmyHUKaTHBHEIC -

yMeoT  0popMIIITH

MBICIM B YCTHOW U

MMMCHbMEHHOW peYn ¢

yaeToM peUeBBIX

CUTyaluil.

24 DopmyIsl TIPUBEICHHUS. DopMyIEl it | 3HAIOT dopmynsl | PerynsatuBapie - B | OOBACHAIOT OTIWYUS B
DOopMyITBI AJ1s1 BEIYUCICHUS BBIUUCIICHUS npuBeAeHUs; GOPMYITy AU | AMaiore ¢ yduTeleM | OLCHKaX OIHOM M TOH ke
KOOpAUHAT TOYKHU KOOpAMHAT TOYKU BBIMMCJICHUS KOOpAMHAT COBEPILIECHCTBYIOT CUTyallM! pa3sHbIMU

TOYKHU KpUTEPHH OICHKH W | JIIOJbMH, NPUHUMAIOT
MOJB3YIOTCS. MMH B | POJIb yYEHHKa,
XOJ€  ONCHKH W | HPOSBIIIOT
CaMOOIIEHKH. MTO3HABATENBHBIN
IloznaBaTenbHble - | MHTEpEC K  M3YYEHUIO

3aMUCBIBAIOT BBIBOJIBI
B BUJIE IPABHI «ECIU
e TO S
KommyHukaTuBHBIE -
yMeIT  0(OopMIISITH
CBOM MBICJIU B YCTHOM
"
MUCbMEHHOU peu ¢

npeaMera

Y4ETOM
pEeUeBbBIX
CUTyaluH.
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Teopema o

I1om@aa TpeyrojJbHUKa.

ITouckoBouccnen0BaTeNbCKUM

3Tall IO MPOEKTY
«TpeyroabHUKY... OHU
noBcrogy!!!»

DopMyibL,
BBIpa)KaromIye
IUIOIA/Ab
TPEyroNbHUKa dYepe3
JIBE CTOPOHBI M YTOI
MEXJy HUIMU

Jloka3pIBaloT TeopeMy O
IUIOIAAU  TPEYroJbHUKA,
MPUMEHSIOT TEOpeMy IpH
peLIeHNH 3a1a9

PerynsatuBHble -
MTOHUMAIOT MPUYHHBI
CBOETO HeycIexa
HaxOosIT

CIIOCOOBI
BBIX0/1a u3

STOM
CHUTYaIHH.
[lo3naBarenbHble -
JenaoT
MIpeAroNoXeHne 00
uHdopmanuu,
KOTOpasl Hy)XHa JJIst
peureHust  y4deOHOM
3a7a4H.
KomMmyHuKaTHBHBIE -
YMEIOT KPUTHYHO
OTHOCHTBCSI K CBOEMY
MHEHHIO.

OOBsACHAIOT caMoMy cebe
cBOU HauboJee 3aMeTHbIC
JIOCTHKEHUS

26

Teopema cuHycoB

Teopema
ITpumepsl
MIPUMEHEHUS
TEOPEMBI  CHHYC
JUIst BBIUUCIIEH
3JIEMEHTOB
TPEyroJIbHUKa

CHHYC(

Jloka3zbiBaroT
CHUHYCOB, TIPUMEH
penieHnu 3aaad

TeopeMy

PerynstuBHbie
paboTarot 1o
COCTaBJICHHOMY
TUIaHY,

UCIIOJB3YIOT
OCHOBHBIE u
JIOTIOJTHUTEIbHBIE
cpeacTBa
(cripaBouHast
JuTEeparypa,
cpencTBa UKT).
Ilo3HaBarenbHblE -
COTOCTABJISIIOT u
oTOMparoT
nHpOpMaNuIio,
MOJYYEHHYIO U3
Pa3HbBIX HCTOYHUKOB
(cnpaBOYHHKH,
HurepHer).
KomMyHuKaTHBHBIE -
YMEIOT B3IUITHYTh Ha
CHUTYaIHIO c

HMHOU MO3ULUN

u

OOBICHAIOT OTIHYHS B
OIICHKaX OJHOM U TOM e

CUTyaluu Ppa3HbIMU
JIIOJIbMU, JIal0T
aJIeKBaTHYIO OLICHKY
pe3yibpTaram cBoei

y49eOHOH JesTeIhbHOCTH,
MPOSIBIIIOT MHTEPEC K
npeaMeTy




JOTOBOPUTBECA C

JIFOABMU UHBIX
MO3ULUN.
27 TeopeMa KOCUHYCOB 3anayun Ha | [Ipumenstor Teopembl| PerynsTuBHble -| TIposIBISIIOT ~ yCTOMYMBBIA
UCTIONIb30BaHUE HHTEpEC K criocodam

CHHYCOB M KOCUHYCOB IIpH

OIPCACIIAIOT LEJIb

TEOpEM CHHYCOB U
KOCHHYCOB

penieHny 3aaa4q

yueOHOH
JIeSITEIIbHOCTH,
OCYIIECTBIISIOT
MOUCK  CPEICTB
JIOCTHKEHHUSL.
Ilo3HaBaTenbHbIE
nepesatoT
coJiepiKkaHue
CKaToOM,
BBIOOPOYHOM
pa3BepHYTOM

(S5

u

BUIC.

KOMMyHI/IKaTI/IBHI)IG -

YMEIOT
TOYKY 3pEHHA

JPYToro

NpUHUMATDb

pelieHus
[IO3HABaTEJIbHBIX 3a/ad,
IIOJIOXKUTEIILHOE
OTHOLIEHHE K YpOKam
MaTEeMaTUKU




28 Pemenne TpeyronbHUKOB 3anmaun Ha | Pemaror 3a1aun Ha | PerynmsatuBHbIC - | O6BsicHsIOT cCamomy cebe
HCII0JIb30BAHUC HCMOJIb30BaHUE  TEOpeM | MPCICISIOT LECIIb CBOM OTACJIbHbIC
TEOpEeM CHHYCOB U CHHYCOB U KOCHHYCOB yueOHoH Omokaiiune uenu
KOCHHYCOB NIEITEIBHOCTH  C CaMOpa3BUTHS,

MOMOIIBIO YUUTENA U | TPOSABIAIOT MHTEPEC K
CaMOCTOSATEIIBHO, HU3YYCHUIO MIpeIMETa,
OCYIIECTBIIIOT JAIOT  TOJOXKHTEIBHYIO
MIOUCK  CPENCTB €€ OLIGHKY U CaMOOLEHKY
JIOCTHKCHHUSL. pe3yspTaTtam
ITo3HaBaTenbHbIE JEATeIBHOCTH
COTOCTaBIISIIOT U
0oTOHparoT
HHPOPMALIHIO,
MOJIyYCHHYIO u3
Pa3HBIX HCTOYHHUKOB,
3aIMCHIBAIOT BBIBOBI
B BUJI€ IPABUII «ECIIH
e TO S
KoMmMyHUKaTHBHBIE -
YMEIOT B3IJISTHYTh Ha
CUTYAIHIO c
HHOHU
TIO3UINH n
JIOTOBOPUTBECSL €
JIFOABMHU
WHBIX
THO3HUIIUH.

29 M3mepurenbHble paboTsI. Meronet  pemenus | IIpoBoxsar usmepurenbusle | PerynstuBHele - | O6BscHstOT cCamomy cebe
TpaHCIAIMOHHOO(POPMUTENBCKHUI 3a1a4, CBA3aHHBIE C | paboOThI, OCHOBaHHbIE Ha | pabOTalOT Mo CBOM HauOoJee 3aMeTHbIC
aTan o NIPOEKTY HU3MEPUTENBHBIMU HCIIOIIb30BAHUM  TEOPEM COCTaBICHHOMY | mOCTH)KEHHS; TPOSABIIAIOT
«TpeyronpHUKH... OHH paboramu CHHYCOB, U KOCHUHYCOB IIany, HWCIOJIB3YIOT | [1OJIOKUTENBHOE
noscrogy!!!» OCHOBHBIE U | OTHOLIEHHE K YpOKaMm

JIOTIOJIHUTENbHBIE MaTeMaTHKH, IUPOKUH




cpeacTBa

nHdopmanum.
Ilo3HaBaTenbHbIE

- IepeaoT
coJeprkaHne B
CXKATOM,
BBIOOPOYHOM W
pPa3BEepHYTOM  BHIE.
KoMMyHMKaTUBHBIE -
YMEIOT NpH
HE00XOIUMOCTH
OTCTanuBaTh CBOIO

TOUYKY 3pEHHH,
apryMeHTHpys ee,
MOJITBEPIKIast
apryMeHThl (haKTaMu.

HHTEpeC K  HOBOMY
yaeOHOMY  Marepuaiy,
criocobam pemeHus
HOBBIX Y4eOHBIX 3a/1ad;
JIOOPOIKENATEIILHOE

OTHOIIICHHE K
CBEPCTHHUKAM; JAal0T

aJICKBATHYIO OLICHKY
y4eOHOI1 NesITeTbHOCTH

30

Pemienue 3amau no
«CooTHOIEeHUS TC
CTOpPOHAMU U Me: MeXKIYy
TPEYroJbHUKA» yrilaMmu

3amaun
HCIIOJIb30BaHUE
TEOPEM CHHYCOB U
KOCHHYCOB

Ha

ITonp3yroTcs  TeopeMaMu
CHHYCOB U KOCHHYCOB IIpH
pemeHnu 3amaq Ha
pelieHne TPEeyroJIbHUKOB,
HaXOoJAT IUIOLIA U
TPEYyroJIbHUKA u
rapajuieniorpaMma  4epes
CTOPOHBI M CHHYC yIJIa

PerynsatusHbie -
ONpPENENAIOT neib
yaeOHOI
JIESITENIBHOCTH  C
HIOMOILBIO YUUTENS U
CaMOCTOSITENBHO,
OCYILECTBIISIOT
IIOHUCK CPEICTB €€
JIOCTH>KEHUSL.
INo3HaBarenbHbIE

- 3aIIUCBIBAIOT
BEIBOJBI B BUJIE

IpaBuI
"ecnu..., T0...".
KoMMyHUKaTUBHBIE -
YMEIOT
OpraHu30BBIBATH
yueOHOoe
B3auMo/IeiicTBHE

B IpyIIeE.

OOBACHSIOT camoMy cebe
CBOM HanOoJiee 3aMEeTHbIE
JIOCTHKEHHUSI, MPOSIBIISIIOT
MOJIOKUTEHHOE
OTHOLIICHUEC K
MaTeMaTHKH,
HHTEpEC K
yuebHOMY  MaTepuaiy,
criocobam peneHus
HOBBIX Y4YeOHBIX 3a/1a4;
J0OpoXKeIaTebHOE
OTHOLIICHUEC K
CBEPCTHHKAM; JIaf0T
AJICKBATHYIO OI[CHKY
y4eOHOU NeITeTbHOCTH

ypoKam
IIUPOKUN
HOBOMY




31 Pemenne  3amau o Bamaun Ha | Pemaror 3amaum, crposT | PerynsaTuBHbIe - | OOBsicHsTOT OTIMUMA B
«COOTHOLIEHNS TE HCIIOJb30BaHUE YTJIBI, BBIUUCIIAIOT | COCTaBJISAIOT IUIaH | OLEHKaX OJHOI U ToM ke
CTOPOHAMHU H  Me: MexXIy TeopeM CHHYCOB H KOOpAMHATBl ~ TOYKM  C | BBINOJHEHHUSA 33JaHuil | cuTyaruu pa3HBIMU
TpeyroabHIKa» yriamn KOCHHYCOB TTOMOIIIBIO CHHYCa, | coBMECTHO c | mobpMH, MPOABIAIOT

KOCHHYCa U TaHTE€HCA YTJIa, | YIUTEIIeM. MTO3HABATENbHBIN
BBIUUCIISAIOT WIoWanb | [Jo3yaBaTelabHble - | AHTEPEC K  H3YyUEHHIO
TpCYrojlbHUKa TIO JABYM | 3apuChIBalOT BbIBOABI | MPEAMCTA, naroT
CTOPOHAM H YIIy MEXKAY | B Buje mpaBmi «eciau | AACKBaTHYIO OTICHKY
HUMU, pELIaoT . O . | cBoeii yuebnoit
TPEYTOMBHHKIL, KoMMyHHKaTHBHBIE -| ACATCIBHOCTH
OOBACHAIOT,  4YTO

YMEIOT 0OPMIISITH

TaKoe

YTOJI MEKIY BEKTOPAMH. CBOM MBICIH B

YCTHOH u

MMMCHMEHHOW PeYH C

yaeToM

pedeBbIX

CUTyaluil.

32 VYron MEXIy  BEKTOpaMH. [onsatue yria Mexxay | 3HAIOT ompeneneHue PerynstusHbie - | Hormmarot
CKaHﬂpHoe MIPOU3BECACHUEC BEKTOpaMy, CKaJIIPHOT'O MPOMU3BEJICHUS | ONPEACIIAIOT 1esb | He00XO0IUMOCTh YYCHHUS,
BEKTOPOB. CKaIsIpHOE BEKTOPOB, ycnoBue yaebHoit OCBaMBAIOT M MPHUHUMAIOT

MIPOU3BEICHUE IepIIeH AMKYIIPHOCTH NIeATEeNILHOCTH, COLMABHYTO poib
BEKTOPOB u BEKTOPOB. OCYIIECTBIISAIOT o0ywvarorerocs, AarT
€ro CBOIICTB, IIOUCK CpeAcTBa ee | alCKBATHYIO OLEHKY

CKaUIIPHBIH KBazpaT TIOCTHIKEHNS. pe3ynbTaTaM cBoeit
BEKTOPA Ilo3HaBarenbHble - | y4eOHOH AEATENBHOCTH

JIeNaT

MIPEATIONOKEHUS 00

nHpopManuy,

KOTOpasl HyXHa JUIs

pemieHust  y4eOHOM

3aa4n.

KoMMyHuKaTUBHBIE -

YMEIOT

OTCTauBaTh

CBOIO TOUKY 3pEHMUs,
apryMEHTHpYs eg,
MIOTBEPKAATH
apryMeHThl akramu.




33 CkanspHoe IIPOU3BEICHUE ITonsTue ckaysipHoro | Beipaxkator ckaisipHoe | PerymsatuBHble - OOBsICHAIOT caMmoMy cebe
BEKTOPOB U €TI0 CBOMCTBA NpOU3BEICHUA HpOU3BEJICHNE BEKTOPOB B | IIOHMMAIOT IIPUYMHEI | CBOM HauboJee 3aMeTHBIE
BCKTOPOB B KOOpAMHATaX, 3HAKT €ro | CBOEro Heycrnexa u JOCTHXKCHUS, MPOSABIISIOT
KOOpPJIUHATAX U €T0 CBOMCTBa, yMEIOT peIlaTh | HAXOISAT MTO3HABATENIbHBIN
CBOICTBa 3a/1auH CIIOCOOBI HHTEPEC K HU3YYEHHIO
BBIXOIA 3 IpeamerTa, JAI0T
o aJIEKBaTHYIO OLEHKY
CHTYaIHH. peByJIijJ.TOB cBOEH
[o3HABATENBHEE - y4eOHOI e TeTbHOCTH
JenaT
npennoyiokeHue 00
nHpOpMaINH,
KOTOpasi HyXHa IJIi
pemieHust  y4eOHOM
3a/1a4u.
KomMmyHuKaTHBHBIE -
YMEIOT KPUTHUYHO
OTHOCHUTBCS K CBOEMY
MHCHHIO.
34 IIpumenenue CKaJIIPHOIO 3anaun Ha 3HaroT omnpenenenue | PerynsatusHele - | ObbsicHstOT cCamomy cebe
IIPOU3BCACHUS BCKTOPOB K IPUMEHEHHE TeOopeM | CKaJsIPHOTO MPOM3BEACHUS | MOHMMAIOT TNPUYHHBI | CBOM HauboJiee 3aMETHBIE

pemeHno 3ama4. OpraHusamys

CHHYCOB u

BEKTOPOB, YCJIOBHUC

CBOCI0 HEyCHexa M

JOCTHUKCHUA

TIPOEKTHOM JEATENEHOCTH. KOCHHYCOB H HNEPICHAUKYIIIPHOCTH HaXOJAT CIIOCOOBI
3aKIIFOYUTENBHBIN dTaIl CKaJIIPHOTO BEKTOPOB, BBIXO/Ia M3 9TOM
HPOU3BENECHHUS BBIPAKAIOT CHUTYAIIUH.
BEKTOPOB CKaJsIpHOE TpousBeeHue B | Ilo3HaBaTenbHEIE -
KOOPJIMHATAX, 3HAIOT €0 JENAIOT
CBOCTBA MPEITIONIOKEHHE 00
uHpOpMaIUH,
KOTOpasi HyXHa JIst
pemieHust  y4eOHOM
3aa4M.
KoMMyHuKaTuBHBIE -
YMEIOT KPUTHYIHO

OTHOCUTHCA K CBOEMY
MHCHHIO.




35 KontponmpHast pabora Ne3 mo Kontpons u omenka | [Ipumenstior mnoxydenHsle | PerymstuBHbie - | O6psacHsIOT camoMy cebe
Teme: «COOTHOLIEHHE MEXIY 3HaHUM U yMeHUH TEOpPETHUECKUE 3HAHUA Ha | paboTaroT 1o cBOM HanbOoJiee 3aMETHBIE
CTOpPOHAMH U yrIaMu IIpaKTUKE COCTaBJICHHOMY | OOCTHIKECHUSA, ITPOSBIIAIOT
TPEYTOIbHUKAY IUIaHy, HCIOIB3YIOT II03HaBaTCJIIbHbIN
OCHOBHBIE u | MHTEpEC K U3YYEHHUIO
JIOTIOJTHUTETIbHbIE TpeaMera, AaroT
cpenctBa momyuenms | AACKBATHYIO [OueHKy
HHbOPMAIHEL pe3yIbTaTOB CBOEH
MHosnapatenpupe - | YICOHOI fesTEIEHOCTH
nepeaoT
coJiepkaHne B
C)KaToOM WIH
pa3BepHYTOM  BHIE.
KomMyHuKaTHBHSBIE -
YMEIOT  OTCTauBaTh
CBOI0O TOUYKY 3pEHHH,
apryMEHTHPYS ee,
MIOATBEPKAATh
apryMeHTHI (pakTamu.
Jdauna 36 [IpaBunbHbIIT Ionsarue 3HalT onpeaencHue PerynstuBHbie -| JaloT  MoNOXKHUTENBHYIO
OKPYKHOCTH U MHOT'OYT'OJIbHHUK. NPaBHIILHOTO IIPaBHIILHOTO paboTarot 1o aJIEKBaTHYIO0 CaMOOLICHKY
II01AAb ITorucKOBOMCCIIE0BATENLCKHI MHOIroyroJibHUKa. MHOTOYTOJIbHUKA COCTaBJICHHOMY Ha OCHOBE 3aJIaHHBIX
kpyra (11 1) JTar IO TIPOCKTY ®opmyna s IIaHy,  UCHOJB3YIOT | kpuTepueB yCIELMIHOCTH
«[eoMeTpUyecKre BBIMHCJICHUA YIIIa OCHOBHBIC 1 y4ueOHOM  JesITeNbHOCTH,
TIapKeTh» NPaBUIIBHOTO n- AOTOTHUTCIIBHBIC TIPOSABIISIOT
YTOJIbHAKA Cpencrea AT | o3HaBaTesbHBINH HHTEpEC
MOJTY4EHUS K TIpeaIMeTy
uHpOpMAITIT
(cripaBouHast
JauTeparypa,
cpeAcTBa HKT).
Ilo3naBarenbHble -

3allMChIBAX0 BHIBOAbI

B BUJIC MIPABHJI «ECITH

e TO S
KoMMyHUKaTHBHEIC -
YMEIOT  OTCTauBaTh
CBOIO TOYKY 3pCHHS,
apryMeHTHPYA ee.




37 OKpYXHOCTb, OMHCAaHHAsT OKOJO Teopemst 00 | 3rator W mpumeHsIOT Ha | PerynsartuBHbIC - | posBasroT
MPaBHJILHOTO MHOTOYTOJIbHUKA OKPYKHOCTH, NpaKkTHKe TeopeMy 00 | COCTaBIISIOT IUIAH | MOJIOKUTEIBHOE
ONMCaHHOMN OKpPY>KHOCTH, ONUCAaHHOM | BBIIOJHCHUA 3afaHui | orHOEHHE K
OKOJIO OKOJIO npasuibHoOro | COBMECTHO ¢ ypoKam
TIPaBUIBHOTO MHOTOYTOIHHHKA. yIHTCICM. MaTeMaTHKH,
MHOTOYTOJIbHHKA [losnasarenbuere - IIUPOKHUIL
u ACIA0T UHTEpPEC K
OKPYXKHOCTH, NPETONOKeHUus 00 crnocobam
BIIMCAHHOI B HETO uHbopMmarH, penieHus HOBBIX
KOTOpas HYXKHA I | yyeGupix 3anau,
pemICHHA TIOHUMAIOT
npeMEeTHON yueOHoU NPUUHHBL yeriexa
3ajaqu. B cBociH yueOHOI
KommyHuKaTHBHBIC - | jegremprocTn
HOHUMAIOT TOYKY
3peHus APYyTroro.

38 OKpy>XHOCTb,  BIIUCAaHHas B TeopeMbl 00 | 3HatoT W mpumeHsTOT Ha | PerynstuBHBIC - | IIposiBASIIOT yCTOMYUBBIIA

IPaBUIBHBIA MHOTOYTOJIBHHUK. OKPY>KHOCTH, IpaKTUKe TeopeMy 00 | COCTaBILAIOT IJIaH | U UIMPOKMH HHTEPEC K
OMUCAHHOI OKDYXHOCTH, BITHCAHHON B | BBIIOJIHEHNS 3a/1aHuil | criocobam pemeHus
OKONO IpaBUIIBHbIH COBMECTHO c | mo3HaBaTeNnbHBIX  3ajad,
MPABUIBHOTO MHOTOYTOJBHHK yUuTeNneM. AJIeKBATHO  OLCHUBAIOT
MHOTOYTOJIbHUKA ITo3HaBarenbHbIE pe3yJIbTaThl CBOCH
" - nepenaror | Y4COHOIl  IesitesbHOCTH,
OKPYKHOCTH, z;)K):;eT[())chIaHI/Ie B ggziii}:;yg ;‘gj‘f:HMamT
BIIMCAHHOW B HETO ’
BBIOOPOYHOM unp | YicHHKa
pa3BEepHYTOM  BHJIE.
KomMyHunkaTuBHBIE -
YMEIOT  OTCTauBaTh
CBOIO TOYKY 3peHHS,
apryMeHTHpysl  ee,
TIOJTBEPKAAThH
apryMeHTHl (paKkTamu.

39 OKpYy>KHOCTB, OIIMCaHHAsI OKOJIO Teopemsl 00 | 3nator u mpumeHstoT Ha | PerynarusHble -| ObmBsicHstOT camoMy cebe
NPaBUIILHOTO MHOTOYTOJIbHHUKA OKPYKHOCTH, NPaKTHKE TEOpeMbl 00 | OIpenendIoT Helb cBoHU OT/ENbHBIE
1 BIOMCAHHAS B HEroO OIMCAHHOM’ OKDPY)KHOCTH, BIIMCAHHOU B | Y4eOHOM OIvoKalIIIe TIeH

OKOJIO HpaBI/IHLHLIﬁ JEeSTEIbHOCTH, caMoOpa3BUTUs,
MPaBHILHOTO MHOIOYTr'OJIbHUK; 0(“3 OCYILECTBIIAIOT MIPOSIBIIAIOT
MHOTOYTOJBHHKA OKPY)KHOCTH, ~ONHMCaHHOHM | momck cpencts ee HOJOKUTEIBHOES

u OKOJIO ITPaBHUJIBHOT'O OOCTHUKEHUS. OTHOILICHUE K
OKPYKHOCTH, ypoKam

BITMCAHHOM B HETO




MHOT'OYT'OJIbHUKA

[To3naBaTenbHBIE -
3aIUCHIBAIOT BBHIBOIBI
TIPaBHII "ecnd. ...,
TO...".
KoMMyHUKaTHBHEIC -
OpPTaHHU30BBIBAIOT
ydeOHOe

B3auMojeiicTBUe B
TpymIIe.

MaTeMaTHKH, Jal0T
CaMOOLICHKY Pe3YJIbTaTOB
cBoel yueOHOU
JeATEeIbHOCTH

40

Dopmybl IUIS. BBIYUCIICHUS
MHOTOYTOJIbHUKA, PaBUILHOIO
U paauyca BITMCAHHOM
OKPYXKHOCTH

DopMyiIbl,
CBSI3BIBAIOIIINE
JIouaab U CTOPOE
MIPaBUJILHOTO
MHOTOYTr'OJIbHHKA
panunycamu
BIIMCAHHOM
OIMCaHHOM
OKpYKHOCTEH

n

3HaroT  GopMyaBl Ui
BBIYHCIICHHS yria,
IO ¥ CTOPOHBI
[PaBUILHOTO
MHOTOYTOJIbHHKA u

paanyca BIMCAaHHON B HETO
OKPYXHOCTH, BBIBOIST HX
u IPUMEHSIOT npu
pelleHnH 3a1a4

PerynsatusHbie
paboTaroT 1o
COCTaBJICHHOMY
IUIaHy, HCIIOJB3YIOT
OCHOBHBIE u
JIOTIOTHUTEbHBIC
cpeacTBa JUISL
MOJTy4CHHS
nHdopmanum.
ITo3HaBarensHbIE

- mepesatoT
coJiepkaHne B
CKaToM,
BBIOOPOYHOM u
pasBEepHYTOM  BHJIE.
KoMmMyHUKaTHBHBIE -
YMEIOT  OTCTauBaTh

CBOIO TOYKY 3pEHHA,
apryMeHTHpYys ee,
MTOJITBEPIK ISt
¢axTamu.

OOBACHSIOT camoMy cebe
CBOHM HanOoJiee 3aMCTHEIC
JOCTHUKCHUS, HpOHBHﬂIOT

N03HaBaTEJILHBIN

HHTEpEC K H3YYEHHUIO
nnpeamera, AT
aJICKBaTHYIO OLICHKY

pe3yJbTaToOB CBOEH
y4eOHOM JesITeNbHOCTH




41 ITocTpoenue IIPaBWIBHBIX 3anmaun Ha | BeBogar u mnpumenstor | PerynstuBHeie - B [IposiBrsitoT

MHOTOYTOJIbHUKOB MIOCTPOCHUE mpu  pEIICHUM 3334 | Quajiore ¢ yuuTeleM | MOo3HABATEIbHBIN HHTEPEC
NPaBUIIBHBIX (Gopmybl miomanu. | COBEPUICHCTBYIOT K U3y4YCHHUIO MAaTEMaTHKHU,
MHOTOYTOJIbHUKOB CTposiT IpaBHIIbHbIC KPUTEPHH OLICHKHU H crocobam pemeHns

MHOTOYTOJIbHUKH MOJIB3YIOTCSA UMHU B y9eOHBIX 3aJa4, JaioT
XO[€ OLEHKU U MO3UTUBHYIO OLEHKY U
CaMOOILICHKH. CaMOOIICHKY yqe6H0ﬁ
[To3HaBaTeapHBIC ACATCIBbHOCTH, AACKBATHO
- IIepearoT BOCHPUHHUMAIOT  OLIEHKY
conepKanne p | YUIUTENA W CBEPCTHHKOB,
CKATOM, AHATU3UPYIOT
COOTBETCTBHE
BBIOOPOYHOM Wi
pe3yIbTaToOB
pa3BEpHYTOM  BHUJE. .
TpeOoBaHUSAM  y4eOHOI
KomMMmyHUKaTUBHEIE -
3a7auu
YMEIOT KPUTHUYHO
OTHOCUTBCS K CBOEMY
MHEHHIO.

42 Jnna - Dopmyiia 3naroT opmynsl MHBL | PerynstuBHbIE IIposBrsitoT
OKPY>KHOCTH. ram 110 JJITUHBI OKPYKHOCTH u ayTH pa60Ta}0T 1o TIOJIOKUTECIIBHOC
TpaHcassuMOHHO OKPY>KHOCTH. OKPY>KHOCTH, NpHUMeHstoT | COCTaBICHHOMY OTHOLICHHE K ypOKaM
o(opMUTENBCKHIA TIPOE Dopmyaa AYTH | MX P peLIeHUH 3a/1a4 IUIaHY, HCHOJB3YIOT | MAaTeMaTUKH,  IIMPOKUH
«TeoMeTpHUecKHe nap OKPYKHOCTH Hapsily C OCHOBHBIMU | MHTEpeC K  HOBOMY

W JIOTIONIHUTENbHBIE | ydeOHOMY  MaTepuaiy,
CpecTBa. criocobam peeHus
Ilo3naBarensHble - | HOBBIX Y4eOHBIX
COITOCTaBJISIFOT u 3aﬂa‘{.ﬂ06p0)KCHaTeHbHOG
0TOHMpaioT OTHOIICHHE K
I/IH(i)OpMaHI/I}O, CBEPCTHUKaM, aJACKBATHO
MOy 4eHHYIO u3 | BOCIPHHHUMAIOT — OLEHKY
pa3sHBIX HMCTOYHHKOB. | YIUTEI, HOHNMAIOT
KommyHuKaTuBHbIe - | MPHIHHBLyCIICXa B
YMEIOT  BBITIOJHSAT Y4eOHOI NesITeIbHOCTH
pa3nu4HbIE pONTH B

Tpy1me,

COTpYIHUYATD B

COBMECTHOM

penieHnn  y4eOHOH

3aJa4m.
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ITmomane kpyra Ilnomane
KpPYroBOTO CEKTOpa

®opMyJbl  IIOLWIAAN
Kpyra H KpYyroBOTO
ceKkTopa

3Ha10T (popMyITBEI TUTOIIAAN
Kpyra ¥ KpPYroBOTO
CEeKTOpa, IPUMEHSIOT HX
IPH PELICHUH 3a1a4

Perynsatusubie -
MTOHUMAIOT MPUYNHBI
CBOETO Heycrexa U
HaXOIsT

CIIOCOOBI
BBIXOZa u3

3TOU
CHUTYaIHH.
Ilo3HaBarenbHBIE -
JenaoT
HpearnojokeHne 00
nHpOpMAaINH,
KOTOpasi HyXHa JUIs
pemieHust  yueOHOM
3aJa4H.
KomMmyHuKaTHBHBIE -
YMEIOT KPUTUYHO
OTHOCHTBCSI K CBOEMY
MHEHHUIO.

OOBsACHIIOT caMoMy cebe
CBOM HanboJIee 3aMETHBIE
JOCTHKEHUSI, TPOSIBISIOT

[103HABATENbHbIN

UHTEpEC K U3YUYEHUIO
npeaMera, aroT
aIeKBATHYIO OIICHKY

pe3yibTaToB CBOCH
y4e0HOI1 NesITeTbHOCTH
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Pemenne 3a7a4 «JlnuHa

okpyxHocTH. [1nomanp kpyra»

3agaun Ha
npuMeHeHne Gopmy
JUTMHBL  OKPY>KHOCTH
Y JUTUHBI JyTH
OKPY>KHOCTH

[TpumentosT (bopmyJbt
IUTMHBl ~ OKPYXXHOCTH |
IOyTH  OKPYXXHOCTH  H
(GhopMyJIBI TUIOIIAAN KpyTa
U KPYroBOTO CEKTOpa HpH
peLIeHny 3a1a4

PerynsatuBHble -
MOHUMAIOT HPUYUHBI
CBOEr0 Heycrmexa u
HaXOJAT CII0COOBI
BBIXOJAa M3  OTOH
CUTYallUH.

OOBSICHIIOT caMoMy cebe
CBOM HauboJiee 3aMeTHbIC
JOCTHKEHHUSI

Ilo3naBarenbHblE -
JENaoT
MIPEAToIoKEeHne 00
nHpopManuy,
KOTOpasi HyXXHa s
pemeHns  ydeOHOU
3aJa4uu.
KoMMyHuKaTuBHBIE -
YMEIOT KPUTHYHO

OTHOCUTLCS K CBOEMY
MHCHHIO.
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Pemenne 3amau. Oprasmzanus
MPOCKTHOM NIEATCILHOCTH.
3aKJIFOYNATENBHBIN dTall

JnuHa OKpYXHOCTH.
[Inowmwazns kpyra

[TpumenrosT hopMyBI
JUTHHBI OKPY>KHOCTH M yTH
OKPYXHOCTH ¥ (OPMYJIBI
TUTOLIA T Kpyra u
KPYTrOBOTO CEKTOpa HpH
peLIeHun 3a1a4

PerynsatuBHbie -
COCTaBJIAIOT TUIaH
BBINIOJIHEHHST ~ 3aj1ad,
pemapT  IpobIEeMBbI
TBOPYECKOTO U
TIOUCKOBOTO
Xapakrepa.

Ilo3HaBaTenbHBIE

CaMOCTOSTEIBHO
MPEeII0JIararoT, KaKas
uHdopmanus HyxKHa

[IposiBNIsAIOT yCTOWYMBBIN
U IIUPOKUHA MHTEpeC K

crocodam peueHus
MO3HABATENBHBIX 33734,
HOJIOXKHUTEIEHOS

OTHOLICHHE K ypoKam
MaTeMaTHKH, JAal0T
a/ICKBaTHYIO OLICHKY

pe3yNbTaToOB CBOEH
y4eOHOI IeATeTFHOCTH

Ui pereHus
yaeOHoI 3a1a4m.

KommyHuKaTHBHEIE -

YMEIOT B3TJISIHYTh Ha

CUTYyallll0 C HHOH

MO3ULIUN u

JIOTOBOPUTHCS c

JIFOABMU WHBIX

THO3ULUH.

46 KontponmpHast pabota Ned4 o KouTtpons u ouenka| [Ipumenstor nonydeHHsle | PerynsiTuBHble -| O6BscHsOT OTHHUMA B
TeMe: «/lnMHa OKpYXHOCTH U 3HAHUW U yMEHUU TEOPETUYECKUE 3HAHUA Ha | ONPENENAIOT LEb OLICHKaX OJIHOH U TOH xe
IJIOIIAJb KPyra NPaKTHKE y4eOHoi CUTyaIuu pa3HBIMU

ACATETLHOCTH, JIFOJIBMH, MPOSIBIISIFOT
OCYUICCTBIIIOT TOJIOKHUTENLHOE
TOHCK  CPEACTBa  €C | Grhomenne Kk ypokam
AOCTHIKCHHL. MaTeMaTHKH, JIal0T
Ilo3naB