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HOACHUTEJIBHASA 3AIINCKA

I'eomeTpusi kak OJMH W3 OCHOBHBIX PAa3/eiOB IIKOJbHOM MAaTeMaTHUKH,
UMEIOIINI CBOEH eI 00ECTeUnTh M3yYeHHUE CBOWCTB U pa3MepoB Puryp, ux
OTHOIIEHWA W B3aUMHOE PACIOJOXKEHHE, ONUPAETCS Ha  JIOTUYECKYIO,
J0Ka3aTelIbHYI0 JIMHUIO. LIEeHHOCTh M3yudeHUsI T€OMETPUU Ha YPOBHE OCHOBHOTO
o01rero oOpa3oBaHuUs 3aKIIOYACTCS B TOM, YTO OOYYAIOIIMICS YYUTCS TTPOBOJIUTH
JI0KA3aTeNIbHBIE PACCYXACHUSI, CTPOUTh JIOTUYECKUE YMO3AKIIOUEHUS, JOKA3bIBaTh
UCTUHHBIE YTBEPKIEHUA M CTPOUTh KOHTPOPUMEPHI K JIOKHBIM, IPOBOJIUTH
paccyKIeHusi «OT MPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
dbopMynrpoBaTh 0OpaTHBIE YTBEPKACHHUS.

Bropoil uenpt0 u3ydeHUss T€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
MHCTPYMEHTA NPH PEIIEHUM KAaK MATEeMaTUYECKHX, TaK M IMPAKTUUYECKHUX 3aj]ad,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOydalomuiicss OJDKEH HAy4YUThCS
OTIPEJICIUTh TEOMETPUUYECKYI0 (DUTYpY, ONMUCATh CIOBAMH JAHHBIM 4YEPTEX WIH
PUCYHOK, HANTH TUIOMIAJb 3€MEJIbHOTO Y4acTKa, pacCCYUTATh HEOOXOIUMYIO IITUHY
ONTOBOJIOKOHHOTO Kabens wiu TpeOyeMble pa3Mephbl rapaka il aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYUCIUTENbHAS JIMHUS B U3YYECHUU T€OMETPUHU.
[Ipu pemieHuu 3amay MPAKTHYECKOTO XapaKTepa OOYYArONIMIICS YUUTCS CTPOUTH
MAaTEMAaTHYECKUE MOJEIM PpPEaJbHbIX JKU3HEHHBIX CHUTyalHi, NPOBOJUTH
BBIUMCIICHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOI'O PE3YJIbTaTa.

KpaitHe BaxxHO NOAYEPKUBATH CBSI3M TEOMETPUHM C JAPYTMMHU Y4EOHBIMU
MpeIMEeTaMH, MOTUBUPOBATh MCIOIb30BATh ONMPEACIICHUS TEOMETPUUIECKUX UTYD
¥ TIOHSATHH, JTEMOHCTPUPOBATH MPUMEHEHUE TMOJYYCHHBIX YMEHHA B (U3HKE U
TEXHUKEe. OTH CBsi3u HauOoyee spKO BHAHBL B Temax «BekTopsy,
«Tpuronomerpuueckue cooTHOWEHUs», «Merong koopauHary U «Teopema
[Tudaropar.

VYueOnplii kypc «l'eomeTpusi» BKIIOYAET CICAYIOIIME OCHOBHBIC Pa3ieibl
comepxkanusi: «['eomerpuyeckue Gurypsl U UX CBOMcTBa», «l3Mepenue



r€OMETPUUYECKUX  BEIMYMH», <«JleKapTOBbI KOOpPAMHATBI HAa  IJIOCKOCTHY,
«Bexkrtopbl», «JIBuxkeHus miockoctny», «IIpeodpaszoBaHus moao0ous».

Ha usyuenue yueOHoro kypca «l'eomerpusi» orBogutcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hemelnw), B 8 kiacce — 68 yacoB (2 yaca B Heemn0), B 9
Ki1acce — 68 gacoB (2 yaca B HEACIIO).



COIAEPKXAHUE OBYYEHUA

7 KIIACC

Hauansnbie nonsatusa reomerpun. Toyka, npsmas, OTPE30K, Jayd. YToi. Buasl
yrioB. BeprukanbHble W CMEXHbIE yIubl. buccexkrpuca yrma. Jlomanas,
MHOTI'OYTOJIbHUK. IlapannensHoCTh U NEPIEHAUKYIAPHOCTD IIPSAMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOHCTBa OCEBOM CHUMMETpPHH.
IIprMepsl CUMMETPUM B OKPYKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBI LUPKYJA U JIMHEUMKUA. TpeyrojbHHK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApEeHHBIE W pPaBHOCTOPOHHUN  TpeyrojbHUKH. HepaBeHCTBO
TPEyroJIbHUKA.

CpoiicTBa M TMpU3HAKW paBHOOENPEHHOTo TpeyrojbHuKa. llpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M MPU3HAKK NapaJIeIbHbIX NpsAMbIX. CyMMa yriioB TpeyroJbHHKA.
Bremnue yribl TpeyroyibHUKa.

[IpsMoyronbHbIA  TpeyroibHUK. (CBONCTBO MEIMAHBI MPSMOYTOJIBHOIO
TpEyrojibHUKa,  NPOBEAEHHOM K  rumore”y3e. llpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTOJIBHBIN TPEYroJabHUK € yriioM B 30°.

HepaBeHncTBa B reoMETpUH: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie M OOoJbLIed CTOPOHE TPEyrojbHHKA.
IlepnieHAUKYJIAp U HaKJIOHHAS.

I'eomerpuueckoe MecTo TOYeK. buccekrpuca yrima U cepeaMHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XOopJla U JuUaMmeTp, HuX CBoHcTBa. B3anmHoe
PACIIONIOKEHUE OKPYKHOCTH U IpsiMoM. KacarenbHas M cekymas K OKPY>KHOCTH.
OkpyXHOCTb, BIIMCaHHas B Yroj. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYrOJIbHUKA.

8 KUIACC

UYereipéxyronpuuku. [lapamnenorpamMm, ero npu3Haku u cBorMcTBa. YacTHble
Clly4au MapajuieorpaMMoB (TIPSIMOYTOJBHUK, poMO, KBaapar), WX MPHU3HAKH H
coiictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenuss menuansl. LlenTpaneHas cummerpus. Teopema daneca u
TEOpEMA O MPOMOPUHOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTroJbHUKA U Tpaneuuu. LIeHTp macc TpeyronbHUKa.

[logoOue TpeyronbHUkoB, Kodhduuuent mnogodus. Ilpusznaku nomodus
TPEYroiabHUKOB. [[puMeHenune nogo0us npu peieHny NpakTUIECKUX 3a1ad.



CaoiicTBa miomaneit reomerpuueckux ¢uryp. dopmynsl s 1UIomanU
TpEyrojbHUKA, Mapajuiesorpamma, pomOa u Tpanenuu. OTHOUIEHUE TUIOLaaeh
MoJ00HBIX GUryp.

Brruuciienue miomanen TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa npu pemenun
MPAKTUYECKUX 3a]1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOIO yIJia MPSIMOYTrOJIbHOTO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO. TpuUroHOMETpUYecKre (QyHKIUU
yraoB B 30, 45 u 60°.

BrincanHele ¥ LEHTpPaJIBHBIE YIUIbI, YIOJ MEXKAY KacaTeJbHOW U XOPAOM.
Yrael  Mexay — XopJamMH M CeKyIIMMHM. BriMcaHHele H = ONKCAHHBIE
YEThIPEXYTOIbHUKHN. B3auMHOE pacnofiokeHue JByX OKpykHocted. Kacanue
OoKpyxkHOCTeH. OO1IHe KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

9 KITIACC

Cunyc, kocuHyc, TaHreic yrimoB or 0 go 180°.  OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. DopMysbl mpuBeEHUS.

Pemiennie TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienre mnpakTUYECKUMX 3aJad C UCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CHHYCOB.

[Ipeo6pazoBanue nmompoous. [lomodrie COOTBETCTBEHHBIX AIIEMEHTOB.

Teopema O TPOU3BEIECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIAECHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTE KaCaTEeIbHOM.

Bektop, mamHa  (MOIyidb) — BEKTOpA,  COHAIPABJICHHBICE  BEKTOPBHI,
IPOTUBOMOJIOKHO  HANpPABIEHHBIE  BEKTOPbI, KOJUJIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMd HaJ BeKTopaMu. Pa3iokeHue BEKTopa IO ABYM
HEKOJUTMHEapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalsipHOE MpPOU3BEIACHUE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHUS JJIMH U YTJIOB.

JlekapToBbl KOOPJAUHATHI HA IUIOCKOCTU. YPABHEHUS MPSIMOM U OKPYKHOCTHU
B KOOpJIMHATAX, MEPECEUCHUE OKPY>KHOCTEH U MPSIMbIX. MeTol KOOpJUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYrOJbHUKH. JlnmHa  OKpyXHOCTH. I'pamycHas w
paauaHHas Mepa yria, BbIYMCIEHUE JJIMH AYr OKpyxHocTed. [lnomane kpyra,
CEKTOpa, CETMEHTA.

JIBMKEHUST TUIOCKOCTH W BHYTPEHHHE CHUMMETpUU (QUryp (dIeMeHTapHbIE
npeactasienus). [lapannensHeiil nepeHoc. [loBopor.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATHI

JIn4uHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«I"eomeTpus» XapaKTEpU3YHOTCS:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECa K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MATHUKOB M POCCHIMCKOM MAaTEMaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HAyKaX U NPUKIAJAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, MpOILEayp rpakJaHCKoro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAaHHEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX IPUHIIUIIOB B IESITEIIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM Ha aKTHBHOE YYacTUE B PpEIIEHUM IMPAKTUYECKUX 3a]a4
MaTEMaTU4YECKOM HAIPaBICHHOCTH, OCO3HAaHUEM Ba)XHOCTH MAaTEMAaTHYECKOIO
o0pa3oBaHMs Ha MNPOTSHKEHUU BCEH JKUM3HM Ul YCIEIIHOW MpodecCHOoHaNbHOM
JESITEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
HOCTPOEHUEM MHIMBUIYaJIbHOM TpaeKTOpuu 00pa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4ETOM JIMUHBIX HHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCyXIEHUM, YMEHHUIO BHUJIETH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMaHHEM MaTeMaTUYeCKON HayKd Kak cQepbl 4YeIoBeuYecKOi
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM IPOCTEHIIMMU HABBIKAMHM HCCIIEN0BATEIbCKOM
NEATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHHEe, (POPMHPOBAHHME KYJILTYPbl 310POBbA U
IMOLMOHATBHOI0 0JIArONOJNyYHs:



TOTOBHOCTBHIO TPUMEHSTh MaTEMaTUYECKHWE 3HAHUS B HWHTEpPEcax CBOETo
30POBBS, BEICHUS  3J0POBOTO  00pa3za  KWM3HU  (370pOBOE  MHTAaHUE,
cOaaHCUPOBAHHBI PEXUM 3aHATAA M OTAbIXa, peryispHas Quznueckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA peQEKCUM, TPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO )K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JacTH COXPAaHHOCTU OKPYXKAIoIIEeH Cpejbl, IUIAHUPOBAHUS TIOCTYNKOB U
OIICHKM HMX BO3MOXHBIX TIOCIEJACTBUM JJISI OKPYXKAIIIEH Cpeabl, OCO3HAHHEM
100aJIBLHOTO XapaKTepa AKOJOTHUECKUX POOJIeM U MyTel UX PeIICHUs;

8) ajanTanmus K M3MEHSIIONIUMCH YCJOBUSIM COIUMAILHON ¥ NMPUPOIHOMI
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSIM B YCJIOBHUSIX HEOIPEIACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JCSATEIbHOCTh, B TOM YHCIIC
YMEHUE YUYUTHCA Yy JPYTUX JIIOAEH, MpUOOpeTaTh B COBMECTHOM JIESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEOOXOAUMOCThIO B  (OPMHUPOBAHUM HOBBIX 3HAHHK, B TOM YHCIIC
dbopMynUpOBaTh UACH, IOHATHS, TUTIOTE3bI 00 00BEKTAX U ABJICHUIX, B TOM YHCIIC
paHee HEW3BECTHBIX, OCO3HABaTh JCPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO0  CHUTYallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAeUCTBHs, (DOpMYyIHUpOBaTh M OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIPEIMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:

e BBISBISITh W XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNW MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTpEeJICICHNs] ~ TIOHSATHH,  YCTaHABIMBATh  CYIIECTBEHHBIA  MPU3HAK
KIaccu(uKaIy, OCHOBaHUS MJisi OOOOIICHHWS W CpPaBHEHHS, KPUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIHpPUHUMATh, (QOopMyTHpOBaTH ©  NPeoOpPa3OBBIBATH  CYXKICHUS:
yTBEPJUTEIbHBIE W OTpPHUIATEIbHBIC, CIMHUYHBIC, YacTHbIE M O0OIIHe,
YCIIOBHEIE;

e BBISBISATH  MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
nmpotuBopeursi B (akTaxX, MAaHHBIX, HAONIOACHUSX U YTBEPKICHUSX,
npeaiaraTh KPUTEPUH TSI BBISIBICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEYHIA;



JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHUH 110 aHAJIOTHH;

pa30upaTh JOKa3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMblE U OT
MPOTUBHOIO), MPOBOJUTH CAMOCTOSTEIBHO HECIOXHbBIE JI0Ka3aTeIbCTBA
MaTEMaTUYEeCKUX (PaKTOB, BBICTPAMBaTh aAPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUAHTOB pElIeHHUs, BbHIOMpaTh HauboJiee NOAXOIAIUMNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCIIOJIB30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUM HHCTPYMEHT MO3HAHMSI,
dbopmMynupoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOPEUHE, MpodIemy,
CaMOCTOSITEJIbHO ~YCTAaHaBJIMBATh KMCKOMOE M JaHHOE, (OPMHPOBATH
TUTIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UINIO0, MHEHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIIOXKHbBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKUE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOATENBHO (POpPMYNIHPOBaTH 000OIIEHNS W BBIBOJBI M0 pe3yjbTaTam
POBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIJBHUIAThH
NPEATNOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBAaTh W HWHTEPIPETUPOBATH
UH(GOPMAIINIO PA3TMYHBIX BUAOB U (POPM MpeICTaBIICHNUS,

BbIOMpaTh (QopMy MpeAcCTaBiIeHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
pemraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaMm#, WHOW Tpadukoil u wux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK 1O KPUTEPHSIM, MPEIT0KEHHBIM
yuuTesIeM Wik chopMyIUPOBAHHBIM CAMOCTOSATEIHHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSIMU
U LIeJIIMHU OOIIEHUSs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NMUCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHHS IO XOAYy PEIICHUS
3a7]a4i, KOMMEHTUPOBATH MOJIYYECHHBIN PE3YJIbTaT;

B XOJIe 00CYXXJIeHHsI 3aJlaBaTh BOMPOCHI M0 CYIIECTBY OOCYXIaeMOIl TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BbICKA3bIBATh WUJIEH, HAIIEJICHHbIE HA MOUCK



pElICHMs, COIMOCTAaBIATh CBOM CYXACHUS C CYXKICHUSIMU JPYruX
YYaCTHUKOB JHAJIOra, OOHApYKMBAaTh PA3IUYME U CXOJCTBO IMO3ULIUN, B
KOppEeKTHOU popme (HopMyaupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

e TMPEACTABIATH  PE3YJIbTATHI pelIeHus 3a/auu, HKCIIEPUMEHTA,
UCCJIeIOBAaHUsA, IPOEKTA, CAMOCTOSATEIBHO BEIOUPATh (pOpMaT BHICTYIUICHUS
¢ Y4€TOM 3ajia4 NMPEe3eHTALUU U OCOOEHHOCTEN ayuTOpHH;

e IIOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAaHAHOW M WHIUBUyaIbHOU
paboTHI MPHU pPEIICHUN YUEOHBIX MATEMATHUYECKUX 3a/1a4;

e TMPUHUMAThH LEIb COBMECTHOM AESITENbHOCTH, MUIAHUPOBATH OPraHU3aIUI0
COBMECTHOW paloThl, pachpeaensiTb BHUAbI paldOT, JAOroBapUBaTHCH,
o0CyXJ1aTh MPOLECC U pe3yabTaT paboThl, 0000IIATh MHEHHS] HECKOIBKUX
JIIOACH;

e yYacTBOBAaTh B TIpPyNmHoBbIX ¢GopMax padboTel (0OCykaeHHUs, OOMEH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHUE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOPJIMHUPOBATh CBOM JEWUCTBUA C JAPYTMMH WIEHAMHU KOMAaHJBbI,
OLICHMBATh KAauyeCTBO CBOEr0 BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aMOICUCTBHS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS
Camoopranusanus:

e CAMOCTOSTENIBHO COCTAaBJATH IUUIAH, AJITOPUTM PEUIEHUs 3a1add (WIH €ero
4acTh), BBIOMPATH CHOCOO pelieHusi ¢ Y4€TOM MMEIOIIMXCA PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, AapryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4éTOM HOBOM MH(POPMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

e BIAJETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3ylibTaTa
pelieHrns MaTeMaTUYeCKOM 3a/1auu;

e TMPEIBUAETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPHU PEIICHUU 33a/1a4H,
BHOCUTh KOPPEKTHUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJCHHBIX OIMUOOK, BRISIBJICHHBIX TPYAHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YJbTAaTa ACATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSAM, OOBSICHATh NMPUYUHBI JOCTIKCHUS WM HEJOCTIKEHUS IIEIH,
HAXOJUTh OIIMNOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATHI

K koniy oOydenus B 7 Kjacce OOydYarOUIUMCS TMOJYYUT CIEAYIOIINE
MpeIMETHBIE PE3YIbTAThI:

Pacno3HaBaTh M3y4deHHBIE TeOMETpUYECKHE (UTYPBI, OMNPENeTiaTh HUX
B3aMMHOE PAacCIOJIOKEHUE, H300pakaTh T'€OMETpUYECKHUE (QUTYpBI, BBIMOJHITH



YepTexKy I10 YCIOBUIO 3anauu. M3MepsaTh JMHENHBIE U YIJIOBBIE BEIUYUHBL.
PemaTe 3a1a4n Ha BBIYMCIIEHUE UIMH OTPE3KOB U BEJIUYUH YIJIOB.

Jlenatb rpyOyro OLIEHKY JMHEWHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B
peanbHON >KM3HHU, pa3MEPOB MNPHUPOAHBIX OOBEKTOB. Pa3nmuuaTh pa3smepbl 3THUX
00BEKTOB MO MOPSAKY BETUUHUHBI.

CtpouTh 4epTEKHU K FTEOMETPUUECKHUM 3a1a4aM.

ITonp30BaTbCs MpHU3HAKAMU PABEHCTBA TPEYIOJIBHUKOB, HCIOJIB30BaTh
MPU3HAKHU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIBHUKOB IIPU PEIICHUH 3a/1a4.

[IpoBOAUTE JIOTHUYECKHUE PACCYKIACHUS C HUCIOJIB30BAHUEM I'€OMETPUUYECKUX
TEOPEM.

Ilonp30BaThCs MpU3HAKAMHM PABEHCTBA MPSMOYTOJBHBIX TPEYrOJbHUKOB,
CBOMCTBOM  MEAMaHbl, MPOBEAEHHOW K THUIOTEHY3€  MPAMOYTOJIbHOIO
TPEYroJIbHUKA, B PELICHUU T'€OMETPUUYECKUX 3a1ay.

Onpenenste NapaieIbHOCTh MPSMBIX C IOMOIIBIO YTIIOB, KOTOpPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh NapajielbHOCTh NPSIMBIX C MOMOILIBK PaBEHCTBA
PacCTOSIHUN OT TOYEK OJHOM IPSAMOMU 10 TOUYEK APYroM MpsMOi.

Pemats 3aaun Ha Ki1eTyaToil Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOJIUTh YHCIOBbIE U OYKBEHHBIE 3HAUCHMHS
YyIJI0B B TIEOMETPUYECKMX 3aJayaX C MCIOJIB30BAHHEM CYMMBI  YIJIOB
TPEYTOJIbHUKOB M MHOIOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpH
[IEPECEYCHUN JBYX IapajuIeNIbHBIX INPSAMBIX CeKylled. Pemare npaktuueckue
3a/1a4M HA HAXO0XICHUE YIJIOB.

Biagerp NOHATHEM TE€OMETPUYECKOTO MeECTa TOYEK. YMETh OIpPEHeisaTh
OMCCEKTPUCY yIila U CEpEIUHHbBIN NEPIEHIUKYIIP K OTPE3KY KaKk T€OMETPUUECKHE
MeCTa TOYEK.

@opMyIuMpOBaTh ONpPENECICHUS OKPYXKHOCTU M Kpyra, XOpAbl U Auamerpa
OKPYKHOCTH, IIOJIb30BATHCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
peleHnuy 3aaa4.

Bragerp MOHATHEM ONMCAHHOW OKOJIO TPEYIOJBbHUKA OKPYXXKHOCTH, YMETH
HaxoauTh €€ wueHTp. [lonb3oBarbest akTaMu O TOM, YTO OHMCCEKTPUCHI YIJIOB
TPEYroJIbHUKA IEPECEKAIOTCA B OJHOM TOYKE, U O TOM, 4YTO CEpPEIUHHBIC
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCSA B OJTHOM TOUYKE.

Bramers noHATHEM KacaTeJbHOW K OKPYXKHOCTH, IOJIB30BaThCA TEOPEMOU O
IIEPIIEHANKYJIAPHOCTH KacaTEIbHOM U paanyca, MPOBEAEHHOTO K TOYKE KaCaHUs.

Ilonp30BaThCA MPOCTEUIIMMHU T€OMETPUYECKUMHU HEPABEHCTBAMHM, ITOHUMATh
UX NPAKTAYECKUN CMBICII.

IIpoBOAUTE OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHUS C ITOMOIIBIO LUPKYJIA U
JIMHEVKH.



K koHmy oOyuenuss B 8 kJjacce o0OydYaromuiics TMOJTYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbl YETBIPEXYTOJIBHUKOB, HUX DJIEMEHTHI,
M0JI30BAThCSl UX CBOWCTBAMM MPHU PEIICHUH F'€OMETPUUECKHX 3a/1ay.

[IpyuMeHsATh CBOICTBA TOYKM MEPECEUEHUs] MEIHUaH TPEyroiabHUKa (ILIeHTpa
Macc) B PEILICHUH 3a/1ay.

BnageTts noHsTHEM CpeqHEN JIMHUU TPEYroJbHUKA M Tpaneluuu, IpPUMEHSTh
UX CBOWCTBA IPHU PELICHUM TeoMeTpuyecKux 3anad. llosb3oBarbcsa Teopemon
dasnieca 1 TEOPEMON O MPOMOPLMOHATBHBIX OTPE3KaAX, MPUMEHSTh UX JJISl PEIICHUS
NPAKTHYECKUX 3a]a4.

[IpuMeHsATh NpU3HAKK OA00US TPEYTOIBHUKOB B PEIIEHUH T€OMETPUYECKUX
3a/1ad.

[lonb3oBaThcst Teopemoi [ludaropa pyg pemieHuss reoOMETPUUYECKUX U
npakTHYeckux 3anad. CTpOUTh MAaTeMaTHYeCKYlH0 MOJENb B MPAKTHUYECKHUX
3a/layax, CaMOCTOSITENIbHO JeJIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIINE JTUHBI.

Bnagets moOHATHSMU CUHYCA, KOCHHYCa M TaHI€HCa OCTpOTo yria
IPSIMOYTOJILHOTO TpeyroyibHUKa. [10b30BaThCsl STUMU MOHSTUSIMU JJISl PEIICHUS
NPAaKTUYECKUX 3a]a4.

Boruucnsars (pa3nuuHbIMU CIOCOOAMH) TUIOLIAAb TPEYTroJIbHUKA U TUIOUIAAH
MHOTOYTOJIbHBIX ~ (puryp  (mOJB3ysiCh, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp NOHATUSMHM BIHMCAHHOTO W LEHTPAJbHOIO YIJIa, HMCIOJIb30BATh
TEOPEMBI O BIMCAHHBIX YIJIaX, YIiIax MEXKAY XOpAaMu (CEKyUIUMHU) U yIJIe MEXKIY
KacaTeJIbHOW M XOPAOM MPU PEIICHUU F'€OMETPUUECKHUX 3a/1a4.

Branerp MOHSATHEM OINKMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATh CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PELICHUH 3a]aY.

[IpuMeHATh NOJNYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJIEJIN JUIS 3a/1a4 peabHON KU3HU U NMPOBOJUTH COOTBETCTBYIOIIUE BHIYHMCICHHUS
C TpPUMEHEHHEM TMOA00US U TPUTOHOMETPUHU (MOIB3YSICh, TAe HEOOXOAUMO,
KaJIbKYJIATOPOM).

K xonmy oOyuenus B 9 kiacce oOydYaromiuiicss MONYYHUT CIIETYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPHUYECKHE (YHKIIMM OCTPBIX VIJIOB, HAXOIUTh C HX
MIOMOIIBIO PA3JINYHBIE 3JEMEHTHI MPSAMOYTOJIBHOIO TPEYTrOJIbHUKA («pEIICHHE
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaIbKYJIATOPA) NJIUHBI
Y yTJIbl 1J11 HETaOJIMYHBIX 3HAYEHUM.

ITonp30BaTeCs (pOpMyJIaMH NMPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM Il HAXOXKJIEHUS COOTHOIIEHHH MEXAYy TPUTOHOMETPHUYECKUMU
BEJIMYMHAMH.



Hcnonw3oBaTh TEOpEeMbl CHHYCOB U KOCUHYCOB JUISl HAXOXACHUS Pa3IUYHbBIX
AJIEMEHTOB TPEYTroJibHUKA («PEIICHUE TPEYTOJIbHUKOBY»), MPUMEHATh HUX TpHU
pElIeHNH TeOMETPUUECKUX 3a/1au.

Brnanerp moHsTHMAMH — TIpeoOpa3oBaHUs  MOAOOMs, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX (puryp. ITosb30BaThCS CBOMCTBAMU MO00MS MPOU3BOJIBHBIX
buryp, ymeTh BBIUMCIATH JJWHBI W HAXOAUTh YIJbI Yy TOAOOHBIX (uryp.
[IpumensTh cBOMCTBA MOMO0OMS B MPaKTHYECKUX 3ajadyax. YMETh MNPUBOAUTH
MpUMEPHI TOTOOHBIX GUTYP B OKPYKAIOIIEM MHPE.

[Tonb30BaThCs TEOpEMaMH O MPOU3BEIACHUU OTPE3KOB XOPJ, O MIPOU3BEACHUHU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpaMU, MOHMUMATh UX TEOMETPUUYECKUN U (PU3HUECKUN
CMBICJI, TPUMEHATh WX B PCEIICHUH TEOMETPUYECKUX U (U3UYECKHX 3ajad.
[TpuMeHsTh CKAJIIPHOE MPOU3BEACHNE BEKTOPOB JIJISI HAXO0XKECHUS IJIMH U YTJIOB.

[Tonp30BaThCs METOJOM KOOpPAMHAT HA IJIOCKOCTH, MPUMEHSTh €ro B
pEIIeHNN TeOMETPUIECKUX U MTPAKTHUYECKUX 3a/1ad.

Brnanerp MoHATHSAMU TPaBUIBHOIO MHOTOYTOJBHUKA, JJIUHBI OKPY>KHOCTH,
JUTMHBI JyTH OKPYKHOCTH W PaJIMAHHOW MEpHI yIJia, YMETh BBIUHUCIATH IUIOMIAIh
Kpyra u ero yactei. [I[puMeHaTs nojlydeHHbIE YMEHUS B MPAKTUYECKUX 3aadax.

Haxomute ocu (WM LEHTPBI) CUMMETpUHM (UTYp, TPUMEHSTh JBHKECHUS
IJIOCKOCTH B MPOCTEHIINX CIIyYasiX.

[IpuMeHATh NONyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTHYECKUE
MOJENH ISl 3a/1a4 PEAJIbHOM KM3HU U MTPOBOJIUTH COOTBETCTBYIOIINE BBIUYMCICHHUS
C TpUMEHEHHEM TNOoI00HS M TPUTOHOMETPUYECKUX (GYHKIUN (TONB3YACh, TIe
HE00X0UMO, KAJIbKYJIITOPOM).



TEMATHUYECKOE IINIAHUPOBAHHUE
7 KIIACC

KoaunyecrBo DJIEeKTPOHHbIE
No /i HaumeHnoBanue pa3iesioB U TeM 4acos (uudpossbie)
) NPOrpaMMmblI o0pa3oBaTe/bHbIE
Bcero
pecypcsl
[Ipocrenmme reomeTpudecKue
1 ¢burypsl 1 ux cpoiicta. Mamepenue 14 bubamorexa [OK
' https://m.edsoo.ru/7f415e2e
TCOMETPHUUCCKUX BCININH
bu6moreka [IOK
2 T 22
PEYrobHI https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIE NPSIMBIE, CyMMa YIJIOB 14 bubnuotexa [JOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyXHOCTb U Kpyr. [ 'eomerpuueckue 14 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6moreka [IOK
5 II 606 i 4
OBTOPCHHE, QDODIICHHIE SHATIH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB 110 68
I[MPOI'PAMME



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

8 KUIIACC

KoaunyecrBo DJIEeKTPOHHbIE
No /i HaumeHoBaHue pa3jiejioB U TeM 4acoB (uudposbie)
) NPOrpaMMblI o0pa3oBaTe/bHbIC
Bcero
pecypcsl
. bubnuotexa [JOK
1 4 12
CTHIPEXYTOILHHIE https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPONOPLIMOHAIBHBIX OTPE3KaxX 15 bubamorexa [OK
’ https://m.edsoo.ru/7f417e18
0JA00OHbBIE TPEYTOJIbHUKH
[Inomane. Haxoxnenne momanei
A Al bu6mmorteka [IOK
3 TPEYroJIbHUKOB U MHOTOYT'OJIbHBIX 14
https://m.edsoo.ru/7f417e18
¢uryp. [nomaau nogo6HbIX GuUryp
4 Teopema IIudaropa n Hauana 10 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincannsie n
5 OIHMCAHHBIE YETHIPEXYTOJIbHUKH. 13 bubnuorexa [JOK
KacarenpHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpPY>KHOCTEH
. bubnuorexa [JOK
6 [ToBTOpEnue, 06061IeHNE 3 4
BTOPEHHE, HCHHE SHATHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

KoaunyecrBo DJIEeKTPOHHbIE
Ne HanMeHoBaHMe pa3je/ioB U TeEM | 4acoB (uudpossbie)
n/n NPorpamMmbl oOpa3oBaTtejibHbIE
Bcero
pecypchl
Tpuronomerpus. Teopemsl
1 KOCHHYCOB U CUHYCOB. Perienue 16 bubmorera [JOK
Y yeos. https://m.edsoo.ru/7f41al2c
TPEYroJIbLHUKOB
[IpeobpazoBanue mo100usl.
peobp A bubmmorexa [{OK
2 MeTtpuryeckue COOTHOLIEHHS B 10
https://m.edsoo.ru/7f41al2c
OKPYXHOCTH
bubmmoreka [{OK
B 12
3 CXTOPE! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAWMHATHI HA 9 bubnuotexa [JOK
TTOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBusIbHBIE MHOTOYTOJTBHUKH.
5 JlnrHa OKPY>KHOCTH U TIJIOTIA]Th 8 bubmorera [JOK
Pyx N https://m.edsoo.ru/7f41al2c
Kpyra. Beruucienue miomaaei
bu6moreka [IOK
6 6
JIBIKEHMIS LIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 0600IIECHNE, 5 bubnuoreka [IOK
cUCTEMAaTU3alys 3HaHUH https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB IT1O 68

I[TPOTPAMME
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