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HOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi kak OJWH W3 OCHOBHBIX PAa3/JEiOB UIKOJbHOW MAaTEMaTHUKH,
UMEIOIUN CBOEH 11eJIbI0 00ECIEeYnTh U3YYeHHE CBOWCTB U pa3MepoB (Guryp, ux
OTHOIIEHWA W B3aUMHOE PACIOJOXKEHHE, ONUPACTCS Ha  JOTHMYECKYIO,
JOKA3aTeNIbHYI0 JIMHUIO. [[EeHHOCTh M3ydeHUs T€OMETPUM HAa YPOBHE OCHOBHOTIO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JI0KA3aTeNIbHBIE PACCYXACHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS, JOKA3bIBATh
WUCTUHHBIE YTBEPXKJAEHUS U CTPOUTh KOHTPHOPUMEPHI K JIOKHBIM, HPOBOJUTH
pacCykJeHusi «OT TPOTUBHOTO», OTJIMYATh CBOWCTBA OT MPU3HAKOB,
dbopmynupoBaTh OOpPATHBIC YTBEPKICHHUS.

Btopoii 1enpi0 u3ydeHuss TeOMETPUHU SABJSETCS HCMOJIb30BaHUWE €€ Kak
WHCTPYMEHTA MpPHU PEIICHUH KaK MaTeMaTUYECKUX, TaK W MPAKTUYECKUX 3ajad,
BCTPEUAIOIIUXCSA B peabHOM >ku3HU. OOydaromwuiics JTOHKEH Hay4YUThCs
OTIPENICNIUTh TEOMETPUUECKYI0 (PUTYpy, OMHCaTh CIOBAMHU JIAHHBIM UYEPTEK WIH
PUCYHOK, HANTH TIIOIIAAb 36MEJIBLHOTO Y4acTKa, pacCUYUTaTh HEOOXOAUMYIO JIJTUHY
ONTOBOJIOKOHHOTO Kabens win TpedyeMmble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENIbHAS JIMHUS B MU3YYEHUU T'E€OMETPHHU.
[Ipu pemieHuun 3amay MPaKTHUYECKOTO XapakTepa OOYyYarONIMICS yUUTCS CTPOUTH
MaT€MAaTHYECKUE MOJEIH PEalbHBIX JKU3HEHHBIX CUTyalluid, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJJ€KBATHOCTh MOJIYYEHHOI'O pe3yJbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBS3M TEOMETPUU C JPYTUMU Yy4EOHBIMH
npeIMeTaMi, MOTUBUPOBATH MCIIOIB30BATh OMPEEICHUS TeOMETPUIECKUX (puryp
U TIOHATHM, JEMOHCTPUPOBATh MPHUMEHEHUE TOJYYEHHBIX YMEHUW B (PU3UKE H
TEXHUKE. OTH CBS3M Hambojee SAPKO BUAHBL B Temax «BekTopsy,
«Tpuronomerpuueckue cooTHoweHUsA», «Merox koopauHat» U «Teopema
[Tudaropar.

YueOnniii kypc «l'eoMeTpus» BKIIOYACT CICAYIOIIHNE OCHOBHBIC Ppa3iciibl
conepxkanusi: «['eomerpuyeckue (¢Gurypel W WX CBOWCTBay, «M3mepeHwue
FEOMETPUYECKUX  BEIUYMH», «JleKapTOBBl KOOpPAMHATBI HAa  IUIOCKOCTH,
«BexTopsi», «JIBrxeHus miaockocTny, «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 Henenw), B 9
Kiacce — 68 gacoB (2 yaca B HEAEIIO).



COAEPXAHUE OBYUYEHUA
7 KITIACC

HavanpHbie nonaTus reomerpun. Touka, npsimMas, OTpE30K, Jyd. Yrou. Buasl
yrioB. BeprukanbHble U CMEXHble yIubl. buccexkrpuca yrima. Jlomanas,
MHOT'OYT'OJIbHUK. [lapannenbHOCTh U NEPIEHAUKYIIPHOCTD MIPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETpPHH.
[IpuMepbl CUMMETPHUH B OKPYKAOLIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C TMOMOIIBI LHUPKYJIA U JUHEUKH. TpeyrojbHHK.
BricoTa, Mmennana, GuccekTpuca, X CBOIMCTBA.

PaBHOOeApEeHHBIN W pPaBHOCTOPOHHUN  TpeyrojbHuUkH. HepaBeHCTBO
TPEyroJIbHUKA.

CoiicTBa M TMpU3HAKW paBHOOENPEHHOro TpeyrojbHuka. [lpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

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

IIpssmoyrosibHBI  TpeyronbHUK. (CBONCTBO MEIHMaHbl IMPSIMOYTOJIBHOTO
TPEYroJibHUKA,  NPOBEAEHHOM K  runorenyse. lIpusHaku  paBeHcTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOYTOJIBHBII TpEeyTroabHUK ¢ yriioMm B 30°.

HepaBeHncTBa B reoMeTpuM: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie ¥ OOJIbLIe CTOpOHE TPEyroJbHHKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

['eomeTpuueckoe Mecto TO4YeK. buccektpuca yriia ©W  CEepeIMHHBIN
NEPIEHAUKYIISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XOopAa M JuUaMeTp, HuX cBoiicTBa. BsauMmHoe
PacCIIONIOKEHNE OKPYKHOCTH M mpsiMou. KacarenpHas M cekyias K OKpYKHOCTH.
OKpyXHOCTb, BIHCaHHasg B Yroi. BroucaHHas W oNHMCaHHAs OKPYKHOCTH
TPEYTrOJIbHUKA.

8 KUIACC

Yeteipéxyronpauku. [lapannenorpamMm, ero npu3Haku U cBorMcTBa. YacTHble
CIy4aW mMapajuieiorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaapar), WX MPU3HAKH H
cBoiictBa. Tpameunusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuusi.

Meton ynBoenuss menuansl. LlenTpanbHas cumMmerpus. Teopema daneca u
TEOpEMA O MPOMOPUHOHATBHBIX OTPE3KaX.

Cpennue nuHUM TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHuUKa.

[logoOue TtpeyronbHukoB, kKodhduuuent mnomgodus. Ilpusnaku nomodus
TPEYroiabHUKOB. [IpuMeHeHne noo0us npu penieHuy NpakTHIeCKUX 3a/1ad.



CaoiicTBa momanei reomerpudeckux ¢uryp. dopmynsl s IUIOIAIA
TpEeyrojibHUKa, Mapaienorpamma, pomoa u Ttpaneuu. OTHOIIEHUE TIUIONIaAeH
oA00HBIX QUTYP.

Breruuciienue miomaneni TpeyroJibHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHun
MIPAKTUYECKUX 3a7a4.

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

BrincanHele M LEHTPAIBHBIE YIJIBI, YrOJ MEXIY KAaCaTEeIIbHOW U XOPJIOM.
Yrael  Mexay — XopJamMH M CEeKyIIMMHM. BriMcaHHele W ONHCAHHBIE
YETBIPEXYTOJbHUKU. B3amMHOE pacnoyioKeHHE HABYX OKpyxkHocTer. Kacanue
oKpyxkHOCcTel. OOIIHe KacaTelbHbIE K JIBYyM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHrenc yrioB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYJIIBI TPUBEACHUS.

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

[IpeobpazoBanue moao6us. [logodrue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 MNpPOU3BENECHUH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaAPATE KACaTEIbHOM.

Bektop, anuHa  (MOAyJdb)  BEKTOpa,  COHAIpPABJICHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO  HANpPaBICHHBIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpalliyd HaJl BeKTopaMu. Pa3iokeHue BeKTopa MO ABYM
HEKOJUIMHeapHbIM BekTopaM. Koopauuatsl BekTopa. CKalipHOE NpPOW3BEIICHHE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHHS JJIUH U YTJIOB.

JlekapTOoBbI KOOPJAUHATHI HA IIOCKOCTU. Y PABHEHUS NMPSIMOM U OKPYKHOCTHU
B KOOpJMHATaX, MEPECEUCHUE OKPYKHOCTEH U MpsAMbIX. MeToa KOOpAHHAT U €ro
IPUMEHEHHE.

[IpaBunbHbBIE MHOrOYrojdbHUKH. JlnuHa OKpyXHOCTH. ['pamycHas wu
paauaHHas Mepa yriia, BBIYUCIEHUE UIMH OYyr OKpyxkHocted. [lnomans kpyra,
CEKTOpa, CerMEHTA.

JIBU)KEHHSI TIOCKOCTH W BHYTPEHHHUE CUMMETpUU ¢uryp (3JieMeHTapHbIe
npeactasnenust). [lapannensHeiit nepenoc. [loBopor.



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

JIMYHOCTHBIE PE3YJIBTATHI

JIn4YHOCTHBIE pe3yabTaThl OCBOCHHMS HPOrpaMMbl y4eOHOro Kypca
«I"eomeTpus» XapaKTepU3yrOTCA:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTHXKEHHUSIM  POCCHMCKUX
MAaTE€MAaTHUKOB M POCCHUMCKONM MAaTEMATHYECKOM IIKOJIBbI, K MCIOJIB30BAHUI0 ITHUX
JOCTHXKEHUH B IPYTUX HayKaX U MPUKIAJHBIX cPepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00S3aHHOCTEN IpakJaHWHA U peaju3alliuy ero
npaB, TMpPEJCTaBICHUEM O MATeMAaTHMYECKUX OCHOBax (PYHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp TpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE Y4YacTHE B pPEIICHUM MPAKTUYECKUX 3aaad
MaT€MaTHYE€CKON HAIMpPaBIECHHOCTH, OCO3HAHUEM BaXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHIKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTEIBbHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHHW, OCO3HAHHBIM BBIOOPOM U
HOCTPOEHUEM MHIUBUIYaJIbHOM TpaeKTOpuu 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMUYHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PELICHUH, pacCyXICHUH, YMEHHUIO BUJIETh
MaTE€MAaTUYECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTauuell B JEATEIbHOCTHM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IPEICTAaBIEHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YEJIOBEKA, MPUPOIBI U
oOmecTBa, MOHMMAaHWEM MAaTEMaTUYECKOW HAayKHM Kak cQepbl YeI0BEYECKOM
NEATEeNIbHOCTH, ATANoOB €€ Pa3BUTHUSI M 3HAUYUMOCTU JIJIS Pa3BUTHUS LIMBUIIM3AIUHY,
OBJIQJICHUEM SI3bIKOM MATEMAaTHUKUA U MaTeMaTH4YEeCKON KyJIbTYpOil Kak Cpe/ICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEIIEHHUA  30pOBOro  oOpa3a JKM3HM  (30pOBOE  IUTAHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXa, peryiaspHas ¢uznueckas
aKTUBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCHUU, MPU3HAHUEM CBOETO
paBa Ha OLIMOKY U TaKOTO K€ MpaBa APYroro YelaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUM /I pEelIeHUs 3a7a
B OOJACTM COXPAaHHOCTU OKpPYKAIOIIEeH cpeibl, IUIAHUPOBAHUSA MOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX IOCJIEACTBUI Ui OKpYXKaIoIIed Cpeibl, OCO3HAHHEM
IJ1I00aJIBHOTO XapaKkTepa SKOJOTUYECKUX POoOIeM U MyTel UX perieHus;

8) aganTanus K M3MEHSIIOMIMMCS YCJOBHAM CONMAJIbHOW W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTBHCS y JPYTUX IOJeH, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 OMBITA PYTHUX;

HEOOXOJMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHWUN, B TOM YHUCIE
dbopMynHpoBaTh UIEU, TIOHATUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYalMlO, BOCIPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIONIUN KOHTPMEDP, KOPPEKTHUPOBATH
NpPUHUMAeMble PEIICHUs W JAEUCTBHS, (POPMYyIHUpOBaTh W OICHUBATH PUCKH H
nocieacTBus, GOpMUPOBATH OTBIT.

METAINPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue aAecTBU:

e BBISIBJIATh U XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEMaTHUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHWNA MEXIy MOHATUSAMHU, (POPMyIUPOBATH
ONpeNeNiecHUs]  MOHSATUM,  YCTAHABIMBATh  CYIIECTBEHHBIH  MPU3HAK
KJaccupuKaluu, OCHOBaHUA JUisi OOOOIICHUSI U CpPAaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIU3a;

e BOCHpUHUMATH, (OpPMYIHpPOBaTH M  MOPeoOpPa3OBBIBATh  CYXKICHHUS:
yTBEpAUTEIbHBIE W OTpPULATEIbHbIC, €AMHUYHbIC, YacTHbIE M OO0uIue,
YCIJIOBHBIE;



BBISIBISITh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeursi B (akTaX, [AAHHBIX, HAONIOACHUSAX U YTBEPKICHUSX,
npeajaraTb KpUTEPUHU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JE€IyKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPXKACHUHN (MpAMbIE U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEMaTUYEeCKUX (PaKTOB, BBICTPAMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4eOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BapUMAHTOB pEIICHMs, BHIOMPATh HauboJiee MOAXOIAIMH C Yy4ETOM
CaMOCTOSITEIIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKNE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HWCCIICIOBATEIbCKUH HHCTPYMEHT TO3HAHUS,
GbopMyIHpOBaTH BONPOCH], (PUKCHUPYIOIIUE MPOTHBOpPEUYHE, TMPOOJIEMY,
CaMOCTOSITCJIbHO ~YCTAaHaBIIMBAaTh MCKOMOE M JIaHHOE, (OPMHUPOBATH
THITOTE3Y, apTYMEHTHPOBATH CBOIO MO3UINI0, MHCHHE;

NPOBOJIUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IIJIaHY HECJIOXKHBIH
AKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAaHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTUIECKOT0 00bEKTa, 3aBUCIMOCTEH 00BEKTOB MEXKIY CO00ii;
CaMOCTOSITENTFHO (HOPMYJIUPOBATh 000OIIEHUS W BHIBOJBI TI0 pe3ysIbTaTaM
NPOBEACHHOTO HAOJIOICHUsS, HCCIICIOBAaHUs, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB M O00OIICHUI;

NPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpOIlecca, a TaKKe BBIIBHUTAThH
IPE/IIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHNUS;

BbIOMpaTh (QopMy TMpeAcCTaBieHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
pemraemMbie 3a7addl  CXeMaMH, IuarpaMMaM#, WHOW Tpadukoil u wux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh WH(OpPMAIMK 1O KPUTEPHUSIM, MPEITI0KCHHBIM
yduTeIeM WIH c(hOopMyIUPOBAHHBIM CAMOCTOSITEBHO.

KOMMyHI/lKaTl/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJIECHHS B COOTBETCTBUU C YCIOBUSIMU
U LIeJIAMU OOILEHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M NMHCHMEHHBIX TEKCTaX, J1aBaTh MOSCHECHUS IO XOIYy PEIICHUS
3aJ1a4yi, KOMMEHTHUPOBATH IMOTYyUYEHHBIN pe3yIbTaT;

e B XOJI¢ OOCYKJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOI TEMBI,
poOJIeMBI, PEIIaeMON 3a/Ja4ud, BBHICKA3bIBaTh MJICH, HAIlCJICHHBIC HA TIOUCK
pEIICHMS, COIMOCTABISITh CBOM CYXACHUS C CYXICHUSIMU JPYTHX
YYAaCTHUKOB JHAJIoTa, OOHAPYKHMBATh PA3JUYME U CXOJCTBO TO3WUIUN, B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEACTABIATH  PE3ydbTaThl  PEIICHUS  3aJiayw, DKCIIEPUMEHTA,
UCCJICIOBAHUS, TIPOCKTA, CAMOCTOSTEIIBHO BBIOUPATh (POPMAT BBHICTYIUICHHSI
¢ y4€TOoM 3aja4 MPE3CHTAIMA U OCOOCHHOCTEH ayIMTOPHH;

e IIOHUMATh M UCIOJIB30BATh MPEUMYIICCTBA KOMaHAHOW ¥ WHIUBHYaTbHOU
paboThI MPU PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

e IPUHUMATH IICJb COBMECTHOM JESITCIBHOCTH, TUIAHUPOBATH OPraHU3AIUIO
COBMECTHOW paboTBI, pacmpeaensiaTh BHUAbI pabOT, JOrOBapHBATHCH,
o0CyXXJ1aTh MPOIECC U pe3yiabTaT pabOThI, 0000MATs MHCHHUS HECKOJIBKUX
JIIO/IEH;

e YyYacTBOBaTh B TPYNNoOBBIX (opMax paboTel (0OCYXIeHHUS, O0OMeH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOPJIWHUPOBATh CBOM JCHCTBUSA C JAPYTMMHM YJI€HAMU KOMAaH/IbI,
OLICHMBATh KaueCTBO CBOEro BKJaJa B OOIIMNA MPOAYKT IO KPUTEPHSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOJICUCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS

Camoopranusanus:

e CAMOCTOSITENIbHO COCTAaBJSATHh IJIaH, allTOPUTM PEIICHUs 3a7ayu (WJId €ro
94acTh), BBIOMPATh CIIOCOO PEIICHHS C YYETOM HMEIOIHUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTPOJIb, SMOLIMOHAJILHbIH HHTEJJIEKT:

e BIJIAJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS MPOIIECCa U pe3ysibTaTa
pEILICHUsI MAaTEMATUYECKOW 3a/1a4U;

e TNPEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPU PELICHUU 3aJa4H,
BHOCUTH KOPPEKTUBHI B JICSITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJICHHBIX OIIHOOK, BBISIBICHHBIX TPYJIHOCTEH;

e OILICHMWBATh COOTBETCTBHUE PE3YJIbTaTa ACATEIBHOCTH IOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIENH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI



K koHmy oOyuenuss B 7 kJjacce OOyYaroIMiCS TMOJYYUT CIECAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh W3ydeHHBIE TE€OMETpUUECKHUE (UTYpPBI, OMNPEeAeisITh HX
B3aMMHOE PACIOJIOKEHHUE, H300pakaTb T'€OMETPUYECKUE (UTYPBI, BBIIOJIHATD
YEpTEXKU 110 YCJIOBUIO 3adaud. M3MepsTh JMHENHBIE W YIJIOBBIE BEIWYHWHBL.
PemaTte 3a7aun Ha BBIUKMCIICHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate TpyOyI0 OIIEHKY JHMHEWHBIX M YIJIOBBIX BEJIWYHUH MPEIMETOB B
peanbHOM JKM3HU, Pa3MEpPOB MPHUPOJHBIX OO0BEKTOB. Pa3nuyaTh pasmepsl 3THUX
00BEKTOB TIO MOPSJIKY BETUYUHBI.

CTpouTh 4epTeXKHU K TECOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsd MNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCHOJIL30BaTh
MIPU3HAKW U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 33/1a4.

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

[Tonb30BaThCs MNpU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM  MEIMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPSAMOYIOJBbHOIO
TPEYroJIbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a]1a4.

Onpenenste NapaieIbHOCTh MPSMBIX C IIOMOIIBIO YTIIOB, KOTOpPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTe NapajielIbHOCTh NPSIMBIX C TOMOILIBI pPaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOW MPSIMOM.

Pemrats 3a7aum Ha KileTyaToi Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOJIUTh YHCIOBbIE U OYKBEHHBIC 3HAUCHMUS
yIJIOB B TIEOMETPUYECKMX 3aJayaX C MCIOJIb30BAHHEM CYMMBI  YIJIOB
TPEYrOJbHUKOB M MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpHU
IIEPECEUCHUN JBYX NapajulebHBIX NPSAMBIX CeKylled. Pemare npakruyeckue
3a71a4M Ha HAXOXKJCHUE YTIIOB.

Bianerp mNOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh OIPENeIsTh
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEePIICHIUKYISP K OTPE3KY KaK r€OMETPUUECKUE
MecTa TOYEK.

@opMynUpPOBaTh ONPEAECIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPYKHOCTH, ITOJIb30BATHCSI UX CBOWCTBAMU. Y METh IPUMEHSATH 3TH CBOWCTBA NIPHU
pELICHUY 3a7ay.

BiageTp MoHATHEM OMMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxonuTh €€ 1eHTp. Ilonb3oBarhecsi PakTamMu O TOM, YTO OUCCEKTPHUCHI YTIIOB
TPEYroJIbHUKA TMEPECEKAIOTCd B OJHOM TOYKE, MU O TOM, UYTO CEpPEIVHHBIE
MEPIEHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOW TOUKE.

BianeTp noHsTHEM KacaTeNbHOM K OKPY>KHOCTH, IOJB30BATHCSI TEOPEMOU O
MEPIEHANKYJIAPHOCTH KacaTeJIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUS.



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

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

K koHmy oOyuenus B 8 kJjacce OOyYaromMiiCs TMOJYYUT CICAYIOIIHE
peAMETHBIE PE3YJIHTATHI:

Pacno3snaBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
M0JIb30BAThCS UX CBOMCTBAMU IIPU PEIICHUH T€OMETPUUECKUX 3a]1ay.

[IpuMeHsTh, CBOMCTBA TOYKHM TMEPECEUCHHS MEIWaH TPEyroyibHUKa (LIEHTpa
Macc) B pelieHru 3a1ad.

Brnaners moHsiTueM cpeaHed JTUHUM TPEYroJbHUKA W Tpareluu, NPUMEHSITh
X CBOWMCTBAa MpHU pPEIICHUU TEOMETpUUECKUX 3anad. [loyb3oBaThcsi TeopeMoit
daseca U TEOPEMOI O MPOMOPIIUOHATBHBIX OTPE3KaX, MIPUMEHATH UX JIJIS PEIICHHUSI
MPaKTUYECKUX 3aj1ad.

[IpuMeHsTh IPpU3HAKK TTOA00US TPEYTOILHUKOB B PEIICHUH F€OMETPUICCKUX
3a/1ad.

[Tonb3oBaTecst Teopemoi I[ludaropa s pemieHuss TeOMETPUUECKUX U
npakThuueckux 3agad. CTpOUTh MATEeMaTHYECKYH) MOJEIb B TMPAKTUYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIHNE JJIUHBI.

Brnanerp NOHATUMAMM CHHYCA, KOCHHYyCa U TaHI€HCAa OCTpPOro yria
IPSMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCAd ATUMU MOHATUSAMM JJISl PEIICHUS
NpPaKTUYECKUX 3a]1ay.

Boruucnsars (pa3nuuHbIMU CIOCO0AMH) TUIONIAAb TPEYTOJIbHUKA U TUIOUIAH
MHOTOYTOJIbHBIX ~ (puryp (mONb3ysich, TA€ HEOOXOAMMO, KaJbKyJISITOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a]1a4ax.

Brnanerp MNOHATUSMH BIOHCAHHOTO M IEHTPAJIbHOTO YIJIa, HCMOJIb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIAaX, YIiax MEXKAY XOpAaMu (CEeKYIIUMHU) U yTIIe MEXKIY
KAacaTeJIbHOW U XOPJOH MPU PELICHUU T€OMETPUUECKUX 3a7a4.

Brnanerp moHATHEM OINKUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA [IPU PEIIEHUH 3a]a4.

[IpuMeHsTh MONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJEJH JJIsl 33/1a4 peajbHOM KU3HU U MTPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TpUMEHEHUEM TMOAO00MS W TPUTOHOMETpHH (MOJB3YSICh, TAe HEO0OXOIUMO,
KIBKYJIATOPOM).

K koniy oOydenus B 9 kiacce 0OydYarOUIUMCS TOJYYUT CIEAYIOIINE
MPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (DPYHKIUU OCTPBIX YIJIOB, HAXOAUTh C HX
MOMOIIBIO PA3JIMYHbIE 3JEMEHTHl MPSMOYTOJBbHOIO TPEYrojbHUKA («pelIeHue



MPSAMOYTOJIEHBIX TPEYTOIBHUKOBY). HaXoMuTh (C MOMOIIBIO KATBKYISATOPA) IITUHEI
U Y61 JUTsl HeTAOJUYHBIX 3HAYCHUH.

[Tonp3oBaThCs (popMylilaMu MPUBECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXXKJIECTBOM JIJII HAXOXKICHUS COOTHOIICHWH MEXIy TPUTOHOMETPUUYCCKUMH
BEJIMYNHAMM.

Hcrnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXOXKICHUS PAa3TMYIHBIX
AJIEMEHTOB TPEYrONbHUKA («pEUICHUE TPEYrOJbHUKOBY), MPUMEHATH WX TIPH
pEIICHUH TeOMETPHUSCKHX 3a]1a4.

Brnagets moHsATHMSAMU — TpeoOpa3oBaHUS ~— TOJOOWS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX puryp. Iloab30BaThCsl CBONCTBAMHU MTOA00MS MTPOU3BOIBHBIX
buryp, ymMeThb BBIYUCIATH JJIMHBI M HAXOJWUTh YIJbl y TOJOOHBIX QUTYp.
[TpuMeHATH CBOWCTBA TOA00MS B MPAKTHUYECKHX 3ajJadax. YMETh IPHUBOIWTH
IIPUMEPHI TIOJIOOHBIX PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaTHCS TEOPEMaMH O NMIPOU3BEICHUN OTPE3KOB XOPJI, O MPOU3BEICHHH
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelIbHOM.

[Tonb30BaTBCSA BEKTOpAMH, IMOHUMATh HMX TI'€OMETPUUYCCKUA W (PU3HYCCKHM
CMBICII, TPUMEHATh WX B PEHICHUU TCOMETPUUYCCKUX W (DHU3NYCCKHUX 3aj]ad.
[TpuMeHSATH CKaIPHOE MPOU3BEICHUE BEKTOPOB ISl HAXOKICHHS JJIMH U YTJIOB.

[Tonp30BaThCA METOJOM KOOPJAWHAT HA IUIOCKOCTH, INPUMEHATh €ro B
PEIICHUY TeOMETPHUSCKHUX U TIPAKTUYCCKUX 3a]1a4.

BrageTs MOHATHSAMH MPaBUILHOTO MHOTOYTOJIBHHKA, JJIUHBI OKPY>KHOCTH,
JUIMHBI JIyTH OKPYXKHOCTH W paJdaHHOW MEphI YIJIa, YMETh BBIYHMCIATH IUIOIIAb
Kpyra u ero yacteil. [IpuMeHsTh IMOTy4eHHbIC YMEHHUS B MPAKTHYCCKUX 3a1a4ax.

Haxomute ocu (WM LEHTPBI) CUMMETPHHM (HUTyp, TPHUMEHSTH JBHIKCHHUS
IUIOCKOCTH B MPOCTEHUIIINX CITydasX.

[IpuMeHATh TONyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMAaTHYCCKUE
MOJICIH IS 3a]1ad peajbHON KU3HHU U ITPOBOJAUTH COOTBETCTBYIOIINE BBIUUCICHHS
C TPUMCHECHHEM IOA00MS W TPUTOHOMETPUYECKUX (PYHKIHMH (TOJB3YsCh, TAC
HE00X0UMO, KaJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
IIpocreitmue reomeTpuueckue GUTrypsl U
1 I/I)I() cBoiicTBa. M3me epHI/Ie reOMj")r I/I}‘]—IpeCKI/IX 14 bubmorexa HOK
’ p p https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 T 22 1
PEYTOTLRIEH https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIe NpSIMBbIE, CyMMa yIJIOB 14 1 bubnuoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U Kpyr. ['eoMmeTpruueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
5 I1 606 7 4 1
OBTOPEHHE, ODODIICHHIE SHAHMH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0



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

8 KUIIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
. bubnuorexa [JOK
1 q 12 1
CTRIPEXYTOTBHIKH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOIMOPLIHOHANBHBIX OTPE3KaX, MOJ0OHbBIE 15 1 bubmmorera [OK
poTiop P ’ https://m.edsoo.ru/7f417e18
TPEYTOJIBHUKH
[Tnomane. Haxoxnenne momanein
3 Tpe HIOJ'I)II)HI/IKOB u JI\I/IHOFO OJfSHHBIX ¢ur 14 1 Bubmmorexa [JOK
peyr - P- https://m.edsoo.ru/7f417e18
[Tmomanau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. Briricanubie u
OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. bubnuoreka [JOK
5 13 1
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpYXHOCTEHN
. bubmuoreka [JOK
6 Tostopenne, 0dodmenHe sranmii 4 ! https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoasubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnnorexa [JOK
CHUHYCOB. Penienue TpeyroJbHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nonobus. Metpuueckue 10 1 bubnuoreka [IOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 Bexropet 12 ! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha TIIOCKOCTH 9 1 bubmorera [JOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBusibHBIE MHOTOYTOJIBHUKH. JlTHA
5 of HOCTH U TIJIO y; b Kpyra 8 8 Bubnmorexa [JOK
Py B HU pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue miomanei
bu6mmoreka [JOK
6 6
JlBIKCHI IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 5 bubnnoreka [JOK
3HaHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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