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HOACHUTEJBHASA 3AIIMCKA

['eomeTpust KaK OAMH W3 OCHOBHBIX PA3/IEJIOB IIKOJIbHOW MAaTEMATHUKH, UMEIOLIUN
CBOCH I1IeTbI0 00ECIIeYUTh M3YyUYCHHUE CBOWCTB U pa3MepoB (UTYp, WX OTHOIICHUN H
B3aMMHOE€ PAaCIIOJIOKEHHE, OIUPACTCS Ha JIOTUYECKYHO, JOKa3aTebHYIO JIMHUIO.
I{leHHOCTh H3y4YeHHsS TCOMETPHH HAa YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
3aKJTI0YAeTC B TOM, 4YTO OOYYAIOIMIUWCA YYUTCS TMPOBOJIUTH JTOKA3aTCIIbHBIC
pacCcy X JeHUsl, CTPOUTh JIOTMUECKHE YMO3AKJIIOUCHUS, JOKa3blBaThb HCTHUHHBIC
YTBEPXKJICHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYKIEHHUS «OT
MPOTUBHOTO», OTJIMYaTh CBOMCTBA OT NPHU3HAKOB, (OPMYJIUPOBATH OOpATHHIC
YTBEPKICHUS.

BTopoii nenpio n3ydeHus reoMeTpUu BJISIETCS UCTIOIb30BAHUE €€ KAK MHCTPYMEHTA
IpPU PEIICHWU KaK MAaTeMaTHYeCKUX, TaK W MPaKTUYECKHUX 3a/iad, BCTPEHAIOUIUXCS B
peanbHOM Ku3HU. OOydYaroMIMICS OKEH HAYYUTHCS OIPEACNIUTh T'€OMETPUUYECKYIO
¢burypy, onucarh CIOBaMH JJAHHBIA YEPTEK WIM PUCYHOK, HAUTH IJIOIIAAb 3€MEIBLHOTO
y4acTKa, pacCuuTaTh HEOOXOIUMYIO JUIMHY ONTOBOJIOKOHHOIO KaOels WiIu TpeOyeMble
pasMmepsl rapaxa JJii aBTOMOOWJISA. DTOMY COOTBETCTBYET BTOpasi, BBIUMCIMUTEIIbHAS
JUHUS B UM3y4deHUHU reomerpuu. [lpum permeHun 3aiad NpPaKTUYECKOrO XapakTepa
oOyyJaromuiicss y4uTcs CTPOUTh MaTEMaTUUYECKHUE MOJENIU pPEalbHBIX >KU3HEHHBIX
CUTyalluid, TPOBOAUTH BBIYUCICHUS U OLECHUBATh aJICKBATHOCTh IMOJYYEHHOTO
pe3yJabTara.

KpaiiHe BaxxHO mMOAYEPKUBATH CBSI3M TEOMETPUU C JIPYTUMU  y4E€OHBIMU
npeIMeTaMi, MOTHBUPOBATH HCIIOJIB30BATh OMPEIEICHUS T€OMETPUUYECKUX (UTYp U
MOHSTUH, JEMOHCTPUPOBATH MPUMEHEHUE MOJYyUYEHHBIX YMEHUN B (U3HKE U TEXHHUKE.
Oty cBsi3u HamboJiee SPKO BUAHBI B TeMax «Bektopwl», «TpuroHomerpudeckue
COOTHOIIIEHUs», «Meto koopauHat» u «Teopema [udaropar.

Vuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE pPa3Jeibl
conepkanusi:  «l'eomerpuueckue QuUrypsl M HUX  CBoMcTBay, «lM3mepeHue
r€OMETPUYECKUX BEIIMUUHY, «JleKapTOBbI KOOPJIWHATHI Ha IJIOCKOCTHY», «BeKTophI»,
«JIBmxkeHus miockoctny, «IIpeodpazoBanus mogo00us».

Ha u3yudenne yueOHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 kiacce — 68
yacoB (2 yJaca B HefleN0), B 8 Kiacce — 68 yacoB (2 yaca B Henento), B 9 kitacce — 68
4yacoB (2 Jaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

HauanbeHble noHATHs reomeTpun. Touka, npsimMas, OTPE30K, JIyd. YToJ. Buabl yrios.
BeprukanpHble M CMExHbIE yIubl. buccekrpuca yria. JlomaHasi, MHOTrOYrOJIbHHK.
[TapannenbHOCTh M NEPIEHAUKYIISIPHOCTD MPSAMBIX.

Cummetpuunbie ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOM cHUMMETpuHU. [Ipumeps
CUMMETPHH B OKPYKAIOILEM MHPE.

OCHOBHBIE TTOCTPOEHHUS C MTOMOIIBI LUPKYJIA U JUHEWKH. TpeyroyibHUK. BeicoTa,
MeJuaHa, OMCCEKTpHCA, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUI TpeyrojibHUKHU. HepaBeHCTBO TpeyroibHUKa.

CpoiicTBa M TpU3HAKK PABHOOENPEHHOro TpeyrojbHuKa. llpusHaku paBeHCTBa
TPEYTOJILHUKOB.

CBoiicTBa M NpPHU3HAKK NapaUIeIbHbIX MNpAMBIX. CyMMa yTIJIOB TpEyrojbHHUKA.
Breminue yribl TpeyrojibHUKA.

[IpsmoyrosibHbIE ~ TpeyroJbHUK.  CBOHCTBO ~ MeQUaHbl  NPSMOYTOJIBHOTO
TPEYTrOJbHUKA, MPOBEAEHHOW K ruroreHy3e. IIpu3Haku paBeHCTBA IIPAMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpSAMOYTOJIbHBINA TPEYTOJIBHUK C yTioM B 30°.

HepaBeHcTBa B TreOMETpHUM: HEPABEHCTBO TPEYIOJIBHUKA, HEPABEHCTBO O IJIMHE
JOMaHOW, TeopeMa O OondblieM yrie U OoJibIIEd CTOPOHE TPEYroiabHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MeCTO TOUEK. bruccekTpuca yriia u CeEpeAMHHBIN NEPIIEHINKYJIISAP K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OKpy>XHOCTb U KpyT, XOpJla U JUaMeTp, UX CBOMCTBA. B3amMHoOe pacmnosoxeHue
OKpYXHOCTH M npsMol. KacarempHasd M ceKymas K OKPYXHOCTH. OKpPYXHOCTb,
BIIMCAaHHAs B yroJj. BnimcanHas u onmucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YerbipéxyronpHauku. I[lapamenmorpamMmm, €ro mnpu3Haku W CBOMCTBa. YacTHbIE
cllyyad mapajieorpaMMoB (TIpSMOYTOJIBHUK, pPOMO, KBaApar), MX TMpPHU3HAKU U
cBoiicTBa. Tpanenus, paBHOOOKas Tpaneuusi, €€ cBoicTBa U npusHaku. [IpsMoyronbHas
Tpareuus.

Meron ynBoenus menuansl. LlenTpanbHas cumMerpus. Teopema Pareca u Teopema
O MPOIOPIIMOHATBHBIX OTPE3KAX.

CpenHue MMHAM TPEyroJIbHUKA U Tparneuuu. LIeHTp macce TpeyronbHuKa.

[Tomobue TpeyronpbHUKOB, KO3(puueHt nomodus. [IpusHaku momOOMS
TpeyrojabHUKOB. [IpumeHeHne mogo0ust Mpu pelIeHnH MPAKTUIECKUX 3a/ad.

CpoiicTBa miom@aaei reomeTpuyeckux ¢uryp. Dopmynsl AAA  IUIOMIAAH
TpPEeyrojbHHKa, MapamienorpaMma, pomba u Tpaneuuu. OTHOIICHHE IUIOIIA e
no1I0OHBIX (QUryp.



Beluncnenne miomanerd TpEeYroJbHUKOB M MHOTOYTOJIBHHUKOB HA  KIIETYATOM
oymare.

Teopema IIudaropa. Ilpumenenue teopembl Iludaropa mnpu  pemieHUH
MPAKTUYECKUX 33/1a4.

CuHyC, KOCUHYC, TAHT€HC OCTPOTO yIja IpsIMOYTOJIbHOIO TpeyrojbHUKa. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. TpuroHomerpuueckue ¢yHkuuu yrios B 30, 45 u
60°.

BrnmcaHHbIE W LIEHTPAJIBHBIE YIVIBI, YTOJl MEXKJY KAacaTEIbHOM W XOpPAOH. YTJIBI
MEXKIy XOpJaMM M CEKyLIMMH. BIHCaHHbIE W ONKMCAHHBIE YETBIPEXYTOJIbHUKH.
B3auMHoe pacmonoxenue aByX OKpyxkHoctei. Kacanme oxpyxkHoctedr. OOmue
KAacaTeIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, tanreic yriaoB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. POPMYJIIbI IPUBEIACHUS.

Pemienne TpeyronbHUKOB. Teopema KOCHMHYCOB M TeOpemMa CHUHYCOB. PemieHue
MPAKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nmoaooust. [logo6me COOTBETCTBEHHBIX 2JIEMEHTOB.

TeopemMa 0 MpPOU3BENEHHHM OTPE3KOB XOpJ, TEOPEMBI O NPOU3BEIACHUM OTPE3KOB
CEKYILIHUX, TEOpEMA O KBaJpaTe KacaTeIbHOM.

Bekrtop, miuHa (MOyJib) BEKTOpa, COHAIPaBJIECHHBIE BEKTOPHI, MPOTHUBOIOIOKHO
HaIpaBJICHHBIC BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalluu
HaJl BeKTopaMH. Pasjo)keHwe BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunatel Bektopa. CkKanspHOE€ MNPOU3BEACHUE BEKTOPOB, MPUMEHEHHUE JIs
HaXO0XJICHUS JUIMH U YTJIOB.

JlexkapToBbl KOOpJAMHATHl HAa IUIOCKOCTU. YPABHEHUS MPSAMONM U OKPYKHOCTU B
KOOpAMHATaX, IEpPEecEeYEHUE OKPYKHOCTE M MpsAMbIX. MeToJ KOOpAMHAT H €ro
MIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JlTMHA OKpYy)kHOCTU. ['pagycHas u paguaHHas Mepa
yTIJia, BBIYUCIEHUE JIJTUH AYT OKpYy>kHOCTeH. [noiane kpyra, ceKkropa, CErMeHTa.

JIBKeHUs TUIOCKOCTM ¥ BHYTPEHHHE CHUMMETpuu ¢uryp (dJIeMEeHTapHbIE
npeactaienus). [lapannensHeiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YYEBHOTI'O KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPaMMbI yueOHOTO Kypca «['eomerpus
XapaKTepU3yOTCS:

1) naTpuoTHYecKoe BOCIIMTAHNE:

MPOSIBJIEHUEM HHTEPECA K MPOLLIOMY M HACTOSIIEMY POCCHMCKOM MATEMATHKH,
LIECHHOCTHBIM OTHOIIIEHHEM K JOCTHXKCHUSIM POCCUHCKHX MAaTEMaTHUKOB U POCCUHCKOU
MAaTEMATUYECKON IIKOJbI, K HCIOJB30BAHUIO ITUX JOCTHKEHHUM B JNPYrUX HAyKaxX WU
MIPUKIIAIHBIX cdhepax;

2) TpaKIaHCKOEe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHHIO O0S3aHHOCTEH rpakaaHWHA U peajii3alliyd ero Ipas,
MpEACTAaBICHUEM O MAaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS Pa3IUUHBIX
CTPYKTYp, SBJIEHHUM, TIPOLEAYp TpaxkAaHCKOro oOIIecTBa (HampuMmep, BBIOOPHI,
ONpOCHI), TOTOBHOCTHIO K OOCYXKJCHHIO JTHUYECKHUX MpoOJieM, CBSA3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JTOCTHKCHUN HAayKH, OCO3HAHMEM BAXXKHOCTH MOpPaJIbHO-
ATUYECKUX MPUHIUIIOB B JEITEILHOCTH YUYEHOIO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM HAa AaKTUBHOE Yy4YyacTHE€ B PEIICHWM MPAKTHYECKUX  3aaad
MAaTEMATHYECKOW  HAIMpPaBJICHHOCTH, OCO3HAHMEM BaXXHOCTH  MaTEMATHYECKOTO
oOpa3oBaHMsl Ha MPOTSKEHUU BCEH JKU3HU IS YCHEIHON mpodeccruoHamIbHOM
JEATCIBHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM W
MIOCTPOCHUEM HHAWBUIYATbHON TpaeKTOpUH OOpa30BaHMsS W JKU3HEHHBIX ITUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CIIOCOOHOCTBIO K OMOLMOHAJIBHOMY M OCTETUYECKOMY  BOCHIPHUATHUIO
MaTeMaTUYeCcKnX OOBEKTOB, 3a/Jad, pEIICHUN, paCcCYXICHUN, YMEHHUIO BUICTh
MAaTEMATUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOT'O MO3HAHUS

OpHUEHTALIMEN B ACATEIIBHOCTA HA COBPEMEHHYIO CUCTEMY HAay4YHbBIX MPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS YEJIOBEKA, MPUPOJIbI M OOIIECTBa,
MOHMMAaHUEM MaTEMaTUUECKON HayKH Kak c(epbl YeI0BEUECKOU JAeATEIbHOCTH, ITANOB
€€ pa3BUTHS W 3HAYMMOCTH ISl Pa3BUTUS IMBWIM3AIMU, OBJIAJICHUEM SI3BIKOM
MAaTEMATUKHM M MaTEMaTUYECKOM KYJbTYpOW KaK CpEICTBOM IIO3HAHUS MHPA,
OBJIQJICHUEM MPOCTEUIITUMH HABBIKAMH UCCIIEIOBATEIBLCKOM JEATEIbHOCTH;

6) pusnueckoe BocnmuTanue, (GopMUpoOBaHMEe KYJIbTYPbI 310pPOBbA M
IMOLMOHAJIBLHOIO 0J1aroNoJy4Yus:

TOTOBHOCTBIO MPUMEHATh MAaTEMATUYECKUE 3HAHUSA B MHTEpPECAX CBOETO 30POBbBS,
BEJICHUS 3I0POBOTO 00pasza >KW3HHU (3I0POBOE MHUTAHWUE, COATTAHCHUPOBAHHBIN PEKUM
3aHATHH W OTAbIXa, peryjsipHas (Qu3ndeckas aKTUBHOCTH), CPOPMUPOBAHHOCTHIO



HaBbIKa pediekcur, IpU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO K€ MpaBa JIpyroro
YeJI0BEKa;

7) 3K0JI0THYECKOE BOCTUTAHUE:

OpUEHTAllME HAa NPUMEHEHUE MaTEeMaTUUYECKMX 3HAHUM JJi1 pelleHus 3ajad B
00J1aCTH COXPaHHOCTHU OKPY>KAIOIIEH Cpelbl, MNIAHUPOBAHUS MOCTYNKOB U OLEHKU HMX
BO3MOXXKHBIX TIOCHEACTBUN JJIs1 OKpYXarollell Cpelapl, OCO3HAaHUEM TIJI00AJIBHOTO
XapakTepa dKOJOTMYECKHUX IMpoOJieM U IyTeH X peLICHMUS;

8) apanTanus K N3MEHSIOIUMCS YCJIOBUSIM CONMAJILHON U MPUPOIHOIi cpebI:

TOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBHSX HEONPENEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEII KOMIIETEHTHOCTH 4Y€pe3 MPaKTUYECKYIO NEATEIbHOCTh, B TOM YHCJIE yYMEHUE
YUHUTBCS Y APYTUX JIOAEH, TpUOOpeTaTh B COBMECTHOM AESATENbHOCTH HOBBIE 3HAHUA,
HABBIKH U KOMIIETEHIIMH U3 OIbITA IPYTHUX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHI, B TOM uucie (HOpMYIUPOBATH
UJeU, TIOHATHUS, TUIIOTE3bl 00 0OBEKTAX U SABJICHUAX, B TOM YHUCIIE paHEe HEU3BECTHBIX,
0CO3HaBaTh J1e(ULUTHl COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaThb CTPECCOBYIO CHUTYallMIO, BOCIPHUHUMATh CTPECCOBYIO
CUTyallUI0 KakK BbI30B, TpEOYIOUIUII KOHTpPMEpP, KOPPEKTUPOBATh NPUHUMAEMbIE
pemieHuss W JAeWcTBUdA, (OpPMYJIHpPOBaTh U OLIGHUBAThb PHUCKM M IOCIEICTBUS,
(GbopMHUPOBATH OMBIT.

METANPEAMETHBIE PE3YJIbTATDBI
ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3oBble Jiornueckue aelcTBUA:

. BBISIBJIATH M XapaKTEPU30BaTh CYIIECCTBEHHbIC IMPHU3HAKH MATEMaTHUUYECKHUX
00BEKTOB, TOHSATHUM, OTHOIICHUN MEXKIY MOHATHAMH, (POPMYIHUPOBATH OIPEACICHUS
MOHSATHUM, YCTaHABIMBATH CYIICCTBEHHBIM MPU3HAK KIACCHU(PUKAIIUH, OCHOBAHMS IS
0000IIICHUS U CPAaBHEHUS, KPUTEPHUH MPOBOIMMOI0 aHAIHN3A;

. BOCIIPUHUMATh,  (OPMYJIHMpPOBAaTH W  MPeoOpa3oBBIBATh  CYXKICHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIINE, YCIOBHBIC;
. BBISIBJIATH MAaTEMAaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUUS

B (pakrTax, NaHHbBIX, HAOJIOJEHUSAX W YTBEPKICHHUAX, NOpeajaratb KpPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYUN;

. JIeJaTh BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIOUEHUH, YMO3aKIIFOUEHUH 10 aHAJIOTHH;

. paz0OupaTh A0Ka3aTeIbCTBA MAaTEMATHUYECKHX YTBEPXKIECHUU (MIpsIMble W OT
MPOTUBHOTO), IPOBOJINTH CaMOCTOSITETILHO HECJIOXKHBIC J0Ka3aTeIbCTBA

MaTeMaTU4ecKux (HakTOB, BBICTpAWBATh APTYMEHTAIUIO, MPUBOJIUTH TPUMEPHl U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

. BBEIOMpPATh CHOCOO pemieHust ydeOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB DEIICHUS, BBHIOMPATh HaMOOJEe TMOIXOMAMUNA C y4ETOM CaMOCTOSITEIIBHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarebCKue 1eMCTBUA:



. WCIIOJIb30BAaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUN HHCTPYMEHT IIO3HAHUS,
dbopMyIHpOBaTh BOMPOCH], PUKCUPYIOIIKNE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOATEIIHLHO
yCTaHaBJIMBAaTh MUCKOMOE W JaHHOE, (OPMHUPOBATH THIIOTE3Y, apTyMEHTHUPOBATh CBOIO
MIO3UIINIO, MHCHHUE;

. MPOBOJAUTL IO CAMOCTOSITEILHO COCTaBJICHHOMY TIUIAaHY  HECJIOXKHBIM
AKCIIEPUMEHT, HEOOJIbIIIOE  MCCJICAOBAHUE II0  YCTAHOBJICHHIO  OCOOCHHOCTEH
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTYy COOOM;

. CaMOCTOSITeIbHO (hopMynupoBaTh 00OOIIEHHS M BBIBOJBI IO pe3yJbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHNS, OIICHUBATh JOCTOBEPHOCTH IMOJYYCHHBIX
PE3yNbTaTOB, BEIBOJOB M 00OOIIECHUH;

. MIPOTHO3WPOBATh BO3MOKHOE pa3BUTHE TpOIECCa, a TaKXKe BBIIBUTATH
MIPEAIOJI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ mundopmanmeii:

. BBISIBJIAITb  HEJOCTATOYHOCTh W W30BITOYHOCTH HMH(POpPMAlLIUU, JTaHHBIX,
HEOOXOMMBIX JIJIsl PEIICHUS 3a]1a4H;

. BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
uH(OPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

. BBIOMpATh (QopMy TpeAcCTaBlieHUs HHPOPMAIMK ¢  HILIIOCTPUPOBATH
peraemMsbie 3a/1a4M CXeMaMu, IuarpaMMaMu, HHOUM rpaduKoi U UX KOMOMHAIIUSIMU;

. OLICHMBATh HAAEKHOCT, HMHGOPMAIIMM 10 KPUTEPUSIM, MPEIOKECHHBIM

YUUTENEM WU CHOPMYJIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHuUKaTHBHBIE YHHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS:

. BOCIIPUHUMATh U (DOPMYJIMPOBATH CYXKJIEHHUSI B COOTBETCTBUM C YCIOBUSIMHU U
HEeIsIMHU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BhIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTax, JaBaTh MOSCHEHUS IO XOJy PEIICHHS 3aJlaud, KOMMEHTHPOBATh
MOJTYYEHHBIN Pe3yJIbTaT;

. B XOJIe¢ O0CYXJIECHHs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBHI,
poOJIeMBbl, pelIaeMon 3a/layu, BhICKA3bIBaTh WJIEH, HAIICJICHHbIE Ha TMOWCK pEelIeHUS,
COTOCTABJISATh CBOM CYXIEHHUS C CYXICHHSIMU JPYTMX Y4YaCTHUKOB JIHAJIOTa,
OOHapy>KHBaTh pa3Inuue M CXOJCTBO IMO3UIINMA, B KOPPEKTHOU PopMme hopMyTupoBaTh
pa3HOrjIacus, CBOM BO3paXKEHUS,

. MPEACTABIATh PE3YJAbTAThl PEIICHUS 3aJa4u, SKCIIEPUMEHTA, UCCIIEOBaHMUS,
MPOEKTa, CAMOCTOSITENIBHO BBIOMpPATh (OpMAT BBICTYIUICHUS C Y4YETOM 3aaad
MpEe3eHTAIMU U OCOOCHHOCTEN ayIUTOPHUH;

. MIOHMMATh M MCIIOJIB30BATh NMPEUMYIIECTBA KOMAHAHON M WHIWBUAYAIBHOU
paboThI IpH PEIICHUH YYEOHBIX MaTEMATUYECKUX 3a/1aY;
. IIPUHUMATh 1€ COBMECTHOW JEATENIbHOCTH, IUIAHUPOBATH OPraHU3ALHUIO

COBMECTHOH paboThI, pacipeesTh BUABI paboT, TOTOBAPUBATHCS, OOCYXKAATh MPOIIECC
U pe3yibTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

. y4acTBOBaTh B IPYMIIOBHIX (hopMax padboThl (00CyXAeHHs, OOMEH MHEHHUSIMH,
MO3TOBBIE IITYPMBI U JIPYTHE), BBIIOJHITH CBOIO YacTh PabOTHl M KOOPIAMHHUPOBATH
CBOM JCHCTBUSA C APYTMMH WICHAMH KOMaHbI, OIEHUBATh Kauye€CTBO CBOETO BKJIAJa B
001Ut MPOIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHbBIC YHHBepcaJbHble Y4eOHbIe AeHCTBUS



Camoopranu3anus:

. CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJITOPUTM PEIICHHS 3a7adu (WA ero
4acTh), BRIOMPATH CIIOCOO pelieHus ¢ y4€TOM HMMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAapHUAHTHl PEIICHUH C y4E€TOM
HOBOM HMH(MOpPMAIUH.

CaMOKOHTPO.J1b, SMOIMOHAJIBLHBIN MHTEJJIEKT:

. BJIAJIETh CIIOCOOaMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca M Pe3ysbraTa
peIIeHrsT MaTeMaTHYECKOH 3a/1a4u;
. IPEIBUIETh TPYAHOCTH, KOTOPBIC MOTYT BO3HHMKHYTBH IPH PEHICHUH 3ajauH,

BHOCUTh KOPPEKTUBBI B JIESITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, HANJACHHBIX
OIK1OOK, BBISIBICHHBIX TPYIHOCTEH;

. OIICHUBATh COOTBETCTBHUE pE3yJIbTaTa JESITEIHbHOCTH IMOCTABJICHHOU IIEIU U
YCIIOBUSIM, OOBSICHATh NMPUYUHBI JOCTHIKCHHSI WU HEIOCTHKEHUS II€JIU, HAXOJIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATDBI

K koHIy oOydeHus B 7 kJjacce 00ydaronIuics MOJTYYUT CICAYIOIIHNE MPEIMETHBIC
pE3ybTaThI:

Pacnio3HaBaTh W3yueHHbIE TeOMETpUYECKHe (UTYpbI, OMPEACNATh UX B3aUMHOE
PacCIOJIOKEHUE, U300pakaTh TIeOMETpUYECKHEe (DUTYpPHI, BBIMOJHATH YEPTEXKHU IO
YCIOBUIO 3a1aud. M3MepsATh JMHEWHBIE W YTJIOBBIE BEIWYMHBIL. Pemiars 3amadd Ha
BBIUHCIICHUE JIJTMH OTPE3KOB U BEJIMYUH YTJIOB.

Henate rpyOyr0 OIIEHKY JMHEWHBIX M YTJIOBBIX BEJIUYUH MPEIMETOB B peajbHOU
JKW3HHU, Pa3MEPOB TMPHUPOJHBIX OOBEKTOB. Paznmnuarh pa3Mepbl 3TUX OOBEKTOB IO
MOPSIAKY BEJTUYUHBL.

CTpouTh 4epTekKU K TCOMETPUUECKUM 3a/1a4aM.

[Tosb30BaThCs MpU3HAKAMM PABEHCTBA TPEYTOJbHUKOB, HUCIOJIb30BATh MPU3HAKU U
CBOMCTBA paBHOOCAPEHHBIX TPEYTOJIHLHUKOB TP PEIICHUH 3a]1a4.

[IpoBOAUTE TOTUYECKHE PACCYKACHUS C UCIIOJIb30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonb30BaThCs  MPU3HAKAMU  PABEHCTBA  MNPSMOYTOJIBHBIX  TPEYTOJIBHUKOB,
CBOVMCTBOM MEIMAaHbI, TPOBEIAEHHON K TMIIOTEHY3€ MPAMOYTOJbHOTO TPEYTrOJbHUKA, B
pEIIEHUY T€OMETPUYECKUX 3a]1a4.

OrnpenensTe MapauieIbHOCTh MPSIMBIX C MOMOIIBIO YTJIOB, KOTOpPhIE 00pa3yeT C
HUMHU cekymas. OnpeaensiT NapajyieIbHOCTh MPSIMBIX € MOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM MPAMOM A0 TOUYEK APYTOU MPSIMOU.

Pemiats 3a1auun Ha KieTyaTol Oymare.

[IpoBOANTH BBHIYUCICHUS U HAXOIUTh YUCJIOBBIE M OYKBEHHBIC 3HAUCHUS YIJIOB B
F€OMETPUUYECKUX 3aJadyax C MCIOJb30BAHUEM CYMMBI VYIJIOB TPEYTOJbHUKOB |
MHOT'OYTOJIbHUKOB, CBOHCTB yIJIOB, OOpa30BaHHBIX IIPH IEPECCUCHUU JBYX
MapaJUIeIbHBIX NPSAMBIX CEKyIleW. Pemare npakTuyeckue 3aJadyd Ha HAXO0XKICHUE
YIJIOB.



Bnagetp mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMEThb ONPEAEIATH
OMCCEeKTpHUCY yIJla U CEepeAVHHBIA MEePHEHIUKYISP K OTPE3Ky KaK IeOMEeTpPHYECKHe
MeCTa TOYEK.

@opMyIUpOBaTh ONPEACICHUS OKPYKHOCTM M Kpyra, XOpAbl W JHaMmeTpa
OKPYKHOCTH, IIOJIb30BaThCS UX CBOWCTBAMHU. YMETh IIPUMEHATH 3TU CBOWCTBA IIPU
pelLIeHNH 3a1a4.

Biiasieth NOHATHEM OIMUCAHHOW OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HAXOJAUTh
e¢ mentp. Ilomp3oBaThcs ¢dakTamMu O TOM, YTO OHMCCEKTPHUCHI YTJIIOB TPEYTOJbHHUKA
MIEPECEKAIOTCS B OTHOM TOYKE, U O TOM, YTO CEPEAUHHBIC EPIIEHIUKYISAPBI K CTOPOHAM
TPEYTrOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagete mOHATMEM KacaTeNbHOM K OKPYXKHOCTH, MOJIb30BaThCSI TEOPEMOM O
MEPIICHAUKYJISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUS.

[Tonp30BaThCA MPOCTEUIIMMU TE€OMETPUYECKUMHU HEPABEHCTBAMH, NMOHUMATh HX
IIPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE T'€OMETPUYECKUE IIOCTPOCHUS C NOMOLIBIO LHUPKYJIS U
JIMHENKHU.

K xoHiy oOydenust B 8 kjacce oOydaromuiics HOIYYUT CIEIYIOIINE NPEIMETHBIC
pe3yibTaThl:

Pacrio3HaBaTh OCHOBHBIE BH/IbI YETBIPEXYTOJBHUKOB, UX AJIEMEHTHI, I10JIb30BATHCS
UX CBOMCTBaMU IPH PEIIEHUH T€OMETPUUECKUX 3a]au.

[IpuMeHsATh CBOWCTBA TOYKU MEpPECEUEHUs] MEMaH TPEYroJibHUKa (LIEHTpa Macc) B
pElIeHUH 3aau.

Bnanetes moHsATHEM CpeAHEW JIMHUM TPEYyroidbHUKA M Tpaleluuu, MPUMEHSATh UX
CBOMCTBA IIpU pelIeHnH reoMerpruyeckux 3anad. [lomp3oBaTeca Teopemont Paneca u
TEOPEMOM O POMOPLIMOHATIBHBIX OTPE3KAX, IPUMEHSATh UX JJI PEIICHUS TPAKTUYECKUX
3a/1ay.

[TpuMeHsTh pU3HAKK 0100US TPEYTOJIBHUKOB B PEIIEHUH F€OMETPUUECKHX 3a/1au.

[Tonb3oBaThess  Teopemoii  [ludaropa amsg  pemieHUs TEOMETPUYECKUX |
IpaKkTUYECKUX 3a1ad. CTpOUTh MaTEMaTUYECKYH0 MOJENb B NPAKTUYECKHUX 3ajadax,
CaMOCTOATEJIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOINE JUIMHBI.

BnageTs NOHATHAMM CHHYCA, KOCHHYCA M TAHI'€HCA OCTPOro yrila NpsIMOYTOJIbHOIO
TpeyroJibHUKA. 110J1630BaThCS ATUMU NOHATHIMU IS PELLICHMS] IPAKTUYECKUX 3a1a4.

Breruucnare (pazniuuHbIMUA - criocoO0amu) IUIONIaAb TPEYroJbHUKA U TUIOLIATU
MHOTOYTOJBHBIX (QUTYp (TOJIB3YACH, T/le HEOOXOAUMO, KalbKyIsTopoMm). IIpumeHsTh
MOJIyYeHHbIE YMEHUS B MPAKTUUECKUX 3a/1ayax.

BnaneTs NOHATUSMU BIIMCAHHOTO U IIEHTPAIBHOTO yIia, UCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIAX, yriaX MEXIy XOpAaMH (CEKYLIMMU) U yrie MEeXAy KacaTelbHOH U
XOpJOM MPH PelICeHUH TeOMETPUUYECKUX 3a/1aY.

BrnageTte MOHATHEM ONMCAHHOTO YETBHIPEXYTOJbHHMKA, IPUMEHATH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA IPU PELIEHUU 3a/a4.

[IpuMeHsATh NOJyYeHHbIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTEMAaTUYECKUE MOJIEIU
JUISL 3a7a4  peajlbHOM JKM3HUM M MPOBOJUTH COOTBETCTBYIOLIME BBIYHCIECHUSA C
OpUMEHEHHEM ToJo0uMs W  TPUTOHOMETpUU  (MOJB3YysSCh, TA€ HEOOXOAMMO,
KAJIbKYJISITOPOM).



K xoHuy o0ydenust B 9 kiacce oOydaromuiics NOIYYUT CIEIYIOIINE MPEAMETHBIE
pe3yibTaThl:

3HAaTh TPUTOHOMETPUUECKHE (YHKIMH OCTPBIX YIJIOB, HaXOJUTh C UX IOMOIIBIO
pa3IMYHbIE AJIEMEHTHI MPSIMOYTOJIBHOIO TPEYroJbHUKA («pEIIEHUE MPSAMOYIOJIbHBIX
TPEYrojabHUKOBY»). HaxonuTe (¢ NOMOIIbIO KaJbKYJIATOpA) JUIMHBI W YIJIBI  JUIS
HETaOJMYHBIX 3HAYCHUI.

[Tonp3oBaTbes  (opMynamMu TPUBEACHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JUISl HAXOXJAEHHS COOTHOIIEHWHA MEXKAYy TPUTOHOMETPHUYECKUMU
BEJIMYMHAMM.

Hcnonb30BaTh TEOPEMBbl CHUHYCOB M KOCHHYCOB JJIi HAXOXIEHUS pPA3IHYHBIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTrOJIbHUKOBY), IPUMEHITh UX NPH PELICHUU
reOMETPUYECKUX 3a]ay.

Bnagers mnoHsTHAMH TpeoOpazoBaHUs MOJO00US, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX Quryp. [lonb3oBarbest cBOMCTBaMU MOAOOUS MPOU3BOJIBHBIX (UTYP, YMETH
BBIUUCIIATh JJUHBI U HAXOAWTh YIJbl y MNOJ0OHBIX ¢uryp. IlpumeHsTs cBoiicTBa
no/o0us B MPAKTHUUECKUX 3a7adax. YMETh NMPUBOAUTH IMPUMEPHl NOJOOHBIX GUTYp B
OKpPYaroIEeM MHUpE.

[Tosnp30BaThCAd TEOpEMaMHM O IPOM3BEICHUU OTPE3KOB XOpA, O INPOU3BEICHHUH
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOpAaMHU, OHMMATh X T€OMETPUUYECKUN U (PU3HUECKHUI CMBICT,
NPUMEHATh MX B PpEUIEHUU TEeOMETPUYECKHX U (u3nyeckux 3agad. llpumeHsTh
CKaJISIpHOE MPOU3BEJICHUE BEKTOPOB ISl HAXOXKICHUS JIJIMH U YTJIOB.

[Tonb30BaThCAd METOAOM KOOPAMHAT Ha IJIOCKOCTH, MPUMEHSATH €ro B PEIICHUH
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

BiageTe MOHATHAMM MPAaBUIBHOTO MHOTOYIOJIBHHUKA, JUIMHBI OKPYXKHOCTH, JJIMHBI
JIyTU OKPY>KHOCTH M PaJWaHHON MEphI YIJIa, YMETh BBIYMCIATH IJIOMAAb KPyra U €ro
yacteil. [[puMeHsTh OIyYEeHHbIE YMEHHS B IPAKTUYECKUX 3a7a49ax.

Haxoauts ocu (WM LEHTPBl) CUMMETPUH (QUTYD, TPUMEHSATh IBUKEHUS MIIOCKOCTH
B POCTENIINX CITyqasix.

[IpuMeHsATh NOJyYeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTHh MAaTEMaTUYECKUE MOJIEIN
JUISL 337a4  peajlbHOM JKU3HUM M MPOBOJHUTH COOTBETCTBYIOLIME BBIYHCIECHUSA C
NpUMEHEHUEM T0J00MS U  TPUTOHOMETpPUUYECKHX (PyHKIM  (MONb3ysch, TIe
HEO0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

Haumenoanue paznena |KomnuecTBo OcHoBHOE OCHOBHBIE BH/IBI IEATEIBHOCTH 00Y4YaOIINUXCS

(Temnl) Kypca 4acoB coepKaHue
[Ipocrenmue 14 [Ipocrenmmue DopMyJTHPOBATH OCHOBHBIE ITOHATHS U ONIPEIEIICHHUS.
reoMeTpuyecKkue GUrypsl u r€OMETPUYECKUE Pacno3HaBaTh U3y4yeHHbIE TEOMETPUUECKUE (DUTYPHI,
UX CBOMcTBa. MI3Mepenue OOBEKTHI. ONpeaeJsATh UX B3aMMHOE PACIIOJI0KEHNE, BHITIOJIHATD
r€OMETPUYECKUX BEITMYHUH MHOTrOoyroJbHUK, YepTEK 10 YCIOBUIO 3a1a4H.
JIOMaHasl. IIpoBoanTh NpoCTENIINE MOCTPOCHUS C TOMOIIBIO LIUPKYJIS

CMexXHBIE U
BEPTUKAIBHBIE YTJIBI.
Pa6ora

C IPOCTEUIITUMU
YepTeKaMH.
N3mepenne nmHenHbIX
U YTJIOBBIX BEJIUYMH,
BBIUHCIICHUE OTPE3KOB
U yTJIOB

Y JIMHEUKHU.

N3mepsATh JINHEWHBIE U YTIIOBBIE BEJIMYMHBI TEOMETPUYECKHUX
U IPAKTUYECKUX OOBEKTOB.

OnpeneasiTh «Ha ria3» pa3Mepbl peajbHbIX 00bEKTOB,
NPOBOIMTH IPyOyI0 OLIEHKY UX pa3MEPOB.

PemaTp 3a1aun Ha BBIYUCIIEHUE IJIMH OTPE3KOB U BEJIMYNH
YTJIOB.

PemaTsp 3a/1a4u Ha B3aMMHOE PACIOJIOKEHUE
reOMETPUYECKUX QUryp.

IIpoBoauTH KIaCCU(PUKALMIO YTIIOB, BBIYMCIATH
JIMHENHBIE U YTIIOBBIE BEJIMYMHBI, IPOBOAUTH
HEO0OXOIMMBbIE 0Ka3aTeIbHbIE PACCYKICHUS.
3HAKOMUTBCS C MCTOPHEN Pa3BUTHS TE€OMETPHUH

TpeyronbHUKN

22

[TonsiTre 0 paBHBIX
TPEyroJIbHUKAX U

Pacno3HnaBaTh mapbl paBHBIX TPEYTOJILHUKOB HA TOTOBBIX
yepTexkax (C ykazaHHeM IPU3HAKOB).




NIEPBUYHBIE
IIPEACTABICHUSA

0 paBHBIX (UTYypax.
Tpu npusHaka
paBEHCTBA
TPEYTrOJIbHUKOB.
[Ipr3Haku paBeHCTBa
MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB.
CBOICTBO M€IMAHBI
IPSIMOYTOJILHOTO
TPEYTroJIbHUKA,
MPOBEAEHHOM

K TUIIOTEHY3€E.
PaBHOO€epeHHBIE U
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u cBOMCTBA
PaBHOOEIPEHHOTO
TpPEYroJIbHUKA.
Hepasencrtsa

B T€OMETPHHU.
[IpssmoyTONIBHBIN
TPEYTOJBHUK C YTJIOM
B 30°

BbIBOAMTH CJI€1CTBUSA (PaBEHCTB COOTBETCTBYIOLIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
DopMyJIMPOBaThH OINPECIICHHS: OCTPOYTOJIBHOTO,
TYNOYTOJLHOTO, MPSIMOYTOJILHOTO, PABHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MEJIMaHbl TPEYTOJIbHUKA; CEPEAUHHOIO MEPIICHANKYIISIPA
OTpEe3Ka; NEpUMETPa TPEYTrOJIbHUKA.

DopMyIMpPOBaTh CBOWCTBA U IPU3HAKH PABHOOEIPEHHOTO
TPEYTOJIbHUKA.

CTpouTh 4epTekHy, pelaTh 3a{a44 C ITIOMOIIBIO
HAXOXKIEHUS PABHBIX TPEYTOJbHUKOB.

IIpuMeHsATh NPU3HAKK PABEHCTBA MPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB B 33/1a4aX.

Hcnoab3oBath HUPPOBBIE peCcypChl 1S HCCJIeI0BAHUSA
CBOMCTB M3y4aeMbIX puryp.

3HAKOMHMTBHCH ¢ HCTOPUEH Pa3BUTUSA TEOMETPUN




[lapannenbHble NPsSMBIE,
CyMMa yTJIOB TPEyroJbHUKa

14

[TapannensHeie
psIMbIE, UX CBOKCTBA.
Hakpecrt nexammue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YIJIbI,
00pa3oBaHHbBIC

IIpU NIEPECCUEHUN
napasuiesIbHbIX
MPSAMBIX CEKYLIEN ).
[Ipu3znak
napajuieIbHOCTH
MPSIMBIX Yepe3
PABEHCTBO pPacCTOSTHUN
OT TOYEK OJTHOU
IIPSIMOU 10 BTOPOW
IIPSIMOM.

Cymma yrioB
TpPEYroJIbHUKA.
Buemnune yribl
TPEYTOJbHUKA

@®opMyIMPOBaTh NOHATHE NAPAJIIEIBHBIX NPAMBIX,
HAXOJMUTH NIPAKTUYECKUE IPUMEDPBL.

M3yuarts cBoiicTBa yrioB, 00pa30BaHHBIX NIPU IIEPECCUCHUN
napajuIeNIbHBIX IPsAMBIX cekyiien. IIpoBoauts
A0KA3aTe/bCTBA NapPAIIICIBHOCTH ABYX IPSIMBIX C IOMOILBIO
yIJI0B, 00pa30BaHHBIX MPHU NEPECEUCHUH STUX MPSIMBIX
TPETHEU MPSAMOU.

BeI4ucIsiTh CyMMY YIVIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
HaxoauTsb 4nciioBbie U OyKBEHHbBIE 3HAYEHUS YTJIOB

B TEOMETPUUYECKHUX 3aJ1a4ax C UCIIOJIb30BaHUEM TEOPEM

0 CyMME€ YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHKA.
3HAKOMMTBCH ¢ HCTOPUEH Pa3BUTUSA T€OMETPUN

OKpy»X HOCTb U KpYT.
['eomeTprueckue
[MOCTPOCHUS

14

OKpy»XHOCTb, XOpJia U
JIAaMETpP UX CBOMCTBA.
KacarenpHas

K OKPYKHOCTH.
OKpy>XHOCTB,
BIIMCaHHAs B yTOJI.

DopMyJTHPOBATH ONIPeIeIeHUs . OKPYKHOCTH, XOP.IbI,
IiaMeTpa U KacaTelbHOM K OKpykHOCTU. U3y4yaTh nx
CBOWCTBA, IPU3HAKU, CTPOUTH YEPTEXKU.
HUccnenoBath, B TOM 4KUCIIE UCNIOJb3YH LM (pPOBbIE
pecypchl: OKPYKHOCTb, BIMCAHHYIO B YIOJI; LICHTP
OKPY’KHOCTH, BHIMCAHHOU B yTOJI; PABEHCTBO OTPE3KOB




ITonstue o I'MT,
IPUMEHEHUE

B 3a/1a4ax.
buccexrpuca n
CEepECAVUHHBIN
MEPIICHAUKYJIAP
KaK F€OMETPUYECKUE
MECTa TOYEK.
OKpyX HOCTb,
OIMCAaHHAas1 OKOJIO
TPEYTrOJIbHUKA.
OKpyXHOCTBb,
BIIMICAHHAs

B TPEYT OJIbHUK.
[Ipocreimmue
3a7a4uu

Ha MTOCTPOECHUE

KacaTeIbHBbIX.
HUcnoan3oBarb meroa I'MT miist mokazarenscTBa TeOpeM

0 MepeceyeHuu OUCCEKTPHUC YIIIOB TPEYTOJIbHUKA U
CEepPEAUHHBIX MIEPIICHIUKYJIAPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomompsio ['MT.

OBJageBaTh NOHATHSIMH BIIMCAHHOU M OITMCAHHOU
OKPY>KHOCTEHN TPEYroJIbHUKA, HAXOAUTh LIEHTPHI ATUX
OKPY>KHOCTEM.

Pemiatb OCHOBHBIE 321a4M HA IOCTPOCHUE: YIJia, PABHOTO
JAHHOMY; CEpEAMHHOIO NEPIEHANKYIISIPA JAHHOTO OTPE3Ka;
IPSAMOU, TPOXOJALIEN YEPE3 JaHHYIO TOUKY U
NEPHEHAUKYJIIPHON JaHHOM NPSMOM; OUCCEKTPHUCHI TaHHOTO
yIJIa; TPEYrOJIbHUKOB

10 Pa3JIMYHBIM DJIEMEHTAM.

3HAKOMHUTBCS C MCTOPHMEN Pa3BUTHSI TE€OMETPHUH

[ToBTOpEeHue, 0000IIEHNE 4 [ToBTOpEeHue u Pemats 3a1a4u Ha TIOBTOPEHUE, WJUTIOCTPUPYIOIITUE CBSI3U
3HAHWUI 000011IeHe OCHOBHBIX | MEXKIY Pa3IMUHBIMU YaCTSIMU Kypca

IIOHATUN U METOJI0B

Kypca / Kjacca
OBIIEE KOJIMYECTBO 68

JACOB I10 ITPOTPAMME




8 KVIACC

HanmenoBanue paznena | KonuuecTBo OcHoBHOE OcCHOBHBIE BUJIBI IEITEIILHOCTH 00yUYarOIIMUXCs
(TembI) Kypca 4acoB coJiepKaHue

UeThIpEXYTrOJIbHUKHU 12 [Tapamnenorpamm, ero | M300pakats 1 HAXOAUTH HAa YEPTEKAX
IIPU3HAKHU U CBOMCTBA. | YETBIPEXYTOJIBHUKU PA3HBIX BUIOB U UX DJIEMEHTHI.
YacTHble cnyyan DopMyJTHPOBATH ONIPEAEJIeHHs: TapalIeIOrpaMma,
apaJlyIeIOrpaMMOB OpsIMOYTOJIbHHKA, poMOa, KBaJipaTa, Tpaneuu, paBHOOOKOH
(MpAMOYTOIBHUK, TpaIeuny, NPSIMOYTOJIbHON TPAIELHUN.
pomMO, KBajapar), ux Jloka3bIBATh M HCNOJIB30BATH NIPU PEeLICHUH 32124
IPU3HAKU U CBOWCTBA. | NPU3HAKU M CBOMCTBA: Mapajuieaorpamma,
Tpanenus. IpsIMOYTOJIbHHKA, poMOa, KBaJipaTa, Tpaneluu, paBHOOOKOM
PaBHOOOKas 1 Tpamneuuu, NpsAMOYTOJIbHOUN TpaIeluu.
IPSIMOYTOJIbHAs IIpuMeHsATh MeTOA YBOCHUS MEINAHbI TPEYTOJIbHUKA.
TpaIeuny. Hcnoan3oBath 1upoBbie pecypchl A UCCAEAOBAHUS
Meron yaBoeHus CBOMCTB U3y4aeMbIX QUTYP.
MEJINaHBbI. 3HAKOMUTBCS C MICTOPHMEN Pa3BUTHSI TE€OMETPHUH
enTpanpHas
CUMMETpUS

Teopema Daneca u Teopema 15 Teopema Paneca u IIpoBoaUTH MOCTPOCHUS C TOMOUIBIO IUPKYJIA U JIUHEUKU

O MPOIOPLMOHAIBHBIX TeopeMa ¢ ucnosnb3zoBanue teopemsl dasieca U TEOPEMBI

OTpe3Kax, Mogo0HbIe O IPOMOPLHMOHAIBHBEIX | O MPONOPLUHUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN

TPEYTOJIbHUKU OTpE3Kax. IPONOPUHUOHAIBHBINA OTPE3OK.
Cpenuss nuHus IIpoBoauTh 10KA3aTEJIBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA. TPEYTOJbHUKA NIEPECEKAIOTCS B OJHOM TOUKE, 1 HAXOAUTH




Tpaneuus, e€ cpenHss
JIMHUSL.
[IponopuroHanbHbIE
OTPE3KHU.

LlenTp macc

B TPEYTOJIbHUKE.
[Tono6HbIE
TPEYroJbHUKH. Tpu
MpU3HAKa MOJI00MS

CBSI3b C IICHTPOM Macc, HAXOAUTh OTHOIIICHUE, B KOTOPOM
MEIMaHbI JICTATCS TOYKOM UX MEPEeCceUCHUSI.

HaxoauTth 11o100HbBIE TPEYTOJLHUKHA HA TOTOBBIX YePTEeKax
C YKa3aHUEM COOTBETCTBYIOIIHMX MPU3HAKOB MOT00MS.
PemaTp 3a7a4u Ha MO00HBIC TPEYTOJBHUKH C TIOMOIIBIO
CaMOCTOSITEIIbHOTO MTOCTPOCHHSI YSPTEIKEH M HAX 0K ICHHS
HOJJIOOHBIX TPEYTOJbHUKOB.

IIpoBoauTh 10KA3aTENBCTBA C UCIIOJIB30BAHUEM
MPU3HAKOB MOJ00US.

TPEYTOJIbHUKOB. Jloxka3bIBaTh TpU MPU3HAKA MOJ00US TPEYTOJIbHUKOB.
[Ipumenenue IIprMeHATH NOTyYEHHBIE 3HAHUS IPU PEILICHUN
noaoous F€OMETPUYECKHUX U MPAKTUUECKUX 3a/1a4.
MIpU pelIeHUU 3HAKOMUTBCS C MCTOPHMEN Pa3BUTHS FEOMETPUN
MPaKTUYECKUX 3a7a4
[Lnomans. Haxoxnenue 14 CBolicTBa miomaaein OgBJaeBaTh NEPBUYHBIMU NPeEACTABIEHUSIMH 00 0011IEH
[JIOLIAJCH TPEYTOJIbHUKOB FeOMETPUYECKUX TEOPUH TLIOMAIU (Mephl), (POPMYTUPOBATH CBOWCTBA
1 MHOTOYTOJIBHBIX (UTYP. dburyp. IJIOIIA/IUA, BBISICHATD UX HATJISIHBINA CMBICI.
[1nomaau nogooHbIX hUryp DopmyJIbl BeiBoauTh (pOpMyIIbI IIIONIAIM TApAJIJIEIOrpaMma,
JUTS TTOIIA/IHA TPEYroJIbHUKA, TPANeluy U3 GOPMYJIbI TUTOIIAIN
TPEYTOJbHUKA, IpsIMOYTOJIbHUKA (KBaJpara).
napajuieJorpaMmma, BeiBoAUTH (GOpMYIIBI TIIOLIAAN BBITYKIOTO
Tparneunm. YEThIPEXYTOJbHUKA YEPE3 AUATOHAIHN U YTOJI MEKly HUMH.
Brruncnenne Haxoauts miomanu Guryp, n300pak€HHBIX Ha KIETYATOM

IUTOIAAEN CIIOKHBIX
dburyp.

Oymare, HCNOJIb30BaTh pazOueHue GUrypsl Ha 4acTu U
JOCTpanBaHHE.




[Tnomanu guryp

Ha KJieTyaToi Oymare.
[Tmomaan moagoOHBIX
duryp.

3amaun

C TIPAaKTUYCCKUM
CoJIepKaHUEM.
Pemrenue 3agau

C TTIOMOIIIBIO METO/1a
BCIIOMOTaTeIbHON
IO IH

Pa30upaTs npuMepbl HCTIOJIB30BAHKS BCIOMOTATEIbHOM
IJIOIIAIN JIJISl PEUIEHUSI TEOMETPUYECKHX 3a1ay.
HaxoauTsp miomaay mogo0HbIX GUryp.

BoruucjasaTs iomaan pa3IndHbIX MHOTOYTOJIBHBIX (DHUTYD.
Pemath 3aga4um Ha 110111k C IPAKTUYECKUM
COZIEP/KAHUEM

Teopema [udaropa u
Hayaja TPUrOHOMETPUU
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Teopema [Mudaropa, u
€€ IPUMECHEHUE.
Onpenenenue
TPUTOHOMETPHUUECKUX
(GYHKUIHNA OCTPOTO
yTJia IpsIMOYTOJILHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPHUUECKHUE
COOTHOILICHUS

B MIPSIMOYTOJILHOM
TpPEYrOJbHUKE.
OcHoBHOE
TPUTOHOMETPUYECKOE
TOXJAECTBO

Joxa3biBaTh Teopemy [Iudaropa, ncnoap3oBarsb eé

B IIPAKTUYECKUX BBIUUCIICHUSX.

DopMyJIMPOBATH ONPECICHHUS TPUTOHOMETPUIECKUX
GYHKIIUNA OCTPOTO yTiia, MPOBEPSITh UX KOPPEKTHOCTD.
BbIBOAUTH TPUTOHOMETPUUECKUE COOTHOLIIECHUS

B TIPSIMOYTOJILHOM TPEYTOJIbHUKE.

HccaenoBath COOTHOIICHUS MEKY CTOPOHAMH B
PSIMOYTOJIBHBIX TPEYroibHUKAX ¢ yriuamu B 45° u 45°; 30°
u 60°.

Hcnoan3oBath GOpMyITbl TPUBEIACHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO TSI HAXOXKICHUS
COOTHOINICHHUI MEXy TPUTOHOMETPUUECKUMH (PYHKITUSIMU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpuMeHSATH TOTyYCHHBIC 3HAHUS M YMEHUS TIPH PEIICHUU
MPAKTUICCKUX 3a]1a4.

3HAKOMUTBCS € MCTOPUEN Pa3BUTHSI TEOMETPUH




YTIIBI B OKPYKHOCTH.
BrucanHble 1 ONMCaHHbIE
YETHIPEXYTOJIbHUKH.
KacarenpHbie

K OKpykHOCTH. Kacanue
OKPY’KHOCTEHN

13

Bnucannsie n
LHECHTPAIbHBIE YTJIbI,
YTOJI MEXITY
KacaTeJIbHON 1
XOPIOH.

YTIbl MEXITY
XOpJAaMu U
CEeKYIIIUMHU.
Bnucannsie u
OIMMCaHHbBIC
YETBIPEXYTOJIbHUKH,
WX TIPU3HAKU U
CBOMCTBA.
[Iprumenenue aTux
CBOMCTB

IIPU PEIICHUN
F€OMETPUUECKUX
3ajJad.

B3aumuoe
pacmoJIOKEHUE JBYX
OKPYKHOCTEH, 0011I1e
KacaTeJIbHbIC.
Kacanue
OKPYKHOCTEU

®opMyJIMPOBATh OCHOBHBIE ONPECIICHUS, CBSI3aHHbIE

C yIJlaMu B Kpyre (BIMCAHHBIN Yo, HEHTPAJIbHBIA yro).
HaxoauTh BIHMCAaHHbBIE YIIIbl, OMUPAOIINECS HA OAHY JYTY,
BBIYUCJATH YIJIbI C TIOMOIIBIO0 TEOPEMBI O BIIMCAHHBIX
yriax, TEOPEMbI O BIIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAIBHOM YTJIE.

HccnenoBarb, B TOM YKCIIE C TOMOIIBIO ITUGPOBBIX
PECYpPCOB, BIIMCAHHBIE U OIIMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKHU.

Hcnoab3o0BaTh 3TH CBOMCTBA U PU3HAKH [IPU PEILICHUN
3a1ay




[ToBTOpeHue, 00600IICHNE 4 [ToBTOpEeHue PemaTthb 3a/1a41 Ha TIOBTOPEHUE, HJUTFOCTPUPYIOIITNE CBSI3U
3HAHUU OCHOBHBIX IIOHATHA U | MEX]y pa3IuYHBIMU YacCTAMHU Kypca

METOJ0B KypcoB 7 1 8
KJ1aCcCOB, 0000IIIeHE
3HAaHUM

OBIIEE KOJIMYECTBO 68
JACOB I10 ITPOTPAMME




9 KJIACC

Metpuueckue
COOTHOILICHHS
B OKPYKHOCTH

0 rIpeoOpa3oBaHUU
10JTO0HSI.
COOTBETCTBECHHBIC
DJIEMEHTHI MOJOOHBIX
duryp.

Teopema

0 MPOMU3BEACHUH
OTPE3KOB XOP/I,
TeopemMa

HaunmenoBanue paznena | Konumuectso OcHoBHOE OCHOBHBIE BH/IbI IEITEIILHOCTH 00yUYarOIIMUXCs
(TembI) Kypca 4acoB CoJIepKaHue

Tpuronomertpusi. Teopembl 16 Omnpenenenue ®opmMyIMpPoOBaThH ONpeieeHusI TPUTOHOMETPUYECKUX

KOCUHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIUN TYIBIX U MPSIMBIX YIJIOB.

Pemenre TpeyroasHUKOB ¢Gyuknuii yrios or 0° | BeIBOAMTB TEOpEMy KOCHUHYCOB U TEOPEMY CHHYCOB
1o 180°. @opmysl (c paguycoM ONUMCAaHHOW OKPYKHOCTH).
[PUBEICHMS. BoiBoauThH GOpPMYJIBI /151 BBIYUCICHUSA TLUIOMIAAEH
TeopeMa KOCHHYCOB, € UCIOJIb30BAHHEM TeopeM TPpUroHomeTpum (dpopmymna
TeopeMa CHHYCOB. TUIOLIAM TPEYTOIbHUKA YEPE3 IBE CTOPOHBI M YTOJl MEXKTY
Pemenue HUMH, (HOopMyJia TUIOMIAJAN YETHIPEXYTOIbHUKA YePEe3 €ro
TPEeyTrONbHUKOB. JTUATOHAJIU U YTOJI MEXIY HUMH).
IIpakTHuecKoe Pemiath TpeyroabHUKH.
TIPHIMEHEHHE PemaTh mpakTuyecKue 3a/1auu, CBOAIINECS
JI0KA3aHHBIX TEOPEM K HaXOXKJICHUIO PA3IUIHBIX 3JIEMEHTOB TPEYTOJIbHUKA

[IpeoOpazoBanue noao0us. 10 [TousiTne OcBauBaTh NOHATHE TIPEOOPA30BAHUS TTOI00US.

HccaenoBath OTHOIIEHHUE TUHEHHBIX 3JIEMEHTOB (DUTYP
py npeodpa3oBaHUU OI00US.

Haxoautp nnpumeps! 1o1001s B OKpyKaromen
NENCTBUTEIBHOCTH.

BbIBOAUTH METPUYECKUE COOTHOIIEHUSI MEXIY OTpE3KaMu
XOpJ, CEKYIINX U KacaTeIbHbIX C UCIOJIb30BAHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJIbHUKOB.

PemaTh reomeTpuyeckue 3a/1auu M 3a7a4d U3 peabHOU
’KU3HU C UCIIOJIb30BAHUEM MOJIOOHBIX TPEYTOJIbHUKOB




0 TIPOU3BEJCHUM
OTPE3KOB CEKYIIUX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B pEILLICHUU
TEOMETPUUECKUX
3ajau

BekTopsl
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Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOPA
Ha YHCIIO.
DuU3NYECKUN U
r€OMETPUYECKUI
CMBICJT BEKTOPOB.
Paznoxenue BekTopa
10 IByM
HEKOJIJIMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CkansipHoe
IPOU3BEACHHE
BEKTOPOB, €TI0

Hcnoab30BaTh BEKTOPHI KaK HAIIPaBJIEHHBIE OTPE3KH,
HCCJIe0BAaTh T€OMETPUYECKU (TIEpeMenIeHue) u
(¢u3nueckuil (Cuiia) CMbICIIBI BEKTOPOB.

3HaTh onpeesieHUsl CyMMbI U Pa3HOCTH BEKTOPOB,
YMHOKEHHSI BEKTOPA Ha YUCJIO, HCCIE0BATH
reOMETPUUECKUN U PU3NUECKHUI CMBICIIBI 3TUX OIEepalHil.
PemaTh reomeTpuyeckue 3aa4u ¢ UCIOJIb30BAaHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOp MO JBYM HEKOJUTMHEAPHBIM
BEKTOpaM.

Hcnoab3oBaTh CKaISIpHOE POU3BEIEHUE BEKTOPOB,
BBIBOJMTH €I0 OCHOBHBIE CBOMCTBA.

BbI4ncJasiTh CyMMY, pa3HOCTb U CKAJIIPHOE MTPOU3BE/ICHUE
BEKTOPOB B KOOpJMHATAX.

IIpuMeHATH CKaJSIPHOE TPOU3BECHUE JIJISl HAXOXKACHUS
JUIMH U YTJIOB




IPUMEHEHUE
JUISL HAXOKICHUS
JUTVH U YTJIOB.
Pemenue 3amau

C MOMOIIBIO BEKTOPOB.
[IpumeHneHne BEKTOpOB
JUISL PELICHUS 3a71a4
busuku

JlexapTOBBI KOOPIWHATHI
Ha IUIOCKOCTH

JlexapToBbl
KOOPJMHATBI TOYEK
Ha TUIOCKOCTH.
YpaBHEHUE NPSIMON.
YpaBHeHHnE
OKPYXHOCTH.
Koopannatsl Touek
[IEPECEUCHHUSI
OKPYXHOCTH U
IPSIMOM.

Meton koopauHaT
IpU pEIICHUU
r€OMETPUYECKHUX
3a/1a4, MPaKTUYECKUX
3a1ay

OcBauBaThb NOHATHE IIPSIMOYTOJIBHON CUCTEMBI
KOOPJIMHAT, IEKAaPTOBBIX KOOPAUHAT TOYKH.

BeiBOAUTH ypaBHEHHE IIPSAMOM U OKPYKHOCTH. BbiaeasiTh
MOJIHBIN KBaJIpaT JJIs HAXOKJIEHUS LEHTpa U paguyca
OKPYKHOCTH 10 €€ ypaBHEHUIO.

PemaTp 3a1aum Ha HAXOXKJIEHUE TOUYEK NIEPECEUCHUS
OPSIMBIX U OKPYKHOCTEH C MOMOIIBIO METO/1a KOOPAUHAT.
Hcnoan3oBaTh CBOWCTBA YIIIOBOTO KO3 GUIIMEHTA TTPSIMOI
P pEUICHUU 3a]1a4, JIJIsl OTPEJEIICHHS PaCIION0KEHUS
IIPSIMOM.

IIpuMeHsATh KOOPANHATHI IIPU PEIIEHUN T€OMETPUUECKUX U
NPAKTUYECKUX 3a]a4, JUIsl IOCTPOCHHSI MaTEMATHYECKUX
MOJIEJIEN pealIbHBIX 33/1a4 («METOJ KOOPIUHATY).
Ioab30BaThCst 119 TOCTPOEHUS U UCCIEA0OBaHUI

U (POBBIMU pecypcamu.

3HAKOMHMTBHCH ¢ HCTOPHEHN Pa3BUTUSA TEOMETPUN




[IpaBuIBbHBIE
MHOTOYT'OJIbHUKH.
JInMHa OKPY>KHOCTH U
[JI0IA/1b KPYTa.
Brrancienue miomanein

[IpaBunbHBIE
MHOTOYTOJIbHUKH.
Yucao n. JInuna
OKPYHOCTH, TyTH
OKPY’KHOCTH.
Pagnannas mepa
yTia.

[Lnomans kpyra,
CEKTOpa, CErMEHTa

®opMyIMPOBaTh OIPECIICHUE PABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX JIEMEHTHI.
IHo1b30BaTHCSI TOHATUEM JIJTMHBI OKPY>KHOCTH, BBEIEHHBIM
C IOMOIIBIO NPABUIIBHBIX MHOTOYTOJIbHUKOB, OIIPeeasiTh
YUCIIO T, JUIMHY AyTH U PaiMaHHYIO MEpY yIJia.
IIpoBoauTH MEpexo OT pauaHHON MEPHI yria

K I'paJyCHOI 1 Ha00OPOT.

OmnpenensiTh IIOMAAL Kpyra.

BoiBoauths ¢gopMyJibl (B rpagyCHOM U pauaHHON Mepe)
JUISL JUIAH YT, TUIOIIAJIed CEKTOPOB U CETMEHTOB.
BoruncasaTs miomaay Guryp, BKIOYAIOUIIX JIEMEHTHI
OKPYKHOCTH (Kpyra).

Haxoaurts muiomaau B 3a1a4ax peajibHON KU3HU

I[BI/I}KGHI/ISI IIIIOCKOCTH

[TonsaTHE O NBUKEHUU
IIJIOCKOCTH.
[TapannensHbIi
IEPEHOC, TOBOPOT
[Ipumenenue

MIPU PEIICHUH 337124

Pa30uparte npumMepsl, WLTIOCTPUPYIOIINE TOHATHUS
JNBHKCHUSL.

DopMyJTHPOBATH ONIPEIEICHUS MMapaJIIENBHOTO IIEPEHOCA,
II0BOPOTAa U OCEBOM CUMMETpUU. BHIBOAUTH UX CBOMCTBA,
HAXOIUTH HENOJABUKHBIE TOUKHU.

HaxoauTh HEHTPHI U OCH CUMMETPHUI NpocTelmuX Guryp.
IIpumeHsITh napajuieNIbHbIN IEPEHOC U CUMMETPHUIO IIPU
pEelIeHNN reOMEeTPUUECKUX 3a/1a4 (pa3oupath MpUMEPHI).
Hcnonb30BaTh 11 TOCTPOCHUS U UCCIEN0BAHNN

U pOBBIE peCypChbl

[ToBTOpEeHue, 00001ICHHE,
cUCTeMaTH3alysl 3HaHUHN

[ToBTOpeHue
OCHOBHBIX ITOHIATUU U

OnepupoBath NOHATUSIMU: (DUTYpa, TOUKA, IPsIMAs, YOI,
MHOTOYTOJIbHUK, PAaBHOOEIPEHHBIN U PABHOCTOPOHHUI




METOJI0B KypcoB 7—9
KJIacCOB, 000011IeH1E
Y CUCTEMATU3alUs
3HAHUU.
[Ipocrerimme
F€OMETPUYECKUE
burypsl u ux
cBoricTBa. 3mepenne
F€OMETPUYECKHUX
BEJINYMH.
TpeyroJbHUKH.
[TapannensHbie 1
MEPIICHANKYIISIPHbBIC
IIPSIMBIE.

OKpy»X HOCTb U KPYT.
I'eomerpuueckue
MTOCTPOCHUS. YTJIbI
B OKPY>KHOCTH.
Briucanusie u
OIIMCAHHBIE
OKPYHOCTH
MHOT'OYTOJIbHUKOB.
[Ipssmas u
OKPYXHOCTb.
HeTbIpEXYTrOIbHUKMY.
Brnincannelie

TPEYTOJIBHUKH, IIPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEMAHA,
OMCCeKTpuca U BbICOTA TPEYTOJIbHUKA, TAPAIIIEIIOrpaMM,
pOMO, PSAMOYTOJIBHHK, KBAJIPaT, TPAIllEUUs; OKPY>KHOCTb,
KacaTelbHast, paBEHCTBO U 1oa00ue Guryp,
TPEYTOJIbHUKOB; NAapAJJIENIBHOCTD U NIEPIEHANKYIIPHOCTD
IPSAMBIX, YTOJI MEXKY IPSMBIMH, CUMMETPHUS OTHOCUTEIIBHO
TOYKH U NPAMOU; JUIMHA, PACCTOSIHUE, BEJIMYHHA YTJIa,
IUIOIAb, IIEPUMETP.

Hcnoab3oBatrh popMyJibl: IEPUMETPA U TIIOLIAN
MHOI'OYTI'OJIBHUKOB, JUIMHBI OKPY?KHOCTH Y IUIOLIAAU KPyTa,
00BEMa NMPSAMOYTOJIBHOTO MapalIeICIUIENa.
OnepupoBatrb NOHATUAMM: IPAMOYTOJIbHASI CUCTEMA
KOOPAMHAT, BEKTOP; MCIOJIb30BATh ITH NOHATHS JUIS
IIPEACTABICHUS TaHHBIX U PELICHMS 3a/1a4, B TOM YHCIIE

U3 APYTruX Y4eOHbIX IPEIMETOB.

Pemiath 3aga4M Ha MOBTOPEHNE OCHOBHBIX NTOHATHUH,
WJUTFOCTPALIAIO CBA3EH MEXKIy Pa3JIMYHBIMU YacCTAMHM Kypca.
BeiOMpaTs MeTOx I pelIeHns 3a1a4u.

Pemarsb 321241 U3 NOBCEIHEBHOM )KU3HU




U ONKMCAaHHbIC
YETHIPEXYTOJIbHUKH.
Teopema ITudaropa n
Havasa
TPUTOHOMETPHH.
Pemenue o0mux
TPEYrOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHUKHU.
[IpeobpazoBanms
IJIOCKOCTH.
JBmxenus. [logobue.
Cummerpusi.
IInomans.
Brruucnenue
mromane. I momanu
NoI00HBIX QUTYP.
JlexkapToBbI
KOOpPJIMHATHI Ha
MJIOCKOCTH.

Bekrtopsr

Ha TJIOCKOCTH

OBIIEE KOJIMYECTBO
YJACOB I1IO ITPOTPAMME
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