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IHOSICHUTEJILHAS 3ATIMCKA

l'eomerpus xak omun wu3 OCHOBHBIX pasjielloB IUKONBLHOM MaTeMaTHky,
MMEIOIUH CBOCH [eTbio 00ecreunTh U3yueHue cBONHCTB pa3MepoB ¢uryp, mx
OTHOWICHHH H  B3aMMHOE pacrnionosxenue, OIMMPAETCs Ha  JIOTHYECKYIO,
AOKA3aTCILHYIO UHHUIO. LleHHQCTh M3ydeHus E€OMETPUH HA YPOBHE OCHOBHOIQ
obmmero ofpasosanus 3aKIII0YaeTCA B TOM, 4T0 o6yvarommiics YYHUTCS TIPOBOJUTE
JOKa3aTeNpHbIe PacCy>XIeHusl, CTPOUTE JIOTHYECKHe YMO3AKITHOYEHUS, JOKA3BIBATh
UCTHHHBIE YTBEPKIEHUS W CTPOUTE KOHTPIIPUMEPEI K JIOXKHBIM, IIPOBOJIUTE
PacCyXIeHuss  «oT npoTHBHpro», OTIHYATE  CBOjiCTBA OT  INPHU3HAKOB,
(popMyanOBaTL obpaTHbIe yTBEpKIeHMS.

Bropoit nensio msyuenus TCOMETPHH  SBISETCA HCIONB30BaHUE eF Kak
MHCTPYMEHTA IIPH pEIleHHH Kak MATCMaTHIeCKUX, TaK M NMPaKTHYeCKWX 3ajau,
BCTPEHAKOIINXCA B peanbHON  KW3HH, OGyuarommuiics  momken HAYYUThCH
OTIpeNeHTh TeOMETpUIECKyIo (hurypy, OIKCcaTk ClIOBaMHU HaHHBIﬁ YEPTEK MU
PHUCYHOK, HAWTH IUIOMIAAb 3eMENbHOro YHaCTKa, paccHUTaTh HEOOXOMUMYIO [UTHHY
OITOBOIOKOHHOTO Kabesns wim: TpeGyemble pasMepel rapaxa s aBTOMOGHIS,
ITOMY cOOTBeTCTBYyeT BTOpas, BBIYHCIUTE/IbHAS JIMHUS B M3Yy4YeHUH reoOMeTpuH,
[Tpu pemienuu 3amay HMPaKTUIECKOro xapakrepa ofyuarolmiics yantes CTPOHUTH
MaTeMaTHYCCKUE  MOJENM  PEANBHBIX  IKH3HEHHBIX CUTyallW#i, IPOBOIUTE
quncneum M OLEHHUBATH aJIeKBATHOCTE MOJTy4EHHOTO pesynbTara,

Kpaiine Baxno NOM4YEPKUBATE CBSI3U PCOMETPUHN C JPYyruMU y4eGHBIMH
mpeMeTaMH, MOTHBHPOBATk HCHIOJIB30BATH OMpe/IeeHus PEOMETPHYECKUX (huryp
U TIOHATHIA, ACMOHCTPUPOBATE NPUMEHEHHE I10JTyYeHHBIX YMEHUH B (u3Mke U
"I‘CXHHKC, Omn  cBssu  HauGonee AIPKQ * BHAHBI B TeMax «BekTopsy,
«Tpuronomerpuueckue COOTHOIIIEHHUSY, «Meton koopaumaty wu «Teopema
ITudaropay. h

YuebHpii Kypc «['eomerpus» BKFOHAET C/ICIIYIOIIHE OCHOBHBIE DPa3fieibl
conepxcaﬁwlr «'eamerpuyeckye $uryper u  ux cBoifctsay, «H3mepenue
FeOMEeTPHYECKUX BEJIUYUEY, «JlexapToBel  KoopmuHATEI  Ha IIJIOCKOCTH,
«BekToprI», « JIBuxkenus IIJIOCKQCTHY, ((Hp&oGp%‘OBaHHH nogo6usy.

"Ha ﬁayHeHHe yHeOHoro Kypca «I'eomerpus» orBoauTest 204 yaca: B 7 knacce
— 68 wacoB (2 yaca B HEJIEeNI0), B 8 Kiacce — 68 yacos (2 4aca B HeJeno), B 9
Kiacce — 68 wacoB (2 yaca B Hezelno).



COIAEP)KAHUE OBYYEHMUS]
7 KIIACC

Hauaneuele noustus reomeTpuy. Touka, mpsmast, oTpesok, ayd. Yromn, Bumsr
YTIIOB. BepTukanbHble § CMEXHBIC  yriIbL  Buccekrpuca  yria. Jlomanas,
MHOroyroibHuK. llapannensHocTs u NEPICHNKYISIPHOCTE MPSMBIX.

CumMmeTprynEie ¢urypsr, OcHoBHBIE  cBOMicTBa  oceBoif CHMMETpHH.
ITpumepsr cummerpun B OKpy>KaloIeM Mupe, '

OcHoBHBIE TOCTPOCHHS ¢ MOMOLIBIO HHpKyns u suHedkd., Tpeyroneuk,
Bericora, Menuana, GucceKTpuca, UX CBOHCTRA, i ’ '

PaBHoGenpenuslit  u pj@lBHdCTopOHHHﬁ TpeyronbHukh, HepaBeHcTBo
TPeyroJIbHUKa., 5

CeolictBa  u  npusHaku PaBHOGEAPEHHOrQ  TpeyrosbHuKa. ITpusnaku
PaBEHCTBA TPEYTrONEHUKOB.

CaoficTBa 1 pu3HaKy flapajIenbHBIX IpaMeIX, CyMMa yIiioB TpeyronpHuKa.
BHewnwme yrisr Tpeyronsuuxa.

[MpsiMoyronsHerit TpeyroilbHUK. CBOHCTBO MemmaHb] NIPSIMOYTOJIBHOIQ
TPpEyrolbHKMKa,  NpPOBEeNEHHONW K runoTenyse.  Ilpusnaku  paBencTsa
NPAMOYTQIIBHBIX TPEYTOJILHUKOB., [TpsamoyroneHsi TPEYTrONBHUK ¢ yriioM B 30°,

HepaBencrea B FCOMETPHH: HEPaBEHCTBO TPEYrONbHHKA, HEpPaBeHCTBO O
ATMHE JIOMAHOH, TeopeMa o GoJblIeM yrie u Gonpuiel CTOpoHe TpeyropHMKa,
ITepnennukynsp u Haknonuas, '

I'eomeTpuyeckoe mecto  Tovek, Buccexkrpuca yrna wu CEpEeIMHHBIN
NEePIeHIUKYISp K OTPE3KY KaK reOMETPHUYECKHE MECTa TOYeK.,

OKpyXHOCTE KpyT, Xopaa u AMAMETP, UX CcBoHcTBa. Biaumuoe
PACTIONOXCHNE OKPYXKHOCTH M Tpsimoit, KacaTenpras u CeKyllas K OKPYXHOCTH,
Dpr)KHQCTB, BllHCaHHast B yroj, Brucawwas w omucapnas OKPY>KHOCTH
TPeyrojbHHKa. ,

8 KJIACC

HeTpipéxyroapHuxw. [Tapannenorpamm, ero NPpU3HAKK U cBOMCcTBa. YacTHbIe
CJIyHan napajjieorpaMMoB (IpsAMOYTONBHHK, pomb, KBanpart), ux IIPU3HAKH U
cBOJiCTBa, Tpanenpst, paBHOGOKas Tpanenus, e€ CBOWCTBA M NpU3HAKH,
[Ipsmoyromeras Tpanenms.

Meton ynBoenuss menuansl. LIeHTpaJu;Ha;I cumMetpust, Teopema Paneca u
Teopema 0 MPOIOPLUOHANBHEIX OTPE3KaX,

' Cpennue nmuHuu TpeyronpHuka ¥ Tpanenun. LlenTp macc tpeyronbHuka,

[Tonobue Ttpeyronpuukos, KOSQ)Q)HLIHeHT nonodusi. IlpusHaku momo6us

TpeyroibyKos, Ipuvenenne nono6us npu PelLIeHnY NTPaKTHYECKUX 3a/1aq.



CeoticTBa momaeit FCOMETPUYECKUX uryp. DopMmyasr s IJ101aIH
TpeyrojibHuKa, mnapajienorpaMma, pom6a u Tpanemy. OrtHomenue mnomaneii
MogoGHEIX (uryp. | |

Beryucnenne miomapneii TPCYTQILHUKOB ¥ MHOTOYTOJIBEHUKOB Ha KJIeTHaTON
Oymare. N ' :

Teopema ITugaropa. ITppmenenne  Teopempr [Tucharopa mpu peleHun
NMPAaKTHYECKHX 3a/ay. :

Cunyc, xocumyc, TaHTEHC OCTPOro yria HpAMOYTOJIBHOIO TPEYTroJIbHUKA,
OcHoBHOE TPUTOHOMETPUYECKOE TOXKIIEeCTRO., Tpuronomerpuneckue byHKIMY
yrioB B 30, 45 u 60°, '

Brncanneie u uentpansmpre YTJIBL, Yrojl MeXIy KacaTelbHOH H XOpIOH,
Yriel - Mexzy  xopaamu PI CCKYIMMH.  BrumcaHHele W onmcanmsie
HEThIPEX YT OMBHUKH, Bsaumuoe pacronokenne ABYX OKpyxHoOCTel. KacaHue
OKpyx)HOcTel. O61une KacaTenpHbIe K ABYM OKPY>KHOCTSIM.

9 KJIACC ' )

Cunyc, KOCHHYC, TaHIeHC yrmo ot 0 gmo  180°. OcHOBHOe
TPHTOHOMETPHIECKOE TOXKAECTBO. DOpMYITH] MpHBeeHus!.

Pemenne Tpeyrompnykos, Teopema kocunycos wu TeOpeMa CHHYCOB,
Pemtenne npaktuyecknx samay ¢ HCTIONTL30BAHMEM  TEOpPEeMBI KOCHHYCOB U
TEOPEMBI CHHYCOB. ; ’

ITpeo6pasosanue nomobus, Iopo6ue coorseTcTBeHHBIX 9JIEMEHTOB,

Teopema o mnpoussenenuy OTPE3KOB XOpZ, TEOPeMBI O IPOHU3BEICHUH
OTPE3KOB CeKYIUHX, TEOPEMA O KBAAPATE KACATETHHOI.

BexTop, miuna (Momyne) BEKTOpa,  COHANpaBJEHHBIE  BEKTOPEI,
NPOTHBOIONIOKHO  HaNpaB/JEHHEIE BEKTOPEI,  KOJNIMHEapHOCTh  BEKTOPOB,
PABEHCTBO BEKTOPOB, OIEpaluy Haj BeKTOpamu, PasjoikeHne BekTOpa mo JABYM
HEKOITMHeapHbIM BekTopaM. Koopauuatsr BekTopa. CKansgpHoe NpomsBeneHye
BEKTOPOR, IPUMEHEHHUE JUIS HaXOXKASHHUS [UTMH H YTIIOB,

JexapToBe! koopauHATEl Ha TIIOCKOCTH, Y paBHeHus IPSMOA M OKPY)KHOCTH
B KOOpZIMHATaX, MepecevyeHune okpymHocTeﬁ M NpsAMBIX. MeTos koopauHar u ero
NpYMeHeHue, A

Ilpapunerbie  MHOTOYronBHMKH, Hina | okpyxHoOCTH, I'panycnas wu
pallianHas Mepa yriia, BBIYHCIEHHE JTHH AYT okpyxHocTed, Ilnomans kpyra,
CEeKTOpa, CerMeHTa.

HBrXeHus mmockoctH p BHYTPEHHHE CHMMETpHH Quryp (3memeHTapHBIE
npencrasienus). [apannenpypiii nepexoc, [fosopor.



IVIAHUPYEMBIE  PE3V.JbTATEI OCBOEHHMSI TIPOTPAMMBI
YYEBHOI'O KYPCA « EOMETPHUSI» HA YPOBHE OCHOBHOI'Q
OBIIET'O OBPA3OBAHUSI

JIMYHOCTHBIE PE3YJILTATb]

JIuyHocTHBIE pe3yanam OCBOGHHS  TPOrPaMMBI y4ebHoro Kypca
«"eomerpus» XapaKTepU3yOTCs;

1) naTpuornyeckoe BOCNIHTAHHUE:

NIpOSIBIICHHEM  HHTepeca « K MpoLILIOMY M HacToAlIeMY poCCHICKOM
MaTeMaTUKH, LEHHOCTHBIM  OTHOLICHHeM K AOCTHXKEHHSIM  POCCUMCKHX
MaTeMaTHKOB H POCCHICKOH MaTeMaTHueckoii HWIKOJIBI, K MCIIOJb30BAHUIOD STHUX
AOCTHXCHIH B IPYTrMX HAayKaX U MPUKIATHEIX cepax;

2) rpa:nanckoe u AYXOBHO-HPAaBCTBEHHOE BOCIIMTaAHHUE;

POTOBHOCTBIO K BBHIITOJTHEHHUIO ‘OﬁﬂBaHHOCTe‘ffI TPaXIaHUHA Y peau3allii ero
fIpas, NPENCTABIEHHEM O MAaTeMaTHYECKHX OCHOBAX (yHKIIMOHMpOBaHHS
paBJII/IHHBiIX CTPYKTYD, ABICHHUH, Ipoueayp FpaXkianckoro obiecTsa (Hampumep,
BBIGOpEI, OIIPOCKI), TOTOBHOCTBIO K oﬁc_ymneau}o STHHYECKUX IPO6IIeM, CBSI3aHHBIX
€ TMPaKTYYECKUM TMpPUMEHEHHeM NOCTHIKEHHUH Hayxn, OCO3HAHHEM BAXKHOCTH
MOPaJIbHQ-3THYECKIX TIPUHLIMIIOB B AESATEIRHOCTH YIEHOTO;

3) TpynoBoe Bocnuranue: =

YCTAHOBKOM Ha aKTHBHOE y4acTHe B PCHICHHH TpakTHYECKUX 3a1ay
MaTeMaTHYeCKOl HarpaBiIeHHOCTH, OCO3HaHHEM BaXXHOCTH MaTeMaTHYeCKOro
00pa3oBaHys Ha MPOTSIKEHHH BCEH JU3HW IJIs yCIeImHOMH IpogeccronanpHOIM
AeSTeNbHOCTH W Pa3BUTHEM HeOOXOXUMBIX YMEHHH, OCO3HaHHBIM BBIGOpOM W
NOCTPOCHHEM MHIMBHIyaTbHOMN 'ipaeKTopHH 00pa30BaHUs U KUIHEHHBIX MIAHOB ¢
YUETOM JINYHEIX HHTEPECOB U O0IIEeCTBEHHBIX moTpeGHOCTElH;

4) >cTeTHYeckoe BocnuTanne: !

CMOCOGHOCTEIO K SMOLHOHAIBHOMY | 9CTETHYECKOMY  BOCIIPHSTHIO
MaTeMaTH4YeCcKux 00beKTOB, 3aaw, PCIICHUH, pacCyKneHu#, yMeHHI0 BHmeTsh
MaTeMaTHHecKHe 3aKOHOMEPHOCTH B MCKYCCTRE;

5) uennocTH HayuHOrO MO3HAHMS:

OPUEHTALMEH B JeATeILHOCTH Ha COBPEMEHHYIO  CHCTEMY HayYHBIX
MPE/ICTAB/IEHHH 06 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHSA 4esjoBeKa, IPUPOIBI
ObIIeCTBa, NOHMMaHMeM MaTeMaTHYecKOH Haykn Kak cdepsl deloBeyeckoil
uexTenLHpcm, STANOB €€ PAa3BUTHS M 3HAYHMOCTH /s Pa3BUTHS LUBUIH3ALUH,
QBITAICHUEM S3BIKOM MaTeMaTHKH U MaTeMaTH4YecKoil KYJIbTYpPOW Kak CpejcTBOM
uosﬂaHHsi MHDa, OBJIANCHHEM npocTediupMu HaBBIKAMH  HCCIIEIOBATENbCKOM
JeATeIBHOCTH; '



6) ¢usnyeckoe BocnHTaHWe, (hopmupoBaHue KyJbTYpPbl 310pPOBbSI H
3MOUHOHAJIBHOIO Omarononyuns;

TOTOBHOCTBIO MPUMEHSTh MAaTeMaTHYeCKHe 3HAHMS B HHTEpecax cBoerq
310POBbA, . BEACHMS  370pOBOrO = ofpasa | sKH3HU (300poBoe  nuTaHme,
cOallaHCHPOBAHHEIH  peXxHM 3aHATHH W OT]bIXa, perynsapHas  Qusnveckas
8KTHBHOCTB), C(OPMHPOBAHHOCTBIO HABHIKA peduekcun, npusHanuem cBoero
llpapa Ha OUIHOKY M TaKoro jke npasa JPYToro 4elI0BeKa;

7) aKoJI0THYecKOe BOCTIHTAHHE:

OPMCHTALlHeH Ha IPUMEHEHHe MATEMATHYECKHX 3HAHM JUISL pelIeHus 3a1ay
B 00macTu coxpaHHOCTH OKpYXKalOLIeH - Cpebl, IUTAHUPOBAHUS MIOCTYIIKOB K
OUCHKH WX BO3MOXHBIX IOCNEACTBUN JuIs OKpYXarolleh Cpesibl, 0CO3HAHHEM
rmobaneHOro xapakrepa KOJIOTHYECKUX MpobieM 1 NyTeH UX pereHus;

8) amanrauus x HIMEHSIQUIHMCSH YCJA0BHAM CONHANBHON H NPHPOIHOM
cpeasbl: '

POTOBHOCTBIO K NEUCTBUSM B YCTIOBHAX HEONPelNeNEHHOCTH, MOBBIIICHHIO
YPOBHA CBOEH KOMIIETEHTHOCTH Hepes NPaKTHHCCKYIO NesITENbHOCTD, B TOM YHCIIe
YMEHHE YYHUTBCS y Ipyrux THOJIed, TPHOBPETATE B COBMECTHOH JeSITeIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMITETEHIIUY Hi3 OMNbITA IPYTHX; |

HeoGXOMUMOCTEIO B (bopMHUpOBaHUK © HOBBIX 3HaHUH, B TOM Ywucie

(opmynupoBate unen, TMOHATHA, THUIIOTE3bI 06 06BEKTaX U SBICHHSIX, B TOM HHCITe
paHee  HEW3BECTHEIX, OCO3H@BATh, ne@numm COOCTBEHHBIX  3HaHWH
KOMIIETEHTHOCTE, IIaHUPOBATE CBOE PasBHTHE;
. crogo6HOCTHIO QCO3HaBaTh ' CTPECCOBYID  CHTYyaIHIO, BOCIIPUHHUMATh
CTPECCOBYI0 CHTYalLHMIO KaK BBI3OB, TpeOyrouuii KoHTpMep, KOPPEKTHPOBAThL
NPUHUMaeMble pelleHHs | nefcTaus, (hopMynMpoBath M oueHMBATH pPHCKH |
MOCIEACTBHS, GOPMHUPOBATE OIIEIT, '

METATPEAMETHBIE PE3Y.JIbTATHI
IlosHaBaTenbHbBIE YHHBepcabHbIe Y4eOHble qelcTBHS

ba3zoBbie jloruyeckne AelcTBHS:

* PBBIABIATL M XapaKTEPH30BATH CYIIECTBEHHBIC IIPU3HAKH MaTeMaTHYECKUX
06BeKTOB, TIOHSATHUH, OTHOIUEHHH MC)KII}’; TNOHSATUAMH, (pOPMYITUPOBATE
OI'IpeJIeJICHHﬂ MOHATHH,  yCTAHARTHBATE  CYINECTBEHHBIN IIPU3HAK
KNaccupUKalum, OCHOBAHUS JUTST oﬁoﬁmf_:HHﬂ M CPaBHEHHUSH, KPUTEPUU
MPOBOAMMOTO aHaNH3a; ' '

*  BOCTIPHHHMATE, (opmynupopaty  u NpeobpasoBRIBATE  CyXKEHMUS:
yrﬁepnnrenbnme W OTPULATENBHbIE, ' eIMHUYHBIC, YaCTHLIE « obmwe,
YCIIOBHBIE; :




BRUABIIATE  MaTeMaTHYeCKHe  33KOHOMEPHOCTH, B3aHMOCBS3H U
NPOTUBOpEeYHs B (aKTax, MAAHHEBIX, HaGIONEHHSIX W YTBEPKIEHUSX,
Npelyiarate KPUTEPUH JIJIsI BRISBICHUS 38KOHOMEPHOCTEH M IPOTHBOPEYHi;
ACHaTh. BBIBOABI C HCIIONB30BAHUEM 3aKOHOR JIOTUKH, NEIYKTHBHBIX M
UHIYKTHBHBIX yMozakﬁmgeHHﬁ, YMO3aK/TFOYEHHH 110 aHATOTHH;

paz6upars noxas;aTeJ_ich;féa MaTeMaTHYeCKUX YTBEPXKIEHHN (IIpsIMBIE U OT
NMPOTHBHOTO), NPOBOJHMTH CAMOCTOSTENHHO HECJIOKHBIE JI0Ka3aTeIbCTBA
MareMaTH4ecKuX  (pakTOB, - BRICTPAHUBATH ApryMeHTAlMIO, IIPHBOIUTE
IIPUMEpEI 1 KOHTpHp’HMepr, 060CHOBBIBATE COGCTBEHHbIE paccyxieHus;
BBIOMpATE Ccrioco6 perieHus  yqeGHOH 3amaun (CpaBHMBATL HECKOJIBKOQ
BapHaHTOB  peIIeHHs, BHIGHPaTh Hauboree NOIXOAAIMH ¢ y4ETOM
CaMOCTOSITEIIbHO BIJEIEHHBIX KPUTEpPHER).

BasoBue HCCIe0oBaTe/ILCKH e ZleﬁCTBHﬂ; :

MCIIONIb30BATE BOTIPOCKI KaK HCE/Ief0BaTelbCKHi HHCTPYMEHT I03HAHUS,
(hopMymupoBath  Bompockl, (ukcupyiomme NpOTHBOpEYHe, npobnemy,
CaMOCTOATENIHO  yCTAHABIUBATE HCKOMOE U AaHHOe, (opMHpOBATH
FUNOTESY, apryMEHTHPOBATE CBOIO NOIHIIMIO, MHEHHE;

MPOBO/IMTE 110  CAMOCTOATENBHO COCTABJICHHOMY TIJIaHY HECIIQ)KHbIH
OKCMEPUMEHT, HEGONBILIOE HCCeIOBAHME M0 YCTAHOBICHHIO 0CcoOeHHOCTEH
MaTeMaTU4YeCcKOro 061>era, 3aBUCHUMOCTENH 00BEKTOB MEX ]y co0O0ii;
CaMOCTOATENFHO (OpMYITHPOBATH 06OBIIEHNS U BBIBOJIBI 10 pe3y/IhTaTam
MPOBEIEHHOrO HabroReHu, HCC/IENIOBAHNS, OLCHUBATh JOCTOBEPHOCTE
MOJyMEHHBIX Pe3yIIbTaTOR, BRIBOJOB 1 0006menpii;

MPOTHO3MPOBATL BOIMOXHOE pa3BHTHe lporiecca, a Tak)Ke BBIJBUraTh
MPEATIONIONKEHHS O er0 PA3BUTHH B HOBBIX YCIOBHSX.

PaGora ¢ unopmanmneii: -

BBIAIBIATE  HEIOCTATOYHOCTE M M3GBITOYHOCTH MH(QOPMALIMH, NaHHbIX,
HEeOOXOIUMBIX s PeLICHUS 3a1a9H;

Bbfﬁnpars, aHaIM3UPOBATE, CHCTEeMAaTH3UPOBATh W MHTEPIIPETHPOBATE
HﬁcpopMaumo Pa3IMYHBIX BHIOR U (opm npencrasnenns;

BBIOMpaTE  (opmy NpeJCTaBIeHUS HHpOpMaIHu HJUTFOCTPUPOBATH
PCIAEMbIC  3a7aqM  CXEMaMH, AWArpaMMaMH, WHON rpadukoll u wux
KOMOWHAISIMU; L . e

OLICHMBATh - HalEKHQCTh vHGOpManuH 110 KPUTEPHSAM, TNpeIoKEeHHBIM
YIHTETeM Uil C(bOpMYJIHpOBaHHbIM CAMOCTOATEIBHO.

KommyHnukatusurie YHUBEpcaabHbIe y4yeOHbIe JeiicTBHN:

BOCTIPHHAMATE U (OPMyITMPORATE CYKAEHHUS B COOTBETCTRBHY C YCIIOBUSIMU
M LeJIsIMK OOILEeHHUs, SCHO, TOYHO, "PaMOTHO BBIP&XXATk CBOIO TOUKY 3pEHHUSI



B YCTHBIX M IIUCbMEHHBIX TEKCTAX, AaBaTh MOSCHEHHS [10 X0y pelIeHus
3a/1a11, KOMMEHTHPOBATE [OTyYeHHEIH pesyibTar;

B XOZie 06CY)KIEHHs 3a/1aBaTh BOIPOCK! Mo cymecTBy o6cyxnaeMoii Tembl,
MpOGIEMBI, pelTaeMol 3a/1a4y, BHICKA3LIBATE UJI€H, HallelIeHHbIE Ha [TOMCK
PeIICHIS,  CONOCTABNATh  CBOH CYKIACHUS C  CYXHCHHUSIMH JpYyTHX
YYACTHUKOB III/IEUIOI‘&, 06Hapy>KI/IBann pasinyue u CXOICTBO H03I/IIII/II71, B
KOppeKTHOH (opme hopMmyuposats PasHOIIIACHS, CBOX BO3pa)kKeHHsI;
Mpe/CTaBIATh peéynbjarbl pelienus - 3ajaym, 9KCIIEpPUMEHTA,
HC;:HGIIOBaHHSI, TIPOCKTA, CaAMOCTOATENIHO BBIGUpATH (opmar BeicTyIIEHIS
C YHETOM 3a/1a4 Npe3eHTauuy u ocoGeHHOCTe ! ayuTopHy;

NIOHUMATh U ncnonmomia npeHMymeCTBa KOMaHIHON ¥ MHIMBHIYaTbHON
paboTel npu penreHny Y4gOHBIX MaTeMaTHuecKux 3ajau;

MPHHAMATE Leb COBMECTHOH NeATelbHOCTH, TUIAaHUPOBATh OPraHMU3ALMIO
COBMECTHOH  paBoThl, pacrpeaensTh BHIBI  pabor, JOTOBapHUBaThCs,
0GeyxkmaTh mpouecc u pésynLTaT PaGoTsl, 0606maTs MHeHMs HECKOJIBKUX
mozeit; ‘ B

Y4ACTBOBATE B TPYNIOBEIX  (hopMax  paGoThr (o6eyxnenus, obmen
MHEHHAMH, MO3IOBBI® IITYPMEI | APYTHE), BBITIONHATS CBOIO 4acTh paboThkl
W  KOOPAMHHUPOBATH CBOU JeHCTBYs ¢ APYFUMH 4qJIeHAMH KOMAHJIbI,
OLICHMBATh Ka4eCTBO CBOEro BKJIana B 06Iuif IIPOYKT IO KpUTEpUsM,
CHOPMYITHPOBAHHBIM y4acTHHKAMH B3aUMOJIeCTBHSI.

Perynsituubie ynupepcannupie y4ueOHble geficTBus

Camoopranusauus:

CaMOCTOATENIRHO COCTABIATE [UIaH, ANrOPUTM pelICHHS 3a1ady (unu ero
4acTh), BBIOMpATE Crocal pemseHus o YUETOM HMEIOMIMXCS PeCcypcoB
COBCTBEHHBIX BO3MO>KHVOCT¢I7I, aPTYMEHTHPOBaTh W KOPPEKTHPOBATE
BapUAHTBI PEIICHUH ¢ y4ETOM HOBOM HH(MOPMALIHH.

CaMOKOHTpOJIb, IMOUHOHAJhHBIH HHTEJJIEKT:

BJIAZICTH CIIOCOOAaMK CaMQIPOBEPKH, CaMOKOHTPOJIS TIpoLiecca U pe3yJibTara
pelIeHus MaTeMaTHYeCKOH 3a/1a4H; '

NPEeABUIET TPYAHOCTH, ROTopme MOTYT BO3HMKHYTb IIDH PEINeHNH 3a1a4H,
BHOCHTh KOPPEKTHBEI B ACATENRHOCTh HA OCHOBE HOBBIX OOCTOSTEHCTS,
HAMICHHBIX QIIHGOK, BBIABIICHHBIX TPYAHOCTE;

OLEHUBATE COOTBETCTBUE PE3YIIbTATA JEATEIEHOCTHU NOCTABJIEHHON 1IN U
YCIOBHSM, OOBSCHSTE HquHHBI NOCTHXKEHUS WIH HeLOCTHKEHHUS LeJTH,
HAaXOIUTh OMIMOKY, 1aBaTh OLIEHKY nprHoGpeTéHHOMY OmEITY,

NMPEIMETHBIE PE3YJIbTATBI



K xouny o6yuenus B 7 KJaacce oOyqaromumics: momyqut CIIEIYIOIIHE
NpeIMETHBIE Pe3yIIbTaTHI: :

PacriosnaBarts M3YYCHHBIC TeOMETpHYecKHe (uryper, ONpEeNeNATh uX
B3aNMHOE pacrosioxkeHue, -M306paxaTh FCOMETPUHECKHE (UTYpBI, BHITOIHSTE
HEPTEeXHU [10 YCJIOBHIO 3a1‘1aq1/;: M3mepsaTe nuneiinbie u YTJIOBBIE BEeJTUYMHBI,
Pewars 3anaun Ha BeruncIeHME AJTHH OTPE3KOB ¥ BEJIMYHH YIIIOB,

Jenats IPYOYIO OLEHKY ' THHEHHBIX H YIJIOBBIX BEIIMYUH TIPEAMETOB B
PeaNBHON KHU3HH, pazmepos NPUPOAHBIX 06BEKTOB. Pazmuuarh pasMephl ATHX
00BEKTOR 110 Mops Ky BEJTUYUHEI. , '

Ctpouts yeprexu reOMei“quecxuM 3aavam,

[Tonp3oBaThcs NpU3HAKaMH  paBeHCTBA | TPEYTOJIBHUKOB, HCIIONB30BATh
NPU3HAKY 1 CBOHCTBA paBHOGEAPEHHBIX TPEeYIrONBHUKOB NP pelIeHUH 3aaad,

ITpoRoauTs JIoTHYeCcKHe péccymneﬂna ¢ HCHOJIBBOB&HI/IGM reOMETPUYECKUX
TeopeM. , |

[Tonp3oBatecs NIPU3HaKaMK  paBEHCTRA MNPAMOYTOJIbHEIX TPEYrOJbHUKOB,
CBOWCTBOM  MeaMaHBlI, NpOBEAEHHOW K rupoTeHyse IIPSIMOYTOJIBHOTQ
TPEYTOIIbHIKA, B PEHICHUH F€OMETPHHECKHX 38144,

Onpenensts 1apajilieIbHOCT MPSIMBIX € [IOMOLIBIO YTTIOB, KOTOpEIe 06pasyeT
€ HMUMU cekymas, OnpenensTs ‘napannenwoc"rb NPAMBIX C IIOMOIIBIO PaBEHCTBA
PacCTOAHUI OT TOYEK OAHON MPAMOM 10 Touek ApYTOH IpsiMoi,

PemaTr 3anaun Ha kneTyaroi Oymare,

IlpoposuTe BRIYMCTEHUS u HAXO/IUTH YHCIOBEIE 1 OyKBEHHbIE 3HAYEHHS]
YIIOB B TEOMETPUYECKHMX 3ajavax ¢ HCIIOJIb30BaHUEM ~ CYMMBI  YIJIOB
TPEYTOJILHHKOB W MHOTOYrOJIBHUKOR, CBOJiCTB  yriIoB, 00pa3oBaHHBIX IpH
MePeCceyennn IBYX NapaiulesbHbIX MpAMBIX cexyuied. Pemate mnpaktuyeckue
3a/1aY1 Ha HAXOXKIeHHe YIIOB, ‘& iy ! ]

Brnagers mnonstrem FEOMETPHHECKOr0 MecTa TOYeK. YMeThb OmpejessTh
GucceKkTprcy yria cepeﬂHHHLIi‘_I TNEPICHANKYIISIP K OTPE3KY KaK IeOMeTpHYecKHe
MECTa TOYeK, ' |

'(I)opmynuposarb OTIPENCNICHUS OKPYXHOCTH W Kpyra, XOpIbl H Juamerpa
Qpr)I(HOCTPI, I10JIB30BATHCS UX CBoP‘ICTBaMH. YMe‘TL [IPUMEHATR 3TH CBOMCTBA MpH
pelerun 3aaaq. : A

Bragers mousTuem OITUCAHHOH OKOJIQ TpeyroyipHUKa OKPYXHOCTH, YMETh
HAaXOIUTh e€ IeHTp. Ione3oBareest axramu o Tom, uro GHCCEKTPHCH yriIoR
TPEYTONBHUKA TIepecekaroTes B OJHOW TOYKE, W O TOM, YTO CepelMHHBIE
MePHeHIHKYISPBI K CTOPOHAM TPEYTrONbHHKA [TePECEKaOTCs B QHOM TOUKe.

Bnanerb TIOHSATHEM KacaTeNbHOM K OKPY)KHOCTH, TTOJIb30BATHCS TEOPEMOI O
MEPICHANKYIAPHOCTH KacaTeJbHON K paavyca, NpOBEIEHHOTO K TOYKE KaCaHUs.



ITonp3oBatees npocredimmmy TCOMETPUIECKUMU HEPAaBEHCTBAMH, MOHUMATE
HX NPaKTHYECKUM CMBICIT. 1

ITporoanTs ocHOBHEBIE TeOMETpHYECKHUE TIOCTPOCHUS C MOMOIIBIO LIUPKYIS |
NTMHENKH. 2

K xonny o6yvenus s 8 kunacce ofyvarowmiics MOJIYMHUT CIIEAYIOIHe
NIPeAMETHEIE Pe3yIILTaTEI:

PacriosnaBate  ocHoBHBIE  BuIEI HeTBIDEXYTONBHUKOB, HX  EMEHTHl,
MOTE30BATkCA X CBOHCTBAMHU IIPH peleHn feOMeTqueCKnx 3a1au.

ITpumensite cBoiicTsa TOYKH TICPECEHCHUsS] MeNUaH TPeyroyibHUKA (leHTpa
Macc) B pelLIeHH 3a1ay. | ’

Bnanets nmousituem cpenmedt nmunum TPEYTONBHUKA M TPanenuu, MpUMEHSTh
MX CBOWCTBA NpPH peIleHHH reoMeTpruieckux 3anad. ITonp3oBaThes TEOpeMOoi
Daiteca ¥ Teopemoii o TMPOMOPUHOHATBHEIX OTpe3Kax, IPUMEHSTh UX JJIS PeLICHHUs]
NPaKTHYECKUX 3a/1ay. ‘

IpumensTs npusnaku nono6us TPEYPONILHHKOB B PEIIEHUH I€OMETPUYECKIX
3a1ay, :

[lonpzosathest  Teopemoi Inparopa nns  pemenus Te€OMETPUYECKUX U
MpakTHiecknx 3aaady. CTpouThk MaTéMaTHHecxym MOZIeNTh B MpPaKTHYECKHX
3ajlatax, caMoCTOATeNIbHO J1eMaTh YePTéxK U HAXOIUTh COOTBETCTBYIOLIUE JITTHHBI.

Brnagets nonsTHsMH CHHYCA, KOCMHYCA M TaHIeHca OCTpPOro yria
NpAMOYTONbHOTO TpeyronbHuKa, [Tonbe30BaThes HTUMY TIOHATHSIMU IJISI peleHuUs
NPaKTHYeCKHX 3a71ay. o e

Boryucnars (pasnudubivm criocobamu) mromans TPEYrojibHUKa U TUIOIAIH
MHOTOYTONBHBIX ~ QUTYp  (HONB3ysch,  rie HEOOXOMMMO,  KallbKyaATOpOM).
Ipumensate nomyuennsie ymenus p NPaKkTUYECKUX 3a/1a4ax.

Brnazets nonstusmu BITMCAHHOTO W [EHTPANBHOTO yPJa, WCIOJIB30BATE
TE€OpEeMBI 0 BITHCAHHBIX YIIax, yriax MEXNY XOplaMH (CeKyIUMHU) U yrie MEXTy
KacaTelbHON 1 XOp/I0# [Py peleHny reOMETPUYECKHX 3a/1ad,

Brnagere momsTtuem oﬁucaHHorq qublpéxmeILHHKa, MIPUMEHSTh CBOUCTBA
OMHCAHHQrO HeThIPEXYTOIBHHUKA [IPH pemeuﬁu 3azaq,

[IpumensTe momyvennpie sHapms Ha TIPAKTHKE — CTPOUTE MaTeMaTHYecKHe
MOZeNTH 1A 3a/1a4 peanbHON KHU3HH | NPOBOAUTEL COOTBETCTBYIOIINE BHIYHC/ICHUS
C npﬁMeHeHHeM 1oJ100UsT U TprOHOMeTpHH‘ (mone3ysce, rue He00X0IHMO,
KallbKyJIATOpPOM). ! , s

K KdHuy oOyueHHus B 9 KJjacce oOyHaromuiics: mosyqur CleayIoNre
NIPEAMETHBIE Pe3yJILTATHI; ,

* 3uatp TPUTOHOMETPHYECKHE (DYHKUUH OCTPHIX YITIOB, HAXOIHTH C KX
[TOMOIIBK) pa3IMYHbIE HIIEMEHTHI ﬁpaMdyranHoro TPeyroJibHUKa («pelieHne



MPAMOYTOJIEHBIX TPEYroIbHUKOBY), HaxomuT (¢ moMormsio KaNbKyJIATOpa) JITHHEI
W YIIIBI 1715 HeTaGIHMYHBIX 3HAYCHHUH, .

ITonp3oBatkes (bopMmynamu npuBeneHNs ¥ OCHOBHEIM TPUTOHOMETPHUYECKUM
TOXKAECTBOM st HaXOXAGHHS COQTHOIIEHM MEXIy TPUTOHOMETPHYECKHUMH
BeJIHYHHAMH. i

Hcnone3osats Teopempr CHHYCOB M KOCHHYCOB JUISl HAXOMAEHUS Pa3IHIHBIX
3TIEMEHTOB  TPeyroNbHIKA («pemeune TPEYTONEHAKOBY), NPUMEHSTH UX IIpH
PCLICHUH F€OMETPUYECKUX 3814y,

Bragers  nonstusmy npeoGpa3oBanus  mogoGus, COOTBETCTBEHHBIX
JIEMEHTOB MONOOHBIX uryp, [Tonb3pBaThes CBOHCTBAMM MOIOGMS IPOU3BOTHHBIX
(bUryp, yMeTh BBIYMCIATSH JUIMHEL ¥ HaXOMWTh YIJIBL 'y HOIOOHEIX  (huryp,
IMpumenste cpoiictea mono6us’ B NPaKTUYECKNX 3a/adax, YMeTb NpHBOAUTEH
MPUMEPEI NOJIOOHEBIX (uryp B OKPYXarolieM mupe,

~ IMonp3oparses TeopeMaMy o HpOH3BeneHHN OTPE3KOB XOpJ, 0 NPOU3BEIEHUH
OTPE3KOB CeKyILHUX, 0 KBaJipaTe KacaTelbHOH,

ITonpsopatees BexTopamu, anI/IMaTI; UX TCOMETPUYECKMH U (bHU3nYecKuit
CMBICHI, TPUMEHATE HX B 'pelIeHHH FCOMETPHYECKUX H  QH3HYECKUX 3a1ay.
[IpumenaTs ckanaproe POHU3BE/ICHHE BEKTOPOB [Is HAXOXK/AEHMUSI JUIMH U YTIIOB.

ITonk3oBatses METOIOM KOOPAWHAT Ha TUIOCKOCTH, [IPUMEHSITh €ro B
PCHICHHI FCOMETPHYECKHX H IPAKTHYECKHX 3a/1ad,

' Bragets moustusmu npasunsnore MHOrOYTONBHUKA, IUIMHBI OKPYXKHOCTH,
JJTAHBL 1YTU OKPYXXHOCTH U pa_jmaHHoﬁ MEpbI. yrila, yMeTh BBIMHUCIATE IUIOIMIAIE
Kpyra u ero yacreid, [Ipumensitp TTOJTyYIeHHbIE YMEHHUS B IIPAKTHYECKUX 3a1ayax.

' Haxonute ocu (niu LEHTPBI) CHUMMETPUN (DUTYp, MPUMEHSTH IBHKEHUS
TWIOCKOCTH B TpocTelmux CIIy4asx,

TTpumensTs MOIyHCHHpIC 3HAHWS HA NPAKTHKE — CTPOUTH MATeMaTHYeCKUe
MOZCJH 15 3a11a4 peasbHOH KH3HU U NPOBOAUTE COOTBETCTBYIOIINE BBIYHCIICHMUS
¢ TIPHMEHeHHeM mnonoGus u TprOHoMeTpuquKHx (pyHKIME (IOMB3ysich, e
HEoOXOMMMO, KaJIbKyJIATOpOM), ‘



e . - - -7 .. — N

i | 0 b | 89 TNAVLIOAIT Ol §00Vh O8LOTEUION mmEmQ
I/!!l!f’yl\l:i[l[ E—S «‘;!,\IFF’J&I‘l«l“.!(l.‘wllilﬂl"r!ll‘f[ TR e e, e T

[ SS ¥ /roospaTayy): sagy
.. MOl exstonmgug : |
_.rm.uwﬂvwﬂ\ommmw wrsa . JJf}!ﬁf!‘?,lf!,l_f!riaf 7 sumsodicon L e
| MOIT exe1onIgug h | : | s ‘ M0 UAIIN0a T IAd 1 Tro0mKkdug) | L& W,
T i R B e e o
“r O] e¥o10BIQUY _, : ; ‘ go1ra  eAD ‘Srarasdin rmIRIrede ﬁ |
| 372 ni [ ., . . ]

¢ 2&“0%”” aM.MMMM _, ,,‘ I | 7 “ Enmaﬁo&@& T N“

w’[ ‘‘‘‘‘‘‘‘ T D S NS S -

— = . W “, , HURHIOE | W
NI'00sSpa i ! ” |
eslgL/ P Vi - XINOJhUAIONO0aT onHadoWE RILOMOED XU | I |
MOIT ed¥oronrgnq m

M, L m E&Cs% u0dhHdLNOR oMmy10d] | A |

‘
|
|
_
‘T”IJ( -t e _ e ——

H - 199d£sad \ e od
M dMHIIILEgOtedgo | o ‘

Jszuor:b.«mﬂ Wo..:mma.oabuez e & “ . : ruwedrodn < -
(dr9godpum) | W

Comma
| _ WaL 1 gorrarsed uiﬂﬂﬂgﬂiﬁﬁm. f 4

Ous L
HAHVAOdUHVIIT JOMOThULVINAL

Wﬁ —_— \“%JI,J!III’JIL‘ ] |
I JrgHHOod L>101r € T ] H400BhL QEEE..QMM |
—_— IIJ!IFI — — E— - - —_—




|

m m 0 A g 89 %&LQ@E o mOU§ Omhomvﬂmﬁ Oox mm:dmo W

|
%MMV%‘B\:L QOw.UO wy/: maﬁﬁ_ rﬂr\\fl:il\\ - H T TR e L o P lr,
_
T N T — | . w I YHHEHE SMHOMIQ0Qo ‘ounadorgor | | “
- f[ff.i_ix!,ri e \\i!ll!fr v AR  woroomukdio Jf;.
m w_oEEQE.oomvo.E\\”ma:l: u - ” e e ] ~— SHHEIBN 583&@%05@9&8& ,_ -
C on BXOLOHLQHG ﬁ : | £ | "UHHIEOIAXdI9LOk JGHHROMIO =
| | : , 4 SMHHEONHY HIIOHNAdNO & IETg
ST %mafwl JII.JJII‘I_,[‘II{.‘ i R T e . undiowonomdr | e
 OIT Brtomugug | ‘ _,_ : N ot | errenen u edoreduy] ewados) Lk
N S e ol T PR N e = n P IS E NS ~ dknd xiangoron 1 wremorf | |
,, : W ” _ . , _ﬁ
| S15L T oo Yy Sy S , I m r "dAm XITHIIOIAOIORW W aONHRI0IL3dL | €|
| JOIT exaromrgug | ‘ | “

, , _ , W sudmaomn ummod%oxmm "qURIHOK]
,rf —_— e f,4 SRR ) J‘f,lT]l‘r\ e ol \‘I[-I!T‘ff —_

IXMHAr0I odL | h,

, ﬁ

2] 100 Q‘ | | | | |
“ STOLIIL /I OOSPIMyTSAnY | I S1 | omHQOYOI ‘xexeadio xi9Hgresonndonodn | z
, JOIT exdronIgug _ ﬂ V m
, . , 0 ewadoar u wouE«G msu&oo | |
JJ\!#U!Q%”E\ Ma‘l;’f e N S B B Rl‘_%ll, —— T R |
SLIRL e M M I ” Z1 | IIMHIIr0IAXdI910F, h I|
‘ MOIT exaronIguq N _ m _ﬁ ”
T;f.]l;!4111}1+\1Jill,\J!' e T
#_ - mdioed _ ﬁ : ﬂ |
‘ i " 1Loged | 1aroged W . _ ‘
* JIMHIIdLeg0otedgo ‘_ ‘ 0130y * 19uwedrodn h
; | AMIdBHLRd]f | rtHIIrod LHO ) | L mmay |
| (oragoddun) f W3l B ge1rsed SHHEIOHIWHE] W
L, uZ::c&h«.aqm w! - - mmm«wle{ml)io!riﬁrféi

005 8



* 0 | 9 | 89 | mEESEOmE Ol 40D0Vh O910dhUIfON mm._dmo |
- ————— S S Ty ST L5 B S |
oNFEEQE 00SpaTi//: wQ]ﬂ | w , :Nmmmm | ,
ﬁ MOl exorourgug | | < £ wﬁﬁngo usmon@omb ‘ounadorgoy | L
| oﬁsatsr_gmmm; f__,r AT e g T T 5 ]
MQ: TM0lOHIQHG » 9 xgﬁ EHH Eﬁ‘ , g
B v s I SR SRS I - . s
| OCIBI ) L/MIo0spaTtjsdny W
| | 8 , "BIAdY 9vewoNn u BIo0mKAdN0 ﬁ G
JOTT exaronrgug | " “
| ,W W . eHULYT mugo,&ouomz Jmmpguusedfy | |
— O SEUEE S ST .!fl{ ]
TR LAroospowySay & | L nurdoox wgordeno)y | |
YOI P¥otomIgag | L N 6 " HLOOMOOL BH I9LR 00 7 | 4
e oo . \\IT -t ! _— oo e
| SCTeTRIL/mroospow/sdng | | | | mdoryag
W MOIT edoLorIguq - [ | aa | g | €
| Eat] mhf\samvm@\rmez S — T i“ﬁ! . HI20m¥AdY0 8 BMHOMOHI00D | ot
MOIT exotourgng _ ! | 01 oszoormﬁbz "BUQOYon ouHegosedgoodyy | Gy
rEe——  — «w»lT — —_— 1 T L T ———— e S e
| STIETPIL/AToospaay/sdny | _ ﬁ _ GOMHHII01Aod.L OUHOIMDJ "G00AHHD ﬂ |
| OIT eXo10HIQHg | ‘, ' , <, | 1 900AHHO0N 19Wad0a | “kudrowoHOIAd | w iy
_— SR T S L S S —_
* radied | W ‘ N
: m 1ioged | 1Loged | m ,
SIIHIILEgotedgo W w [[SERT 19uwedrodn |
dmN3nHLed]] | sranaredrnoyy | | LN
(oragoddun) - ﬂ WIL H 90IdYted SIHHEIOHIWHE]] w
uz_anaasua.m bewrm. w s = g03Th oﬂ_war!ﬁﬂ;sf e M




