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I. INTAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«MATEMATHUKA»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSI

OcBoenne yueOHOTrO npeamera «MaTeMaTuka» JODKHO 00ecleurnBaTh JOCTHKEHHE HA YPOBHE
OCHOBHOTO 00ImIero o00pa3oBaHUs CIEAYIONIMX JHYHOCTHBIX, METANpeIMETHBIX M TPEIMETHBIX

00pa3oBaTeNbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE pe3yNbTaThl OCBOSHUS MPOTpaMMBl y4eOHOro mpenMera «Maremarukay
XapaKTEePU3YIOTCS:

I[MaTpuoTHyeckoe BoCIUTAHUE:

MPOSIBIICHUEM HHTEpeca K MPOLUIOMY M HACTOAILIEMY POCCUWCKOW MaTEeMAaTHKH, IIEHHOCTHBIM
OTHOIIIEHUEM K JTOCTHKEHHSIM POCCUUCKHUX MATEMATUKOB U POCCHMCKOW MATEMAaTHYECKOM IIKOJIBI, K
WCIIOJIB30BAHUIO 3TUX JOCTHXKEHUM B IPYTrUX HayKaxX U MPUKIATHBIX chepax.

I'paxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO OO0S3aHHOCTEW TpaKIaHWHA U peaju3aldud €ero Mpas,
MPEACTABICHHEM O MAaTeMAaTHYECKHMX OCHOBaxX (YHKIMOHWPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHH,
MPOIIeAYp TPAXKIAHCKOTO O0IIeCTBa (BEIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K OOCYXIECHUIO dTHUYECKUX
mpo0yieM, CBSI3aHHBIX C MPAKTUYECKHUM MPUMEHEHHWEM IOCTHKEHHH HayKH, OCO3HAaHHEM Ba)KHOCTHU
MOPAJIbHO-ITUYECKUX MPUHIIMIIOB B AESITEIIBHOCTU YUEHOTO.

TpyaoBoe BocnuTaHue:

YCTAaHOBKOM Ha aKTHUBHOE YYacTHE€ B PEIICHUH TMPAKTUYECKUX 3a7a4 MaTeMaTU4YeCKOn
HAIMPaBIEHHOCTH, OCO3HAHHEM Ba)XHOCTH MAaTeMaTHYecKOoro oOpa3oBaHUs Ha MPOTSHKEHUU BCEH KU3HU
JUIS YCHEIIHON MpodeccroHANbHOMN AesITeNbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH; OCO3HAHHBIM
BBIOOPOM M TTOCTPOEHUEM MHANBUIYATbHON TPAGKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C YYETOM
JIMYHBIX UHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEMH.

JcTeTH4ecKoe BOCIIUTAHME:

CIIOCOOHOCTBIO K IMOIMOHATILHOMY U 3CTETUYECKOMY BOCIIPUSATUIO MAaTEeMaTUYECKUX OOBEKTOB,
3a/1a4, peleHu, pacCyKIeHNI; YMEHUIO BUIETh MATEMAaTHUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOTO0 MO3HAHUA:

OpUEHTaIlel B MAESITeTbHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX NPEJICTaBICHUNH 00
OCHOBHBIX  3aKOHOMEPHOCTSIX ~ Pa3BUTUs  4YENOBEKa, TNPUPOJILI H  OOIIECTBA, IMMOHUMAHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl 4eTOBEUECKON IesTeIbHOCTH, 3TAaNoB €€ pa3BUTHUS M 3HAYMMOCTH
JUIS Pa3BUTHS LMBUIM3AIUMU; OBJAJCHUEM SI3bIKOM MaTeMaTHKH W MaTeMaTH4eCKOW KyIbTypoil Kak
CPEIICTBOM IMO3HAHUS MUPA; OBJIAJICHUEM MTPOCTEUIIMMH HABBIKAMU UCCIEI0BATENbCKON IEATEIbHOCTH.

dusnveckoe BocnUTAHUE, (opMHpPOBaHHMEe KYJbTYPbl 310POBbSi M JMOLMOHAJIBHOIO
0J1aronoJIyyus:

TOTOBHOCTBIO MNPHUMCHATh MATCMATUYCCKHEC 3HAHHMA B HHTEPCCAX CBOCTO 3O0POBbs, BCACHUIA



310poBOro oOpa3a XU3HM (3I0pOBOE MHUTAaHHUE, COATAHCHUPOBAHHBIA PEKUM 3aHATHA W OTHAbBIXA,
perynspHasi pu3HUecKas akKTUBHOCTH); c(hOPMHPOBAHHOCTHIO HaBbIKa pediekcuu, TPU3HAHHEM CBOETO
IpaBa Ha OIMMOKY U TAKOTO K€ MpaBa JAPYroro 4yeioBeKa.

JK0JIOTHYECKOE BOCIIUTAHUE:

OpUEHTallell Ha NpPUMEHEHHWE MaTeMaTHYeCKHX 3HAaHUW [ peleHus 3aaad B 00JacTu
COXPAHHOCTH OKPYXKAIOIICH CPe/Ibl, TUIAHUPOBAHUS MTOCTYIIKOB M OIICHKH WX BO3MOXHBIX MOCIIEICTBHIMA
JUTSL OKPYIKAIOIIEH Cpelbl; 0CO3HAHUEM TJI00aThHOTO XapakTepa SKOJIOTHYECKUX MPOOJIeM M MyTeH HX
pEIICHUS.

JIMYHOCTHBIE  pe3yJbTaTbl, oO0eclneYyHBAKOIIHEe  AJANTANMI0  00y4aKwIerocss K
U3MEHAIIIMMCS YCJI0BUSAM COIMAJIBHOM ¥ NPUPOAHOI cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSX HEONPEACIEHHOCTH, IOBBIIICHUIO YPOBHS CBOCH
KOMITETEHTHOCTH 4epe3 MPAKTUICCKYIO JCSITeILHOCTh, B TOM YUCIIC YMEHUE YUUTHCS Y IPYTHX JIIOJICH,
pu- 0OpeTaTh B COBMECTHOMU JESTEIbHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIH U3 OMBITA JPYTUX;

HEOOXOIUMOCThI0O B (OPMUPOBAHWM HOBBIX 3HAHUH, B TOM 4YHucie (HOPMYIHPOBATH HJIEH,
TIOHSTHSI, TUTIOTE3bI 00 00BEKTaX U SBICHUSIX, B TOM YHCIIC PAaHEE HE M3BECTHBIX, OCO3HABATH AC(PUIIUTHI
COOCTBEHHBIX 3HAHUI M KOMITIETEHTHOCTEH, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBHIO OCO3HABATh CTPECCOBYIO CHTYAIUIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIMIO KaK
BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIIeHUs U AeHCTBUS, POPMYITUPOBATH
1 OIICHWBATh PUCKH W MOCIEACTBUS, (OPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3ynbTaThl OCBOCHUS MpOrpaMMbl yuyeOHOro mpeamera «Maremarukay
XapaKTepU3YIOTCSl OBJIAJIEHUEM YHUBEPCATbHBIMH TMO3HABATENLHBIMHU JEHCTBUSIMH, YHHUBEPCAIbHBIMU
KOMMYHHKATHBHBIMH JICHCTBUSIMA M YHHBEPCATHHBIMU PETYISATUBHBIMH JICHCTBUSMHU.

YHuBepcaibHble TMNO3HABATEbHbIE JeiicTBUA oOecreunBaloT (GopMmupoBaHue 0a30BBIX
KOTHUTHUBHBIX MPOILECCOB 0OydYarmuxcss (OCBOGHHE METOAOB TO3HAHHUS OKPYKAIOIIETO MHPA;
MPUMEHEHHE JTOTHYECKHX, HCCIIEI0BATENbCKUX OMepaluii, yMeHuil pabotaTts ¢ nHpopmanuei).

ba3oBble Jiornueckme A1eCTBUA:

BBISBJISITH M XapaKTEPH30BaTh CYIICCTBCHHBIC TPU3HAKU MAaTEMAaTHUECKUX OOBEKTOB, TIOHSATHH,
OTHONIICHUH MEXAYy TOHATUAMHU; (OopMynHpoBaTh OMpeneNeHUs TOHATHH;  yCTaHABIUBATh
CYUIECTBEHHBIH TpPHU3HAK KIACCH(PHUKAIMU, OCHOBaHHS s OOOOIIEHUS ¥ CpaBHEHUS, KPUTEPUHU
MMPOBOIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBATH W TPEOOPa3OBBIBATH CYXJICHHUS: YTBEPIWUTEIbHBIE U
OTpUIaTeNbHbIC, EAMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

BBISBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTUBOpEUHsl B (haKTax, NaHHBIX,
HAONIONIEHUSAX W YTBEPXKICHUSX; IMpeliaraTb KPUTEPUH JUIS BBISBICHHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIL;

JIeNaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JCAyKTHBHBIX M HHIYKTHBHBIX

YMO3aKIIOUEHU M, YMO3AKIIOUEHUH IO aHAJIOTHH;



pa3duparh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUH (IpsAMble M OT MPOTHBHOIO),
MPOBOJIUTH CaMOCTOSITENIbHO HECTIOXKHBIE [OKa3aTelIbCTBA MAaTEMaTH4YeCKHX (aKTOB, BBICTpAHBATh
apryMEHTAaIUIO0, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYKACHHUS;

BbIOMpATh CNOCOO pelieHus y4eOHOM 3anaud (CpaBHUBATh HECKOJIBKO BapUAaHTOB DPELICHHUS,
BbIOMpPaTh HauboJee MOIXOASIIMMN ¢ Y4ETOM CaMOCTOSTENbHO BBIIACICHHBIX KPUTEPUEB).

Ba3oBble ncciegoBaTe/bcKue AeiicTBUS:

UCTIOJIb30BaTh BOIPOCHI KaK HCCIEIOBATEIbCKUNA WHCTPYMEHT IMO3HAaHUSA; (HOPMYIHPOBATH
BOMPOCHI, (DPUKCHUPYIOIIME MPOTHBOPEUYUE, MPOOJIEMY, CAMOCTOSTENPHO YCTAHABIMBATH HCKOMOE H
IaHHOE, (OPMHUPOBATH THIIOTE3Y, APT'YMEHTUPOBATh CBOO MO3ULIMI0, MHECHUE;

IPOBOJUTH 10 CaMOCTOSITEJILHO COCTABJICHHOMY IIaHY HECJIOKHBIA KCIIEPUMEHT, HEOOIbILOE
WCCIICIOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBEKTa, 3aBUCHMOCTEH O0BEKTOB
MEXTy COOOM;

CaMOCTOSTENIbHO (OpMYyIUpOBaTh OOOOIIEHUS M BBIBOABI 110 pe3yJbTaTaM IMPOBEAEHHOIO
HaOIIOACHUs, MCCIIEeIOBaHUs, OLIEHUBATh JIOCTOBEPHOCTh IIOJYUYEHHBIX pPE3yJibTaTOB, BHIBOJIOB H
00001IeHMIT;

IPOTHO3UPOBATH BO3MOXHOE pa3BUTHE IMPOIECcCa, a TaKKE BBIIBUTATH NPEAIOJIOKEHHS O €ro
Pa3BUTHU B HOBBIX YCJIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIISITh  HEJIOCTATOYHOCTh M HW30BITOYHOCTH HMH(OpMAIMK, ITaHHBIX, HEOOXOIUMBIX IS
peIeHHs 3a/1a4H;

BBIOMPATh, aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh MH(POPMAIIUIO PA3INYHBIX
BUJIOB U (POPM IIPECTABICHHUS;

BbIOMpaTh (OpMy TpEICTaBICHHUS HHPOPMAMM M WUIIOCTPUPOBATh pELIAaeMble 3aJayu
CXeMaMH, AuarpaMMaMHi, HHOH rpadu- Kol ¥ X KOMOMHAIUSIMH,

OLIEHUBATh HAAEKHOCTh HMHMOPMALMU 10 KPUTEPUSAM, HPEAJIOKEHHBIM YUUTENIEeM WU
c(OpMYJIHPOBAHHBIM CAMOCTOSITEIHHO.

YHuBepcajibHble KOMMYHHKATHBHBbIE [elWcTBHS  o0ecreunBaioT  Cc(HOpPMUPOBAHHOCTD
COITMAITEHBIX HABBIKOB 00YUYAIOIIAXCS.

O0menue:

BOCIIPUHUMATh U (POPMYIIMPOBATEH CYXIECHUS B COOTBETCTBHU C YCIOBHSIMU U LIEISIMUA OOLICHHUS;
SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHS B YCTHBIX W NHCHMEHHBIX TEKCTaX, IaBaTh
MOSICHEHUSI 110 XO/Ty PEIICHHUS 3a7]a9i, KOMMEHTHPOBATH ITOJIYYEeHHBIH pe3yIbTar;

B Xoie OOCYXJEHHUs 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl, HpOOIEeMBbI,
pelaemMoi 3a1a4n, BHICKa3bIBaTh UIEH, HAllEJICHHBIC HA TIOMCK PELICHHUS; COTTOCTABIIATh CBOM CY)KICHHS
C CYXICHMSIMU JIpPYrMX Y4YaCTHUKOB AManora, oOHapyKUBaTh pa3IMylMe€ U CXOJACTBO IO3ULUN; B
KOPpEKTHOH Gopme HopMyIMpOBATE Pa3HOTIACHS, CBOU BO3PAXKEHUS;

OpPEACTaBIATh Pe3yJabTaThl pEIICHUs 3aJadyd, OHKCIEPUMEHTa, MCCICIOBAHUs, TPOCKTa;

CaMOCTOSITENILHO BBIOMpaTh (POpMaT BBHICTYIJICHHS C Y4ETOM 3aJad IMPEe3CHTAUUHd U OCOOEHHOCTEH



ayJUTOPHUH.

CoTpyannuecTBo:

NOHMMAaTh W HCIIONb30BaTh NPEUMYIIECTBA KOMAHAHOH W HMHIUBUAYaTbHOH pabOTHl NpHU
pelIeHIH YIeOHBIX MaTEMAaTUYECKHUX 3aJay; IPUHUMATH 11€JIb COBMECTHOM JIEATEILHOCTH, IIJIAHUPOBATh
OpTaHU3aIMI0 COBMECTHOM PabOThI, paclpeesiATh BUABI pa0dOT, TOTOBAPUBATHCS, 00CYKIATh MPOLIECC U
pe3ynbTat paboThl; 0000IaTh MHEHUS HECKOJIBKHUX JTFOCH;

y4acTBOBaTh B TIPYyMIOBBIX (opmax paboTbl (00CyXIeHHs, OOMEH MHEHHSIMH, MO3TOBBIC
IITYPMBl U Jp.); BBIIOJIHATH CBOIO YacTh PaOOThl MU KOOPAMHUPOBATH CBOM JACUCTBHUS C JIPYTHMHU
YJieHAaMH KOMAaH[Ibl; OIICHWBaTh Ka4yeCTBO CBOETO BKJIAJa B OOMIMI TPOAYKT IO KPUTEPHUSIM,
cOpMyYITUPOBaHHBIM YYaCTHUKAMH B3aUMOCHCTBUSI.

YHuBepcaibHble peryJsiTUBHbIE JedcTBHSL 00ecneunBaloT (OPMHUPOBAHHUE CMBICIOBBIX
YCTaHOBOK U JKU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranmu3anus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, aJTOPUTM pEIIeHHs 3amavyd (I ero 4acTh), BhIOUpPATh
CTOCO0 PEHICHUs ¢ YUETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIBb:

BJIAJIETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJS TMpolecca M pe3yibTara peHIeHus
MaTeMaTHUYeCKOH 3a1a4mu;

NpPEIBUIETh TPYIHOCTH, KOTOpbIe MOTYT BO3HHUKHYTH TIPH pEHICHWW 3a]ladyd, BHOCHUTH
KOPPEKTHBBI B JEATENIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, HallIEHHBIX OLIMOOK, BBISBICHHBIX
TPYAHOCTEN;

OLICHUBATh COOTBETCTBHE pE3yJIbTaTa [ESITEeIbHOCTH IIOCTABJICH- HOW e M YCIIOBHSIM,
OOBSICHATh TPUYHMHBI JOCTMIKEHUS WM HEAOCTIDKEHHUS IEIH, HAXOIUTh OIMOKY, /JaBaTh OIEHKY

PUOOPETEHHOMY OTBITY.

MHNPEAMETHBIE PE3YJIbTATHI
OcBoenne ydeOHOro kypca «Il'eomerpusi» Ha ypoOBHe OCHOBHOIO 001Iero odpa3oBaHus

HOJI>KHO o0ecnmeyuBaTh JOCTHIKCHUE CJICAYIOIHUX IPEAMETHBIX 06p330BaTeHBH]>IX pe3yabTaToB:

7 kaacc

Pacno3naBaTh U3yueHHbIe TeoMeTpuyecKkue GUrypsl, OnpenesTh UX B3aUMHOE pacIojioKeHue,
n300pakaTh TeOMETpUYECKHE (PUTYPBI; BBIMOIHATE YEPTEKH IO YCIOBHIO 331a4u. VI3MepsTh TUHEHHbIE
nu yFJIOBI:Ie BCIIMYUHEL. PCH_IaTB 3a4a4YU1 Ha BBIYHUCIICHUC OJINH 0Tp€3KOB 1 BCIIMUYUH yTJIOB.

Henatp TpyOyr0 OILIEHKY JHWHEWHBIX M YIJIOBBIX BEIWYMH NPEIMETOB B PEATbHON KU3HH,
pa3MepoB MPUPOTHBIX 00BEKTOB. PazmuyaTh pa3mMepsl ’TUX 0OBEKTOB IO MOPSIAKY BETHUYUHBI.

CTpouTh 4epTexu K FTEOMETPUUECKUM 3a7a4aM.

ITonb30BaTbcs NMPU3HAKAMU PABEHCTBA TPEYrOJBHUKOB, MCIIOJIb30BaThb IPU3HAKUM U CBOMCTBA



PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3a7ay.

IIpoBOIUTE JIOTHUECKUE PACCYKICHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

ITonb30BaTbCs MPU3HAKAMHU PAaBEHCTBA IPSIMOYIOJIBHBIX TPEYIOJbHHUKOB, CBOMCTBOM MEIHMAHBI,
IIPOBEJEHHON K THIIOTEHY3€ NPSMOYTOJBHOIO TPEYrOJbHUKA, B PEIIEHUU N'€OMETPUUECKHX 3a- Jad.

OnpenensaTs NapajIeabHOCTh IPSIMBIX C IIOMOIIBIO YITIOB, KOTOPbIE 00pa3yeT ¢ HUMHU CeKyILasi.
Onpenensars napaieNbHOCTh NPSAMBIX C IOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM Mps- MO
110 TOYEK APYrOH MPSMOM.

Pemate 3amaun Ha KiIeT4aToit Oymare.

[IpoBOAUTH BBIYMCIEHUS M HAXOAWTh YHCIOBblE M OyKBEHHblE 3HAYCHMs YIJIOB B
TFEOMETPUUYECKUX 3a/lladaX C HCIOJIB30BAHMEM CYMMBI YIJIOB TPEYIOJIbHUKOB M MHOIOYI'OJIbHHUKOB,
CBOMCTB YIJIOB, OOpa30BaHHBIX IPH IMEPECEUECHUHU ABYX MapalieNbHBIX NPSAMBIX cekyuieil. Pemath
IIPAaKTUYECKUE 3a]a4H HA HAXO0KJICHHUE YIJIOB.

Brnaners moHATHEM IeOMETPHUYECKOrO0 MECTa TOYEK. YMEThb ONpeAessaTh OUCCEKTpHUCY yria u
CEpEAVHHBIN NEPIICHIUKYJIISAP K OTPE3KY KaK FTEOMETPUUECKHE MECTa TOYEK.

DopMynMpOBaTh ONPEIEICHUS OKPYKHOCTM M Kpyra, XOpAbl M JHaMeTpa OKPYKHOCTH,
II0JI30BaThCA UX CBOMCTBAMHU. Y METh IIPUMEHATH 3TU CBOMCTBA IIPU PEIICHUH 3a4a4.

Brnaners NoHATHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAXOIUThH €€ LIEHTP.
[Tonp30BaTbes (hakTaMH O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYToJbHUKA MEPECEKal0TCs B OAHOM TOUKe, U
0 TOM, 4TO CEPEIUHHBIC IEPIEHAUKYIISPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE.

Brmamere  noHsATMEM — KacaTeapHOM K OKPYXKHOCTH,  IIOJIB30BaTbCA  TEOPEMOM O
NEPIEHIUKYISIPHOCTH KacaTeIbHON U paJnyca, IPOBEAEHHOIO K TOYKE KaCAHMUS.

ITonb30BaTbCs MPOCTEUIIUMU I€OMETPUUYECKUMU HEPABEHCTBAMU, ITIOHUMATh UX MPAKTUYECKUN
CMBICIL.

HpOBOI[I/ITI) OCHOBHBIC TCOMCTPHUYCCKHUEC ITOCTPOCHUSA C TIOMOIIBIO HUPKYJIA U JIMHEHKH.

8 ki1ace

Pacno3HaBaTh OCHOBHBIE BHJBl YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI, I0JIb30BAThCS HX
CBOMCTBaMH IMPH PEIICHUH F€OMETPUUECKUX 3a/1au.

[TpuMeHATH CBOMCTBAa TOUKM IEpEeceUeHHUs] MeIuaH TPEYrolbHHUKa (LIEHTpa Macc) B peIIeHUH
3az1ad.

Bnanery noHaTHeM cpefHel JIMHUM TPEyrojibHWKa W TpamneluH, IPUMEHSATh UX CBOWCTBA NpPHU
penieHny reomeTpuueckux 3anad. Ilonp3zoBarecs Teopemont Paneca 1 TEOpeMOM O MPONOPLIHOHATBHBIX
OTpe3Kax, MPUMEHSATh UX I PEIICHUS IPAKTUUECKUX 3aad.

[TpuMeHATH PU3HAKK MTOJO0US TPEYTOJIbHUKOB B PEIIEHUH TEOMETPUUECKUX 3a/1aU.

[Tonp3oBatbes Teopemoit [ludaropa nis pemieHUs TE€OMETPUYECKUX M MPAKTHYCCKUX 3ajad.
CtpouTh MaTEeMaTHYECKYI0 MOJENb B IPAKTHYECKUX 3a7a4ax, CAMOCTOSATEIbHO J€JaTh YEpPTEX H
HaXOJUTh COOTBETCTBYIOLINE JIMHBI.

BJ'IaI[eTB MNOHATUAMU CHHYCA, KOCHMHYCAa M TaHICHCA OCTpOTro Yyrjia MIpAMOYTOJbHOI'O



TpeyroibHUKa. [101630BaThCA STUMHU MOHATUAMH ISl PEILICHNS IPAKTUYECKUX 3a4a4.

Boeruncnsate (pa3iudHbIME CIIOCOOAMHM) TUIOIIAAL TPEYTONbHUKA M TUIOMIATM MHOTOYTOJBHBIX
¢buryp (momp3ysch, TA€ HEOOXOAMMO, KAIbKyIATOpOM). [IpUMEHSTh TOJNIyYEHHBIE YMEHUS B
MPaKTUYECKUX 3a/1adax.

BianeTe NOHATUSMH BOMCAHHOTO M LIEHTPAJIBHOIO yIja, UCHOJIb30BaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax MEXIy XOopAaMH (CEeKYIIMMH) U yIie MEeXAy KacaTeJbHOM M XOpJOH MpHU perieHUuU
reOMETPUYECKUX 3a]1ay.

Bnagetp mNOHATHEM ONMCAHHOTO YETHIPEXYTIOJIbHUKA, NPUMEHATh CBOMCTBA OMMCAHHOTO
YEeTHIPEXYTOJIbHUKA ITPU PELICHUU 33]1a4.

[IpuMeHATh MOMy4YEHHBIE 3HAHUSI HA IPAKTUKE — CTPOUTh MAaTEMaTUYECKUE MOJENIN I 3a4a4
peabHOM KU3HU M TPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHUS C NPUMEHEHUEM MOa00us u

TPUTOHOMETPHH (I10JIb3YSACH, TJ1€ HEOOXOAUMO, KAIBKYISITOPOM).

9 kJaacce

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTh C MX IOMOINBIO Pa3IUYHbIC
AJIEMEHTHI MPSMOYTOJIBHOIO TPEYTOJIbHUKA («pPELIEHHE MPSIMOYTOJIbHBIX TPEYroJbHUKOBY). Haxonuth
(c MOMOIIBIO KANBKYIATOPA) AJIMHBI U YIJIBI 17151 HETaOJMYHBIX 3HAYCHUIA.

[Tonb30BaTbes (opMyliaMu TPHUBENEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKAECTBOM IS
HaXO0XEHHUS COOTHOILIEHUH MEX]Ty TPUTOHOMETPHUUYECKUMH BETUYMHAMHU.

Hcnonp30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB JJIsi HaXOXKJIEHUS Pa3JIMYHBIX 3JIEMEHTOB
TpeYroJbHUKa («pelIeHue TPEyroIbHUKOBY), TPUMEHSTh UX MPU PEIICHUH T€OMETPHUUECKHX 3a]1ad.

Brnaners mnonsTHsMH mpeoOpa3oBaHUs MOJOOMS, COOTBETCTBEHHBIX JJIEMEHTOB IOJOOHBIX
¢uryp. Ilonb3oBaThcsl CBOWCTBaMHU MMOA0OMS MPOU3BOJNBHBIX (QUIYp, YMETh BBIYMCIATH UIMHBI U
HaXOJUTh YIJIbl Y MOJ00HBIX (uryp. [IpumMeHsTh cBOMCTBA 1MOA00MS B MPAaKTUYECKUX 337adax. YMETh
MPUBOJIUTH MPUMEPHI TOJOOHBIX (GUTYDP B OKPYKAIOILIEM MHpE.

ITonp30BaTbcs TEOpEMaMH O TPOU3BENEHUM OTPE3KOB XOpH, O IPOU3BEAECHHUU OTPE3KOB
CEKYIIIUX, O KBaJpaTe KacaTeIbHO.

[Tonb30BaThCs BEKTOPaMH, IOHUMATh UX FEOMETPUUECKUN U (PU3NUECKUI CMBICI, IPUMEHSATh UX
B PELICHUU T€OMETPHUECKUX U (PU3NUecKuX 3a/1au. [IpuMeHsTh cKaasipHOE MpOU3BeIeHHE BEKTOPOB /IS
HAaxO0JICHUS JIJTUH U YTIIOB.

[Tonb30BaThCA METOIOM KOOPJIMHAT Ha IJIOCKOCTH, MPUMEHSTH €r0 B PELUICHUH T€OMETPHUECKHUX
Y IPAaKTHUYECKUX 3ajau.

Brnaners mNOHATHAMHM TNPAaBUIBHOTO MHOTOYTOJBHUKA, JUJIMHBI OKPY)KHOCTH, JUIMHBI JyTH
OKPY>KHOCTH U PaJIMaHHOM MEpbI YIJIa, YMETh BBIYUCIATH IUIOIIAlb Kpyra u ero vacreil. [Ipumensarsb
MTOJIyYEHHbIE YMEHHUS B IPAKTUYECKUX 3aa4aX.

Haxoguts ocu (Wi ILEHTPHI) CUMMETpUU (UTyp, NPUMEHATh [BUKEHUS IUIOCKOCTH B
MIPOCTEUIINX CIIyYasiX.

HpI/IMeHHTB NOJYYCHHBIC 3HAHUA HAa NPAKTUKE — CTPOUTH MATCMATUYCCKUC MOJCIN JIA 3a1a4



peanbHOM KM3HM U NPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHHMS C MPUMEHEHHEM MOJ00us WU
TPUTOHOMETPHUYECKUX (PYHKIUHN (TI0JIB3YSCh, T/Ie HEOOXOIUMO, KAIBKYIIITOPOM).

IInanupyemMble pe3yJbTaThl 0OCBOCHHS y4eOHOro npeamera «I'eomerpus» 1 7-9 kiiaccos

BblﬂyCKHHK HAYy4YIUTCHd B 7-9 kaaccax ()IJ'Iﬂ HCIO0JIb30BAHUS B NMOBCETHEBHON KM3HH M

o0ecneYeHUus1 BO3MOKHOCTH YCIICIHOIro MPpOaOJIZKEHU A 06pa30BaHI/IH Ha 0a30BOM ypOBHe)

I'eomeTpuueckue purypni

* OmnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSAMHU I€OMETPUIECKUX PUTYD;

* W3BJIEKaTh MH(QOPMALHUIO O TEOMETPUYECKHX (UTYypax, MPEACTaBICHHYI0 Ha 4YepTekax B
SIBHOM BU/IC;

* TIPUMEHATH JUIS PEUICHUS 3aJad IeoMeTpudeckue (akThl, €CIH YCIOBUS UX NPHUMEHEHUS
3aJ]aHbl B IBHOH (opme;

* pemaTh 3a/1a4M Ha HaXOXKJICHHE TEOMETPHUECKUX BEITMYHMH 110 00pa3aM WK arOpHUTMaM.

B noBceaHeBHOI ;KM3HU M MPU U3YYeHHUH APYTHX MPeIMeTOB:

* WCIIOJIb30BATh CBOMCTBA T€OMETPUYECKUX (GUTyp JUId peIIeHHs THIOBBIX — 3a37ad,

BO3HHUKAOMHUX B CUTYallUAX MMOBCEIHEBHOM JKHU3HHU, 3a1a9 [MPAKTUYICCKOI'O COACPIKAHHNA

OTHOmIEeHNs

* OmepupoBarh Ha 0a30BOM YpOBHE TMOHSTHSIMH: PaBEHCTBO (Quryp, paBHbIE (GUTYPHI,
PaBEHCTBO TPEYTOJIbHUKOB, MApaJIEIbHOCTh MNPSIMBIX, HNEPHEHAUKYISIPHOCTh HPSIMBIX, YIJIbl MEXIY
MPSIMBIMU, TIEPIICHIUKYJIISP, HAKJIOHHAS, TIPOEKIIHS.

B noBcenHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

* HCHOJIb30BaTh OTHOILUEHHUS ISl PEIICHUs] MPOCTEHIIMX 3a7ad, BO3HUKAIOIIMX B pPEabHOMN

KHU3HHU.

HN3mepenus u BbIYMCICHUS

* BrpINONHATH U3MEpPEHUE JUIMH, PACCTOSIHUM, BEIUYHUH YIJIOB, C IOMOIIBIO HHCTPYMEHTOB IS
U3MEpPEHUN IIMH U YTJIOB;

* MpUMEHATh QOpMYJbl MEPUMETPa, IUIOMAAN U 00bEMA, IIIOMAAN TOBEPXHOCTH OTJEIbHBIX
MHOTOTPaHHUKOB MPHU BbIUMCIEHUSIX, KOTJ]a BCE JaHHBIE UMEIOTCS B YCIIOBUH;

* mnpuMmeHsATh Teopemy Iludaropa, 0a3oBble TPUTOHOMETPUYECKHE COOTHOIIEHHS IS
BBIUHCIIEHUS IIMH, PACCTOSIHUH, IIJIOMAAEH B IPOCTENIINX CIIydasiX.

B noBceHeBHOM KU3HHU M NIPH U3YYCHHHU APYTUX NPEIMETOB:

* BBIYUCIIATH PACCTOSIHUSL HA MECTHOCTH B CTAHJAPTHBIX CUTYalHAX, IUIOIIAAU B IPOCTEUIINX

clly4yasix, IpUMEHSTh ()OPMYJIbI B MPOCTEHIINX CUTYAIMSIX B TIOBCEIHEBHON KHU3HH.

I'eomeTpuUYecKHe MOCTPOEHUS

* H300paxxkaTh TUIMOBBIE MJIOCKHE (PUTYpPHI U PUTYPHI B MPOCTPAHCTBE OT PYKH U C MOMOILBIO



MHCTPYMEHTOB.
B noBceHeBHOM KU3HM M TIPH M3YYECHHHU APYTUX NPeIMETOB:

¢ BBIIIOJHATH HpOCTCfIIHHG MMOCTPOCHUA HA MCCTHOCTH, HGOGXOI[I/IMBIC B peaJIBHOI;'I JKHU3HH.

I'eomeTpuyeckne nmpeodpazoBaHus

* Ctpouth QUrypy, CAMMETPUYHYIO TAHHOH (UTYpe OTHOCUTEIILHO OCH M TOYKH.
B noBceqHeBHOM KU3HM U MPU U3YYEHUH TPYTUX NPeIMETOB:

* pacrmo3HaBaTh JIBI)KEHUE OOBEKTOB B OKPYXKAIOIIEM MHUPE;

* pacno3HaBaThb CHMMETPHYHBIE (PUTYpPHI B OKPY>KAIOILIEM MHPE

BekTOpbl M KOOPAUHATHI HA MJIOCKOCTH

* OmnepupoBaTh Ha 0a30BOM YPOBHE IOHSATUSIMU BEKTOp, CyMMa BEKTOpPOB, INPOMU3BEICHHE
BEKTOpAa Ha YHCJIO, KOOPJAMHATHI Ha MJIOCKOCTH;

* OmpelneisaTh MNPUONMKEHHO KOOPAMHATHI TOYKU MO €€ HM300paKEHUI0 Ha KOOPAMHATHOM
IIJIOCKOCTH.

B noBceHeBHO KU3HM M TIPM U3Y4YEeHHH APYTUX NMPeJIMeTOB:

* HCHOJIb30BaTh BEKTOPHI I PELIECHUS MPOCTEHIIMX 3aJad Ha ONPEEICHUE CKOPOCTU

OTHOCHUTCIBHOT'O IBUKCHU .

Hcropust MaTeMaTHKHU

* OnwuceiBaTh OTACIBHBIE BBIIAIOIINECS PE3YyJibTAaThl, IIOJIYYEHHBIE B XOJE Pa3BUTHS
MaTE€MaTHUKU KaK HayKH;

* 3HATh NPUMEPbl MAaTEMAaTHYECKUX OTKPBITMM M UX aBTOPOB, B CBS3M C OTCYECTBEHHOW H
BCEMHUPHOM UCTOPHUEH;

¢ TIIOHUMATH POJIb MATEMATUKHU B pa3BUTUHN Poccuu.

MeToansl MaTeMaTHKH

* BpiOuparh NOAXOAAIIMKA  WM3yYEHHBIH METOA JUIA  PEIICHWH  HW3YYEHHBIX  THIIOB
MaTeMaTHUYeCKUX 3aJ1a4;

* IlpuBoauts IIPUMEPBHI MaTeMaTHUYECKUX 3aKOHOMEPHOCTEN B OKpYy’Karolen

H@ﬁCTBI/ITCJ’IBHOCTI/I H IMMPOM3BCIACHUAX UCKYCCTBA.

BbINYCKHUK TMOJYYHT BO3MOXKHOCTH HayuyuThesi B 7-9 kiaaccax (st obecnedyeHusi

BO3MO’KHOCTH YCIIEIIIHOTO NPOAOJIKeHUsI 00pa3oBaHusi HAa 6230BOM U YIJIy0J1¢éHHOM YPOBHSIX)

I'eomeTpuueckue purypni
*  Onepuposamsv NOHAMUAMU 2e0MEMPULECKUX Dueyp,

® useiekamsv, URmMepnpemuposamsv Uu npeo6pa306b16amb qubopmauuio 0 ceomempudyecKkux



Queypax, npedcmasneHHyr0 Ha Yepmedlcax,

*  npumeHaAmb 2eomempuyieckue axmol OJisl peuleHus 3a0ad, 8 mom ducie, npeononNacaouux
HeCKONIbKO UWA208 peuleHUs,

* hopmynuposame 8 NpoCmMeNUX CIYHASAX CEOUCMEA U NPUSHAKU Queyp;

*  00Ka3bl8aAMb 2eOMEMPULECKUE VINBEPIHCOCHUS

* grademv  CMAHOAPMHOU  Klaccugukayuel  niockux  gueyp  (mpeyeorvHukos  u
UemuvlpExy20bHUKOB).

B noBceiHeBHO KU3HM U TIPH U3YYEHHH JPYTUX MPEIMETOB:

*  UCNONBL308AMb CEOUCMBA 2€0MEMPULECKUX Pueyp Olls peuleHus 3a0ay NPaKmu4ecko2o

xapakmepa u 3a0a4 U3 CMENCHBIX ()ucuunﬂuH

OTHomIeHUs

*  Onepuposamv NOHAMUAMU: PABEHCMEO uzyp, pasHvle Pueypsl, PABEHCMBO MPey20ibHUKOS,
napanieibHoOCms NPAMbLX, NePReHOUKYIAPHOCIb NPAMBIX, Velbl MelcOy HpAMbIMU, NePneHOUK)IAD,
HAKIOHHASL, NPOeKyusi, N00odue Gueyp, nododHble hucypol, NOO0OHbBIE MPEY2OTbHUKU,

* npumensms meopemy Paneca u meopemy 0 NPONOPYUOHANLHLIX OMPEIKAX NPU peueHuu
3a0ay;

*  Xapakmepuzoeamv 63AUMHOE PACNOONCEHUE NPIMOL U OKPYIHCHOCTU, O8YX OKPYHCHOCELL.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

*  UCNOABL306AMb OMHOULECHUS OTI5 peuLeHu 361()61’4, BO3HUKAOWuUx 6p€aJle011 IAHCU3HU

H3mepennsi u BbIYHCIEHHS

*  Onepuposamv npedcmasieHusMU 0 OIUHe, niowaou, oovéme Kaxk eearuvunamu. Ilpumenamo
meopemy I[lughacopa, ghopmynvl nrowaou, 06véma npu peurenuy MHO2OUA208bIX 3A0ay, 8 KOMOPbLIX He
6ce OaHHble NPeOCMABNeHbl 56HO, a mpebylom GbIYUCIEHUll, Onepuposams 6onee WUPOKUM
KOIUYeCmEoM (opmyn ONuHbl, NIOwWaou, 00vbeMa, BbIYUCIAMb XAPAKMEPUCMUKU KOMOUHayull gueyp
(OKpydICcHOCMEN U MHO20Y20IbHUKOB) ~BbIYUCIAMb PACCMOAHUSL  MexcOy ueypamu, NpuMeHsms
mpuzoHomempudeckue Gopmynst 0 bIYUCTEHUL 8 DOJlee CLOACHBIX CLYYAsX, NPOBOOUMb BbIYUCTIEHUS
Ha 0CHOBe PABHOBENUKOCMU U PABHOCOCABIEHHOCTU,

*  IPOBOOUMb NPOCHbLE BIYUCTEHUS HA OOLEMHBIX MENaX,

*  gopmyruposams 3a0ayu Ha GbIYUCIEHUE ONUH, NIOWAOel U 00BEMOB U Peulamp Ux.

B noBceaHeBHOI )KM3HU M NPU U3YYEHHH JPYTUX MPEAMETOB:

*  1IPOBOOUMb GbIMUCTEHUS HA MECIMHOCTU,

*  npumeHaAmb GOpMYNbl NPU GIYUCIEHUAX 8 CMENHCHLIX YUeOHbIX NpeoMemax, 6 OKpyxcauell

oelcmeumenibHoCcmu

I'eomeTpnuyeckue nocTpoeHus

* H300pasxcams ceomempuyeckue Queypvl o MeKCmoBoMy U CUMBOIbHOMY ONUCAHUIO,



*  C80000HO ONEPUPOBAMb YEPMENCHLIMU UHCMPYMEHMAMU 8 HECTONCHBIX CLYUASX,

*  GHINOJHAMb NOCMPOEHUS MPEY2ONbHUKOS, NPUMEHAMb OmOelbHble Memoobl HNOCMPOEHUll
YUPKYiemM U TUHEUKOU U nposooums npocmetiuiue Uccied08aHus Yucia peueHuil;

* uz006padcamv mMunosvie NIOCKUe @ueypvl U 0OveMHble mend ¢ HOMOWbI0 NPOCMEUUUX
KOMNbIOMEPHBIX UHCIPYMEHMOB.

B noBceiHeBHO KU3HHU ¥ TIPH U3YYEHUH JPYTUX MPEIMETOB:

*  8BINOJIHAMb NPOCMeELuUe NOCMPOEHUS HA MECIHOCIMU, He0OX00UMble 8 PEanlbHOU HCUHU,

*  OYeHUBamb pasmepsl PeaibHbIX 00bEKMO8 OKPYICAIOUE20 MUPA.

* Onepuposamv nousmuem OBUdNCEHUS U NPeoOpa3’08anus Nno0oous, 61ademv Npuémamu
nocmpoenus @Queyp ¢ UCNOIb30BAHUEM OBUNCEHUL U NPeodpa3’08anuti nooodus, NpPUMeHIMb
NOJYYeHHble 3HAHUA U ONbIM NOCMPOEHUUl 8 CMENCHbIX NpeoMemax U 6 peabHblX CUMYayusx

OKpYHCAIOUie2o Mupa,

IIpeodpa3zoBanus

* Onepuposamv nousmuem O08UdNCEHUsI U NPeodPaA308anus nooodus, e1ademsv NPUEMAMU
nocmpoenus. ueyp ¢ UCNOIb308AHUEM OBUICEHUN U Npeodpaz’o8anull noooOus, NPUMeHSIMb
NOJIYYeHHble 3HAHUSA U ONblM NOCMPOCHULl 8 CMEJNCHbIX NpeoMemax U 6 peanrbHblX CUMyayusax
OKpYIHCaAIOULe20 Mupa,

s cmpoums ueypy, n0O0OHYI0 OAHHOU, NOL30BAMBCS CBOUCMBAMU NOO0OUS 0l 000 CHOBAHUS
ceolicme ueyp;

*  NpuMeHsmMb CEOUCMBA O8UMNCEHUUl OJis NPOBEeOeHUs NPOCMeUuuux 0OO0CHOBAHUL CBOLCME
Queyp.

B noBceHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:

*  NpUMeHAMb C8OLICMEA OBUNCEHULL U NPUMEHAMb NO000Ue OJisL NOCMPOEHUL U 8bIYUCTEHU.

BekTopbl M1 KOOPAUHATHI HA IIOCKOCTH

*  Onepuposams NOHAMUSIMU BEKMOP, CYMMA, PAZHOCMb 8EKMOPO8, NPOU38edeHUe 6eKmopa Ha
YUCTIO, V2Ol MedcOy 8eKMOPAMU, CKASAPHOe NPOU3seoeHue GeKmopos, KOOPOUHAMblL HA NIOCKOCHU,
KOOpOUHAmMbl 8eKMopa,

*  GLINOIHAMb OelicmBUs HAO BeKMOPAMU (CIOJCeHUe, BblYUMAHUe, YMHONCeHUe HA YUCIO0),
BLIYUCTAMb CKANAPHOE NPOU38edeHue, ONpeoeisims 8 NPOCMenuux CrLyuasix yeoil Mexcoy 8eKmopamu,
BbINONHAMb PA3N0NCEHUE BEKMOPA HA COCMABIAIWUE, NPUMEHAMb NOJYYEeHHble 3HAHUS 6 (husuKe,
NOb308aMbCSL POPMYNOU BLINUCICHUS PACCMOAHUSL MeHCOY MOYKAMU NO U3BECHHBIM KOOPOUHAMAM,
UCNONIBb306aMb YPABHEHUS ucyp O/11 peuieHus 3a0a,

*  NpuMeHsmb 8eKMOPbL U KOOPOUHAMbL OJIsl PEULCHUS. 2eOMEMPUYECKUX 3A0a4 HA GblYUCTIeHUE
ONIUH, Y2N08.

B noBceiHeBHOM KU3HM U TIPH U3YYEHUH APYTUX MPEIMETOB:

*  UCNONBL308aMb NOHAMUS 86EKMOPOS U KOOPOUHAM O/ peueHus 3a0ay no gusuxe, ceozpaguu



U Opyaum y4eOHvIM npeomemam

HcTopust MaTeMaTHKHU

*  Xapaxmepuzoeams 6K1A0 BbIOAIOWUXCA MAMEMAMUKOS 8 PA36umue MamemMamurku U UHbIX
HayyHuIX oOacmetl;

® NOHUMAamv pojlb Mamemamuxku 6 paseumuu Poccuu

MeTtoabl MATEMATHKH

* Hcnonv3ys uzyueHuvie Memoovl, npo8OOUMs 00KA3AMeNbCME0, 8bINOIHAMb ONPOBEPIHCEHUE,

*  Buibupamo uzyueHuwvle Memoovl U ux KOMOUHAYUY 01 peUuleHUss MamemMamuyeckux 3a0au,

*  UCNONBL308aMb MameMamuiecKue 3HaAHUs Ol ONUCAHUSL 3AKOHOMEPHOCMEN 8 OKpYcaluell
OelicmeumenbHOCMU U NPOU3BEOCHUSX UCKYCCMEA,

* npumeHAmb npocmeliuiue NPOSPAMMHbIE CPeOCMEd U INeKMPOHHO-KOMMYHUKAYUOHHbBLE

cucmemsl npu peuleHuu vamemamudecKux 3a0ad.

BbIyCKHUK MOJYYHT BO3MOKHOCTH HAy4YUThcss B 7-9 KkJjaccax JJsl  yCHeIIHOIO

NPO/I0JKeHNsI 00pa30BaHHs HA YIIy0JEHHOM YPOBHE

I'eomerpnyeckue Gurypsl

* (CB000OAHO onepHUpoBaTh r€OMETPUUYECKUMH MOHATHUAMHU NPU PELIEHUU 33a]a4 U MPOBEIACHUU
MaTE€MaTHYECKUX PaCCyKICHNH;

* CaMOCTOATENBHO (OPMYJIUPOBATH OMNpPEIENeHUs] TeOMeTPUYEeCKUX (Uryp, BBIIBUraTh
TMIIOTE3bl O HOBBIX CBOMCTBAX M MPU3HAKAX F€OMETPUUECKUX (GUTYp U OOOCHOBBIBATh MIIM ONPOBEPraTh
ux, 00001aTh WM KOHKPETU3UPOBATh PE3YJIbTAaThl HA HOBBIE KJIACCHI (UTYD, TPOBOJUTH B HECIOKHBIX
cllydasx KjJacCU(QUKaIuio (GUTyp MO pa3InyHbIM OCHOBAHUSM;

* HCCIIEZIOBaTh YEPTEXH, BKIIOYas KOMOMHAUUU (QUryp, H3BJIEKAaTh, MHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HH(GOPMAIIHIO, TPECTABICHHYIO Ha YepTexkKax;

® pfumarts 3aJa4d recOMETpUICCKOro COACpKaHudg, B TOM YHCJIC B CUTyallUAX, KOrJa aJJrOPUTM
pe€icHud HE CICAYCT SABHO H3 YCIOBUSA, BBIIIOJIHATH HGO6XOJII/IMI>I€ IJid pCeUICHUA 3aJadu
JIOTIOJTHUTEJIbHBIE TOCTPOCHMs, HCCIE0BaTh BO3MOXHOCTh NMPUMEHEHHS TeopeM U (opmyn amis
pelIeHns 3a1ay;

* (GOpMYIUPOBATH U JIOKA3bIBATh TEOMETPUIECCKHE YTBEPKICHUS.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIAMETOB:

* COCTaBJISITh C HCIOJIb30BAaHHEM CBOMCTB TCOMECTPHUYCCKUX (I)I/Il“yp MaTEMATHYCCKHUEC MOJOCIN
IJId pCHICHUA 3a4ad HNPAKTHYCCKOTO XapaKTepa W 3aaad U3 CMCXKHBIX AOUCHUIUIMH, HUCCIICAOBATH

MOJIy4YE€HHBIE MOJIETI U UHTEPIPETUPOBAThH PE3YIbTAT.

OTHoOLIECHUA

® BJI&I[GTB MOHATUCM OTHOIICHUA KaK METAIIPCAMCTHBIM,



* CBOOOJHO OMEPUPOBATH TMOHATUSIMH: pPaBEHCTBO (Uryp, paBHBIE (QUTYPHI, PABEHCTBO
TPEYroJbHUKOB, MapauIeIbHOCTh NPAMBIX, MEPIEHIUKYISIPHOCTh MPSAMBIX, YIJIBI MEXAY INPSMBIMHU,
NEPICHANKYIISAp, HAKIOHHAsA, TMPOeKuus, mnogodue ¢uryp, momoOHble QUrypBl, M[OJ00HBIE
TPEYTOJIbHUKH;

* HCIOJB30BATh CBOWCTBA MMOI00US U paBEHCTBA (GUTYP NPU PEIICHUU 3a/1a4.

B noBcegHeBHOIi :KM3HM M PU U3YYeHHUH JPYIUX PeAMETOB:

* HCIOJB30BATh OTHOLICHHS ISl IOCTPOCHUS U UCCIIEJOBAHUS MaTEMaTHYECKUX MOJIeNIeiH

O00BEKTOB peaTbHOMN KU3HHU.

HN3mepeHusi M BBIYUCICHHUS

* CBOOOJHO omepupoBaTh MOHATHAMU JUIMHA, IUIOINAAb, OOBEM, BENIMYMHA YIja Kak
BEJIMYMHAMH, HCII0JIb30BAaTh PABHOBEIMKOCTh M PAaBHOCOCTABIEHHOCTh IpPU PEIIEHUWH 3a/Jad Ha
BBIUHCJICHHE, CAMOCTOSITENIbHO MOJy4yaTh M HUCMHOJIb30BaTh (POPMYNbI JJs BBIYMCICHUN IJIOMAACH U
00BEMOB (UTYyp, CBOOOAHO ONMEPHPOBATH MIUPOKUM HAOOpOM (HOpMYN Ha BBHIYMCICHHE MPH PEIICHUU
CIIO’KHBIX 3a/1a4, B TOM YHUCIIC M 33[a4 Ha BBIYMCIIEHUE B KOMOMHAIMSIX OKPYXHOCTH U TPEYrOJbHHKA,
OKPY>KHOCTH U YETBIPEXYTOJIbHUKA, & TAKKE C IPUMEHEHUEM TPUTOHOMETPUH;

*  CaMOCTOATEIbHO (POPMYIHPOBATH TUTIOTE3BI U MPOBEPATH UX TOCTOBEPHOCTD.

B noBcerHeBHOM KU3HHM M TIPH U3YYCHHUH APYIUX NPEIMETOB:

* cBOOOJIHO onepupoBaTh (popMynamMu NP PELIeHUH 3a/1a4 B IPYTUX y4EOHBIX MPEAMETax

Y TIpU IPOBEJICHUN HEOOXOIMMBIX BBIUMCICHUN B peasIbHOM JKU3HHU.

I'eomeTpryeckue nocTpoeHus

* OmnepupoBarh MOHATHEM HAOOPA PJIEMEHTOB, ONPEICIISIIONTUX T€OMETPUUECKYIO QUTYpY,
* BJaJE€Th HAOOPOM METOJIOB MTOCTPOCHU M ITUPKYJIEM U JTUHEHKOM;

* IIPOBOAUTH AHAIN3 U PEATM30BBIBATH JTAIlbl PELICHUS 33/1a4 HA IIOCTPOEHHUE.

B noBceaHeBHOM JKM3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

* BBINOJHATH NOCTPOCHUSI HA MECTHOCTH;

®* OLOCHHBATH pa3MEpPbl pC€aIbHbIX 00BEKTOB OKpYyXKaromero Mupa.

IIpeoOpa3oBanus

* OnepupoBaTh IBMKCHUSIMH H ITPEOOPA30BAHUIMH KaK METAPEAMETHBIMU TOHATHIMU;

* OIEepUpOBaTh MOHATUEM ABMXEHUS U TpeoOpa3oBaHusl MoJ00us 11 000CHOBaHH, CBOOOIHO
BJIAJIETh MPUEMAMHU MOCTPOCHHS (PUTYp C TMOMOUIBIO JABMKECHUN W IpeoOpa3oBaHUs MOJO0Hs, a TaKKe
KOMOWHAIMSIMU JABMKEHHM, ABMKEHUN U PEoOpa30BaHUL;

* WCIOJIb30BaTh CBOWCTBA ABMKEHUN W MPeoOpa3oBaHWil IS MPOBENCHUS OOOCHOBAHUSA U
JI0Ka3aTeNNbCTBA YTBEPAKIECHUI B TECOMETPUH U APYIHX y4eOHBIX NIPEIMETAX;

* I0JIb30BaThCs CBOMCTBAMU JIBUKECHUH M TPeoOpa30BaHuil P PEIICHUH 3a/1a4.

* B noBceHeBHOM KN3HH U NPHU U3YYEHUH IPYTUX NPEIMETOB:



* TIPUMEHSTH CBOWCTBA JBW)KEHUN U TPUMEHSATD MOA00HE ISl TOCTPOCHHUI M BBIYUCIICHUI

BexkTOopbl M KOOPAUHATHI HA MJIOCKOCTH

* CB00OAHO OIEpUpPOBaTH MOHSATUSIMH BEKTOp, CyMMa, Pa3HOCTb BEKTOPOB, MPOU3BEACHUE
BEKTOpa HAa YHCIO, CKAJIAPHOE IPOMU3BEJICHUE BEKTOPOB, KOOPAMHATHI Ha IJIOCKOCTH, KOOPJAMHATHI
BEKTODA;

* Bnagete BEKTOPHBIM M KOOPAMHATHBIM METOJIOM Ha IUIOCKOCTH JJIsi PELEHUs 3aJady Ha
BBIUMCJIEHHUE U JOKAa3aTENIbCTBA;

* BBIIOJHATH C TIOMOILIBIO BEKTOPOB M KOOPAMHAT JIOKA3aTEIbCTBO M3BECTHBIX EMY
reoMeTpuyeckux (hakToB (CBOICTBA CpeqHUX JIMHUN, TEOPEM O 3aMedaTelbHbIX TOYKaxX M T.II.) U
MOJTy4aTh HOBBIE CBOMCTBA U3BECTHBIX (DUTYD;

* HCNONb30BaThb ypaBHEHUs (GUryp il pelleHHus 3a7ad U CaMOCTOSTENbHO COCTABJIATH
yYpaBHEHUS OTJIENbHBIX IIOCKUX QUTYD.

B noBcenHeBHOM KU3HM U MPU U3YYEHUM IPYTUX NPeIMETOB:

* HCIOJB30BATh MOHATHS BEKTOPOB M KOOPAMHAT ISl PEUICHHUs 3a/1a4 1o (u3nKe, reorpaduu u

JIPYTUM y4eOHBIM IIpeIMeTamM

Hcropust MaTeMaTHKHU

e Jlonmmarsn MAaTE€MaTUKYy KaK CTPOTO OPpraHN30BaAHHYIO CUCTEMY HAYUHBIX 3HaHI/II71, B 4aCTHOCTHU
BJIQJIETh MPEACTAaBICHUSIMU OO0 aKCHOMAaTHMYeCKOM IIOCTPOCHHWHM T€OMETPUM U  IMEePBUYHBIMU
MIPEACTABICHUSAMU O HECBKIIUOBBIX TCOMETPUSAX;

* paccMarpuBaTb MAaTE€MAaTHKy B KOHTEKCTE€ WMCTOPUU pa3BUTUSA LMUBUIM3ALMA U UCTOPUU

Pa3BUTHA HAYKHU, TIOHUMATh POJIb MATEMATUKH B PA3BUTUHN Poccumn.

MeTtoabl MaTEMATHKH

* BnangeTs 3HaHUSMHU O PA3TUYHBIX METOJIaX OOOCHOBAHUS U OMPOBEPKEHHS] MATEMaTUYECKUX
YTBEPXKICHUH U CAMOCTOSITEITFHO IPUMEHSTh UX;

* BIAQJICTh HAaBBIKAMH aHAJM3a YCJIOBUS 33/1a4M W ONPEACICHUS IMOAXOSAIINX IS PEeIICHHS
3a/1a4 U3y4eHHBIX METOO0B WM UX KOMOMHAIINIA;

* XapakTepu30BaTh MPOU3BEIEHHS MCKYCCTBA C YYETOM MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B
MIPHUPO/IE, UCTIONB30BAaTh MATEMATHIECCKIE 3aKOHOMEPHOCTH B CAMOCTOSITETFHOM TBOPYECTBE.

[Tporpamma obecrieunBaeT JOCTIDKEHUE CIEAYIONINX Pe3yIbTaTOB OCBOSHHS 00pa30BaTEebHON
IIPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHus:

JUYHOCHbLE:

1) copMUpOBaHHOCTH OTBETCTBEHHOTO OTHOIICHMSI K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH
00yJaronuxcsi K CaMOpa3BUTHIO M CaMOOOpPA30BaHHUIO HA OCHOBE MOTHBAIIMU K OOYYCHHIO M TTO3HAHUIO,
BbIOOpY AanbpHeHero oopazoBanus Ha 6a3e OPUEHTHUPOBKU B MUpE Mpodeccuii 1 MpodhecCHOHATBHBIX

MPENOYTEHUH, 0COZHAaHHOMY MTOCTPOSHHUIO MHIUBUAYaTbHONW 00pa30BaTeNbHON TPACKTOPUH C YUETOM



YCTOMUYMBBIX TIO3HABATEILHBIX HHTEPECOB;

2) chopMHPOBAHHOCTH IEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHKHY;

3) chopMHPOBAaHHOCTh KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIEHWH U COTPYIHHYECTBE CO
CBEpCTHHKAMHM, CTapUIMMH W MIIAIIIAMH, B 00pa30BaTeNbHOW, OOIIECTBEHHO IOJIC3HOW, y4eOHO-
UCCIIeIOBATENLCKOM, TBOPUECKON U IPYTUX BHJIAX JEATEIHHOCTH;

4) yMmeHue 5CHO, TOYHO, TPAaMOTHO H3JaraTb CBOM MBICIM B YCTHOM W IMCBMEHHOW peuH,
MOHMMATh CMBICJ TIOCTAaBJICHHOHM 3a/laud, BBICTPAaWBaTh AaAPTYMEHTAIMIO, MPHBOIAUTH TPUMEPHI U
KOHTPIPUMEDHI;

5) mpezacTaBieHrnEe 0 MaTEMAaTUYECKON HayKe Kak chepe ueloBeuecKou NesTeNbHOCTH, 00 3Tanax
eé pasBuTHUA, O €€ 3HaUMMOCTHU AJId pa3sBUTUSA HUBUJIN3AlIUH,

6) KPUTHYHOCTh MBIIUICHHS, YMCHHE PACIIO3HABATh JIOTMYECKH HEKOPPEKTHBIC BBHICKA3bIBAHUS,
OTJIMYATh THIIOTE3Y OT (aKTa;

7) KpCaTUBHOCTbL MBINIJICHUA, WHHIOHWATHBA, HAXOAYMBOCTb, dKTHBHOCTbL IIpU PCHICHUHN
anredpanvecKux 3aaay;

8) yMEHHE KOHTPOJIHMPOBATH MPOIIECC U PE3YJIbTAT YUeOHONH MaTeMaTHYeCKON JCSTEIIbHOCTH;

9) crocoOHOCTh K AMOIMOHAIBHOMY BOCIIPUSTHIO MaTeMaTHUECKUX OOBEKTOB, 3aja4, PEIICHUH,

paccyXIeHHil.

Memanpedmemﬁbze:

1) yMeHHEe cCaMOCTOSTENBHO TUNIAHUPOBATh aJIbTePHATUBHBIC MTYTH JOCTHKEHUS 1IeNIel, 0CO3HAHHO
BBIOMpPATh Hanbosee 2PpHEeKTUBHBIE CIIOCOOBI PEIICHHS YIYEOHBIX U TTO3HABATEIBHBIX 33/1a4;

2) yMeHHE OCYILECTBISATh KOHTPOJIb IO pPEe3yiabTaTy U IO croco0y JAeWCTBUS Ha YpOBHE
MPOU3BOJIFHOTO BHUMAHHUS U BHOCHTH HEOOXOIUMbIE KOPPEKTHUBBL;

3) yMeHue aJeKBaTHO OLIEHWBATh MPABUIBHOCTh WM OIIUOOYHOCTH BBIMIOJIHEHUS Y4eOHOM
3a/1auu, €€ O0BEKTUBHYIO TPYJAHOCTh M COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHUS;

4) OCO3HAaHHOE BIAJICHUE JIOTHYECKUMHU JCHCTBUSAMH OMNpPEACNICHUS TOHATHN, 0000IIeHMS,
YCTAaHOBJICHHsI AHAJIOTUN, KIAacCU(PUKAIMKA Ha OCHOBE CaMOCTOATEIHHOTO BBIOOpAa OCHOBAaHUU U
KPUTEPUEB, YCTAHOBIICHUS POAO-BUIOBBIX CBSI3EHl;

5) yMeHue ycTaHaBIMBAaTh MPUUMHHO-CJIEJICTBEHHBIE CBSA3H; CTPOUTH JIOTHYECKOE PacCyXKJIEHUE,
YMO3aKJIIO4YeHHE (MHIYKTUBHOE, JEAYKTHBHOE U 110 aHAJIOTHUH) U BBIBOJIBI;

6) yMeHHE co37aBaTh, MPUMEHSATh U TPEOOpPA30OBHIBATH 3HAKOBO-CHMBOJUYECKHE CPEICTBA,
MOJIETIN M CXEMBI IS PEIIeHUs] y4eOHBIX U MTO3HABATENILHBIX 33/1aY;

7) yMeHHEe OpraHU30BbIBATh yUeOHOE COTPYIHNYECTBO U COBMECTHYIO NESATEIBHOCTh C YUUTEIEM
Y CBEPCTHUKAMMU: ONPENENATh LEH, pacipeesieHue GyHKIHM U pojieil ydacTHUKOB, B3aUMOICHCTBIE U

o01mue crnocoOs! paboThl; yMeHHe padoTaTh B IPyIIe: HAXOAUTh 00IIee peleHHE U pa3penaTh



KOH(UIMKTBI HA OCHOBE COIJIACOBAaHUS MO3ULUI U y4€Ta HHTEPECOB; CIyLIaTh NAapTHEPA;
(bopMyIHpOBaThH, APTYMEHTUPOBATH U OTCTAaUBAaTh CBOE MHEHHUE;

8) cdopmMupoBaHHOCTH Yy4eOHOUW W OOIIETOIH30BATEILCKOH KOMIIETEHTHOCTH B OOJIACTH
HCIOJIb30BaHUS MH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX TexHosoruil (MKT-koMneTeHTHOCTH);

9) nepBoHayaIbHbIE IPECTABICHUS 00 UJCSIX U O METOJIaX MAaTEMAaTUKU KaK 00 YHUBEPCAIbHOM
A3BbIKE HAYKU U TEXHUKHU, O CPEJCTBE MOJEIUPOBAHUS SIBJICHUN U IPOLIECCOB;

10) ymeHue BUIECTh MaTEeMAaTHYECKYIO 3aJadyy B KOHTEKCTE MPOOJIEMHOW CHUTyallMu B JAPYTHX
JUCLIMILINHAX, B OKPYXKAIOIIEH KU3HU;

11) ymMeHue HaxoQUTh B Pa3IM4YHBIX MCTOYHMKAX MH(OpPMAIMIO, HEOOXOAUMYIO JUISl PELICHUS
MaTeMaTHYECKUX MPOOJIeM, U MPEACTABIATh €€ B MOHATHON (opMe; MPUHUMATh PEIICHUE B YCIOBHUSX
HETIOJTHOM 1 M30BITOYHOM, TOUHOW M BEPOSATHOCTHON MH(pOpMaIu;

12) ymeHue NmOHHMMaThb M HCIOJb30BaTh MAaTEMAaTHYECKHUE CPEACTBA HAIJSAHOCTU (PUCYHKH,
YepTEKHU, CXEMbI U Ap.) Ui WIIFOCTPALUY, HHTEPIIPETALUH, apTyMEHTALUY;

13) ymMeHune BBIIBUTATh TUIIOTE3bI IPH PEIICHUH YUYEOHBIX 33a7a4 M IOHUMATh HEOOXOIUMOCTh HX
IIPOBEPKH;

14) ymeHue NpPUMEHATh WMHIYKTUBHBIE M JIEAYKTHUBHBIE CHOCOOBI PpacCyX/IeHUil, BUAETh
pa3IM4YHbIE CTPATETuyU PELICHUS 3a1a4;

15) noHMMaHMWE CYIIHOCTH QITrOPUTMUYECKUX TMpEANUCaHUH U yMEHue [JeiCTBOBAaTh B
COOTBETCTBHH C MPEITI0KEHHBIM aITOPUTMOM;

16) ymeHue camMOCTOSITENIbHO CTAaBUTh 11€7M, BHIOUpATh U CO3[1aBaTh aJTOPUTMBI ISl PELIEHUs
y4eOHBIX MaTeMaTHYECKUX MpooeMm;

17) ymeHue NmiaaHUpOBaTh M OCYIIECTBIATH AEATEIbHOCTb, HANPaBJIEHHYIO Ha pelleHHe 3ajay

HCCICO0BATCIIbLCKOr'O XapaKTepa.



1. Conep:xkanne yueoHoro npeamera «I'eomerpus (yriayoJaeHHbIi YPOBEHb)
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HavyajbHble reoMmeTpruyeckmne cBeleHHUA

I'eomerpuueckas ¢urypa. Buyrpennsis, BHenHsst o0nactu Gpurypsl, rpanuna. Jlunum u obnactu Ha
riockocty. [1nockas u Heruockast puUrypsl.

Beinenenue cBoiicTB 00bekTOB. POpPMHpPOBAHHE NPEACTABICHUNH O METANpEeIMETHOM IOHATUU
«purypa». Ilpocreiimne reomerpuueckue (Urypbl: npsmMas, TOYKa, OTPE30K, Jy4, yroia. IlonsTue
paBeHcTBa reoMeTpudeckux ¢puryp. CpaBHEeHHE OTPE3KOB H YIJIOB.

[Tonsitue Bennunnel. JiinHa. M3mepenue nnvnbl. EquHIB n13MepeHus 1uHbl. V3MepeHne OTpe3KoB,
JUIMHA OTpE3Ka.

Bennunna yrma. I'pagycHas Mepa yria. M3mepenue yrnoB. CMEXHbBIE M BEPTHKAJIBHBI YIJIBI, MX
cBoicTBa. [lepnenauKynsapHbIe IpsMBIE.

TpeyrojbHuKkH

Tpeyronbuuk. llpusHaku paBeHCTBa TpeyroabHUKOB. Ilepnenaukymsp k mnpsmoi. Menuansi,
OMCCEKTPUCHI M BBICOTHI TpeyrojbHUKa PaBHOOEAPEHHBIN TPEYrojbHUK U €ro CBOMCTBA M IPHU3HAKH.
PaBHOCTOpOHHUI TpeyroabHUK. OKPYKHOCTb, KPYT, UX AJIEMEHThl. VIHCTpYMEHTBI NIl MOCTPOECHMM.
Hupkynp, 1TuHelKka. 3ajaud Ha HOCTPOEHUE C IIOMOILBIO LIUPKYJIS U JIMHEHKH.

IMapanjiejbHble NPAMbBIE

[Ipu3Haky napamienbHOCTH MPSAMBIX. AKCHMOMA NapajljiesbHbIX NpAMbIX. CBOMCTBa MapajuIeIbHBIX
npsiMbix. CBOMCTBO YIVIOB C COOTBETCTBEHHO MapajljieNIbHbIMU CTOpoHaMu. CBOMCTBAa M IMpPHU3HAKU
MEePIEeHIUKYIAPHOCTH NpsIMbIX. [lepBUUHbIE peACTaBIEHUS O HEEBKIINOBBIX T€OMETPHSIX.

JJiieMeHTBHI JOrukHu. OrmnpenencHue. YTBEpkKACHHUA. AKCHOMBI M TeopeMbl. JloKa3aTesbCTBO.
JlokazarenbCTBO OT MPOTHBHOrO. Teopema, oOpaTHast faHHOH. [Ipumep u KoHTprpuMep.

CooTHOIIEHUSI MeK1Y CTOPOHAMH M YIJIAMM TPEYToJbHUKA
CymMma yrioB TpeyrojgpHHKa. COOTHOHIEHHE MEXy CTOPOHAMH M YIVIAMH TPEYTrOJIbHUKA.
HepasenctBo TpeyronbHuka. [IpsMoyroiapHble TpEYTrONIbHUKY, UX CBOMCTBA U IPU3HAKU PABEHCTBA.
Haknonnsle, MpoeKIum, ux cBoicTBa. PaccTosHue OT TOUkM 10 psiMol. PaccTossHne mexny
napajuieNIbHBIMU NpsAMBIMU. PaccTosHue mexny ¢urypamu. Iloctpoenue TpeyroyibHUKa 110 TpEM
snemeHTaM. OCHOBHBIE METO/IbI PELICHHUS 33/1a4 Ha MOCTPOCHHE (METO/] TEOMETPUUECKUX MECT TOUEK,
METO/ MapajUIeIbHOTO NEPEH0Ca, METOJI CHUMMETPUH ). DTallbl pelIeHHs 3a]jad Ha TOCTPOCHHE.

IMoBTOpenue. Pemienue 3axayq

Hcmopua mamemamuxu

Bosnuknosenue mamemamuku Kaxk Hayku, smanel ee pazeumus. OcHoGHble pazoenvl
mMamemamuxu. Bvioarowuecs mamemamuku u ux 6K1a0 6 paseumue HayKu.

Om 3emnedenusn xk eceomempuu. «Hauana» Eexnuoa. JI. Dunep, HU. Jlobauesckuii. Mcmopus
nAMO20 NOCmyaama.

FeOMempuﬂ Uu ucKyccmeo. Feoxwempuuecxue 3AKOHOMEPHOCMU OKpYIHCAroueco mupa.
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YeTbIpexyrojbHUKH

MHOroyrojabHuK, BBIIYKJIBII M HEBBIMYKJIbIH MHOTIOYTOJIBHUK, YETBIpEXyroibHUK. CBONHCTBO
JUaroHajied BBIITYKJIIOTO 4YeThIpEXyronbpHuKa. llapamnenorpamm, ero cBoiictBa u npusHaku. IIpusHaku
paBeHcTBa napasuienorpamMmoB. Tpanenus. IIpsmoyronpHuk, pom6, kBaapar, ux cBoiictsa. [IpusHaku
poMOa, IpsAMOYroJIbHUKa, KBaapaTa. OceBas U LIEHTpaJIbHAsi CHMMETPHH.

CBoiicTBO OHCCEKTpUC BHYTPEHHHMX YIVIOB HapajjeinorpaMma. Teopema O cpeaHell JIMHUHU
TpeyroiabHuka. Teopemsl @aneca u Bapunbona. Teopema o cpeaneil nuHum Tpaneuuu. CBOMCTBO
MeauaH TPEYroJIbHUKA.

Ilnomann

[lonatue o miomaau IUIOCKOW (urypbl U ee cBoicTBax. M3mepenue miomanei. EnuHunb
U3MEpeHus IUIolaayu. PaBHOBENMKHE U PaBHOCOCTABJIEHHbIE MHOrOyrojpHuku. [loHsTHe muomanu
MHOIOyrojpHuKa. Ilnomaay npsMoyrojapHHKa, napajuiesiorpaMma, TpeyrojabHUKa, Tparnenuu. Teopema
[Tudaropa. [Tudaropossr Tpoiku.

[Ipunoxenue teopemsl Iludaropa. @opmyna ['epona. Berumcrnenue miomand Tpamneuuu Io
JUTMHE €€ OCHOBAaHUI M OOKOBBIX CTOPOH

Ilopo0HBIE TPEYroJbHUKHU

ITonoGHuble TpeyronpHUKU. OTHOIIEHHME MIomaneil nmoao0HbIX ¢uryp. IlpusHaku mnonoOus
TpeyrojibHUKOB. [IpumMeHeHne mogo0us K JJ0Ka3aTebCTBY TEOPEM U PelIeHUIo 3a/1ad. [lenenue otpeska
B JJaHHOM OTHOIIIeHUU. OCHOBHBIE METO/IbI PEIICHUS 3a/1a4 Ha TOCTPOEHUE (METO TI01001s).

CuHyc, KOCUHYC U TaHT€HC OCTPOrO yria NpsIMOYroJbHOTO TPEYroJbHUKA.

Teopema 06 OTHOIIEHUH IIJIOIIAJCH TPEYTrOJbHUKOB, UMEIOIIUX [0 PABHOMY YTIIy.

Teopembl 0 cpeaHel JNMHMM TPEYroJIbHHKA, O TOYKE MEPECEUYEHUs MENHWAaH TPEYTrOJIbHHKA, O
MIPOMOPLMOHANIBHBIX OTpe3Kax B MPSMOYrOJbHOM TpeyrojibHUKe. Meroa mnoaoOus B 3agadyax Ha
ITOCTPOEHHE.

O6006meénnas Teopema Daneca. Teopemsl UeBsl 1 MeHenasi.

OneMEHTBl TPUTOHOMETPUM — CHHYC, KOCMHYC M TaHITE€HC OCTPOro yrja MpsMOYIOJbHOIO
TPEYTOJIbHUKA.

CuHyCc M KOCHHYC JIFOOOTO yrjia OT 0° o 180°, TEOPEMBI CMHYCOB M KOCHHYCOB. Dopmyia
IUIOUIAI TPEYroJibHUKa (TI0JIOBMHA NPOM3BEIEHUS JIBYX CTOPOH Ha CHUHYC yIyla MeX1y Humu). EE
IIPUMEHEHHE K PELICHUIO TPEYTOJbHUKOB. BhIUNCIIEHNE 2JIEMEHTOB TPEYTOJILHUKOB C MCIOIb30BaHUEM
TPUTOHOMETPUUECKHUX COOTHOLICHUH. PopMyIa IIIOIAIH BBITYKIOrO Y€THIPEX YT OJIbHUKA

OKkpyxHOCTH

B3aumHoe pacrnonokeHHe NpsSMOM M OKPYXKHOCTH, JBYX OKpyxkHocTedl. KacarenpHas k
OKPY)KHOCTH, €€ CBOMCTBO M INpu3HaK. LleHTpanbHble M BIMCAaHHBIE YIUIBI. ['€OMETPUYECKOE MECTO
ToyeKk. CBOWCTBO OHCCEKTPUCHI yria W CEPEAUHHOTO TMEpPIEeHIUKYIsIpa K OTpe3ky. UYeTsipe

3aMCYaTCIbHBIC TOYKU TPEYTrOJIbHHUKA. Brnmcannas u onrcaHHast OKPYXHOCTH.



YTBepKIeHUSI O TOYKE IepeceueHusi OHCCEKTPUC TPEYroJbHUKA M TOYKE IepecedyeHUs
CEepPEeIMHHBIX NEPHEHAUKYJIIPOB K CTOPOHAM TPEyrojbHUKA. TeopeMa O TOUKE MEPeceueHus BBICOT
TPEYrojbHUKa (MM UX IPOJOLKEHUN).

Teopembl 00 oTpe3kax MepeceKaroluxcs Xopa U 00 oTpe3kax ceKylux. Teopema o KBajpare
KacaTeJIbHOM.

TeopeMbl 00 OKPYXHOCTSIX, BIIMCAHHON B TPEYTOJbHUK U OMUCAHHON OKOJIO HEro, CBOMCTBO
CTOPOH OIMCAHHOTO YETBHIPEXYIOJbHUKA M CBOWCTBO YIJIOB BIMCAHHOTO YETHIPEXYTOJbHUKA.
BueBnucannbie okpyxHocTH. PamukanbHas ocb. ®opmyna Oinepa. Teopema Iltonmemes.
BueBnucanHble OKPYKHOCTH.

Hcmopua mamemamuxu

Bosnuxknoeenue mamemamuxku kak Hayku, smanvl ee pazeumus. OcHogHble pazdenvl
Mamemamuxu. Bvioarowueca mamemamuxu u ux 6Kiao 8 pazgumue HayKu.

Tughazop u eco wikona. @anec, Apxumeo. Ilnamon u Apucmomerns.

I'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCIU OKPYIAHCAIOUIE20 MUPQ.

IToBTOpenue. Pemenue 3agau
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BexkTopsl. MeToa KoopauHAT

Ilonsatue BekTopa. PaBeHCTBO BekTOpoB. CII0O)KEHHME M BBIUUTAHUE BEKTOPOB. YMHOKEHHUE
BeKTOpa Ha uucio. KomnmHeapHble BEKTOpbI, BEKTOpPHBIM Oa3uc. PasnoxeHue BekTOopa IO JBYM
HEKOJUIMHEapHbIM BeKkTopaM. Koopaunater Bekropa. [Ipocreiimme 3am1aun B KoopAuHaTax. Y paBHEHUS
OKPY)KHOCTH U IpsAMOH. lIpumeHeHne BEKTOpOB M KOOpAMHAT IPU pelleHuH 3aaad. Mcronb3oBaHue
BEKTOPOB B (PU3HKE.

VYpaBHenue mnapabonbl, runepbonsl U aunca. Cummerpuss B KoopjauHaTax. OKpyKHOCTb
ATnomioHus.

Ad¢unnas cucrema koopauHat. Paanyc-BekTopsl Touek. LleHTpou 1 cucTeMbl TOUEK.

CooTHOmIeHHUs MeXKIY CTOPOHAMH M YIVIAMH TpeyrojbHuka. CKaJsipHOe NpOM3BeAeHHE
BEKTOPOB

CuHyc, KOCUHYC U TaHIeHC yria. TeopeMbl CHHYCOB M KOCHMHYCOB. PemeHne TpeyrojapHHKOB.
Bbruucnenne BBICOTBHI, MeIUaHbl M OHCCEKTPHCHI TpeyroibHuka. OpTOTpeyroibHHK. Teopema
IITonemes. CkansipHOE NPON3BEIEHUE BEKTOPOB U €0 IPUMEHEHNUE B TEOMETPUUYECKUX 3a/1adax.

JJIMHA OKPYKHOCTH M ILIOIIAAbL KpPyra

IIpaBuibHBIE MHOTOYTONBHUKN. OKPYKHOCTH, ONMCAHHAS OKOJIO MPAaBUIBHOTO MHOIOYTOJIBHAKA
1 BlMcaHHas B Hero. IlocTpoeHue mpaBWIBHBIX MHOIOYroJIbHUKOB. JiMHa okpyxkHocTu. llnomans
Kpyra.

[Inomane KpyroBoro cekTopa, KpyroBoro cermenta. Ilnomans npaBuibHOro MHOTOYIrOJIbHHKA.

I'eomeTpuueckmne nmpeodpa3zoBaHus



[IpencraBienre O MEXIPEAMETHOM TMOHATUH «mpeoOpa3zoBanue». IlpeoOpa3zoBaHus B
MaTeMmaTuke (B apupMeTHke, anredpe, reoMeTpuiecKue mpeoopa3oBaHus).

JABukeHust

OtoOpaxkenue 1iockoctu Ha ceds. [lonstue npwxkenus. OceBas M IEHTpPalIbHAs CUMMETPHH.
[Tapannensubiii nepenoc. [ToBopoT. HanoxxeHus u 1BUKEHUS.

KoMOuHanmu 1BUKEHHUH Ha TUIOCKOCTH U UX CBOWCTBA.

Hcnonp3oBaHue ABMXKEHUH NpU pelieHuu 3ajad. lleHTpanbHOe mogoOue M €ero CBOMCTBA.
I'omoterusa. Hcnonb3oBaHue UEHTPAJIbHOrO IMMOAOOMS MpU pElIeHUH 3afad u TeopeM. l[lonsTue
nHBepcuu. [lapameTpsl HCNIOIB30BAHNS HHBEPCUU.

00 akcuomax reomeTpuu

Becena 06 akcmomax reoMeTpHH.

Durypsl B IpocTpaHCcTBe (00beMHbBIE TeJia)

MHoOrorpasHHuk u ero 31eMeHTbl. Ha3BaHUs MHOTOTPaHHUKOB C Pa3HbIM IOJIOKEHUEM U
KOJIMYEeCTBOM TrpaHeil. [lepBudHbIe peacTaBIeHus 0 MpaMuax, napauieienuneiax, npusmax, cpepe,
mape, HUIMHIPE, KOHYCE, X JIEMEHTAX U MPOCTEUIINX CBOMCTBAX.

[IpencraBnenne 06 06beMe MPOCTPAHCTBEHHOM QUTyphI U ero cBoiicTBax. M3mepenue oobema.
Enaunnibt usmepenus 00beMoB.

IToBTOpenue. Pemenue 3agau

Hcmopua mamemamuxu

Bosnuxnoeenue mamemamuku kax nayku, smanwl ee pazsumus. Ocnognvie pazoeinsl
Mamemamuxu. Bvidarowuecs mamemamuxu u ux 6Kiao 6 pazsumue HayKu.

Ilocmpoenue npasunbHuix MHo2oy2orbHuKkos. Tpuccexyus yena. Keaopamypa kpyea. Yoeoenue
Kyba. Mcmopus uucna w. 3onomoe ceueHue.

Feomempu;z U ucKyccmeo. Feozwemputtecxue 3AKOHOMEPHOCMU OKpYIHcaAroueco mupa.



1. TemaTuyeckoe niiaHupoBaHue yueoHoro npeamera «I'eomerpusi» (yriry0JieHHbIH YPOBEHbD)

7 —9 kiaaccel

7 kaace
Homep | HazBanme pa3nena / TeMbl CoaeprxaHue BOCIIUTATEIBLHOIO KonunuyectBo
NMOTEHI[HAJIA YPOKa 4acoB

1 HauvanbHble reoMeTprUYeCKHe CBeIeHUsI 11
[Ipsimast 1 oTpe3ok YcTaHoBIEHUE TOBEPUTEIBHBIX
Jly4 u yron OTHOUIIECHUNA MEXIY YUUTEIEM U €ro
CpaBHEHHE OTPE3KOB U YIJIOB YYEHUKAMH, CTIOCOOCTBYIOIIUX
N3mepenue oTpe3koB MO3UTUBHOMY BOCHPHUSATHIO
N3mepenue yrinos oOyJaromuMucs TpeboBaHMi 1
CMexHbIe U BEPTUKAIIbHBIEC YTIIbI POCKO yuuTess.
[leprieHAUKYIISPHBIE IPSIMBbIE
KonTponbnas padora Nel

2 TpeyroibHuUKHU 18
TpeyronbHuKH [ToGyxnenue obyqaronmxcs
IepBblii MpU3HaK paBEHCTBA co0ur01aTh Ha YpOKe
TPEYroJIbHUKOB OOIIECTIPHHATHIE HOPMBI TIOBEACHNS,
Menauanbl, OUCCEKTPUCHI U BHICOTHI npaBuiia OOLIEHUS CO CTAPIIMMHU
TPEyroJibHUKa (yuuTensiMu) U CBEpCTHUKAMU
CaoiicTBa paBHOOEIPEHHOTO (oOyuaronumMucs).
TPEYroJbHUKA
Bropoii npru3Hak paBeHCTBa
TPEYroJIbHUKOB
Tperuii npu3HaK paBeHCTBA
TPEYroJIbHUKOB
OKpyXHOCTB
3azauy Ha IOCTPOEHUE
Pemenue 3anau
KonTponbnas padorta Ne2

3 IMapanjeabHble IPAMbIE 13
[Tpu3Haku napayienbHOCTH MPSIMBIX Mcronb30BaHue BOCIUTATEBHBIX
[IpakTryeckue ciocoObl MOCTPOCHHUS BO3MOXKHOCTEH copepxKaHus
MPSIMBIX yueOHOro npeaMeTa yepes
Pemenue 3anay no teme «lIpusnaku JIEMOHCTPALIMIO IETSM IPUMEPOB




MapajuIeTIbHOCTH TIPSIMBIX)

Axcroma napajiyieIbHbIX TPSIMBIX
CBoiicTBa napayieIbHBIX TPSIMBIX
Pemenue 3agau no reme «Ilapauienbubie
MIPSIMBIEY

KonrtponsHas padora Ne3

OTBETCTBEHHOTO, TPAXKTAHCKOTO
MOBE/ICHUS, TIPOSBIICHUS
YeJI0BEKOIIO0US 1
JI0OpOCEPICYHOCTH, Yepe3 Mmoa00p
COOTBETCTBYIOLINX TEKCTOB JIJIs
YTCHHUS, 3319 JUISl PEIICHUS,
MPOOJIEMHBIX CUTYallud st
00CYXIeHUs Ha ypOKax
MPEIMETHBIX JIEKa]l, TOCBSAIICHHBIM

INaMATHBIM JaTaM.

CooTHOIIEHHUS MEK1Y CTOPOHAMH U 20
yIJIaMH TPeyroJbHUKA
CyMMa yriioB TpeyroJibHUKa [Ipumenenue Ha ypoke
CooTHoOIIEHUS MEXTy CTOPOHAMH U WHTEPAKTUBHBIX (hOPM pabOTHI
yriaamMH TpeyrojbHUKa yUamxcs.
HepaBenctBo TpeyronbHuKa Bxrouenue B ypok UTPOBBIX
Kontponbnas padota No4 MpOUENYP, KOTOPBIE TOMOTal0T
[IpsiMoyTONBHBIE TPEYTOJIHHUKU U MoJIepKaTh MOTHBAIUIO JIETEH K
HEKOTOPBIE UX CBOMCTBA MOJIYYEHUIO 3HAaHUH, HAJTaXKUBAHUIO
Pemrenue 3a1au Ha IpMEHEHUE CBOMCTB MMO3UTHBHBIX MEKINYHOCTHBIX
MPSIMOYTOJIBHOTO TPEYTOIbHUKA OTHOIIIEHUH B KJIacce, IOMOTaloT
[Ipu3Haku paBeHCTB MPSMOYTOIHHBIX YCTaHOBJICHUIO JOOpOKeNaTeIbHON
TPEYrOJIbHUKOB aTMoc(epsl BO BpeMs ypoka
PaccrosiHue oT TOUKH 10 TPAMON.
Paccrosinne Mexny mapamiebHbIMA
MPSIMBIMA
[TocTpoeHue TpeyroibHUKa MO TPEM
DJIEMEHTaM
KonTponbnas padorta Ne5
HTorosoe noBropeHue NuunmupoBanue u moaaepxka 6
HCCICA0BATCILCKOM JCeITSAHOCTH
00yYaromuxcst B paMKax
peanu3alui UMH WHIUBUIYATbHBIX
Y TPYIIIOBBIX UCCIIEA0BATEIIbCKUX
MIPOEKTOB.
Hroro 68




8 kiaacc

Homep

Ha3Banmue pa3snena / Tembl

Conep:xaHue BOCIIUTATEIBLHOTO
MOTEeHIHAJIA YPOKA

KoaunuectBO
4acoB

BBoaHoe moBTOpeHune

2

YeTbIpéxyrobHUKH

17

MHOroyroiabHUKH.

Boinykiible ¥ HEBBIYKJIBIE.

CBOICTBO IMaroHajiel BhIIYKIOrO
YETBIPEXYTOJIBHUKA

[Tapannenorpamm u €ro CBOMCTBA.
CBoiicTBO OMCCEKTPUC BHYTPEHHHX YTJIOB
napajuiesorpamma

[Ipu3Haky u cBOlCTBA NapajuiesorpaMma
Teopema o cpeaHel TMHUYU TPEYrOJIbHUKA.
Teopemsr @aneca u BapuHboHa
Tpaneuus, e€ BUABI U CBOMCTBA

Teopema o cpenHel TMHUYT Tpanenuu
CBOIiCTBO MeIMaH TPEYroJbHUKA

3ajaun Ha TOCTPOEHUE

[IpssmoyronpHuK. CBOMCTBA M PU3HAKH
Pom0. KBazpar. CBoiicTBa 1 npu3HaKu
CuMMeTpHs YETBIPEXYTOIBHUKOB U
Apyrux ¢uryp

KonTponbnas padora Nel

YcTaHOBIIEHUE IOBEPUTEIBHBIX
OTHOIICHHI MEXIY YIUTEIIEM U €TO0
Y4EHHKAMH, CIIOCOOCTBYIOIINX
MMO3UTUBHOMY BOCIIPHSATHIO
oOyJaromuMucs TpedoBaHui U

IIPOCHO yuuTes.

Ilaomann

18

PaBHOBeNMKHE U PABHOCOCTABIICHHbIE
MHOTOYTOJIEHUKH.

[Tnomane MHOTOYTOJIBHUKA, KBAaApaTa
PSIMOYTOJIbHUKA

[Tnomans napamuiensorpamma
[Inomane TpeyrojpHUKA.

Teopema 00 OTHOIICHHUH TUIOIIAICH
[Inomane Tpanenuu.

[Tnomans pomba

Teopema [Tudaropa.

O6parnas Teopema [Tudaropa

[ToOyxeHue o0yyaronmxcs
co0JTI0/1aTh HA YPOKE
O6I]_[erI/IH$ITI)Ie HOPMEI ITOBEACHM,
npaBuiia OOIICHHUS CO CTapIIUMHU
(Y4UTENISIMU) U CBEPCTHUKAMH

(oOyuaroumucs).




[Tpunoxxenue Teopems [Tudaropa.
®opmyina ['epona

Brruncnenue niomaau Tpanenm o
JUTHE € OCHOBaHHM U OOKOBBIX CTOPOH

Kontponbnas padota No2

Ilono0HBIE TPEYroJIbHUKH 13
Omnpenenenue NoJ00HBIX TPEYroJbHUKOB | Mcrosb30BaHNe BOCIUTATENbHBIX
OTHo1eHue miomanei noJo0HbIX BO3MOYKHOCTEH CollepKaHUs
TPEYroJIbHUKOB y4eOHOTO0 MpeMeTa yepes
[Tpu3Haku mo00us TPEYTrONIbHUKOB JEMOHCTPAIHIO JETSIM MPUMEPOB
[IpumeHeHne nNoJ00MS K JOKA3aTeIbCTBY | OTBETCTBEHHOIO, T'PaKJaHCKOIO
TEOpEM U PELICHUIO 3a]a4 MOBEJICHUS, TIPOSIBIICHUS
O600meénnas Teopema daneca YeIIOBEKOIIOOUS 1
Teopembr UeBbl 1 Menenast JI0OpOCEPIEYHOCTH, Yepe3 moadop
Memoo nooobus 6 3a0auax Ha COOTBETCTBYIOIIUX TEKCTOB IS
nocmpoenue YTEHUS, 3a]1a4 JJIs peLIeHus,
KonTponbnas padorta Ne3 MPOOJIEMHBIX CUTYalUd AJIst
00CyXKJIeHUS Ha YpOKax
MPEIMETHBIX JIeKa]l, TOCBAIICHHBIM
NaMATHBIM JJaTaM.
CooTHOIIEHUS] MeK1Y CTOPOHAMH H 23
yIJIaMH TPeyroJbHUKA
CuHyC KOCHHYC U TaHT'€HC OCTPOTrO yria [TpumeHeHMe Ha ypoke
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA MHTEPaKTUBHBIX (hOpM paboThI
Perrenne npsMOYToOMBHBIX TPEYTOJLHUKOB | yYAIIUXCA.
KonTponbnas padorta N4 BxiroueHue B ypok UTPOBBIX
@DopMyIIbl JU1s1 BBIYUCIICHUS poIelyp, KOTOpPbIE IIOMOTA0T
TPUTOHOMETPUYECKHUX (PYHKIUI TYIbIX NoJ/Iep>KaTh MOTHBALIMIO AETeH K
yrioB. Tpuronomerpuyeckue GyHKIHH MOJTyYEeHUIO 3HaHUH, HAJIaXKMBAHUIO
MPSIMOTO yTJIa MO3UTHUBHBIX MEKIMIHOCTHBIX
Teopema KOCHHYCOB OTHONIEHUH B KJ1acce, MOMOTal0T
Teopema o mromaau TpeyrojabHUKa YCTAQHOBJICHHIO T0OpOKeTaTeIbHON
Teopema cunycoB aTMoc(epsl BO BpeMsl ypoKa
Kontponbnas padota Ne5
OxkpyxHOCTH 23




B3anmHoe pacnonoxeHue npsMon u
OKPYKHOCTH

KacarenbHas Kk OKpyKHOCTH

['panycHas Mepa 1yru OKpyKHOCTH
3ameyaresbHble TOUYKH TPEYTOJIbHUKA U UX
CBOMCTBA

Bniucannast okpyKHOCTb

CBOMCTBO OIMCAHHOIO YETHIPEXYTOJbHUKA
OrnncaHHast OKPY>KHOCTb

CBOICTBO BIMCAHHOI'O YETHIPEXYTOJIbHUKA
Pewenne 3anau

®opmyna Diinepa

Teopema Iltonemes

BueBnncanHbIe OKPYKHOCTH

KonTponbnas padorta Ne6

WHumupoBaHue U MoAIepKKa
HCCHCHOBaTCHBCKOﬁ ACATCIIbHOCTHU
00y4aromuxcst B paMKax
pea3anuy MU HHIUBHIYaJIbHBIX
Y IPYIIIOBBIX HCCIIEIOBATEIBCKIX

MIPOEKTOB.

HTorosoe nosropenue

Hroro

102




9 kjacc

Homep

Ha3Banmue pa3nena / Tembl

Conep:xaHue BOCIIUTATEIBLHOTO
MOTEeHIHAJIA YPOKA

KoaunuectBO
4acoB

BekTopsbl

17

[TonsiTue BekTOpa. PaBeHCTBO BEKTOPOB.
CroskeHue ¥ BEIYUTAaHHUE BCKTOPOB.
YMHOKEHUE BEKTOPOB Ha YHUCIIO.
Pasnoxenune BekTopa 1o 1ByM
HEKOJUIMHEAPHBIM BEKTOPAM.
[IprumeHeHne BEKTOPOB K PEIICHUIO 3aa4
U JJOKA3aTelIbCTBY TEOPEM.

KonTponbnas padora Nel

YcTaHOBIIEHHE JOBEPHTEIBHBIX
OTHOILIECHUH MEX]y YUYUTEIEM U eT0
YUEHHKAMH, CIIOCOOCTBYIOIINX
MIO3UTUBHOMY BOCHPHUSTHIO
oOyJaronuMucs TpeOoOBaHUHN 1

MPOCHO YUHUTEII.

Metox koopaAMHAT

34

Koopaunats! BexTopa.

[Ipocreiimune 3axa4n B KOOpAUHATAX.
[Ipumenenune MeTo1a KOOPAUHAT K
PELICHHUIO 3a/1a4.

YpaBHEHME TMHUM HA IUIOCKOCTH.
YpaBHEHHE OKPYKHOCTH.

YpaBHEeHHE NIPSIMON.

VYpaBHeHHe napadoibl, TUnepooIIbl U
JIIUIICA.

Cummetpus B koopanHaTax. OKpy>KHOCTb
AnomioHus.

Pemenne 3anau.

KonrtponbHas padora Ne2.

CooTHolIeHnE MEXIy CTOPOHAMHU U
yIiaMH TPEyrojbHUKA.

CkaisipHO€ ITPOU3BEIEHNE BEKTOPOB U €T0

CBOMCTBA.

CkanspHoe Mpou3Be/IeHEe B KOOPANHATAX.

[IpumeHeHue cKaIsipHOTO MPOU3BEACHUS
BEKTOPOB K PEUICHUIO 3a/1a4 U
JI0Ka3aTeNIbCTBY TEOPEM.

Kontponbnas padota Ne3

[ToOy>xeHue o0yyaroumxcs
coOroaTh Ha ypoKe
OOMICTIPHHATHIE HOPMBI TIOBEACHUS,
npaBuia OOLIEHUs CO CTAPIIUMU
(Y4uTeNnsIMu) U CBEPCTHUKAMHU

(oOy4aroMMucs).

JJIMHA OKPYKHOCTH U IJIOIIAb KpPyra

15




IIpaBuIbHBIE MHOTOYTOJIBHUKH U UX
CBONCTBA.

ITocTpoeHue npaBUIIBHBIX
MHOI'OYTOJIbHUKOB.

OKpy>XHOCTb, OITMCaHHAsl OKOJIO
IIPaBWJIBHOI'O MHOTOYT OJIbHUKA.
OKpy’>KHOCTb, BIIUCAHHAS B IIPAaBUJIbHBIN

MHOTI'OYT'OJIbHHK.

HJ'IOH.[&,I[B MMPpaBUJIbHOI'O MHOI'OYT'OJIbHUKA.

JnuHa okpyxHOCTH. TMHa nyru
OKPY>KHOCTH.

[Inomane kpyra, ceKTOpa, CErMEHTa.
Pemenue 3amau.

KonTponbnas padorta Ne4

Hcnonp30BaHre BOCIIUTATEIbHBIX
BO3MOKHOCTEH COJEpKaHUS
yueOHOro npeaMeTa yepes
JIEMOHCTPALIMIO IETSM IPUMEPOB
OTBETCTBEHHOT'0, TPaKJAHCKOTO
MOBEJICHUS, TIPOSIBIICHUS
YeJIOBEKOIIO0US 1
JI0OpOCEPICYHOCTH, Yepe3 moa00p
COOTBETCTBYIOIIUX TEKCTOB IS
YTEHUS, 3a]1a4 JJIsl peLICHus,
POOJIEMHBIX CUTYaIUH IS
00CyXKIeHUS Ha YPOKax
MPEIMETHBIX JEKaJl, TOCBSIIEHHBIM

NaMATHBIM JaTaM.

OTtoOpaskeHue MIOCKOCTH Ha celsl.
[lonsTre nBUXEHUS.

[TapamtenpHbI IEPEHOC.

IToBopoTt

IlenTpanpHas U oceBasi CAMMETPUS.
Komnosunus 1BUKeHUN.
Wcnonb30Banue ABMKEHUN MIPU PEIIEHUN
3a/1a4.

LlenTpanbHo€e Mo j00HME U €ro CBOMCTBA.
Vcnonb30BaHue EHTPATBHOTO MOA00US
IIPY PELICHUH 33]]a4 U TEOPEM.

[Tonstne nuBepcnu. [lapameTpsl
HCII0JIb30BAHUS NHBEPCHH.

KonrtponbHas pabora Ne5

00 akcnomax reomerpun. HauaabHbie

CBC/ICHUSA U3 CTEPECOMETPHUUA

[Ipumenenue Ha ypoke
MHTEPAKTUBHBIX (POPM pabOThI
y4dalmxcs.

Bxirouenue B ypox UIpOBBIX
IIpoueayp, KOTOpbIe MOMOTalOT
MOJEPKAaTh MOTUBALIIO JETEU K
MIOJIyYEHUIO 3HAHUH, HAJTAXKUBAHHUIO

IIO3UTHUBHBIX MCKIIMYHOCTHBIX




OTHOIIICHUH B KJIacCe, IOMOTa0T
YCTaHOBJICHUIO JTOOpOKeTaTeIbHOM

aTMoc(epsl BO BpeMst ypoKa

Hcropuueckue cBeieHUsI O pa3BUTHUS
TCOMETPHH.

AKCUOMBI TEOMETPHUH.

O reomerpuu JIobaueBCKOro
MHororpaHHuK"

Tenau IMOBEPXHOCTHU BpaAILICHUA

NuunuupoBanue u noaaeprka
HCCIIeI0BATEIbCKON eI TEIILHOCTH
00yJaromuxcst B paMKax
peanmaunu nMHn I/IHI[I/IBI/II[yaJIBHBIX
Y TPYIIOBBIX UCCIIEI0BATEIbCKUX

ITPOCKTOB.

Hrorosoe noBropenue

Conep:kaHue BOCIIMTATEIbHOTO
NMOTEHINAJIA YPOKA

Hroro

102




