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HOACHUTEJIBHAA 3AIIMCKA

['eomeTpus Kak OAVMH M3 OCHOBHBIX PAa3[€JIOB IMIKOJIBHOM MaTE€MaTHUKHA, UMEIOLIUN
CBOEH I1eNbl0 00ECHeunTh H3yYEHHUE CBOMCTB M pPa3MepoB (GUIYp, UX OTHOIICHUH U
B3aMHOE PACIIOJIOKEHHUE, OMUPAETCS HA JIOTMYECKYIO, JOKA3aTeIbHYIO JIMHUIO. L[eHHOCTH
M3YUYEHUsI TEOMETPUHN Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus 3aKIIOYAETCS B TOM, UTO
0oOy4JaromuiiCcsl y4uTCsl TPOBOJUTH JOKa3aTeIbHbIE PACCYKICHHS, CTPOUTH JIOTHUECKHUE
YMO3AKJIFOUEHHUS], JIOKa3blBaTh MCTUHHBIE YTBEPKJICHUS M CTPOUTHh KOHTPHPUMEPHI K
JIOKHBIM, TIPOBOJIUTH PACCYXKAECHUS «OT MPOTUBHOIO», OTIIMYATh CBOMCTBA OT MPU3HAKOB,
dbopmynUpoBaTh 0OpPATHBIC YTBEPKICHHUS.

BTopoii 1ienpio u3ydeHusi reOMETPUM SBJISIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTA
OpU pEIICHWM KaK MaTEeMAaTHYECKUX, TaK M MNPAKTHUYECKUX 3a/ad, BCTPEYAIOMIUXCS B
peanpHOM >ku3HU. OOydYaromuicss JOHKEH Hay4YUThCS ONPEACIUTh T€OMETPUUYECKYIO
burypy, onucatb CJIOBaMHU JIaHHBIM YEPTEX WIM PUCYHOK, HAWTH TUIONIA/h 3€MEIHHOTO
y4acTKa, PacCUUTaTh HEOOXOJIUMYIO JIJIMHY OITOBOJOKOHHOTO Kalels WM TpeOyembie
pasMepsl Tapaxka sl aBTOMOOUJIE. DTOMY COOTBETCTBYET BTOPAsi, BHIUUCIUTEIbHAS JIMHUS
B M3ydyeHUU reomeTpuu. [Ipu pemreHnn 3amad MpakTUYECKOTO XapakTepa O00ydaroliuics
YUYUTCA CTPOUTHh MATeMaTUUYE€CKUE MOJICNIU PEATbHbIX JKU3HEHHBIX CHUTYyal[Mid, TPOBOIUTH
BBIYMCIICHUS U OLIEHUBATH aJICKBATHOCTD IOJYYEHHOI'O Pe3ysbTaTa.

Kpaiine BaxHO MOTUEPKUBATH CBSI3U T€OMETPUU C APYTHUMH YYEOHBIMU MPEAMETAMH,
MOTHBUPOBATh HCIIOJNIB30BaTh OMpEIEICHUS TEeOMETpPHUYEeCKHMX (Uryp W TOHSTHH,
JEMOHCTPUPOBATh MPUMEHEHHUE TOJYYEHHBIX YMEHUW B (U3HKE M TEXHUKE. DTU CBA3U
HambOosnee spko BUAHBI B Temax «BekrTopb», «TpuroHomerpuueckre COOTHOIICHHUS,
«Meton koopauHaT» U «Teopema [Tudaropar.

Bueypounbslii kypc «PemieHue TpyIHBIX TIE€OMETPUYECKUX 3a7auy» BKIIOYACT
CIEAYIOLIUE OCHOBHBIC pAa3Aeibl CONCpXKAHUA: «IpeyeonvHuKu u ux 31eMeHmbly,
«Yemvipexyeonvuuku u ux snemenmoly, «lliowaou mro2oyeonvHukosy, « OKpysicHocms u
ee anemeHmuly, «Xopovl, ceKywue u KacameibHvle», « Bexmopvl u memoo xoopounampy,
«Mnozoepannuxuy.

Ha w3ydenne ydeOHOTO Kypca «Permenue TpyaHBIX TEOMETPUUECKHX 3a/1au
orBoutcs 33 yaca: B 9 kimacce — 33 yaca (1 yac B Hezelo).



IHINTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI KYPCA
BHEYPOYHOM JESTEJbHOCTH

«PEIHIEHUE TPYJIHbBIX TI'EOMETPUYECKHUX 3AJIAY» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTAThl OCBOEHUS MporpamMmbl ydeOHOro Kypca «Pemenue
TPYJAHBIX TEOMETPUUECKUX 3a7a4» XapaKTePU3YIOTCS:

1) maTpuoTHYecKoe BOCIMTAHHUE:

OpOSIBIGHUEM HMHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHUUCKOW MaTeMaTHKH,
[IEHHOCTHBIM OTHOLIEHUEM K JIOCTHKEHUSIM POCCHUMCKUX MAaTeMaTHMKOB U POCCHUMCKOM
MaTEMaTUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO 3THX JIOCTHXKEHHM B JIPYyruX HaykKax H
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOSI3aHHOCTEH TI'paKJaHWHA U peaju3allid ero Ipas,
Npe/ICTaBIEHHEM O MaTEMaTHYECKHUX OCHOBaX (DYHKIIMOHHWPOBAHUS PA3IMYHBIX CTPYKTYD,
SBJICHUM, MPOLIEYP TPAkKAAHCKOr0 o0IIecTBa (HapuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXIEHHIO JTHYECKHUX MpoOJeM, CBS3aHHBIX C MPAKTHUYECKUM NPUMEHEHHEM
JNOCTHKEHUN HayKd, OCO3HAaHHEM BaXXHOCTHM MOPAJIBHO-3TUYECKUX IPUHLHUIIOB B
NEATENBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOW Ha aKTHBHOE y4acTHE B PEIIECHHUH IPAKTUYECKUX 3a7a4 MaTeMaTUYeCKON
HanpaBJIe€HHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEMaTH4YECKOro 00pa3oBaHUS Ha MPOTSKEHUU
BCEH JKU3HM JUJIs1 yCIIETHON MPO(EeCCHOHATBHON JEATENbHOCTH U pa3BUTHEM HEOOXOUMBIX
YMEHUH, OCO3HAHHBIM BBIOOPOM U TOCTPOCHMEM HHIWBUIYAJbHOW TPAEKTOPHUH
o0pa3oBaHMUs U KU3HCHHBIX IJJAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX
OTpeOHOCTEHH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTBIO K 3MOIIMOHATBHOMY M 3CTETUYECKOMY BOCIIPUSATHIO MaTEMaTHUYECKHUX
OOBEKTOB, 3ajay, pELIEHUH, pacCyXIEeHUH, YMEHHIO BHJETh MaTeMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTalMeN B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX IPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YeJIOBEKa, MPUPOABI U OOIIECTBA, MTOHUMAaHUEM
MaTeMaTUYECKOM HayKH Kak cepbl YelIOBEUECKOW NesITeNbHOCTH, 3TAaNoB €€ pa3BUTHS U
3HAYMMOCTH Il PAa3BUTUS LMBHUJIM3AIMHM, OBJAJACHUEM S3bIKOM MaTeMaTHUKU U
MaTeMaTU4YeCKON KyJIbTypOH KaK CPEACTBOM IO3HAHUS MHUPA, OBJIAJEHUEM MPOCTEHILINMHU
HaBbIKAMH UCCIIE0BATEIbCKON 1EATEbHOCTH;

6) ¢usuyeckoe BocnuTaHMe, (OPMHPOBAHHE KYJIbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :



TOTOBHOCTBIO TIPUMEHSTh MaTEMaTHYECKHUE 3HAHWS B WHTEpPECax CBOETO 3/I0POBBS,
BEJICHUS 370pOBOro oOpasza >KW3HU (3I0pOBOE TMHUTaHHE, COATaHCUPOBAHHBIA PEXKUM
3aHITHA W OT/ABIXA, PETyJsipHas (Pu3ndeckas aKTUBHOCTH), C(DOPMHUPOBAHHOCTHIO HaBBIKA
pedaekcnun, MpU3HaHUEM CBOETO MpaBa Ha OIMMOKY M TAKOTO e MpaBa IPYroro 4eI0BeKa;

7) 3K0JI0ruH4ecKoe BOCIIUTAHHUE:

OpUEHTAaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAaHWWA ISl pElIeHUs 3amad B
00JJaCTH COXPAaHHOCTH OKpYXKalollel Cpenbl, TUIAHWPOBAHHUS TIOCTYIKOB M OICHKH HX
BO3MOYHBIX TTOCJICJICTBHIA ISl OKPYXKAIOIIeH Cpelbl, OCO3HAHUEM TJI00aIbHOTO XapaKTepa
AKOJIOTHYECKUX MPOOJIEM U MTyTeH UX PEIICHHUS,

8) aganTanusa K H3MEHSIIOIIHUMCS YCJIOBHAM CONMAJIbHON U MPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSAX HEONPEACIEHHOCTH, IOBBIIICHUIO YPOBHS
CBOCH KOMITETEHTHOCTH Yepe3 MPAKTUUYCCKYIO IeITeIbHOCTh, B TOM YUCJIC YMCHHE YUUTHCS
y APYTHUX JIIOJied, MpUoOpeTaTh B COBMECTHOM JCATCIIBHOCTH HOBBIC 3HAHUS, HAaBBIKH U
KOMIIETEHIIUN U3 OMBITA JIPYTHUX;

HEOOXOIMMOCTBI0O B (POPMHUPOBAHUU HOBBIX 3HAHWW, B TOM 4YHCIEC (OopMyIHpoBaTh
UJICH, TIOHATHSI, THIIOTE3bl 00 OOBEKTaxX W SBJICHHUSX, B TOM YHCJIC paHEC HEU3BECTHBIX,
OCO3HaBaTh JCPUIIUTHI COOCTBCHHBIX 3HAHWW W KOMIIETEHTHOCTEH, IJITAaHUPOBATh CBOE
pa3BHTHC;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYaIlHI0, BOCIHPHHUMATh CTPECCOBYIO
CUTYaIlUIO KaK BBI30B, TPEOYIOMINI KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U
nencTBusl, GOpPMYIUPOBATH U OIIEHUBATH PUCKU U MOCIEICTBUSA, OPMUPOBATH OIBIT.

METANPEIAMETHBIE PE3YJIBTATbHI
Ilo3naBaTe/ibHbIe yHUBEpPCAJIbHbIE Yy4eOHbIE JeiicTBUS

ba3oBble JJoruyeckue JelcTBUS:

e BBIABIIATH M XapaKTepHU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMAaTHYECKUX OOBEKTOB,
MOHATUIN, OTHOIICHUN MEXy MOHSATUAMH, (POPMYIHPOBATH ONPEACIICHHUS TTOHSATHH,
yCTaHaBIIMBaTh CYIIECTBCHHBIM MNpPH3HAK KIacCH(pUKAIIMKA, OCHOBAaHHUS IS
0000ITIEHUS U CpaBHEHUS, KPUTEPUH ITPOBOIUMOTO aHAJIH3a;

e BOCHPHHHUMATh, POPMYIHUPOBATH U MPEOOPA30BLIBATH CYXKICHUS: YTBEPIAUTEIbHBIC U
OTpUIATEIbHBIC, EAUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

e BBISBIIATh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W NPOTUBOPEUYUS B
dakTax, JaHHBIX, HAOIMIOJACHUSX W YTBEPKICHUSX, NpPENIaratb KPUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW Y IPOTHUBOPEUNN;

e JI€JATh BBIBOJIbI C MCIIOJb30BAHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U UHIYKTHUBHBIX
YMO3aKJIOYECHUH, YMO3aKIIOUYEHUH 110 aHAJIOTHH;

e pa3Ouparh JI0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPXKACHUU (IpsiMblEe U OT
MPOTUBHOIO),  MPOBOAUTH  CaMOCTOATEIBHO  HECJIOXKHBIE  JIOKA3aTelbCTBA



MaTeMaTU4YecKux (PaKToB, BBICTPAUBaTh ApryMEHTALMIO, MPUBOAUTH IMPUMEPHI U
KOHTPHIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh crnoco0 pemnieHus yyeOHOW 3ajaud (CpaBHUBATh HECKOJBKO BApHUAHTOB
pelieHus, BbIOMpaTh HauOosiee MNOAXOAUIMH C  Yy4€TOM  CaMOCTOSATEIBHO
BbIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarTesibcKue 1eHCTBUA:

e HCIIOJIB30BaTh  BOINPOCHl KaK  HMCCJEAOBATEIbCKMM  WMHCTPYMEHT  MO3HAHUA,
GopMynupoBaTh  BOIPOCHI, bukcupylomme  NpoTUBOpeune,  Hpodiemy,
CaMOCTOSITEJIbHO YCTAHABIMBATh HCKOMOE M JaHHOE, (OpMHUPOBATh THIIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

e TIPOBOJUTH IO CAMOCTOSITEIIBHO COCTaBJICHHOMY TUIAaHY HECJIOXKHBIH SKCIICPUMEHT,
HEOOJIBIIIOEC HWCCICAOBAHUE [0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTro
00bEKTa, 3aBUCUMOCTEN 00HEKTOB MEXTY COOOI;

e CaMOCTOATENIBHO (QopMynaupoBaTh 000OIIEHWS W BBIBOALI 10 pe3yjbTaram
OpOBENEHHOTO  HAONIOJIEHUs,  WCCIIENOBaHUS,  OLIEHUBATh  JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIIICHUI;

e IIPOTHO3UPOBATH BO3MOXXHOC Pa3BHUTHUC Imponecca, a TAaKKC BbIABUT'aTh
IMPCAITOJIOKCHUS O €TI0 pa3BUTHH B HOBLIX YCJIIOBUAX.

PabGora ¢ undgopmanmeii:
e BBISBISITh HEJOCTATOYHOCTh U M30BITOYHOCTh MHPOpPMAIIUHU, JAHHBIX, HEOOXOIUMBIX
JUTSL peUIeHUs 3a1a4H;

e BBIOWpATH, aHATU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(HOPMAIIHIO
Pa3TUYHBIX BUIOB M OPM IPEICTABICHNUS,

e BbIOMpaTh (opMy TmpeAcTaBiIeHUS HHPOPMAIMA W WUTIOCTPUPOBATH peIlacMbIe
3aJlayu CXeMaMH, uarpaMMamMu, HHOU TpaduKoil 1 X KOMOUHAITUSIMU;

e OIICHUBATH HAAEKHOCTh UH(DOPMAIIUU TIO KPUTEPUAM, MPEIIOKEHHBIM YIUTEIIEM WU
chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHuKaTHBHBbIE YyHUBEpPCAJIbHbIE YUeOHbIe T1eCTBHSA:

e BOCIPUHUMAThH U POPMYIUPOBATH CYkKIEHUS B COOTBETCTBUH C YCIOBUSIMU U LIEIISIMU
oOmIeHus1, sICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3PCHHUS B YCTHBIX U
MHCbMEHHBIX TEKCTax, JaBaTb NOSCHEHHWS MO XOIYy pPEUWEHHS 3aJauu,
KOMMEHTHPOBATH MOJIYYCHHBIN PE3YJIbTAT;

e B XOJe OOCYyXJeHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYX/IaeMOW TEMBlI,
poOJieMbl, periaeMou 3a/1auu, BbICKa3bIBaTh UJIE€H, HALICIICHHbIE HA TTOUCK PELICHUS,
COIIOCTABIISITh CBOM CYXAECHUS C CYXACHUAMU JPYTHX YYaCTHUKOB JHAJoOra,



OoOHapyXuMBaThb pa3jiMyu€ MW CXOACTBO TNO3ULUH, B KOPPEKTHOW Qopme
(opMynHpOBaTh Pa3HOTIACHUS, CBOM BO3PAKEHUS;

e MPEACTABIATh PE3YyJbTAaThl PELUICHHWS 3aJadd, DSKCIIEPUMEHTA, HWCCIEIOBaHMUS,
MPOEKTa, CaMOCTOSTENbHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4YETOM 3ajay
MPE3EHTAlMU U OCOOEHHOCTEN ayAUTOpUH;

e IOHUMATh W HCIONB30BATH MPEUMYIIECTBA KOMAHAHONW U MHIMBHUIYATbHOU pabOTHI
P pEeUICHUHU Y4eOHBIX MaTEMAaTHUYECKUX 3a/1aY;

e MPUHUMATL TIICJIb COBMECTHOH JEATEIBLHOCTH, IJJAHUPOBATH  OpPTaHU3AIHIO
COBMECTHOM paboThl, pachpeneisTh BUILI PadOT, JOTOBapUBATHCS, OOCYXKIATh
IpoIIeCcC U pe3yNbTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX JIFOJCH;

e yUYaCTBOBAaTh B TIPYNMNOBBIX (opmax paboTel (0OCyxkAeHUs, OOMEH MHEHUSIMU,
MO3TOBbI€ IITYPMbI U JIPYTHE), BHIIOIHATH CBOIO YacTh pabOThl U KOOPJIUHUPOBATH
CBOM JICUCTBHSI C IPYTUMU YJIEHAMU KOMaH/Ibl, OIIEHUBATh Ka4yeCTBO CBOETO BKJIajaa
B 00mMUIA TNPOAYKT MO KpUTEpUsM, CGHOPMYIMPOBAHHBIM  yYaCTHUKaAMU
B3aUMOJICHCTBHUS.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

e CaMOCTOSTENIHO COCTaBJIATh IUIAH, aJTOPUTM pelIeHus 3ajaud (WIM €ro 4YacTh),
BBIOMpATh CMOCOO pEelIeHUs C y4ETOM HUMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEM, apTyMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM
HOBOU MH(MOpMAaIIHH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:
e BIIQJICTh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ysIbTaTa peleHUs
MaTeMaTHYEeCKOM 3a7a4u;

e MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUH 3a4a4d, BHOCUTH
KOPPEKTHUBBI B JICSITEIIBHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB, HaWIEHHBIX
OIINOOK, BBISIBICHHBIX TPYAHOCTEH;

e OILICHMBATh COOTBETCTBUE pE3yJbTaTa JCATEIBHOCTM TMOCTABICHHOM LENU W
YCJIOBUSIM, OOBSACHITh MPUYUHBI JOCTHXKEHUSI UM HE AOCTHXKEHUS LIeNU, HAXOAUTh
omunOKy, 1aBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.



NPEAMETHBIE PE3YJIBTATDI

[Iporpamma SJEKTHBHOTO Kypca IO TEOMETPUH I ydYamuxcs 9xX KiaccoB
OpPUEHTHpPOBAHA Ha JIOMOJIHEHUE M YIUIyOJeHue 0a30BOro U MPEAMETHOro oO0pa3oBaHWUS,
KOMITCHCAIIUIO HEJO0CTATKOB OOYyYEeHHS MO MPO(MIbHBIM mpeaMeraM. CaMbIMH TPYIHBIMH
3aIaHUSIMH TI0 MAaTEMAaTHKE SIBJISIOTCS T'E€OMETPUYCCKHE 3amadyd H3-3a (HOPMaIBLHOTO
YCBOCHHSI TEOPETHYCCKOTO COJCPKAaHUS Kypca TEOMETPHUHM, HEYMEHHS WCIOJIb30BaTh
M3YYCHHBIA MaTepual B CUTYalluH, KOTOPasi OTIMYAETCS OT CTaHIapTHOM.

Jlnst yroyOJeHHOTO M3yUeHHST MAaTeMaTUKN JIeJIaeTCsl aKIEHT He TOIhKO Ha
OBJIAJICHUE TCOPETUUECCKUMHU (PaKTaMH, HO U Ha pa3BUTHE YMECHUU peIIaTh
TCOMETPUYCCKHE 3a1a49H TTOBBIIIICHHONW CJIO)KHOCTH U MaTeMaTHUECKH IPAaMOTHO UX
3aIUCHIBATh.

[ToBTOpEHHME TEOMETPUYECKOTO MaTepHuaja Mo pa3jejaaM MO3BOJIHUT pPeaTn30BaTh
ITUPOKHE BO3MOXXHOCTH TS TP HEPEHIIUPOBAHHOTO O0YUCHUS YUaluXcs. 3aaun
npeaiararTcs B O0OJIBIIOM KOTHMYECTBE. B pesynbrare naxke y MeHee MOArOTOBICHHBIX
yYaIIuXxcs MOSBUTCS YyBCTBO YBEPEHHOCTH B TOM, YTO OHU MOTYT IIPUMEHSTH 0a30BbIe
3HaHUS B 00JICe CIIOXKHBIX CUTYAIHSIX.

Ienbro U3ydeHUs TaHHOTO AJICKTUBHOTO Kypca SBIISICTCS
® [TOBBIIIICHUE TEOPETUYECKUX 3HAHWH Kypca TEOMETpHUH, HE H3Y4aeMBIX B Kypce
MaTeMAaTHKH;
® YCHJICHUE POJIM TEOPETHYECKUX OOOOMIEHUH M JeTYKTUBHBIX 3aKIIOUEHUH. ITO
MO3BOJUT yYallUMCS TPU PEHICHUH 3a7ad TMepedTH ¢ YpOBHA (POPMabHO-
ONEpaTHBHBIX YMEHUH Ha Ooyiee BBICOKHI YpOBEHb, TO3BOJSIONUN CTPOUTH
JIOTUYECKHE TIeTIH PacCyKIEHUH, AeIaTh BHIBOIBI O BEIOOPE PEIICHUS, aHATH3UPOBAThH
Y OLIEHUBAThH MOJYUYEHHBIC PE3YJIbTAThI, YTO COOTBETCTBYET MEJSM M 3a7adaM Kypca
npouIBbHOTO 00yUeHHUS .
N3ydeHue TaHHOTO IJIEKTHBHOIO Kypca MO3BOJHUT Peajn30BaTh CJeIyIOIIHe
3a1a4um:
-c(hopMHpOBATH LIETOCTHOE MOHATHE TEOMETPHH,
-IOBBICUTH MOTHBAIUIO N3YUYEHUSI TECOMETPUU;
-TIOBBICUTH KaueCTBO 3HAHUIA;
-TIOBBICUTH YPOBEHb 00pa30BaTEIHLHOTO MPOIIECCa B IIEJIOM;
-Hay4YHTh pelIaTh CIOKHBIC TEOMETPUUYECKHE 3aTaYH.



Copep:xxanue Kypca BHEYPOUHOH AeATEJIbHOCTH

H3yuenue yuebHo2o mamepuana Kypca cCmpoumcs NO3ManHo.

1 aTam: MOBTOPEHNE OCHOBHBIX TEOPETUUCCKUX 3HaHMA. CoepKaHUEe JaHHOTO dTara
yKa3aHO JJIs1 KaXI0T0 pasjena.

2 JTaI: penieHue MOATOTOBUTENBHBIX 3a1a4. KOHTpoIb pabOoThl yHamuxcs B TPyIImax
u napax. Pabora mo qumaakTHUECKOMY MaTepHany.

3 oram: pemeHue TPYOHBIX W HECTAaHAAPTHBIX 3aJad. BBeneHHWe TakuX 3ajad
HEOOXOIMMO, TaK KaK pEeIICHHWE OJHOW CIIOXKHOW 3aJa4d MOXKET 3aMEHUTh PEIICHHE
HECKOJBKHX TMpOCTeHImuX 3amad. KoHTpoib paboThl ydYammxcs HAa JaHHOM JTare
OCYILIECTBIISIETCS YIUTEIICM.

4 3rTaIr: mpeABapUTEIbHBIN KOHTPOJIb B (POPME CAMOCTOSTEIIBHON PaOOThI YHaIIUXCS.

5 aTam: cocTaBlieHUE CIPABOYHOTO MaTepurara.

[ToBTOpEeHNE HEOOXOMMMBIX TEOPETHUECKHX 3HAHWW MPEICTABICHO IO CIICTYIOITUM
paszzaenam:

Ilepsviil pazoen. « TpeyeonbHuKy u UX 31EMEHMBLY.

*BUJIbI TPEYTOJIBHUKOB (PaBHOCTOPOHHHMA, paBHOOEIPEHHBIH, MTPSAMOYTOJIbHBIN );

* 3JEMEHTBI TpPEYrojJbHHKAa W HMX CBOWCTBAa (MeauaHa, OHMCCEKTpHCa, BBICOTA,
NPOCKIIMH KaTETOB);

*thopmyna daneca;

* TeopeMa KOCUHYCOB;

* TeopeMa CHHYCOB;

* cpemHsis JIMHUS TPEYTOJIbHHKA,

* mogo0ue TPeyroJbHUKOB;

*Teopema MeHenas;

s ygammxcss 9X KIIAcCOB ATOT MaTepual HE TPYIHBIA, HO OH SBISETCS OYCHb
BRXHBIM B IOATOTOBKE YYaIIUXCS K PEIICHUIO TUIAHUMETPUUYECKUX, a BIIOCIICICTBUU
CTepEOMETPHYCCKHX 3a]1ad.

Bmopoti pazoen. « Hemvipexyeonvhuxu u ux 31eMeHmbsl .
*BHJIBI YETHIPEXYTOJbHHUKOB (IapajuiesiorpaMM, MPsSMOYTOJbHUK, KBaapar, pomo,
Tparnemnus);
* CBOMCTBA YETHIPEXYTOJIbHUKOB;
*MpU3HaKK MMapaieorpaMMa, psiMOYToJIbHUKA, pABHOOEIPEHHOM Tparenuy;
*TeopeMa 0 CpellHel JTMHUY TPEyToIbHUKA, TpaleIny;
*CBOMCTBA pPaBHOOCPEHHON TPATICIUH;
*BIIUCAHHBIC W OMMCAHHBIC YE€THIPEXYTOIbHUKY;
*teopema IITonomes;
* BIIMCAHHBIE U ONMKMCAHHBIE MPABUILHBIE MHOTOYTOJIbHUKHU.
Tpemuti pazoen. «ILnowaou MHO20Y20ILHUKOBY.
*(opMyITBI IIJIOMIAIM TTAPATIISIIOTPAMMA;
*(opMyITBI IJIOMIAIN IPSIMOYTOJBFHUKA, KBAJPATA;
*(hopmyIibl MI0IMAAN poMOa;
*(opmyIibl MJIOIIAIN TPEYTOJIbHUKOB;
*(hopMyJIBI TITOIIAN TPAIICIUH;
*(hopMyJibl IJIOIIAAN TPOU3BOJIBHBIX YETHIPEXYTOJIbHUKOB;



*(opMyITbI IIOMAAN TPABUIIBHBIX MHOTOYTOJIEHUKOB;
*OTHOILIEHHE TUIOIIael MOAOOHBIX (QUTYP.
*OCHOBHBIC TPHEMBI HAXOKICHUS TUIOMIAeHi MHOTOYTOJbHUKOB;
*bopmyna Iluka.
Yemeepmuuil paszoen. « OKpY#CHOCMb U ee 2JIeMeHmMbly
**OCHOBHBIE CBOICTBA OKPYXHOCTH;
*3aMedaTeIbHbIe CBOMCTBA OKPYKHOCTH (TEOMETPUUIECKUE MECTA TOUYCK);
*(hopMyInbl MJIOMIAAN KPYyTra U JUIMHBI OKPYKHOCTH, TUIOMIAA KPYTOBOTO CEKTOpA,
JUTMHBI TyTH B HECKOJIBKO TPalyCoB;
*pa3nuuHble Clly4ail KacaHUsl OKPYKHOCTEM;
*TeopeMa O pPACCTOSHUM OT BEpIIMHBI TPEYrOJIbHUKA 1O TOYKA KacaHUs
BHEBITMCAHHOW OKPY>KHOCTH;
Iamuiii pazoen. «Xopovl, cexywue u KacameibHbvle»
*TeopeMma 0 MepeceKaromnxcs Xopaax;
*Teopema Menenas;
*Teopema o IITMHAaX KacaTeNIbHbIX, IPOBEACHHBIX U3 OJHON TOYKH K OKPYKHOCTH;
*TeopeMa 0 KBaJipaTe KacaTeIbHOM;
*YTIIBI: MEXy KacaTeIbHON U XOPI0i; MEKIY ABYMS MEPECEKAIOIIMMHUCS XOPAaMHu;
MEX]Ty TBYMS CEKYIITUMU; MKy KacaTeJIbHOU U CEKYIIEH; MEXTy IBYMS KacaTelbHBIMH,
*YTIIBI, CBSI3aHHBIC C OKPY)KHOCTBIO (IIEHTPAJIbHBIC YTIIbI, BIUCAHHBIC YTIIbI);
*TEOpeMbI O BIIMCAHHBIX M ONTMCAHHBIX OKPY)KHOCTSX: IS MPABUIbHBIX,
IPSIMOYTOJIBHBIX, TPOU3BOJIBHBIX TPEYTOJIBHUKOB, MIPAaBUIBHBIX U APYTHUX
YEeThIPEXYTOJIbHUKOB.
Lllecmoti pazoen. « Bekmopbl u Memoo Koopounamy
Oco00EeHHOCTBIO ATOTO pa3jienia ABIAeTCS OJHOBPEMEHHOE TOBTOPEHHE IAaHHON TEMBI 110
IUTAHUMETPUU U CTEPEOMETPHUH.
*BEKTOPBI, METO/I KOOPJAMHAT Ha MJIOCKOCTH;
*BEKTOPHI B POCTPAHCTBE.
Ceobmoti pazoen. « MHo2oepaHHuKuY.
*pusma;
*mupamMua;
*IpaBUIIbHBIC MHOTOTPAHHUKH.



Y4eOHO-TeMaTHYECKOE IVIAHUPOBAHUE
33 yaca, 1 yac B HeJEJIIO.

PeieHune TpyAHBIX reoMeTpUYECKUX 3a1a4 - 9 kiace

[ara npoBenenus

Ne | Ha3Banus pa3sjeiioB :)llac fotan paxt

1 | TpeyroJibHHKHU U UX 3JIEMEHTBI 5

1 | Pemenue TpynHBIX 3a1a4. Buabl TpeyroabHUKOB. DJIEMEHTHI TPEyroJbHuKa U X | 1 1 Henens
CBOMCTBa

2 | Pemenue tpyausix 3am1a4. Teopema ITudaropa 1 2 Henes

3 | Pemenue Tpyaubix 3agad. Teopema KOCHHYCOB, TEOpEMa CHHYCOB 1 3 Henens

4 | Pemenue TpyaHbIx 3amad. CpeqHsis TUHUS TPEYTOIbLHUKA 1 4 nenens

5 | Pemenne TpyaHbix 3ama4. [Tomo6re TpeyronbHUKOB 1 5 menens

2 | YeTbIPeXyroJbLHUKH U UX YJIEMEHTHI 5

6 | PemmeHue TpyAHBIX 3a1ad. BHJbI YCTHIPEXYTOJLHHUKOB (mapajuiesorpamm, | 1 6 Henenst
MPSIMOYTOJIbHUK, KBaJPaT, pOMO, Tparelusi), CBOCTBa YEThIPEX yTOJbHUKOB

7 | Pemenne TpymHbIX 3amad. llpusHakm mapasenorpamma, MTPSMOYTONBHHKA, 7 Henens
paBHOOEIPEHHOMN Tpameluu

8 Pemenne tpynHbIx 3amad. CpemHsis JIMHUS TPEYTOJIbHUKA, TPATCINH, CBOMCTBA 8 Henensa
paBHOOEIPEHHOMN Tpameuu

9 Pemiennie TpyaHbIX 3ajad. BrucaHHble W ONHMCAHHBIE YETHIPEXYTOJIbHUKH, 9 Henensa
teopeMma [Itonomes

10 | Pemenne TpymHBIX 3a7a4y. BrnmcaHHBIE W ONHCaHHBIE  IPAaBHIIbHBIC 10nenens
MHOTOYTOJIbHUKH

3 | Iliomaau MHOTOyroibHUKOB 5

11 | Pemenne TpynHbIX 3a7a4. GOpMyIbI TUIOMIAN TPEYTOIHHUKOB, 1 11 nenens
napasuieyiorpaMmma, IpsMOyroIbHUKA, KBaJIpaTa

12 | Pemenwne TpyaHbIX 3ama4. QOpMyITHI IIIOMEAAA poM0Oa; (pOpMyITBI IO N 1 12 venens
Tparmnenuu

13 | Pemenne TpyaHbIX 3a1a4. GOpMyIbI TUIONIAN POU3BOIBHBIX 1 13 nenens
YeTBIPEX YT OIbHUKOB; (DOPMYITBI MJIOMIAH MPABUIBHBIX MHOTOYTOTBHUKOB

14 | Pemenwne TpyaHbIX 3ama4. OTHOIIEHNE TUIOMAEH TOTOOHBIX QUTYD. 1 14 nepnens

15 | Pemenwne TpyaHbIX 3ama4. OCHOBHEIE MTPHEMbI HAXOXKICHUS TUTOMIAAeH 1 15 nepnens
MHOroyroibHukoB. @opmyna Iluka.

4 | OKpYKHOCTD M ee 3J1eMeHThI 5

16 | Pemenne TpynHbIX 3ama4y. OCHOBHEIE CBOMCTBA OKPYKHOCTH 1 16 nenens
OKPYXHOCTH

17 | 3ameuaTenbHbIE CBOMCTBA OKPYKHOCTH (F€OMETPUYECKUE MECTA TOYEK ) 1 17 nenens

18 | Pemenne TpyaHbIX 3amad. DopMylnibl MUIOMAAKW Kpyra W JUIMHBI OKpYKHOCTH, | 1 18 nenens
IUIOIIAN KPYTOBOTO CEKTOPA, JUTUHBI IyTH B HECKOJIBLKO IPayCcoB

1 | PasnmuHble cily4an KacaHus OKPYKHOCTH 1 19 nenens

20 | PaccTosiHHe OT BepIIMHBI TPEYTrOIbHUKA IO TOUKH KAaCaHWs BHEBITUCAHHON 1 20 Henens

5 | Xopasl, cekylue U KacaTejibHbIe 5

21 | Teopema o mepecekarommxcs Xopaax, reopema Menenast 1 21 nenenst

22 | Teopema o [yIMHAX KAacATENbHBIX, TPOBEICHHBIX U3 OJHON TOYKH K OKpYX)HOCTH, | 1 22 nenenst
TeopeMa O KBaJIpaTe KacaTellbHOU

23 | Yrasl MeXay KacaTelTbHOU U XOPJIOH, MEXIY IBYMS TIEepECEKAIOIIUMUCS 1 22 nenenst




XOpaaMu; AByMs CEKYLIUMMU, KacaTeabHON U CCKYHleﬁ; ABYMs KaCaTCIIbHBIMU

24 | Perienue TpyAHBIX 3a1a4. YTIIbI, CBA3AHHBIE C OKPY)KHOCTBIO (IIEHTPAbHBIE H. 1 24 wenens
BIIMCAHHBIE YIJIbI)

25 | Pertenne TpyaHbIX 3a1a4. T€OpeMbl O BIIMCAHHBIX U OMHMCAHHBIX OKPY)KHOCTSX 1 25 Henenst

6 | BexTopbl. MeTO KOOPAMHAT HA MJIOCKOCTH U B MPOCTPAHCTBE

26 | Perenuie TpyaHbIX 3a1a4. BekTopbl Ha m10ckocTH. KOOpaMHATHI TOYKH 1 26 Henens
KOOp/IMHATBI BEKTOPA

27 | Pemrenrie TpyaHBIX 33/a4. 3aa4M B KOOPAWHATAX B IIOCKOCTH 1 27 "Henend

28 | Pemenne TpyaHbIX 3a1a4. BEKTOpHI B IPOCTPAHCTBE. 1 28 Henens

29 | Pemenne TpyaHbix 3a1a4. CKalsipHOE IPOU3BEIECHHE BEKTOPOB B MPOcTpaHcTBe | 1 29 Henens

30 | Pemrenue TpyAHBIX 3a/1a4 HA JBHKCHUE 1 30uenens

7 | MHOrorpaHHuKH

31 | Pemenue Tpyanbix 3ama4. [Ipusma. 1 31 menens

32 | Pemenue Tpyanbix 3ama4. [lupamusa. 1 32 menens

33 | Pemenne TpyaHbIx 3a1a4. [IpaBuiibHBIE MHOTOIPAHHUKH. 1 33 Hemens

Hmozo
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