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HOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi kak OJWH W3 OCHOBHBIX PAa3/JEiOB UIKOJbHOW MAaTEMaTHUKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIeUnTh U3YUYEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHWH M  B3aMMHOE  pACIOJOKEHUE, ONUPAETCS Ha  JIOTUYECKYIO,
JOKa3aTeNbHYIO JIMHUIO. [IEeHHOCTh M3ydeHUs F€OMETPUU HA YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JIOKa3aTeNbHbIE PACCYKIAEHUS, CTPOUTH JOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
VUCTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPHOPUMEPHI K JIOKHBIM, MNPOBOJIUTH
pacCyXJIeHUsI «OT TPOTUBHOTO», OTJIMYATh CBOWCTBA OT MPU3HAKOB,
dbopmynUpoBaTh OOpPATHBIC YTBEPKICHHUS.

Bropoii 1enpi0 u3ydeHuss TeOMETPUHM SABJSETCS HCMOJIb30BaHUE €€ Kak
WHCTPYMEHTA MpPHU PEIICHUH KAK MaTeMaTUYECKHUX, TaK U MPAKTUYECKUX 3ajad,
BCTPEYAIOIIUXCA B peabHOW ku3HU. OOydaromuiics ODKEH Hay4YUThCs
OTIPENICNIUTh TEOMETPUUECKYI0 (PUTYpy, ONMMCaTh CIOBAMH JAHHBIM UYEPTEXK WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO Y4acTKa, pacCuyUuTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOTO Kabeys wiu TpeOdyeMble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpasi, BBIUUCIUTEIIbHAS JIMHUS B MU3YYEHUU T'€OMETPHUHU.
[Ipu pemeHuun 3amay MPaKTUUYECKOTO XapakTepa OOYyYarOMIMICS YUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX JKU3HEHHBIX CUTyalluid, HPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBS3HM TEOMETPUU C JPYTUMU YYEOHBIMH
npeIMeTaMi, MOTHBUPOBATH MCIIOIB30BATh OMPEIEICHUS TeOMETPHUIECKUX (puryp
U TIOHATHM, JEMOHCTPUPOBATh MPUMEHEHUE TOJYUYEHHBIX YMEHUU B (PU3UKE H
TEXHUKE. OTH CBSI3M Haumbojee SAPKO BHAHBL B Temax «BekTopsiy,
«TpuroHomerpruueckue COOTHOUIECHUsA», «Meron xkoopauHaT» u «Teopema
[Tudaropar.

YueOnniii kypc «l'eoMeTpus» BKIIOYACT CICAYIOIIHE OCHOBHBIC Ppa3iciibl
conepxkanusi: «['eomerpuyeckue ¢Gurypel M WX CBOWCTBay, «M3mepenwue
F€OMETPUYECKUX  BEIUYUH», «JleKapTOBbl KOOpPAMHATBI HAa  IUIOCKOCTH,
«Bexrtopsiy», «JIBrxkeHus miockocTny, «IIpeodpazoBanus momo0us».

Ha uzyuenue yueoHoro kypca «I'eomerpusi» otBogutcs 204 yaca: B 7 kacce
— 68 yacoB (2 yaca B Hefento), B 8 kiacce — 68 yacoB (2 yaca B Henemn), B 9
KJiacce — 68 4acoB (2 yaca B HEJIEITIO).



COAEPXAHUE OBYUYEHUA
7 KITIACC

HavanpHbie nonaTus reomerpun. Touka, npsimMas, OTpE30K, Jyd. Yrou. Buasl
yrioB. BeprukanbHble W CMEXHbIE yIubl. buccexkrpuca yrma. Jlomanas,
MHOTrOyroJyibHUK. [lapaniensHOCTh U NEPIEHANKYIIIPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETpPHH.
IIpuMepbl CUMMETPHUH B OKPYKAKOLIEM MHDE.

OCHOBHBIE TIOCTPOEHHSI C TMOMOIIBI LHUPKYJIA U JUHEUKH. TpeyrojbHHK.
BricoTa, Mmennana, GuccekTpuca, MX CBOMCTBA.

PaBHOOeApEeHHBIN W pPaBHOCTOPOHHUN  TpeyrojbHuUkH. HepaBeHCTBO
TPEyroJIbHUKA.

CBoiicTBa M TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuka. [lpu3Haku
PaBEHCTBA TPEYTOJIBHUKOB.

CBoiicTBa M IPU3HAKU MApAJIIEIbHBIX NPsAMBIX. CyMMa yriioB TPEYTrOJbHHKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMOyrONbHBIA  TpeyroibHUK. (CBONCTBO MeEIWAaHbl MPSAMOYTOJIBHOIO
TPEyrojibHUKAa,  INPOBEAEHHOM K  runoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOYTOJIBHBII TPEYTrOJabHUK ¢ yIriioM B 30°.

HepaBeHncTBa B reoMeTpuM: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie ¥ OOoJIbIIeH CTOPOHE TPEyrobHHKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

['eomeTpuueckoe Mecto TouYeK. buccektpuca yriia ©W  CEepeIMHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJla U JUaMmeTp, HuX CBoMcTBa. B3anmHoe
PacCIIONIOKEHUE OKPYKHOCTH U mpssmMou. KacarenpHasd U ceKkyllas K OKPYKHOCTH.
OKpyXHOCTb, BIIMCaHHasg B Yroi. BnucaHHas W omnucaHHas OKPYKHOCTH
TPEYrOJIbHUKA.

8 KUIACC

Yeteipéxyronpauku. [lapamnenorpamMm, ero npusHaku u cBorMcTBa. YacTHble
Clly4yad MapajuiesiorpaMMoB (IMPSIMOYTOJBHUK, pOMO, KBajpaT), UX MPU3HAKU U
coiictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenuss menuansl. LlenTpaneHas cumMmerpus. Teopema daneca u
TeopeMa O NPOMOPLUHOHATBHBIX OTPE3KaX.

CpenHue nuHUM TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHuKa.



[TogoOue TpeyronbHukoB, kodhduiuent mnogodus. Ilpusnaku nomodus
TPEYroibHUKOB. [IpuMeHeHne no1o0us npy penieHuy MPakTUUYEeCKUX 3a/1au.

CaoiicTBa momane reomerpudeckux ¢uryp. dopmynsl s TUIOIAIA
TPEeYrojibHUKA, MNapajuiesiorpaMma, pomba u Tpaneuud. OTHOIIEHHE IUIouaaeu
MOoJ00HBIX GUryp.

Beruuciienue miomianen TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a/1a4.

CuHyC, KOCHMHYC, TAHI€HC OCTpPOTO yIJia MPSAMOYTrOJIbHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO. TpuUroHOMETpUYecKre (QyHKIUU
yraoB B 30, 45 u 60°.

Brniucanuble ¥ UEHTPAIbHBIE YIJIbI, YrOJl MEXKIY KacaTeJIbHOW M XOPIOM.
Yrael  MeXay ~XopJamMu M CeKyUIUMHU. BrnucaHHble W ONUCAHHBIC
YeTBIPEXYTOJIbHUKU. B3amMHOE pacnosioKeHHE HABYX OKpyxkHocTer. Kacanue
oKpyxkHOCTeH. OOIIHe KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, xocuHyc, TaHrenc yramoB ot 0 gmo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYITbI TPUBEACHUS.

Pemiennie TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Peuienrie mnpakTUUEeCKUMX 3aJad C UCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CUHYCOB.

[IpeobpazoBanue moao6us. [logoOue cOOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 MNpPOU3BENECHUH OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTE KACaTEIbHOM.

Bektop, nmnmHa  (MOAyNnb)  BEKTOpa,  COHAIpPABICHHBIE  BEKTOPHI,
MIPOTUBOMOJIOKHO  HANpaBJIEHHbIE  BEKTOPHI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpallid HaJ BeKTopaMu. Pa3iokeHue BeKTopa MO ABYM
HEKOJUTMHEapHbIM BekTopaM. Koopaunatel BekTopa. CKalsipHOE MpPOHU3BEACHUE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHUS JJIMH U YTJIOB.

JlekapToBbl KOOPJAUHATHI HA IIOCKOCTU. Y PABHEHUS MPSIMOM U OKPYKHOCTHU
B KOOpJMHATAX, MEPECEUCHHE OKPYKHOCTEH U MpsAMbIX. MeToJ KOOpAUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHbBIE MHOrOYroiabHUKH. JlnuHa OKpyXHOCTH. ['pamycHas wu
paauaHHas Mepa yriia, BBIYUCIEHUE JJIMH Oyr OKpyxHocted. I[lnomans kpyra,
CEKTOpa, CerMEeHTA.

JIBU)KEHHSI TIOCKOCTH W BHYTPEHHHUE CUMMETpPUU Guryp (3JieMeHTapHbIE
MIpEACTaBICHUS ). [TapannenbHbIii MIEPEHOC. [ToBopoT.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«I"'eomeTpus» XapaKTEpU3YHOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MATHUKOB M POCCHUMCKONM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIOJIb30BAHUID ITHUX
JOCTHXKEHUHN B IPYTUX HAyKaX U MPUKIAJAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00S3aHHOCTEN IpakJaHWHA U peaju3alliuy ero
npaB, TMpPEACTaBICHUEM O MATeMAaTHMYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOILEAyp IPakJaHCKOro obiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha aKTUBHOE Y4YacTHE B PEIICHUU MPAKTUYECKUX 3adad
MaTE€MAaTHYECKON HAIpPaBJIE€HHOCTH, OCO3HAHMEM BaXXKHOCTU MATEMaTUYECKOTO
oOpa3oBaHUs Ha TMPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM UHAMBUIYAIbHON TPACKTOPUM 00PA30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTHYECKUX OOBEKTOB, 3aJlad, PEIICHUH, pacCyXIEHUH, YMEHUIO BHUJIETH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpPHUEHTAlMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTeMAaTUYeCKON HayKd Kak c@epbl 4YeIoBeuYeCKOn
NEATEIIBHOCTH, JTANlOB €€ Pa3BUTHS M 3HAYMMOCTH Ul Pa3BUTHSA LIMBUIIM3ALUMU,
OBJIAICHUEM SI3bIKOM MATEMAaTHKHA MU MAaTEMaTH4YECKOM KYyJbTYpOH KakK CPeICTBOM
IIO3HAHUS MHpPA, OBJAJCHHUEM NPOCTEUIIMMH HABBIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BoOcnUTaHHME, (POPMHPOBAHHE KYJIBTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHUA  3JI0pOBOro  oOpa3a JKHM3HM  (30pOBOE  IUTaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, peEryispHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(IeKCHUU, NPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUM /I pEelIeHUs 3a7a
B OOJACTHM COXPAHHOCTU OKpPYXKAIOIIEW Cpeabl, IJIAaHUPOBAHMS TOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX TMOCJIEACTBUI Ui OKpYXKalolled cpenbl, OCO3HaHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelieHHus;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHON W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBHSIM B YCJIOBHSIX HEONPEEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTuX JoJel, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOMMOCThI0O B (OPMHPOBAHUM HOBBIX 3HAHWA, B TOM YHUCJIE
dbopMynHpoOBaTH UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEPUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUs W JAEUCTBHS, (OpMYyIHUpOBaTh W OICHUBATH PUCKH H
NOCNECTBUS, (HOPMHUPOBATH OTIBIT.

METAINPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue aeiicTBU:

e BBISBJIATH M XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKM MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHWNA MEXIy MOHATUSAMHU, (POPMyIUPOBATH
OTIpEJICICHNs] ~ TIOHATHUM, YCTAaHABIMBATH  CYIIECTBEHHBIA  MPHU3HAK
KIaccuuKaIi, OCHOBaHUS i OOOOIIEHWS W CpPaBHEHWS, KPUTECPUU
MIPOBOJIUMOTO aHAJIH3a,;

e BOCIPHHHMATh, (OPMYIUPOBATH M  MPEOOpPa30OBBIBATH  CYXKICHHS:
YTBEPIUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YacTHbIC W O0OIIHe,
YCIIOBHEIE;



BBISABIIATD MaTeMaTU4EeCKUe 3aKOHOMEPHOCTH, B3aUMOCBSI3HU u
npoTuBOpeurss B (akTaX, [AAHHBIX, HAONIOACHUSAX U YTBEPKIACHUSIX,
IpeiaraTb KpUTEpUU Il BBIABICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUHNA;
JeJaTh BBIBOABI C MCIIOJb30BAHUEM 3aKOHOB JIOTMKM, ACAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

pa30upaTh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIAECHUU (IpsIMBIE U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECTOKHBIE JI0Ka3aTeNbCTBA
MaTEMaTUYEeCKUX (PaKTOB, BBICTPaMBaTh aApPryMEHTAlMI0, TPUBOIUTH

IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

BbIOMpaTh crmoco® pemieHus ydeOHOM 3amaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHHUs, BBHIOMpPATh HaWOolee MOAXOMAIINN C y4ETOM
CaMOCTOSITEITFHO BBIICIEHHBIX KPUTEPHUEB).

Bba3oBble ucciieqoBaTeIbcKue AelCTBHS

e HCIIOJIB30BATh BOMPOCHI KaK HCCIIEIOBATEIBCKH WHCTPYMEHT TO3HAHUSA,
GopMynupoOBaThH BOIMPOCH], (HUKCHPYIONINE MPOTHBOpEYHE, MPOOIIeMy,
CaMOCTOSITETFHO ~YCTaHABIMBAaTh HWCKOMOE W JIaHHOE, (HOPMHPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UINI0, MHCHHE;

e TIPOBOAUTH IO CAMOCTOATEIBLHO COCTABICHHOMY IUIaHYy HECIIOXHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEKIY COOOI;

e CaMOCTOATENTHHO (OPMYIMPOBATh O0OOIIEHUS W BBIBOJBI MO pe3yjbTaTaM
POBEIEHHOTO HAOIO/IEHUs, HUCCIEIOBAHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB M O00OIICHUI;

e TPOTHO3UPOBATH BO3MOKHOE pA3BUTHE IIPOIIECCa, a TaKXKe BBIIBUTAThH
MIPEINOIOKEHUS O €T0 Pa3BUTHHU B HOBBIX yCIOBHUSAX.

Pab6ora ¢ undgopmanmei:

e BBIABIATH HEIOCTATOYHOCTh U M30BITOUHOCTh HH(POpPMAIUH, TaHHbIX,
HEOOXOAMMBIX JUIsl pEIICHUs 3a/1a4H;

e BBIOMpATh, AaHAIU3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATH
MH(POPMAIUIO Pa3IuYHbIX BUIOB U (JOPM MPEICTaBICHUS;

o BbIOMpaTh (opmy mpenctaBieHuss UHPOPMANMM W WIUTIOCTPUPOBATH
pemraemMbie 3a7addl  CXeMaMH, IuarpaMMaM#, WHOW Tpadukoil u wux
KOMOMWHAIIHSIMU;

e OLIEHUBATh HAAE&KHOCTh HMHOOPMALKMU TIO KPHUTEPHSIM, MPEATIOKEHHBIM
yuuTeleM WK cHOPMYITHUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHBHbIE YHMBePCAJIbHbIEe YUeOHble AelcTBUS:
e BOCIPUHUMATH U (HOPMYIHPOBATH CYKJIECHUS B COOTBETCTBUU C YCIOBUSMHU
U LENSAMH OOILEHUs, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PCHHUS



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PELICHUS
3a/1a4yu, KOMMEHTUPOBATH MMOJTYUYEHHBIN pPe3yJIbTaT;

B XOJIe¢ 00CYXKIEHUS 3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYXKIaeMOW TEMBI,
npo0OsieMbl, pelIaeMon 3aaur, BHICKAa3bIBaTh MJIEH, HallEJIEHHbIE HAa MOUCK
pElIeHMs, COIMOCTABISITh CBOM CYXACHUS C CYXICHUSIMU APYrHX
YYaCTHUKOB JHajiora, oOHapyKUBaTh pa3IMuuM€ U CXOJCTBO MO3ULIHUMU, B
KOppPEKTHOU (hopme GOpMyIHpOBaTh PA3HOTIIIACHS, CBOU BO3PAKEHUS;

e NPEJCTABIATH PE3yJbTaThl PEIICHUS 3aJ1a4H, SKCIIEPUMEHTA, UCCIIEJOBaHUS,
IPOEKTa, CAMOCTOSITENIbHO BEIOMPATh (POpMAT BBICTYIUIEHUS ¢ YUETOM 3a/1a4
pe3eHTAIlMi U 0COOCHHOCTEN ayIUTOPHH;

e TNOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W WHIUBUIYAIbHOU
paboThl MpHU pelIeHnH Y4eOHbIX MATEMATUUECKHUX 3a/1a4;

e NPUHUMATH 1LI€Jb COBMECTHOHN NEATEIbHOCTH, IMJIAHUPOBATH OpPTraHU3AIUIO
COBMECTHOW paloThl, pachpeaensiTb BHUAb paldOT, JAOroBapHUBATHCH,
o0CyXJ1aTh MPOIECC U pe3yabTaT paboThl, 00001IaTh MHEHHUSI HECKOJIbKHUX
JIIO/IEH;

e y4YacTBOBaTb B TIpynmnoBbiXx (opmax paboTel (0OCyXIeHus, OOMeH
MHEHHSIMH, MO3TOBBIE IITYPMbI U JIPYTHE), BHIIOJIHATH CBOIO YaCTh pabOThI
U KOOPAMHHUPOBATH CBOM JEMCTBUS C JPYrUMH YJ€HAMH KOMAaH[BI,
OLIEHHMBAaTh KAayeCTBO CBOEro BKJaJa B OOLIMH MHPOAYKT MO KPUTEPHSIM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHSL.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS

Camoopranusanus:

e CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH, allTOPUTM pELICHHs 3a1adu (WIH €ro
4acTh), BBIOMPATH CMOCOO peHieHUsi ¢ y4€TOM HUMEIOIIUXCS PECypCcoB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BIIAJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI MIPOIECCa U pe3ysibTaTa
pEILICHUsI MAaTEMATUYECKOW 3a/1a4U;

e MPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIIECHUH 3a7a4H,
BHOCUTH KOPPEKTUBHI B JICSITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3yibTaTa ACATEIBHOCTH MOCTABICHHOW LEIHA U
YCIIOBUSIM, OOBSICHATh MPUUYUHBI JOCTHXKEHUSI WM HEIOCTUXKEHHS LT,
HaxXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOyYaroImMICS TMOJTYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh W3ydeHHBIE TEOMETpUYECKHE (UTYpPHI, OMNPENETsiTh HUX
B3aMMHO€ PAacCMOJIOKEHHE, H300pakaTb TI'€OMETpUYECKUE (UTYpBI, BBIIOJIHATD
YEpTEXKU 10 YCIOBUIO 3adaud. M3MepsTh JMHENHBIE W YIJIOBBIE BEIUYHWHBL.
PemaTe 3a7aun Ha BBIUKMCIIEHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate TpyOyI0 OIIEHKY JHMHEWHBIX M YIJIOBBIX BEJIWYHUH MPEIMETOB B
peanbHOM JKM3HU, Pa3MEpPOB MPHUPOJHBIX O0BEKTOB. PaznuyaTh pasmepsl 3THUX
00BEKTOB IO MOPSJIKY BETUYUHBI.

CTpouTh 4epTeXKHU K TECOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsd MNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCHOJIb30BaTh
MPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB TP PEIICHUHU 3aa4.

[IpoBOUTE JTOTHUYECKHE PACCYXKIACHUS C HUCIOJIB30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCsd MNpU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEJWaHbl, TMPOBEAEHHOW K  THUIOTEHY3€  MOPSIMOYIrOJbHOTO
TPEYroJIbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a]1ay.

Onpenenste NapaIeIbHOCTD MPSMBIX C IIOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajyielbHOCTh NPSIMBIX C MOMOILBI PaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOU MPSIMOM.

Pemats 3agaun Ha KieTyaToit Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOJUTh YHCJIOBBIE M OYKBEHHBIC 3HAUYCHMS
yIJI0OB B TEOMETPUYECKMX 3aJayaX C MCHOJIb30BAHHEM CYMMBI  YIJIOB
TPEYTOJbHUKOB M MHOTOYTOJIBHHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MIPH
NEpPECEYEHUN JABYX IMapajuleNIbHbIX NPsIMBIX CceKyllei. Pemars mnpakTuyeckue
3a/1a4M Ha HAXO0XJAECHUE YTJIOB.

Bianetp mNOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEIeIsITh
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEePIICHIUKYISP K OTPE3KY KaK Fr€OMETPUUYECKUE
MECTa TOYEK.

@opmMynUpPOBaTh ONPEAECIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPYKHOCTH, TIOJIb30BATHCSI X CBOMCTBAMU. Y METh IPUMEHATH 3TU CBOMCTBA MPHU
peLIeHUN 3a7a4.

BiageTp MoHATHEM OMMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lomp3oBaThCs (QakTaMu O TOM, YTO OHMCCEKTPUCHI YTIIOB
TPEYroJIbHUKA NEPECEKAIOTCd B OJHOM TOYKE, MU O TOM, YTO CEPEIAUHHBIC
MEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

BianeTp noHsTHEM KacaTeNbHOM K OKPY>KHOCTH, IOJB30BATHCSI TEOPEMOU O
MEPIIEHANKYJIAPHOCTH KacaTeJIbHOM U paguyca, MPOBEAEHHOIO K TOYKE KACAHUS.



[Tonb30BaThCsl MPOCTEUIIMMHU TE€OMETPUUECKUMH HEPABEHCTBAMHU, ITOHUMATh
UX IIPAKTUYECKUU CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHUS C MTOMOIIBIO IUPKYJIS U
JINHEWKMU.

K koHmy oOyuenus B 8 kJjacce OOyYaromMiiCs TMOJYYUT CICAYIOIIHE
MIpEAMETHBIE PE3YJIbTATHI:

Pacno3snaBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMU IPHU PEIICHUU FEOMETPUUECKUX 3a/1au.

[IpuMeHsTh, CBOMCTBA TOYKHM TMEPECEUCHHS MEIWaH TPEyroyibHUKa (LIEHTpa
Macc) B pelieHru 3aad.

Brnaners moHsiTueM cpeaHed JTUHUM TPEYroJbHUKA W Tpareluu, NPUMEHSITh
X CBOWMCTBa MpHU pEIICHUU TeOMETpUUecKuX 3anad. [lonb3oBaThcsi Teopemoi
daneca U TEOPEMO O MPOMOPIIUOHATBHBIX OTPE3KaX, MIPUMEHATh UX JJIS PEIICHUSI
MPaKTUYECKUX 3aj1ay.

[IpuMeHsTh IPpU3HAKK TTOA00US TPEYTOJILHUKOB B PEIICHUH T€OMETPUIECKUX
3a/ay.

[Tons3zoBatbess TeopeMoit Iludaropa namst pemieHUsS TEOMETPUYECKUX U
npakThuueckux 3agad. CTpOUTh MaTEMAaTUYECKYK) MOJENb B MPAaKTHYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOJAUTh COOTBETCTBYIOIINE JIJIMHBI.

Brnanerp mNOHATHSIMM CHUHYyCa, KOCHHYCa M TaHI€HCAa OCTpPOro yria
OPSAMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ATUMU MOHATUSAMU [JJISl PEIICHUS
NPaKTUYECKUX 3a]a4.

Boruucnsars (pa3nuuHbIMU CIOCO0AMH) TUIONIAAb TPEYTOJIbHUKA U TUIOUIAH
MHOTOYTOJIbHBIX ~ (puryp  (mONb3ysich, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp NOHATUSMHM BIOHCAHHOTO M IEHTPAJIbHOTO YIJIa, HCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIaX, YIIax MEXAY XOpAaMu (CEeKYUIUMU) U YIIIe MEXKIY
KacaTeJIbHOM U XOPJIOW MPH PEUICHUN N'€OMETPUUECKHUX 3a/1a4.

Brnanerp MoOHSATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHsATh NONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJIEIH JJIsl 3a/1a4 peajibHON JKU3HU U TPOBOJAUTH COOTBETCTBYIOIINE BHIUYUCICHUS
C MPUMEHEHUEM MOJ00US M TPUTOHOMETPUHU (MOJB3YACh, TA€ HEOOXOIUMO,
KaJIbKYJATOPOM).

K koniy oOydenus B 9 kjacce OOydYarOUUMCS TMOJYYUT CIEAYIONINE
MpEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (DPYHKIUU OCTPBIX YIJIOB, HAXOAUTh C HX
MIOMOIIBIO PA3JIMYHBIE AJIEMEHTHl MPSMOYTOJIBHOIO TPEYTroJbHUKA («pPEIICHHE



PSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaXoMHUTh (C MOMOIIBIO0 KaIbKYJISTOPA) JJIAHBI
Y YIJIBI IS HeTAOTMYHBIX 3HAYCHHI.

[Tonb3oBaTbes popMysnamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYCCKUM
TOXIACCTBOM JUISl HAXOXKICHHS COOTHOIICHUH MEXKIy TPUTOHOMETPHUUYCCKHUMHU
BEJIMYHMHAMHU.

Hcnonap30BaTh TEOPEMbl CHHYCOB M KOCHHYCOB JIJISl HAXOXKICHHS Pa3IMYHBIX
DJIEMEHTOB TPEYroJbHUKA («PEIICHUE TPEYrOJbHUKOBY), MPUMEHATh HX IpPHU
pCIICHUU TEeOMETPUICCKHX 3a/au.

Bnagerp moHATHSAMH — NpeoOpa3OBaHHS  MOAOOHS, COOTBETCTBEHHBIX
3JIEMEHTOB MOJA00HBIX (uryp. [Tonbp30BaThCst CBOMCTBAMH MO00HMS TPOU3BOJIBHBIX
buryp, ymeTb BBIYHCIATH JUIMHBI W HAXOAUTh YIJIbl Y TMOAOOHBIX (QUTYP.
[TpuMeHATh CBOMCTBa MOJ00MS B NPAKTHUECKUX 3ajadax. YMETb MPHUBOJIUTH
IpUMeEpbI TOJ00HBIX QUTYP B OKPYIKAIOIIEM MHUDE.

[Tonp30BaThCs TEOpEMaMHU O IIPOU3BEICHUN OTPE3KOB XOP/I, O MPOU3BEICHUN
OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTeabHOM.

[Tonp30BaThCs BEKTOpPAMHM, MOHMMATh HMX T'€OMETPUYCCKUN M (U3NUCCKUI
CMBIC/I, TPUMEHATH HMX B PCIICHUH T'€OMETPHUYCCKHX M (U3NYCCKUX 3ajaad.
[TpuMeHSTh CKaJSIPHOE MTPOU3BEACHUE BEKTOPOB U1l HAXOXKIACHHUS JJTUH U YTJIOB.

[Tonp30BaThCs METOMOM KOOPAMHAT HAa IUIOCKOCTH, IPHUMEHSATh €ro B
pEILICHUH T€OMETPHUUECKUX U MPAKTUYECKUX 3a]1aH.

BriameTs MOHATHUSMHU MPAaBUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUTAHBI YT OKPY>KHOCTH W PaJUaHHON Mepbl yIila, YMETh BBIUUCIIATH ILIOIIA/b
Kpyra u ero yacteil. [I[puMeHsATh MoJlydeHHbIC YMEHHSI B TPAKTHYCCKUX 3aj1adax.

Haxomuth ocu (MM IICHTPBI) CUMMETPUH (HUTYp, HNPUMEHSITH JIBHIKCHHSI
TUTOCKOCTH B MPOCTEHIITNX CITydasX.

[TpuMeHSITh MOJYYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHUYCCKHUE
MOJICITH JIJIS 33]1a4 peaTbHON KU3HU U MMPOBOJIUTH COOTBETCTBYIONINE BBHIYHACIICHISI
C TPUMEHEHHEM IOJ00US W TPUTOHOMETPHYCCKUX (PYHKIHU (TIOJB3YSCh, TIC
HE00X0IUMO, KaJbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

DJIeKTPOHHbIE
(uu¢pposwIe)
o0pa3oBartejibHbIE

pecypchbl

Buasbl
AeSITeIbHOCTH
o0yuarouuxcsi ¢
ydyeToM padoueii
NMPOrpamMMbl
BOCIUTAHUS

[Ipocreiiue reoMmerpuueckue GUrypsl U
ux cBoiicTBa. M3Mepenue
FeOMETPUYECKUX BEJIUYUH

14

bu6mmoreka [IOK

https://m.edsoo.ru/7f415e2¢e

dopMyHpoBKa
OCHOBHEBIX ITOHSATHH
Y OTIPENCIICHUN,
pacro3HaBaHue
W3y4YEHHBIX
r€OMETPUYECKUX
uryp;
OIpeJeIeHrue UX
B3aMMHOTO
PaCIOJIOXKEHUS;
BBITIOJTHCHHE
yepTéxka 1o
YCIIOBHIO 3a/1a4H,
MPOBEJICHUE
MPOCTEUTITHAX
IIOCTPOEHUN ¢
MTOMOILBIO TUPKYJIS
U JTUHEHKH,
U3MEpEHUE
JIMHENHBIX U



https://m.edsoo.ru/7f415e2e

YTJIOBBIX BCJIMYHH
rCOMETPHUICCKUX U
MPAKTUYCCKUX
00BEKTOB,
pacro3HaBaHue
HA3YYECHHBIX
reoOMETPpUICCKUX
uryp,
OIIpe/IeNICHNE UX
B3aHMHOI'O
pPacoJIokKeHus,
BBIITOJIHEHHUE
yepTéxa 1o
YCIIOBHIO 3a1a4

TpeyroapHUKH

22

bubmuoreka [JOK

https://m.edsoo.ru/7f415e2¢e

Pacno3naBanue nap
PaBHBIX
TPEYrOJILHUKOB Ha
TOTOBBIX YEPTEIKAX
(c ykazanuem
MIPU3HAKOB),
PUMCHCHHE
MPU3HAKOB
paBeHCTBA
TPEYrOJIbHUKOB B
3a/avax,
MpUMEHEHUE
MIPU3HAKOB
paBeHCTBA
MPSIMOYTOJIBHBIX



https://m.edsoo.ru/7f415e2e

TPEYroJIbHUKOB B
3aavax,
dopMynupoBKa
OTIpe/IeICHUS
OCTPOYT'OJILHOTO,
TYIOYTOJIBHOTO,
PSIMOYTOJIBHOTO,
PaBHOOEPEHHOTO,
PaBHOCTOPOHHETO
TPEYTOJIEHUKOB;
OUCCEKTPUCHI,
BBICOTHI, MEJIHAHBI
TPEYroJIbHUKA,;
CEpEeTMHHOTO
NeprIeHIuKyIspa,
OTpe3Ka,
nepuMerTpa
TPEeYroJbHUKA,
dbopmyIMpoBKa
CBOWCTB U
MIPU3HAKOB
paBHOOEIPEHHOTO
TPEeYroJbHUKA,
BBIBOJI CJI€JICTBUS
(paBeHCTB
COOTBETCTBYIOLIUX
AIIEMEHTOB) U3
paBEeHCTB
TPEYroJIbHUKOB,
UCIOJIb30BaHUE




U (POBBIX
pecypcoB s
UCCIIEIOBAHUS
CBOWCTB
n3y4aeMbIxX Guryp,
MeTUaHbI
TPEYTrOJIbHUKA;
CEpEeTMHHOTO
NepreHIuKyIspa,
OTpe3Ka,
nepuMerpa
TPEeYroJbHUKa,
3HaKOMCTBO C
HUCTOpUEH pa3BUTHS
reoOMeTpUH

HapannenLHLIe IpsAMbIC, CyMMa YI'JIOB
TPEYroJIbHUKaA

14

bubmuoreka [JOK

https://m.edsoo.ru/7f415e2¢e

DopmyIupOBKa
MTOHATHUSA
napajieIbHbIX
MPSAMBIX;
Hax0XJICHUE
MPaKTUYECKUX
MIPUMEPOB,
3HAKOMCTBO C
HUCTOPUEN pa3BUTHUS
re€OMETPHH,
M3y4YEeHUE CBOMCTBA
YTJIOB,
00pa30BaHHBIX MPH
[IEPECEUEHUH



https://m.edsoo.ru/7f415e2e

HapajuIeIbHbIX
IIPSAMBIX CEKYIIEH;
IIPOBEJICHUE
JI0Ka3aTeNnbCTBA
[apajuIeIbHOCTU
JIBYX IPSIMBIX C
MTOMOIIBIO YIJIOB,
00pa30BaHHBIX NpU
MEePECEYCHUH ITUX
MPSIMBIX TPEThEN
MPSIMOM,
BBIYHCIICHHE
CYMMBI yTJIOB
TPEYroJIbHUKa U
MHOTOYT'OJIbHUKA,
HaXOKJCHUE
YHUCIIOBBIX U
OYKBEHHBIX
3HAYEHUU YTJIOB B
reOMEeTPUYECKUX
3ajjauax ¢
UCIOJIb30BaHUEM
TEOpEM O CyMMe
yTJIOB
TPEYrOJIbHUKA U
MHOTOYTOJIbHUKA

OxpyxHOCTb U Kpyr. ['eomeTpuueckue
IIOCTPOEHHUS

14

bu6mmoreka [JOK

https://m.edsoo.ru/7f415e2e

®opMynupoBKa
OIpeneneHus
OKpY>KHOCTH,



https://m.edsoo.ru/7f415e2e

XOp/Ibl, IUAMETPA U
KacaTeJIbHOM K
OKPY>KHOCTH,
OBJIAJICHHC
MOHATHUSIMHA
BITMCAHHOM U
ONHCAaHHOM
OKpPY>KHOCTEU
TPEYroJIbHUKA;
HaXO0XJICHHUE
LIEHTPOB 3TUX
OKPY>KHOCTEH,
HCIIOJIb30BaHIE
merona I'MT misa
JIoKa3aTelIbCTBA
TEOpEM O
MepEeCeUYCHU
OMCCEKTPHC YIIIOB
TpeyroJibHUKa 1
CEepPEMHHBIX
MEePIECHANKYIISIPOB
K CTOpOHam
TPEYroJbHUKA C
nomoipo I'MT,
HCCIIeOBaHUE, B
TOM YHCJIIE
HCIIOJIb3YS
upoBbIe
pecypchl,
OKPYKHOCTb,




BIMCAHHYIO B YOI,
LHEHTP
OKPY>KHOCTH,
BIIMCAHHOW B YroJI,
PaBEHCTBO
OTpPE3KOB
KacaTeJbHbIX,
perieHue
OCHOBHBIX 33J1a4 Ha
MIOCTPOEHHUE YyIIIa,
PaBHOTO JTAHHOMY,
CEpPEeTMHHOTO
MePIEHINKYIIApa
JAHHOTO OTpe3Ka
MPSAMOW,
MPOXOSIICH uepe3
JAHHYIO TOUKY U
MEePIeHIUKYISAPHOM
JTAaHHOU MpsIMO¥;
OMCCEKTPHCHI
JAHHOTO yTJIa;
TPEYroJbHUKOB IO
pa3IMYHbIM
AIIeMEHTaM

[ToBTOpEHue, 06001eHNne 3HAHN]

bu6mmoreka [JOK
https://m.edsoo.ru/7f415e2e

Pemenue 3amgau Ha
MMOBTOPEHHUE,
WJUTFOCTPUPYIOLIEE
CBSI3U MEXKIY
pa3IUYHBI-MU



https://m.edsoo.ru/7f415e2e

4acTsAMU Kypca

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68




8 KUIIACC

Ne i/t

HaumeHoBaHue pa3iejioB U TeM
MPOrpamMmmbl

KoaudecTBO 9acoB

Bcero

KonTtpoJbHbie
padoTbI

DJIeKTPOHHbIE
(uu¢possbie)
o0pa3zoBaTte/ibHbIE

pecypcbl

Buabl gesiTe1bHOCTH
o0yyaromuxcs ¢
yueToM padoueit
NpPOrpaMmbl
BOCTIMTAHUS

YeTbIpEXyroJIbHUKH

12

bu6mmoreka [IOK

https://m.edsoo.ru/7f417e18

N3obpaxenue n
HaXO0X/IeHUE Ha
yeprexax
YETBIPEXYTOJILHUKOB
Pa3HbIX BUJOB U UX
AJIEMEHTOB.,
dbopmynpoBKa
OnpeaeIeHul
napauiesorpaMma,
IPSIMOYTOJIbHUKA,
pomba, KBaapara,
Tparnenuu, paBHOOOKOM
Tparneuu,
PSAMOYTOJIbHOM
Tparnenu,
JI0Ka3aTeabCTBO U
UCIOJIb30BaHUE NPU
pelIeHnN 3a1a4
IIPU3HAKOB U CBOWCTB
napajiesiorpaMmma,
IIPSIMOYT'OJIbHHKA,
pomOa, KBaapaTa,



https://m.edsoo.ru/7f417e18

Tpanemnuu, paBHOOOKOH
Tparne-LuHu,
IIPSAAMOYTOJIBHOU
Tpaneuuu,
IIPUMEHEHHE METO/1a
YIBOEHUS MEHaHbI
TPEYroJbHUKA,
UCII0JIb30BaHUE

M (POBBIX PECYPCOB
JUISL UCCTIeI0BaHuUs
CBOWCTB U3y4aeMBbIX
¢buryp, 3HaKOMCTBO C
HCTOPUEN pa3BUTHUSA
re€OMETPUH

[IpoBenenue
MTOCTPOCHHUS C
MTOMOTIBIO ITUPKYJIS U
JIMHEUWKH C
HCI0JIb30BaHUEM
Teopembl Dasneca u

Teopema daneca u Teopema o TEOPEMBI O
POIOPLIMOHAJIBHBIX OTPE3Kax 15 1 Eubmorexa ITOK [IPOIIOPLIMOHAIBHBIX
potiop p ’ https://m.edsoo.ru/7f417e18 potiop
101I00HBIC TPEYTOJIBbHUKH OTpe3Kax, MOCTPOCHHE
YETBEPTOTO
MPOMOPLIHUOHAIEHOTO

OTpPE3Ka; 3HAKOMCTBO C
UCTOPUEN pa3BUTHUSA
TE€OMETPHUH;
IIPUMEHEHHE



https://m.edsoo.ru/7f417e18

IIOJTY4CHHBIX 3HAHUI
IIPH pEIICHUN
TCOMETPUYCCKUX H
MPAKTHYCCKUX 3a/1a9;
MIPOBE/ICHHE
JIOKa3aTeJIbCTBA TOTO,
YTO MEIUAHBI
TPEyroJbHUKA
MEPECEKAIOTCS B OJTHOU
TOYKE, ¥ HAXO0XKICHHE
CBSI3U C IIEHTPOM Macc,
HaXOXXJIECHUE
OTHOIICHHS, B KOTOPOM
MEIHaHbI IENIATCS
TOYKOM UX
MepECEUCHMsI; pelIeHre
3a1a4 Ha 0I00HBIE
TPEYrOJIbHUKH C
MTOMOIIILI0
CaMOCTOSTEIBLHOTO
MMOCTPOCHUS YEPTEIKEH
M HAaXO0KIECHUS

10 100HBIX
TPEYrOJbHUKOB;
MIPOBEICHHE
JIOKa3aTelIbCTBA C
HCIIOJIb30BAHHEM
MIPU3HAKOB MO00MS;
JIOKA3aTeNbCTBO TPEX
MPU3HAKOB MO00Ms




TPEYTrOJIbHUKOB;
MIPUMEHEHUE
MOJTy4YEHHBIX 3HAHUU
MIpY PEUICHUH
F€OMETPUYECKUX U
MPAKTUYECKHUX 3a7a4

IInmomans. Haxoxxnenue miomnanen
TPEYroJILHUKOB U MHOTOYT OJIbHBIX
¢uryp. [Tnomanu mogoO6HBIX HUryp

14

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18

OBnaneHue
MIEPBUYIHBIMHU
MpeJICTaBICHUSIMH 00
001l Teopun
miomasau (Mepshl),
bopMynupoBKa
CBOMCTBA IJIOMIAJIH,
BBISICHEHHE UX
HarJIITHOTO CMBICIIA;
BBIBOJT (DOPMYITBI
Iouiaau
napajuiesiorpaMmma,
TPEeYroJbHUKa,
Tpaneuuu u3 GopmyIibl
IoIIaau
MPSIMOYTOJIbHUKA
(kBampara);
BBIYHCIICHUE MJIOIIAAN
pa3IMYHbIX
MHOTOYTOJIEHBIX
buryp; HaxoXaeHue
wiomanu Guryp,
M300paKEHHBIX HA



https://m.edsoo.ru/7f417e18

KJIeT4aToil Oymare,
MCII0JIb30BaHUE
pazOueHus Ha YacTu U
JIOCTpauBaHUs;
HaXO0X/IeHUE TUIOIIA 1
oI00HBIX (puryp;
BBIBO/T (DOPMYITBI
IJIOUIA/I BBIYKJIOTO
YEeTBIPEX YT OJIbBHUKA
yepes IMaroHaiu u
YroJ MEeXAY HUMU;
pellieHre 3aaa4d Ha
IJIOLIAb C
MPAKTUYECKUM CO
Jiep’KaHueM; pa3oop
IpUMEpPOB
MCII0JIb30BaHUS
BCIIOMOTaTEIbHOMN
TUIOLIA/IU JUI PEIICHUs
reOMETPUYECKUX
3ajady;

Teopema I1udaropa u Hauana
TPUTOHOMETPUH

10

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18

JlokazarenbecTBo
teopemsl! IIudaropa,
HCII0JIb30BaHUE €€ B
MIPaKTUYECKUX
BBIYUCIICHUAX;
3HAKOMCTBO C
UCTOPHUEN pa3sBUTHUSA
TE€OMETPHUH;



https://m.edsoo.ru/7f417e18

IIPUMEHEHNE
IIOJTy4CHHBIX 3HAHUMN U
YMEHUU [IPU PELLICHUH
MIPAKTUYECKUX 3a]a4;
(bopMynupoBKa
OTpeesIeHus
TPUTOHOMETPUYECKUX
GyHKIMI ocTporo
yria, mpoBepKa Ux
KOPPEKTHOCTH; BBIBOJ]
TPUTOHOMETPUYECKUX
COOTHOLIEHUH B
MPSIMOYTOJIbBHOM
TPEYrOJIbHUKE,
UCIMOJIb30BaHUE
dbopmys IpuBEACHUS U
OCHOBHOE
TPUTOHOMETPHUUECKOE
TOKJIECTBO JUIS
HaXO0KJEHUS
COOTHOILEHUI MEX 1y
TPUTOHOMETPUUYECKUMHU
byHKIUSIMU
Pas3INYHBIX OCTPBIX
YIJIOB; UCCIIEOBAHNE
COOTHOLLEHUS MEXTY
CTOpPOHAMH B
IIPSIMOYTOJIBHBIX
TPEYrOJIbHUKAX C
yriaamu B 45° n 45°;




30°u 60°

VYriasl B OKpY>KHOCTH. BriricanHbie
OTIMCAHHBIE YEThIPEXYTOJIbHUKH.
KacarenbHble k okpyxkHOCTH. Kacanue
OKpPY>KHOCTEH

13

bu6moreka [IOK
https://m.edsoo.ru/7f417e18

@opMyIMpOBKa
OCHOBHBIX
OIpPEIEIICHUN,
CBSA3aHHBIX C yIJIAMHU B
Kpyre (BIUCaHHbBIN
YTOJ1, HEHTPAIBHBIN
YTOJ1); HaX0XICHUE
BIIMCAaHHBIX YIJIOB,
ONMPAIOIINXCA HA OJHY
JIyT'y, BBIYHCIICHHE
YTJIOB C TOMOIIBIO
TEOPEMBI O BITMCAHHBIX
yIJIax, TEOPEMBI O
BIIMCAaHHOM
YETBIPEXYTOJIBLHUKE,
TEOPEMBI O
LEHTPAIbHOM YTJIE;
HCCIIEeI0BaHUE, B TOM
YHCIIE C IOMOIIBIO
U(POBBIX PECYPCOB,
BIIMCAHHBIX U
OIMCAHHBIX
YEThIPEXYTOJIbHUKOB,
BBIBOJI UX CBOWCTB U
IIPU3HAKOB,
HCII0JIb30BAHUE ITUX
CBOMCTB U NIPU3HAKOB
IIPY pELICHNN 3aa4



https://m.edsoo.ru/7f417e18

Pemenue 3aay Ha

MIOBTOPEHUE,
6 [ToBTOpEHue, 0600IICHNE 3HAHUT 4 bubmmorexa [IOK HILTIOCTPHPYIOMHX
’ https://m.edsoo.ru/7f417e18 | cBsA3M MEXKIY
pa3JII/I‘-IHI)IMI/I qacTiaMu
Kypca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/7f417e18

9 KUIIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBo 9acoB

Bcero

KonTtpoibHbie
padoThI

DJIeKTPOHHbIE
(uu¢poswie)
oOpa3oBaTtejibHbIE

pecypchbl

Buasbl
AeSITeIbHOCTH
o0yuaruuxcsi ¢
yueToM padoueit
NMPOrpamMMbl
BOCIUTAHUS

Tpuronometpus. Teopembl KOCUHYCOB U
CHUHYCOB. PelieHue TpeyrojibHUKOB

16

bu6moreka [IOK
https://m.edsoo.ru/7f41al2c

dopMyHpoBKa
OnpeeIeHu
TPUTOHOMETPHUYECKHIX
GYHKIUN TYTBIX U
NPSIMBIX YTJIOB,
BBIBOJI TEOPEMBI
KOCHUHYCOB U
TEOPEMBI CHHYCOB (C
paznycoM ONMUCaHHOU
OKPY)KHOCTH),
pelieHue
TPEYroJbHUKOB,
pelieHue
MPAKTUYECKUX 3314,
CBOJSIIMECS K
HAXO0XJICHUIO
pa3IMYHbIX
HIIEMEHTOB
TPEyroJibHUKa, HUs
TPUTOHOMETPUUYECKHX

GYHKIUHA TYIBIX U



https://m.edsoo.ru/7f41a12c

IIPSAMBIX YIJIOB

[IpeobpazoBanue mo100usl.
Metpuueckue COOTHOUICHHUS B
OKPY>KHOCTHU

10

bubmmoreka [IOK
https://m.edsoo.ru/7f41al2c

OcBoeHuE MOHATHS
npeoOpazoBaHUs
moao0owms,
HCCIICIOBAHNUE
OTHOIIICHUS
JIMHEWHBIX
AJIEMEHTOB QUTYp
pu npeoOpa3oBaHUH
moao0ous,
HaXOXXJICHUE
moaoous B
OKpYy>Karoleu
NEeHCTBUTEIILHOCTH,
BBIBOJT METPHYECKHUX
COOTHOIIEHUW MEXITY
OTpEe3KaMH XOP/I,
CEKYIIUX U
KacaTeJbHBIX C
HCI0JIb30BaHUEM
BIIMCAHHBIX YTTIOB U
10 100HBIX
TPEYroJbHUKOB,
perieHue
F€OMETPUUECKHUX
3a7a4 1 3aJa4 U3
peanbHOM JKU3HU C
HCIO0JIb30BaHUEM
10I0OHBIX



https://m.edsoo.ru/7f41a12c

TPEYTrOJIbHUKOB

Bexkrtopsl

12

bu6mmoreka [IOK

https://m.edsoo.ru/7f41al12c

Hcmons3oBaHue
BEKTOPOB KaK
HaIPaBJICHHBIC
OTPE3KH,
HCCIICAOBAHUE
r€OMETPHIECKOTO
(mepemerienue) u
¢dusnveckoro (cuia)
CMBICIIa BEKTOPOB,
OTIpe/IeTICHNE CyMMBI
U Pa3HOCTH
BEKTOPOB,
YMHOEHUS BEKTOpa
Ha YHCIIO0,
HCCIICAOBaHNE
T€OMETPUUYECKOTO U
(bU3UYECKOTO CMBICIIA
ATUX OTEpaluid,
perieHue
r€OMETPUYCCKHX
3a7a4U C
HCI0JIb30BaHUEM
BEKTOPOB,
pas3JoxeHue Ha
BEKTODA,
HaXO0XICHUE
CKaJISIPHOTO T
pPOM3BEACHHUS



https://m.edsoo.ru/7f41a12c

BEKTOPOB, €ro
IIPUMEHEHUE 151
HaXO0X/I€HUs JUIMH U
YIJIOB, pElIeHNE
3aJja4 C OMOILBIO
BEKTOPOB,
IpUMEHEHNE
BEKTOPBI 115
pelieHus 3a1a4y
KHUHEMAaTUKU U
MEXaHUKH

HeKapTOBBI KOOPJAUHATBI Ha IIJIOCKOCTHU

bu6moreka [IOK
https://m.edsoo.ru/7f41al2c

OcBoeHne MOHATUSA
MIPSAMOYTOJIBHOU
CUCTEMBI KOOPJHMHAT,
JIEKapTOBBIX
KOOpJAMHAT TOYKH,
BBIBOJI YPaBHEHUS
NpAMOM 1
OKPYKHOCTH,
BBIJICJICHUE TTOJTHOTO
KBaJpara Jyis
HaXO0XIECHUS LEHTPa
U paguyca
OKPY>KHOCTH I10 €€
YPaBHEHUIO, BBIBO/JI
YpaBHEHUs
OKPYKHOCTH,
pellIeHne 3a1a4 Ha
HaXO0XJIECHNUE TOUEK



https://m.edsoo.ru/7f41a12c

NEpCCCUCHUS MTPAMBIX
U OKPYKHOCTEH C
IIOMOILBIO METO/A
KOOpAUHAT

[IpaBusIbHBIE MHOTOYTOJIBHUKH. J[TMHA
OKPYXHOCTH U IUIOIIA/1b Kpyra.
Brrancnenune miomanei

bu6moreka [IOK

https://m.edsoo.ru/7f41al12c

@opMyIHpOBKa
OIpeaeIEHUS
MPaBUIbHBIX
MHOTOYTOJIbHUKOB,
HAXO0XJICHHUE UX
3JICMEHTEI,
HCIIOJIb30BaHIE
IMOHSATHUS JIUHBI
OKpPY>KHOCTH,
BBEIIEHHBIM C
ITOMOIIBIO
MPaBUIIbHBIX
MHOTOYTOJIbHUKOB

[[BI/I)KGHI/IH IIJIOCKOCTHU

bubnuoreka [JOK

https://m.edsoo.ru/7f41al2c

Paz6op npumepos,
WJUTIOCTPUPYIOIIHNX
MOHSTHSI IBUKEHUS,
LIEHTPOB U OCeil
CUMMETpPHUH,
dbopMynupoBka
ompeeseHus
napayuieTsHOTO
nepeHoca, moBopoTa
U OCEBOM CUMMETpPHH,
BBIBOJI X CBOWCTBA,
HAXO0XJICHUE



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

HETIOIBMKHBIX TOYEK,
HAXOXXJICHHE IICHTPOB
1 OCH CUMMETPHUI
pocTermux Guryp,
pPUMEHEHHE
apajuIeaIbHOTO
nepeHoca u
CUMMETPHH TIPH
pemeHnH
TEOMETPUIECKUAX
3amay (pazoop
IPUMEPOB),
UCII0JIb30BaHUE JJIsI
MOCTPOCHUS U
HUCCIIEN0OBAaHNN

U (ppPOBBIX pecypcoB

[ToBTOpEHUE, 0000IICHNE,
CUCTEMAaTH3aIUs 3HAHUH

bubnuoreka [[OK
https://m.edsoo.ru/7f41al2c

OnepupoBaHue
HOHATUAMMU: (PUTypa,
TOYKa, MpsimMasi, yroJ,
MHOT'OYT'OJIbHUK,
paBHOOEIPEHHBIN U
PaBHOCTOPOHHUM
Tpe-yroJbHUKH,
MPSAMOYTOJIbHBIN
TPEYroJIbHUK,
Me/iiaHa,
OuccekTpuca u
BBICOTA
TPEYroJIbHUKA,



https://m.edsoo.ru/7f41a12c

napaiesiorpaMM,
pomo,

NPSAMOYT OJIbHUK,
KBaJpar, Tpalreuus,
OKPY)XHOCTb,
KacaTeJbHas;
PaBEHCTBO U Moj100ue
uryp,
TPEYTOJIbHUKOB;
napajuieIbHOCTh U
MEPIEHIUKYIAPHOCTD
NPSAMBIX, YTOJI MEXIY
IMPSAMBIMH,
CUMMETpUSI
OTHOCHUTEJIbHO TOUYKHU
Y NPSMOW; IJIMHA,
paccrosiHue,
BEJIMYMHA yIJIa,
II01Ia/1b, IEPUMETD,
UCII0JIb30BaHUE
dbopmMyn nepumerpa u
IoIIaau

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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