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HOACHUTEJIBHAS 3AIINCKA

I'eomeTpuss Kak OAWMH W3 OCHOBHBIX pPAa3[ejOB IIKOJIBHOM MAaTE€MATHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUNTh U3YUYEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHHH M B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCSd Ha  JIOTHMYECKYIO,
JOKa3aTeNbHYIO JIMHUIO. L[EHHOCTh M3y4eHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JIOKa3aTeNbHbIE PACCYKIAEHUS, CTPOUTH JOTHUECKUE YMO3AKIFOUEHUS, T0Ka3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPHIPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyKIeHusi «OT TPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
(dopMynrpoBaTh 0OpaTHBIE YTBEPKACHUS.

Bropoil uenpt0 u3ydeHUsT TE€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPHU PEIICHUU KaK MAaTeMaTHYECKHX, TaK M MPAKTUYECKUX 3ajad,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOyyalomuiicss OJDKEH Hay4YUThCsS
OTpPEJICIUTh T€OMETPUUYECKYIO0 (DUTYpPY, ONMUCATH CIOBAMH JAHHBIM 4YEPTEX WIH
PUCYHOK, HAITH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCUyUuTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOTO Kabens win TpeOdyeMble pa3Mepbl rapaxka Jjisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIUTENbHASA JIMHUSA B U3yYCHUU T€OMETPHUH.
[Ipu pemieHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYaroNIMiiCs yUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX JKU3HEHHBIX CUTyalluid, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TEOMETPUM C JPYTUMU Y4eOHBIMU
npeIMeTaMHi, MOTUBUPOBATh UCIIOIB30BATh ONMPEEICHUSI TEOMETPUUECKUX PUTYD
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE MOJYyUYEHHBIX YMEHUU B (PU3MKEe H
TEXHUKE. OTH CBS3M Hambojee spKo BUAHBI B TeMax «BekTtopsy,
«TpuroHomerpuueckue COOTHOIIEHUs», «Meron koopauHat»y U «Teopema
[Tudaropar.

VYyeOnpiii kypc «l'eomeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIE Pa3/Ieiibl
conepxkanusi: «['eomerpuyeckue ¢Gurypel M UX CBOMCTBay, «M3mepenwue
FEOMETPUYECKUX  BEIUYUH», «JlekapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTH,
«BexTopsi», «JIBuxkeHus miockoctn», «IIpeodpazoBanus mogo0us».

Ha uzyuenue yueoHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 Kiiacce
— 68 vacoB (2 yaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

HavanpHbie nonsatus reomerpun. Touka, mpsiMasi, OTPE30K, JIyd. YTOJI. Buasl
yrioB. BeprukanbHble U CMEXHbIE yIubl. buccexkrpuca yrma. Jlomanas,
MHOTrOyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOHCTBA OCEBOM CHUMMETpPHH.
IIpuMepbl CUMMETPHH B OKPYIKAIOIIIEM MUPE.

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

PaBHOOeApEeHHBIN W PaBHOCTOPOHHUW  TpeyrojbHuUKH. HepaBeHCTBO
TPEyroJIbHUKA.

CoiicTBa ¥ TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. [lpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa U MPU3HAKK NapaJIeIbHbIX NpsAMbIX. CyMMa yriioB TpeyroJbHHKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyronbHbIA  TpeyroibHUK. (CBONCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEyroJibHUKAa,  INPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOYTrOJIBHBIN TPEeYroJabHUK ¢ yriioM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPAaBEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie ¥ OoJIbLIed CTOPOHE TPEyrojbHHKA.
IlepnieHAUKyJIAp U HAKIOHHAS.

['eomeTpuueckoe wmecto ToudeKk. buccekrtpuca yrima © - CepeIUHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJla U JuUaMmeTp, HuX CBoHcTBa. B3anmHoe
PAcCIIONIOKEHUE OKPYKHOCTH M IpsiMoM. KacarenbHas M cekymias K OKPY>KHOCTH.
OkpyXHOCTb, BIIMCaHHas B YroJ. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYroJbHUKA.

8 KUIACC

UYerpipéxyronpuuku. [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 nuHUM TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHuKa.

[logoOue TpeyronbHUkoB, Koddduuuent nogoodus. I[lpusznaku nomodus
TPEyroiabHUKOB. [[puMeHenne nogo0us npu peleHny NPakTUYECKUX 3a1ad.



CaoiicTBa miomanet reomerpuyeckux ¢uryp. dopmynsl s 1UIomAIA
TpEyrojbHUKA, Mapajuiesorpamma, pomOa u Tpanenuu. OTHOUIEHUE IUIOMaaeh
MoJ00HBIX GUryp.

Breruuciienue miomianend TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu permeHun
MPAKTUYECKUX 3a]1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOTO yIJia MPSIMOYTrOJIbHOTO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIAECTBO. TpuUroHOMETpUYecKre (QYyHKIUU
yraoB B 30, 45 u 60°.

BrincanHele ¥ LEHTpPaJIBHBIE YIUIBI, YIOJ MEXKAY KAacaTeIbHOW W XOPHOM.
Yrael  Mexay — XopJamMh M CeKyIIMMHM. BriMcaHHele W ONKCAHHBIE
YEThIPEXYTOJIbHUKH. B3auMHOE pacnofiokeHue JByX OKpykHocted. Kacanue
oKpyxkHOCcTel. OOIIMe KacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreic yrimoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbI IPUBEICHHUS.

Pemiennie TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienrie mnpakTUYECKUMX 3alad C UCIOJB30BAHHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CHHYCOB.

[Ipeo6pazoBanue nmompodus. [lomodre cOOTBETCTBEHHBIX IIEMEHTOB.

Teopema O TPOU3BEIECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIECHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTe KacaTeIbHOM.

Bektop, mamHa  (MOIyidb) — BEKTOpA,  COHAINPABJICHHBICE  BEKTOPBHI,
OPOTUBOMOJIOKHO  HAMNPABJIEHHBIE  BEKTOPbI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalyy HaJ BeKTopaMu. PaziokeHue BeKTopa MO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopanHatel Bektopa. CKalIsIpHOE IPOU3BEICHHE
BEKTOPOB, PUMEHEHUE ISl HAXOKICHHS JJIMH U YTJIOB.

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

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

JIBMKEHUST TIOCKOCTH W BHYTPEHHHE CHUMMETpUU (QUryp (dJI€eMEeHTapHbBIE
npeactasnenus). [lapannensHeiil nepeHoc. [loBopor.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTrO Kypca
«I"eomeTpus» XapaKTepU3yrOTCA:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K HCIIOJb30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKaX U NPUKIAJAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH IpakJlaHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOILEAyp IPpa’kJIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacCTHE B PEIICHUU NPAKTUYECKUX 3adad
MaTE€MAaTHYECKON HAIPaBIECHHOCTH, OCO3HAHMEM BaXXHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHIKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCcCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM UHANBUIYATLHON TPACKTOPUU 00Pa30BaHUS M KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY BOCHPHSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCyXIeHUH, YMEHHUIO BHUJIETH
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTeMaTUYeCKON HayKd Kak c@epbl 4YeIoBeuecKOn
NEATEeNIbHOCTH, ATANOB €€ pa3BUTUS M 3HAUYUMOCTU JJISl Pa3BUTHUS LIMBUIM3AIUY,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYypOil KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEIOBATEIbCKOM
NEATEIbHOCTH;

6) ¢usuyeckoe BocnUTaHHE, (POPMHPOBAHHME KYJIBTYPbl 310POBbS U
IMOLMOHAIBHOIO 0JIArONONyYHs:



TOTOBHOCTBHIO MPUMEHSTh MaTEMaTUUYECKHWE 3HAHUSI B HUHTEpPEcax CBOETO
3M0POBBSI, BEICHUS  3J0POBOTO  00pa3za  KW3HU  (30pOBOE  TMHTAaHUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATHA M OTAbIXa, peryispHas ¢usndeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA peQIEKCUM, MTPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY U TAKOTO )K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUU ISl PEIICHUS 3a/1ad
B 00JacTH COXPAHHOCTU OKPYXAIOIIEH CpeJbl, MIAHUPOBAHUS TOCTYNKOB H
OIICHKM HMX BO3MOXHBIX TIOCIEJACTBUM JJISI OKPYXKAIIIEH Cpeabl, OCO3HAHHEM
100aJIBbHOTO XapaKTepa AKOJOTHUECKUX TPoOJIeM U MyTel UX PEeIICHUs;

8) ajanTanmus K M3MEHSIIONIUMCH YCJOBUSIM COINMAILHON ¥ NMPUPOIHOMI
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBUSIX HEOIPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JCATEIbHOCTh, B TOM YHCIIC
YMEHUE YUYUTHCA Yy JPYTUX JIIOAEH, MpUOOpeTaTh B COBMECTHOM JIESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIbITA JPYTHUX;

HEOOXOAUMOCThIO B  (OPMHUPOBAHWM HOBBIX 3HAHHK, B TOM YHCIIC
dbopMynUpOBaTh UACH, IOHATHS, TUIIOTE3bI 00 00BEKTAX U SABJICHUIX, B TOM YHCIIC
paHee HEW3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIOD  CHUTYallMI0, BOCIPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBbI30B, TPEOYIOIIUN KOHTPMEp, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAeUCTBUs, (DOpMYyIHUpOBaTh M OIEHUBATH PUCKH H
NOCNEICTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Jornueckue 1ecTBUs:

e BBISBISITh W XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNW MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTpEJICICHNs] ~ TIOHSTHH,  YCTaHABIMBATh  CYIIECTBEHHBIH  MPU3HAK
KIaccu(uKaIy, OCHOBaHUS MJisi OOOOIICHHWS W CpPaBHEHHS, KPUTCPUU
IPOBOAMMOTO aHAIIN3A;

e BOCIpPUHUMATh, (QOpMyTHpOBaTH ©  NPeoOpPa3OBBIBATH  CYXKICHUS:
yTBEPJUTEIbHbIE W OTpPHUIATEIbHBIC, CIMHUYHBIC, YacTHbIE M 0OIIHe,
YCIIOBHEIE;

e BBISBIATH  MATEeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeursi B (akTaxX, MAaHHBIX, HAONIOACHUSX U YTBEPKICHUSX,
npeaiaraTh KPUTEPUH TSI BBISIBICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEYHIA,



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

pa30bupaTh JOKa3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUH (IpsIMble U OT
MPOTUBHOIO), MPOBOJUTH CAMOCTOSTEIBHO HECIOXHbBIE J0Ka3aTeIbCTBA
MaTEeMaTUYEeCKUX (PaKTOB, BBICTPAMBaTh aAPryMEHTALMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUaHTOB pElIeHUs, BbHIOMpaTh Haubosiee NOAXOIAAIUNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCIIOJIB30BaTh BOMPOCHI KaK HCCIEIOBATECIbCKUM HHCTPYMEHT MO3HAHMSI,
dbopmMynupoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTHUBOPEUHE, MpodIemy,
CaMOCTOSITEJIbHO ~YCTAaHaBIMBAThL KMCKOMOE M JaHHOe, (OPMHPOBATH
TUTIOTE3Y, apTYMEHTHPOBAThH CBOIO MMO3UIUIO0, MHEHUE;

IPOBOAUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUIAaHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOATENBHO (POpPMYNIUPOBaTH 000OIIEHNS W BBIBOJBI M0 pe3yjbTaTam
POBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXKHOE PpAa3BUTHE MPOLECCA, a TaKKE BBIJBHUIAThH
NPEATNIONIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

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

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
UH(GOPMAIINIO PA3TMYHBIX BUAOB U (POPM IMIpeICTaBIICHNUS,

BbIOMpaTh (QopMy MpeAcCTaBiIeHHs HWHOOpPMAIMM H WUIIOCTPUPOBATH
pemraemMbie 3aJaddl  CXeMaMu, JIuarpaMMaMm#, WHOW Tpadukoil u wux
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITI0KEHHBIM
yauTesIeM Wi cPOopMyIUPOBAHHBIM CAMOCTOSATEIHHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIe 1eCTBHUA:

BOCIIPUHUMATH U (DOPMYIUPOBAThH CYKJICHHS B COOTBETCTBUU C YCIOBUSIMHU
U LIeJIAMU OOIIEHUSs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NMUCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHHS IO XOAYy PELICHUS
3a7]a4i, KOMMEHTUPOBAThH MOJIYUYECHHBIN PE3YJIbTaT;

B XOJIe 00CYXKJIeHHsI 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYXIaeMOIl TEMBI,
poOJieMbl, periaeMoi 3ajauu, BHICKA3bIBATh UJIEH, HAIIEJICHHbIE HA MOUCK
pELICHUs], COMOCTABIATbH CBOM CYXICHUS C CYXICHUSIMU JPYrUX



YYaCTHUKOB JHajiora, OOHAPYKMUBAaTh PA3MYME U CXOJICTBO MO3ULUHU, B
KOPpPEKTHOU popme (HopMyaupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

e TMPEACTABIATH  PE3YJIbTATHI pelIeHus 3a/auu, HKCIIEPUMEHTA,
UCCJIEeI0BAHUS, TPOEKTA, CAMOCTOSATEIBHO BEIOMPATh (pOpMAT BHICTYILUICHUS
¢ Y4€TOM 3ajiau NMPE3eHTALUU U OCOOEHHOCTEH ayJuTOpUN;

e IIOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW Y WHIUBUyaIbHOU
paboOTHI NP PEIICHUU YUEOHBIX MATEMATHYECKUX 3a/1a4;

e TMPUHUMATh LEIb COBMECTHOM AEITENbHOCTH, IJIAHUPOBATH OPraHU3aIUI0
COBMECTHOW paloThl, pachpeaensiTb BHUAbI paldOT, JAOroBapHUBaTHCH,
o0CyXJ1aTh MPOILECC U pe3yabTaT paboThl, 00001aTh MHEHHSI HECKOJIbKHUX
JIIOACH;

e yYacTBOBAaTh B TIpPymNmHoBbIX ¢opMax paboTel (0OCyXkaeHHUs, OOMEH
MHEHHUSIMH, MO3TOBbI€ IITYPMbI U APYTUE), BHIMOIHATH CBOIO YaCTh pabOThI
U KOOPJIMHUPOBATh CBOM JEWUCTBUA C JAPYTMMH WIEHAMHU KOMAaHJBbI,
OLICHMBATh KAauyeCTBO CBOEro BKJaJa B OOIIMA MPOAYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHS.

PeryasiTuBHbIC YHHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

e CAMOCTOSTENIBHO COCTAaBJATH IUUIAH, AJITOPUTM PEUIEHUs 3aJadd (WIH €ro
4acTh), BBIOMPATH CHOCOO pelieHusi ¢ Y4ETOM HMEIOIINXCA PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOM HH(POPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BIAJETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3ylibTaTa
peleHns MaTeMaTUYeCKOM 3a1a4u;

e TMPEIBUAETH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJCHHBIX OIMNOOK, BRISIBJICHHBIX TPYAHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YJbTAaTa ACATEIBHOCTH IOCTABICHHON LEIU U
YCIOBUSAM, OOBSICHATH NMPUYMHBI JOCTIKCHUS WIW HEJOCTIKECHUS IIEIH,
HAXOJUTh OITMNOKY, T1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

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

Pacno3HaBath M3y4deHHBIE TeOMETpUYECKHE (UTYPBI, OMNPENeTiaTh HX
B3aMMHOE PAacCIOJOKEHUE, H300pa)kaTh T'€OMETpUUYECKHE (QUTYpBI, BBIMOJHSITH



YEPTEKU M0 YCIOBHUIO 3anadd. 3MepsTh JIMHEHHBIE W YIJIOBBIC BEJIWYWHBI.
Pemrats 3a1aun Ha BEIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

Jlenatb rpyOyro OLIEHKY JMHEWHBIX M YIJIOBBIX BEJIWYMH MPEIMETOB B
peanbHON >KM3HHU, pa3MEPOB NPHUPOAHBIX OO0BEKTOB. Pa3nmuuaTe pa3smepbl 3THUX
00BEKTOB MO MOPSAKY BETUUHUHBI.

CTpouTh 4ePTEKHU K FTEOMETPUUECKHUM 3aJa4aM.

[lonp30BaTbCs NPU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BAThH
MPU3HAKHU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIBHUKOB IIPU PEIICHUH 3a/1a4.

[IpoBOAUTE JTOTUYECKUE PACCYKIECHHS C HCIOIb30BAHUEM IE€OMETPUUYECKHUX
TEOPEM.

[lonp30BaThCs MpU3HAKAMHM PABEHCTBA MPSMOYTOJBHBIX TPEYrOJbHUKOB,
CBOMCTBOM  MEIMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  NIPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a]1a4.

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

PemaTs 3agaun Ha KieTyaToit Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOJIUTh YHCIOBbIE U OYKBEHHBIE 3HAUCHMHS
JIJIOB B TEOMETPUYECKUX 3aJadyaX C HCHOJIb30BAHMEM CYMMBI  YIJIOB
TPEYrOJbHUKOB ¥ MHOTOYTOJIBHHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMpH
[IEPECEUCHUN JBYX NapajuIeIbHBIX NPSAMBIX CeKyllerd. Pemare mnpakTuyeckue
3a71a4M Ha HAXOXKJCHUE YTJIOB.

Bianerp mNOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEeneIsITh
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEePIICHIUKYISP K OTPE3KY KaK reOMETPUUYECKUE
MecTa TOYEK.

DopMynUpPOBaTh ONPEACIECHUSI OKPYKHOCTH W Kpyra, XOpAbl M JAUaMETpa
OKPYKHOCTH, IIOJIb30BATHCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
peleHnu 3aaa4.

Biagerp MOHATHEM ONMCAHHOW OKOJIO TPEYIOJBbHMKA OKPYXXKHOCTH, YMETH
HaxoauTh €€ wueHTp. [lonb3oBarbest akTaMu O TOM, YTO OHMCCEKTPUCHI YIJIOB
TPEYrOJIbHUKA IEPECEKAIOTC B OJHOM TOYKE, U O TOM, YTO CEpPEIMHHBIC
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCSA B OJTHOM TOUYKE.

Bramers noHATHEM KacaTeJbHOW K OKPYXKHOCTH, IOJIB30BaThCA TEOPEMOU O
MIEPIIEHANKYJIAPHOCTH KacaTeIbHOM U paanyca, MPOBEIEHHOTO K TOYKE KaCaHUs.

Ilonbp30BaThCsA MPOCTEUIIMMHU T'€OMETPUYECKUMHM HEPABEHCTBAMH, IIOHUMATh
UX MPAKTUYECKUN CMBICI.

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

K koniy oOydenus B 8 Kkiacce 0OydJarOUIUMCS TMOJYYUT CICAYIOIINE
IIPEAMETHBIE PE3YJIBTATHI:



Pacno3HaBaTh OCHOBHBIE BHUIBl YETHIPEXYTOJBHUKOB, WX DIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMHU MPH PEIICHUH TEOMETPHUECKUX 3a/1a4.

[IpuMeHATH CBOWMCTBA TOUYKM TNEpEeCEYCHHs] MEIUaH TPEyroibHHKa (IEHTpa
Macc) B PEILICHUH 3a/1ay.

Bnaners moHsTHEM CpelnHEH TUHHUH TPEyrojJbHUKA M Tpamneluy, IPUMEHSTh
UX CBOWCTBA NpPU PELICHUHM TeoMeTpudyecKux 3anad. l[losb3oBarecsa Teopemon
daneca ¥ TEOPEMOil O MPOMIOPLUUOHATBFHBIX OTPE3KaX, MPUMEHSATh UX IS PEIICHHUS
MPaKTHYECKUX 3a/1a4.

[TpuMeHATh PU3HAKH OO0 TPEYTOIBHUKOB B PEIICHUH T€OMETPHUECKUAX
3a/iay.

[Tone3oBatbesi Teopemoii [ludaropa s pemieHuss TEOMETPUUYECKUX U
npakThuyeckux 3agad. CTpOUTh MaTeMAaTUYECKyI0 MOJETh B TMPAKTUYECKUX
3aJ1a4ax, CAaMOCTOSTEIBHO JeNIaTh YUePTEK U HAXOTUTh COOTBETCTBYIOIIUE ITTUHBI.

Bnagerp mOHATHSAMH CHHYcCa, KOCHMHYCa U TaHIEHCa OCTPOTO Yyria
NPSIMOYTOJILHOTO TpeyTobHHKA. [101b30BaThCsl 3TUMU MOHATHAMH IS PELICHHUS
NPaKTUYECKUX 3a/1a4.

BbraucnsaTs (pa3nuyHbIMU CIIOCOOAMU) TUIOMIAIh TPEYTOJbHUKA M TUIOIIA TN
MHOTOYTOJNBHBIX ~ GuUryp (TOJB3YSCh, T/€ HEOOXOAMMO, KaIbKYJISITOPOM).
[IpuMeHATh MOy4YeHHbIE YMEHUSI B IPAKTUYECKUX 3a/1ayax.

Bnanerp NOHATHAMM BIHMCAaHHOTO M LEHTPAJbHOIO yIrja, MHCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIaX, yriaxX MEXIy XOpJAaMu (CEKYyIIMMH) U YIJIe MEXITY
KacaTeJIbHOM M XOpAOH IpU PEelIEeHUH FeOMETPUIECKHX 3a/1au.

Bnaners moHsATHEM ONMCAHHOTO YETBHIPEXYTOJIbHHMKA, IMPUMEHSATh CBOMCTBA
OINKMCAHHOTO YETHIPEXYTOJIBHUKA MIPHU PEIICHUU 3a]1a4.

[IpuMeHATh MOJyYeHHBbIE 3HAHUSA HA MPAKTUKE — CTPOUTH MaTeMaTHYeCKUe
MOJIEJH JJIs 33]1a4 peajbHON KU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BBIUNCICHUS
C TpPUMEHEHHEM MOA00US U TPUTOHOMETPUHU (MONB3YSICh, A€ HEOOXOAUMO,
KaJIbKYJIATOPOM).

K xonmy oOyuenus B 9 kiacce oOydJaromiuiicss MONYYHUT CIIETYIOIIHE
IpeIMEeTHbIE PE3YyIbTaThI:

3HaTh TPUTOHOMETpHUYECKHE (YHKIIMM OCTPBIX YIJOB, HAXOIUTh C HX
MOMOIIbIO PA3IUYHbIC 3JEMEHTHl NPSMOYIOJIBHOTO TPEYroJbHUKA («pelIeHue
NPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KaTbKYJIATOPA) ATUHBI
Y YTJIBI 17151 HETaOIMYHBIX 3HAUCHUH.

[Tonp3oBaTbest hopMynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXAECTBOM [UIsl HAXOXKJCHHUSI COOTHOLIECHUH MEXJIy TPUTOHOMETPUUYECKHUMHU
BEJIMYMHAMU.

Hcnonp30BaTh TEOPEMbI CHHYCOB M KOCHHYCOB JJISl HAXOXKICHHSI Pa3IMYHBIX
AIIEMEHTOB TPEYroJbHUKA («PEIICHWE TPEYTOJbHUKOBY), MPUMEHSATh HUX MpPH
pEIIeHNU TeOMETPUIECKHX 3a/ad.



Bnagets noHsTHsIMEM  mpeoOpa3oBaHUA  TOJ00MS, COOTBETCTBEHHBIX
AJ€MEHTOB Mo00HBIX (puryp. [losb30BaThCsl CBOMCTBAMU MO00MS MPOU3BOJIBHBIX
Guryp, ymeTb BBIYUCIATH JUIMHBL M HAXOAWUTh YIJbl y NOAOOHBIX QUryp.
[IpumensTh cBoMcTBa MOAOOMST B MPAaKTHYECKUX 3ajadyax. YMETh MNPUBOAUTH
MpUMEPHI TOJTOOHBIX GUTYP B OKPYKAIOIIEM MUPE.

ITonp30BaTbCs TEOpEMAaMU O MPOU3BEACHUU OTPE3KOB XOPJI, O IIPOU3BEICHUN
OTPE3KOB CEKYLIMX, O KBaJpaTe KacaTeJIbHOM.

[lonb30BaThCs BEKTOPAMHU, MOHUMATh MX TEOMETPUYECKUA M (U3HUECKUI
CMBICII, MPUMEHATh KX B PEUICHUU TEOMETPUUYECKUX U (PU3MYECKUX 3ajad.
IIprMeHATH CKaISIPHOE MTPOU3BEICHUE BEKTOPOB [l HAXOKIEHUS JUIMH U YTJIOB.

[Tonp30BaTbCs METOAOM KOOpPAMHAT HA IUIOCKOCTH, IPUMEHSAThH €0 B
pELIEHUN T€OMETPUUECKUX U NMPAKTUYECKUX 3a1a4.

Brnanerp MoHATHSAMH NPaBUIBHOIO MHOTOYTOJBHUKA, JUIMHBI OKPYKHOCTH,
JUIMHBI JyTW OKPYKHOCTH M PaJMAHHOW MEphI yIJjla, YMETh BBIUHUCIATH ILIOMIAAb
Kpyra u ero yacreu. [I[puMeHsTh 1oay4eHHble YMEHUS B IPAKTUYECKUX 3a7a4ax.

Haxomuth ocu (MU IEHTPBI) CUMMETPUH (PUTYP, MPUMEHSTH JBHXKCHUS
IJIOCKOCTH B IPOCTEUIIUX CIIydasiX.

[IpuMeHATh NOJNYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKUE
MOJENH IS 3a7a4 PEabHOU KU3HU U ITPOBOAUTH COOTBETCTBYIOIIME BBIYUCIICHUS
C TpUMEHEHHEM TOI00HMs M TPUTOHOMETPUYECKUX (GYHKIUN (TONB3YACh, TIe
HEO0OXO0JIMMO, KaJbKYJISTOPOM).
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