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INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIUNA CBOEH
LEJIbI0  00ECIeUYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, UX OTHOLICHMH M B3aUMHOE
pacroOKEeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTCNIbHYH JUHUI0. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUs 3aKIOYAETCsl B TOM, YTO 00Yy4arOLIHiics
YUUTCS TNPOBOJUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTHHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOJHTH
paccyXIeHUs «OT IMPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, ()OPMYJIMPOBATh OOpaTHbIE
YTBEPKACHHUS.

BTopoil nenbro n3yd4eHuss reOMETpPUH SBISETCS UCIIONIb30BaHUE €€ KaK MHCTPYMEHTA IIpU
pELIECHNN KaK MaTEMaTUYECKUX, TaK U IPAKTUYECKUX 3a/a4, BCTPEYAIOIIHUXCS B PEAJIbHOM JKU3HU.
OOyuarouuiics JOKEH HAYYHUThCS OINPENENUTh E€OMETPUUYECKYI0 (Urypy, ONHUCaTh CIOBAMU
JAHHBINA YepTEX UM PUCYHOK, HAWTH TUIOIIAAb 3€MEIbHOIO YYacTKa, paCCUYUTaTh HEOOXOAUMYIO
JUIMHY OTITOBOJIOKOHHOTO KaOensi WM TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOHIS. DTOMY
COOTBETCTBYET BTOpasi, BBIUUCIMTEIbHAS JUHUSA B U3ydyeHUU reomerpuu. llpu pemenun 3agau
IPAaKTUYECKOI0 XapakTepa o0y4yarolUics YUUTCS CTPOUTh MaTeMaTUYeCKHe MOJIENIN PeaIbHbIX
JKU3HEHHBIX CUTYyallud, NPOBOJWUTH BBIYMCIEHUS U OLIEHHWBATH aJI€KBATHOCTb IOJIYYEHHOI'O
pe3yibTara.

KpaiiHe BakHO NOJUEPKUBATH CBS3M T€OMETPUU C JAPYIMMU Y4E€OHBIMH NpEeAMETaMH,
MOTUBUPOBaTh  MCIIOJIb30BaTh  ONPEACNCHHS  TIeOMETPUYECKUX  (GUIryp UM MOHSATHI,
JEMOHCTPUPOBATh IPUMEHEHUE TOJYyYEHHBIX YMEHUH B (U3HKE U TEXHHUKE. DTH CBSI3U Hauboiee
ApKO BUIHBI B TeMaX «Bektopbl», « Tpuronomerpuyeckue cOoTHOIEHU», «MeTo KoopauHaT»
u «Teopema IIudaropar.

VYuebHblit Kypc «l'eomeTpus» BKIIOYAET CJEIyIOIMe OCHOBHBIE pPa3esibl COAEPIKaHUS:
«l'eomerpuueckue ¢GuUrypsl M UX CBoOicTBay, «l3MepeHHe Te€OMETPUUECKUX BEIUYHHY,
«JlexapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbl», «/IBMKEHHS  MIOCKOCTHY,
«[IpeobpazoBanus mo00us».

Ha uzydenue yuebHoro kypca «I'eomerpusi» otBoautcs 204 yaca: B 7 kitacce — 68 yacos (2
yaca B HeJeN0), B 8 kiacce — 68 yacoB (2 vaca B Henento), B 9 kitacce — 68 gyacoB (2 yaca B
HEJIEIIO).

[Iporpamma coctaBieHa ¢ ydeToM padoueid mporpaMMbl BOCTTUTAHUSI.



COJAEP)KAHUE OBYYEHUA
7 KJIACC

HauanbHuble moHsTHUs TeoMmeTpuu. Touka, mpsiMas, OTPE30K, Jyd. Yroj. Buabel yrios.
BeprukansHple UM CMexXHBIE yrubl.  buccektpuca yria. JlomaHas, MHOIOYTOJIbHUK.
[TapamienbHOCTh U NEPIIEHIUKYISIPHOCTD IPSIMbIX.

Cummetpuunble purypbl. OCHOBHBIC CBOMCTBA OCEBOM cuMMETpHH. [IpuMepbl cuMMeTpuun
B OKPY’KaIOIIEM MUDE.

OcHOBHBIE ITIOCTPOEHMSI C TIOMOLLBIO LIMPKYJIA U IMHENKHU. TpeyronpHuk. Beicota, Meauana,
OuccekTpuca, uX CBOMCTBa.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHU TpeyrolbHUKU. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa W TMpuU3HAKH paBHOOEAPEHHOTO TpeyrojibHuKa. llpu3Hakum paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IpHU3HAKU MapajuieNbHbIX MpsMbIX. CymMMa yIjioB TpeyrojbHUKA. BHeriHue
YTJIbl TPEYTOJIbHUKA.

[IpssMmoyronbHbId TpeyrodbHUK. CBOMCTBO MeOUaHbl MPSIMOYTOJIBHOIO TPEYrOJbHHUKA,
npoBeAEHHOW K runoreHy3e. lIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX —TPEYrOJbHUKOB.
[TpstMoyronbHbBIN TPEYroJibHUK ¢ yrioM B 30°.

HepaBeHcTBa B reoMeTpUM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOM,
TeopeMa 0 OOJIbIIeM yriie U OOJbIIeH cTOpoHe TpeyrojabHuKa. [leprneHauKynsap u HakJIOHHas.

I'eomeTpuyeckoe MeCTO TO4YEK. buccexkrpuca yria W CEpeAUHHBIM NEPHEHIUKYISP K
OTpe3Ky KaK FreOMETPUUECKHE MeCTa TOUEK.

OkpyXHOCTb M KpyI, XOopJa M JAMAaMETp, HMX CBOICTBa. B3anMHoOe pacrosiokeHue
OKpYXHOCTH U Ipsimoi. KacarenpHast ¥ cexyias K OKpyHOCTH. OKpy>KHOCTb, BIUCaHHAsI B yTOJL.
Bnucannas u onucaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYerslpéxyronpauku. [lapamnenorpamm, e€ro npu3HAaKd W CBOMCTBA. YacTHbIE cCilydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpHU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKasi Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpaMoyronbHas Tpanenus.

Merton yaBoeHus menuansbl. LleHTpanbHasg cummerpus. Teopema Paneca U Teopema o
MPOMOPLUOHAIBHBIX OTPE3KaXx.

CpenHue TMHUU TPEYTOJbHUKA U Tpamnenuu. LleHTp Macc TpeyroibHuKa.

[Tonobue TpeyronbHUKOB, KO3 uimeHT mogodus. [Ipu3Haku momodus TPeyroJbHUKOB.
[TpumeHeHne NoA00Ms IPU PELICHUN MPAKTUYECKUX 3a]1a4.

CaoiicTBa miomaaei reomerpudeckux uryp. @opmyinsl A MJIOLMAAW TPEYroJbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUTOMAAeH Mo100HBIX GUTYp.

Brruucnenue nionmiaeil TpeyroJibHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaToi Oymare.

Teopema [Tudaropa. Ilpumenenune Teopems! [udaropa npu penieHnn NpakKTUYECKUX 3a1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yIJla MPsSMOYTOJBHOTO TpeyrojbHHKA. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. TpuronoMmerpuieckue GpyHkuu yrios B 30, 45 u 60°.

BrnucanHble ¥ LEHTpaJIbHBIEC YIUIBI, YIOJI MEXKIY KAacaTeIbHOM M XOPIOH. YTIBI MEXIY
XOpAaMH U CeKyIMMHU. BricanHble 1 onucaHHble YETBIPEXYTOJIBHUKY. B3anMHOE pacnoioskenne
IBYX oKpykHOcTel. Kacanue okpyxuocteit. O01ne kacateqbHbIe K IBYM OKPY>KHOCTSIM.



9 KVIACC

Cunyc, kocunyc, Tauresc yriaos ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO.
@DopMyIibl TPUBEICHMUSL.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M Teopema CUHYcOB. PerieHnue
IPAKTUYECKUX 3aJa4 C UCIIO0Ib30BAaHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI CUHYCOB.

[TpeoOpazoBanue nonobus. [1oo01ne COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IpoM3BEAEHUU OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEIEHUH OTPE3KOB CEKYIIHX,
TEOopeMa O KBaJpare KacaTelbHOM.

BekTtop, nnumHa (MOAYNb) BEKTOpa, COHANPABIEHHBIE BEKTOPBI, IPOTHUBOINOJIOKHO
HaIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpallMM HaJ
BeKTOpamH. Pa3noxeHue BeKTopa 1o JByM HEKOJUIMHEApHbIM BekTopaM. KoopanHaTsl BEKTOpA.
CkanspHoe pou3BeIeHUEe BEKTOPOB, IPUMEHEHUE JUIsl HAXO0XKJIEHHS JUIMH U YTJIOB.

JlexapToBbl KOOpAMHATBI HA INIOCKOCTH. YPAaBHEHUS IIPAMOM M OKPYKHOCTH B
KOOpJMHATAaX, [IEpECeUeHUe OKPYKHOCTEH U NpsIMbIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHE.

[TpaBuibHBIE MHOTOYrOIbHUKH. [linHA OKpyKHOCTH. I'pajtycHas u pajuaHHas Mepa yria,
BBIUHMCIICHHUE JUIMH 1yT OKpykHOcTel. Ilnomanp kpyra, cekropa, cerMeHTa.

JIBIOKEHUS TIIOCKOCTH U BHYTPEHHUE CUMMETPHH (pUryp (371IeMeHTapHbIE MPEICTaBICHIS).
[TapannensHbId iepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yJabTATBl OCBOCHHS MpOrpaMMbl y4deOHOTO Kypca «[ eomerpusi»
XapaKTEepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLLIOMY W HACTOSAIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHHSIM POCCUMCKMX MATEMaTUKOB H POCCUUCKOMN
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUM B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peaM3allid €ro Ipas.,
MPEACTABICHHEM O MAaTEMaTHUYECKHMX OCHOBaX (PYHKIIMOHUPOBAHHUS PA3IUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPaKIaHCKOTO oOIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM HPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUAIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMHM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOTO 00pa30BaHUs Ha MPOTSIKEHUU BCel
JKU3HM JIJIS1 YCTIETHOM Mpo(deCcCHOHATBHON IEATeTFHOCTH U Pa3BUTHEM HEOOXOJAMMBIX YMEHHUMH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHJUBHUAYATHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUTAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K SMOIIMOHAIBHOMY M JCTETHYECKOMY BOCIHPHUSITHIO MaTEMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIIMEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPECTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTUS YEJIOBEKa, NPHUPOJLI W O0OIIeCTBa, MOHUMAaHUEM
MaTeMaTHYeCKON HayKu Kak c(epbl UYeIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTHU JJIs1 Pa3BUTHUS LIUBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHHWS MHUpPA, OBJAJACHUEM IMPOCTEUININMH HaBBIKAMU
HCCIIeIOBATEIIBCKOM MeITeIIbHOCTH;

6) pusuveckoe BocnuTaHue, GOPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHAJIBHOTO
Os1aromostyqusi:

TOTOBHOCTBHIO MPUMEHSTh MAaTEMAaTHUECKHUE 3HAHUS B HHTEPECAX CBOETO 3/I0POBBS, BEACHUS
310poBOro o0pa3a >KM3HU (3I0POBOE MHUTAHKE, COATAHCHPOBAHHBIN PEKUM 3aHATHA M OTHbIXA,
perynspHas (u3ndeckass akTUBHOCTb), C()OPMUPOBAHHOCTHIO HaBhIKa pedIeKCUU, TPU3HAHUEM
CBOETO IMpaBa Ha OIMHMOKY U TAKOTO e TMpaBa JPYroro 4eI0BeKa;

7) 3KoJI0rnYecKoe BOCIIUTAHUE:

OpHUEHTAIMEH HAa MPUMEHEHHWE MaTEMaTUUYECKHX 3HAHWH IS pelieHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOIIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB W OLIEHKM HMX BO3MOXHBIX
MOCTIEACTBHIA ISl OKPYXKAIOMIEH Cpebl, OCO3HAHUEM TJI00AIILHOTO XapaKTepa dKOJIOTHUYECKUX
npo0JIeM U yTeH UX PEIICHHUS;



8) apanTanus K U3MEHSIOIMMCS YCJIOBUSAM COIUAJIbHON U IPUPOAHOI Cpeabl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHPCI[CJIéHHOCTI/I, IOBBINICHUIO YPOBHSA cBOci
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTrUX
JH0Jiel, mpuoOpeTaTh B COBMECTHON JESATEILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJECH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCHIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAaEMble DPELICHUS W JEHCTBHS,
(GbopMyIUpPOBATh U OLICHUBATH PUCKU H MOCIEICTBUS, JOPMUPOBATH OTIBIT.

METAINPEAMETHBIE PE3YJIbTATBI
ITo3naBaTe/bHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

® BBUIBIISATh M XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKU MaTEMaTHYECKHX OOBEKTOB,
HNOHATUH, OTHOLICHUH MEXAY MOHATHIMHU, (OPMYJIHUPOBATH OMNPEAEICHUS IOHATHH,
YCTaHABJIMBATh CYILECTBEHHBIN MPU3HAK Kilaccu(pUKaAIMU, OCHOBaHMS 111 0000LIECHUS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

e BOCIpPHHHMMATbH, (HOPMYIHPOBATh U IMPEOOPA30BBIBATH CYXKIACHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

® BBIBIATH MAaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTUBOPEUHS B (aKTax,
JAHHBIX, HAONIONEHUSX W YTBEPXKACHUSX, MNpeIJlaratb KPUTEPUM Ui BBISABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JlenaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHBHBIX U HHIYKTHBHBIX
YMO3aKJIIO4YEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

e pa30bupath JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUH (MpsMBbIE U OT IPOTUBHOIO),
MPOBOJAMTH CAMOCTOSTEIBLHO HECIOXKHBIE JI0OKa3aTelNbCTBA MaT€MaTUYECKUX (aKTOB,
BBICTpauBaTh apryMEHTallI0, MPUBOJIUTh IPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BBIOMpaTh croco0 penieHus ydeOHOW 3anayu (CpaBHHBATh HECKOJBKO BapHaHTOB
peleHus, BeIOMpaTh Haubosee MOAXOIAMINNA C Yy4ETOM CaMOCTOSITEIBHO BBIJEIEHHBIX
KPUTEPUEB).

Bba3zoBble uccienoBarebckme 1eiCTBUSA:

® CNOJB30BaThb  BONPOCHI  KaK  MCCIENOBAaTEIbCKUN  MHCTPYMEHT  IIO3HAHUS,
(dbopMyIupoOBaTh BOIPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE, TPOOIEMY, CaMOCTOATEIHHO
yCTaHaBIMBaTh HCKOMOE M JaHHOE, (OpMUPOBATH TUIIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIUI0, MHEHHE;

® IPOBOJIUTH II0 CAMOCTOSATENBHO COCTaBICHHOMY IUIAHY HECIOXHBIA DKCIEPHUMEHT,
HEeOOJIBIIIOE UCCIIEOBAHUE MO0 YCTAHOBICHUIO 0COOCHHOCTE MaTeMaTHIEeCKOTO OOBEKTa,
3aBHCUMOCTEI 0OBEKTOB MEXTy COOOI;

®  CaMOCTOATENILHO (hOPMYITUPOBaATh 00OOIIEHHUS U BBIBOABI 110 Pe3yIbTaTaM MPOBEAEHHOTO
HaOJIOAEHUS, UCCIIEOBAaHUs, OLICHUBAaTh JJOCTOBEPHOCTb IIOJIyYEHHBIX DPE3YJIbTaTOB,
BBIBOJIOB M 00OOIIEHNIH;



MMPOrHO3UPOBATH BO3MOKHOC PA3BUTHUC ITPOLICCCA, a TAKIKC BbIIBUTATh MMPCATIOJIOKCHHUA O
€T0 pa3sBUTHUHU B HOBBIX YCIIOBHAX.

Pabora ¢ unopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh U U30BITOYHOCTh HH(OPMALIUH, TaHHBIX, HEOOXOAUMBIX IS
pelIeHNs 3a1a4H;

BbIOMpATh, aHAJIN3UPOBATh, CUCTEMATU3UPOBATb W HMHTEPIPETUPOBATH HH(OPMALHIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

BbIOMpaTh (opMy IpeAcTaBiIeHUs WHPOPMALMK U WUIIOCTPUPOBATH pelIaeMble 3a/auu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIMH MO KPUTEPHUSM, MPEIUIOKECHHBIM yYUTEIEM WIH
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYXKIEHUS B COOTBETCTBHH C YCIOBUSIMH U IIEJISIMHU
oOuIieHus, SICHO, TOYHO, TPAMOTHO BBIpaXXaTb CBOIO TOYKY 3pEHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIICHHUs 3a/Ja4d, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0JIe OOCY>KICHHs 3a7aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAeMON TEMBI, IPOOIEMBI,
peliaemMoil 3aaun, BICKa3bIBaTh MJIEH, HAIICJICHHBIC HA TIOMCK PELIECHUs, COTIOCTABIISATh
CBOM CYXKJICHUS C CY>KICHUSMU JIPYTHX YYACTHUKOB JUAJIOTa, OOHAPYKUBATh pa3indue U
CXOJICTBO TIO3MIMI, B KOPPEeKTHOH Qopme (opMynupoBaTh pa3HOTIacHs, CBOH
BO3PAKEHNS,

MPEACTABISATh PE3YJIbTAThl PEIICHUS 3a/1aud, SKCIIEPUMEHTA, MCCIEIOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C Y4€TOM 3a7ad MPE3CHTANH U
0COOEHHOCTEHN ayAuTOpUH;

MMOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMaH/IHON U UHAUBUIYaIbHON pabOTHI IPH
pelieHun yueOHbIX MaTEeMaTUUECKHUX 3a/1a4;

MIPUHUMATH 11€JIb COBMECTHOM NIEATEIbHOCTH, IJIAHUPOBATh OPTaHMU3AIUI0 COBMECTHOM
paboThl, pacrpeaensaTh BUABI padoT, JOTOBAPUBATHCS, 00CYKAATh MPOIECC U PE3YIbTAT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

Y4acTBOBATh B TPYMNIOBKIX (popMax padboThl (00CYkAeHHS, 0OMEH MHEHUSMH, MO3TOBBIC
HITYPMBI U IPYTHE), BBITOIHATH CBOIO YacTh Pa0OTHI U KOOPJIUHUPOBATH CBOU JIEHCTBUS
C IPYTUMH WICHAMH KOMaH/Ibl, OIICHUBATh KAYECTBO CBOETO BKJIa/1a B OOITUHN MPOIYKT 11O
KpUTEpHUsIM, CHOPMYTUPOBAHHBIM YIACTHUKAMH B3aHUMOICHCTBHSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJISATH IIJIaH, AJITOPUTM pelIeHMs] 3anadu (WM ero 4acTh),
BbIOMpaTh CHoco0 pemeHuss ¢ Y4ETOM HMEIOLIUXCSl PECypcoB U COOCTBEHHBIX
BO3MO)XHOCTEM, apryMEHTHpPOBaTh M KOPPEKTHPOBAaTh BAPUAHTBI PELIEHUN C Yy4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

BJIQJIETh CIOCOOAMH CaMOIMPOBEPKH, CAMOKOHTPOJSI MpoIecca W pe3yiabTaTa pPElICHUS
MaTeMaTH4YeCKOM 3aauM;



® [PEIBUAETh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IpPU PELICHUU 3a7ayd, BHOCHTH
KOPPEKTHUBHI B JEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OICHMBAaTh COOTBETCTBHE pPe3yJbTaTa JEATEIBHOCTH MOCTABICHHOW LIEIU U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MJIM HETOCTHKECHHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K konmy oOyuenuss B 7 kJacce OOydarOUMiics MOMYYHUT CIEIYIOUIUE INPEIMETHBIE
pE3yJIbTaThI:

Pacnio3HaBaTh U3yueHHbIE TE€OMETpUUYECKHE (UIYpbl, ONpEAeNsTh HUX B3aUMHOE
pacrosioxkeHue, n300pakaTb FeOMETPHUECKUE (PUTYPBI, BBITIOIHATH YEPTEIKH MO YCIOBHIO 33/1a4H.
W3MepsaTh NMHENWHbIE U YIJIOBbIE BEIUYMHBI. PemiaTe 3aaui Ha BBIYMCIEHUE JJIMH OTPE3KOB U
BEJIMYUH YIJIOB.

Jenatb rpyOyr0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B PEAbHON KU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznuuaTh pa3Mepsl STHX 0OBEKTOB I10 MOPSIKY BETHYNHEI.

Ctpouth 4epTekH K FeOMETPUUECKHUM 3a/1a4aM.

[Tonp30BaTbcs MpU3HAKAMU PABEHCTBA TPEYIOJbHUKOB, MCIIONb30BaTh IPU3HAKH U
CBOMCTBa paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PELICHUH 3a/1a4.

[TpoBOAMTH JTOTUYECKHE PACCYKIECHUS C UCIIOIB30BAHUEM I€OMETPHUUECKUX TEOPEM.

[Tonb30BaThcs NpU3HAKAMHM PaBEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBONCTBOM
MEAWAHbl, NPOBEAEHHOM K THUIOTEHY3€ MpPSMOYIOJbHOIO TPEYroJIbHUKA, B PELICHUU
FEOMETPUYECKUX 3aau.

OnpenensaTb NapauIeIbHOCTh MPSAMBIX C MOMOIIbIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMU
cekymas. OnpenensaTh NapauieIbHOCTh MPSAMBIX C TIOMOIIbIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAMOM 10 TOYEK JAPYroy IpsIMOiA.

Pemiats 3a1aun Ha kieT4aToi Oymare.

[IpoBOAMTH BBIYKMCIEHUS M HAXOAWTh YHCIOBbIE W OYKBEHHbIE 3HAYEHMSI YIJIOB B
FeOMETPUUECKUX 33/1a4aX C UCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB,
CBOWCTB yIJI0B, 00pa30BaHHBIX IPH MEPECCUCHUH IBYX MapauIeiIbHbIX MPSAMBIX ceKyllei. Pemarth
IIPAKTUYECKHE 3a/1a4 Ha HAXO0XK/ICHUE YIJIOB.

Brnazners noHsATHEM T€OMETPUYECKOTO MECTA TOUEK. Y METh ONpPEAEsATh OMCCEKTPUCY yIiia
U CepeNHHBIN NEePIEeHINKYISAP K OTPE3KY Kak FeOMETPHUUECKHUE MECTa TOUEK.

DopMyIUpPOBaTh ONpPEACNICHUsI OKPYKHOCTH M KPYra, XOpJAbl M JHaMeTpa OKPYKHOCTH,
II0JIB30BATHCS UX CBOMCTBAMH. Y METh IPUMEHSTH 9TH CBOWCTBA IIPU PEILICHUU 3a/ad.

Bragers moHATHEM ONUCAaHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMEThb HaXOAWTh €€
ueHTp. [loap3oBaThCcs GakTamMu 0 TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHHUKA IEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, YTO CEpeIWHHbIE MEPHEHIUKYISIPhl K CTOPOHAaM TpPEyroJbHHUKA
NEPECEKA0TCS B OJHOM TOUKE.

Brnagerp noHATHEM KacaTenbHOM K  OKPYKHOCTHM, IOJb30BaTbCsl TEOPEMOW O
NEPIECHIUKYIIIPHOCTH KacaTeIbHON U paguyca, IPOBEAEHHOTO K TOUKE KACAHUS.

[Tosmp30BaTbcd  NPOCTEUIIMMU  TEOMETPUYECKMMHM  HEPABEHCTBAMM, IIOHMMAaTb MX
MIPAaKTUYECKUM CMBICIL.

ITpoBOANTH OCHOBHBIE T€OMETPUUECKHE TIOCTPOEHHMS C TOMOLIBIO HUPKYJIIS U IMHEHKU.



K xoniy oOydeHuss B 8 kJacce 0OOydYarOMMICS MOJYYUT CIEAYIONIAE TMPEIMETHBIC
pE3yJIbTaThL:

PacriozHaBaTh OCHOBHBIE BUJBI YETHIPEXYTOJIBHUKOB, MX AJIEMEHTHI, I10JIb30BaTbCS HMX
CBOMCTBAMH NPU PEIICHUU T€OMETPUYECKUX 3a/1a4.

[IpuMeHsTh CBOICTBA TOUKH MEpEeceYeHHs] MeOuaH TpeyrojbHHKa (LIEHTpa Macc) B
pellIeHny 3a1au.

Bnagers nonstueM cpenHel JMHUM TPEYrOJIbHUKA M TPAlElUH, IPUMEHITh UX CBOWCTBA
IpU pelIeHUH reomerpudeckux 3anad. llomp3oBathes Teopemoin Pameca W TeopemMol O
MIPONOPUMOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJI PELICHUS IPAKTUYECKUX 3a]1a4.

[TpuMeHsTh PU3HAKU [10100USI TPEYTOJIbHUKOB B PELIEHUHM I€OMETPUUECKUX 3aj1au.

[Tonw3oBatbest Teopemoit [Tudaropa asns pemeHns reoOMeTpUIECKUX U MPAKTUYECKUX 3a71ad.
CTpouTh MaTeMaTUYECKYI0 MOJIENb B PAKTUUECKUX 3a]a4aX, CAMOCTOSITENIbHO J1€JaTh YEPTEXK U
HAaXOJIUTh COOTBETCTBYIOIIUE JJINHBI.

Brnagerp moHATHSMU CUHYCa, KOCMHYCAa M TaHITE€HCA OCTPOro Yyrja MpsIMOYTOJIbHOI'O
TpeyrojiabHuKa. [1071p30BaThCs 3TUMU MOHSITUSMH JUIS PEIICHUS TPAKTUUECKUX 3ajau.

Bbruncnsate  (pasnuyHbBIME - cOcOO0aMM)  IUIOHIQ[b  TPEYroJbHUKAa W IUIOUIAAU
MHOTOYTOJIbHBIX ~ (Guryp (moyb3ysAch, TIe HEoOXoauMo, KalubKyisTopom). llpumensars
[IOJIyYEHHBIE YMEHHUSI B IPAKTUYECKUX 3a/1adax.

Brnagers NOHATHAMM BOMCAHHOTO U LIEHTPAJIBHOIO yIja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIiaX, yriaax MeXIy XopJaMu (CEKYIIMMU) U YIIIe MEXy KacaTelIbHON U XOpA0U MPU
PELICHUN T€OMETPUUECKUX 3aa4.

Bragers moHsATHEM ONHUCAHHOTO YETHIPEXYTOJbHHKA, MPUMEHSATh CBOICTBA ONMUCAHHOIO
YeTHIPEXYTOJIbHUKA NPU PELICHUH 3a/1a4.

[TpuMeHATh NOyYeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IS
3aJa4 peaJbHON KU3HU M MPOBOJUTH COOTBETCTBYIOIINE BHIUUCIEHUS C TPUMEHEHUEM MOA00MS
Y TPUTOHOMETPUH (TI0NIB3YSICh, I'71€ HEOOXOUMO, KAJBKYJIATOPOM).

K xoniy oOydeHuss B 9 kJjiacce OOydYarOMMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pE3yJIBTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIIIOB, HAXOIUTH C MX TOMOILBIO pa3INYHbIE
AJIEMEHTHl TMPSMOYTOJBHOTO TPEYroJIbHUKA («PElIEHUE MPSIMOYTOJbHBIX TPEYrOJIbHUKOBY).
HaxoauTh (¢ moMomIbio KalnbKyasTOpa) JUTMHBI U YTJIbI ISl HETaOJIUYHBIX 3HAUEHUH.

[Tonp3oBaTbest GopMynaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOKJEHHSI COOTHOIIEHNN MEXly TPUTOHOMETPUUECKUMHU BETUYNHAMM.

Hcnonp30BaTh T€OpEMbl CUHYCOB M KOCHHYCOB JUISl HAXOXK/IEHUS PA3IUYHbIX 3JIEMEHTOB
TpPEeyrojbHUKa («pelieHue TPEyroJbHUKOBY»), MPUMEHITh UX MPU PELIEHUH TeOMETPHUUYECKHUX
3azad.

Brnaners nousaTHsMEU MpeoOpa3zoBaHus MOA0OHS, COOTBETCTBEHHBIX JIEMEHTOB MOA0OHBIX
¢uryp. Ilonp3oBaThCcs CBONCTBAMU MOA00MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIUHBI U
HaXOJUTh YIJbl Y M0J00HBIX (uryp. IlpuMenaTs cBoiicTBa moao0us B MPaKTUYECKUX 3a/ladyax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (DUTYDP B OKPYIKAIOIIEM MUpE.

ITonb30BaTbCs TEOpeMaMu O MPOU3BEAECHUU OTPE3KOB XOpJ, O IPOU3BEIECHUH OTPE3KOB
CEKYIIUX, O KBaJpaTe KacaTeabHOM.

[Tonp30BaThbCcst BEKTOpPaMH, IMOHUMATh HMX TCOMETPUYECKHA H (PU3UUECKHH CMBICT,
OPUMEHATh MX B PELICHUH T'eOMETPHYECKUX M (U3Mdeckux 3anad. [IpuMeHSTH CcKansapHoe
IIPOU3BEICHNE BEKTOPOB AJIs1 HAX0XK/IE€HUS JUIMH U YTJIOB.



[Tonp3oBaTbcss METOAOM KOOpPAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B PEIICHUH
TreOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnaners moHATHAMU MPaBWIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPYXXHOCTH, JUIMHBI JYyTH
OKPY)KHOCTM U paJMaHHOW Mepbl yIja, YMEeTb BBIUMCIATH IUIOLIAJb Kpyra M €ro 4acreil.
[TprMeHATH MOJTy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3a]1a4ax.

Haxomute ocu (MM LEHTPBI) CUMMETpUU (PUTYp, MPUMEHSATH IBUKECHUS IUIOCKOCTH B
IIPOCTEUILNX CIIyqasiX.

[TprMeHATh NOTy4YEHHBbIE 3HAHUSA HA MPAKTHKE — CTPOUTh MaTeMaTU4YeCKHE MOAEIH IS
3ajjay peaJbHOM *KHU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUMCIIEHUS C IPUMEHEHHUEM 0100us
U TPUTOHOMETPUYECKUX (PYHKIMH (TIONIB3YSCH, I71e HEOOX0IUMO, KAIBKYITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
No 11/ HaumeHoBaHue pa3iesioB U TeM KosmmvecTBo yacos JaekTpoHHbIe (HU(pPOBbHIE)
) NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
[Ipocreiimme reomeTpudeckue GUTypsI
1 U UX cBoMcTBa. M3Mepenue 14 bubmmoreka LTOK https://m.edsoo.ru/7f415e2e
TCOMETPUUYECKUX BEIIMUUH
2 Tpeyronsauku 22 bubmumoreka LIOK https://m.edsoo.ru/7f415e2e
IT
3 ApAIICIILHEIC [IPAMEIC, CyMMa YIIoB 14 bubnmorexa LIOK https://m.edsoo.ru/7f415e2e
TPEYroJbHUKA
I
4 OkpysiHOCTS H KpyT. T'eomerpiieckite 14 bub6nuoreka LIOK https://m.edsoo.ru/7f415e2e
MIOCTPOCHUS
5 [ToBTOpenue, 0000IICHNE 3HAHHI 4 bu6mmoreka L{TOK https://m.edsoo.ru/7f415e2e
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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 KVIACC

Ne i/ HaumeHoBaHue pa3aesioB U TeM KoumnuecTBo yacos DnexTponnbie (LU(POBbIE)
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCypChl
. bu6mmoreka [IOK
. HeTbIpEXyrob itk 12 https://m.edsoo.ru/7f417e18
Teopema ®aneca u Teopema o
2 HpOfIOpHI/IOHaJII)HBIX OTII))CSKaX mo00HbIE 15 BuGmnorexa LIOK
’ https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
Inomanes. Haxoxnenue miomanen
3 TpeyTOJfbHHKOB " Jl:\l/IHoroyFOJijHﬂmx 14 bubmmoreia LIOK
https://m.edsoo.ru/7f417e18
¢uryp. [Inomanu nogo6HBIX HUTyp
Teopema [Iudaropa u Havana bubnnoreka [JOK
4 10
TPUTOHOMETPUHU https://m.edso0.ru/7f417e18
VYriel B OKpyKHOCTH. Bricanusie u
5 ONMUCAHHBIE YEThIPEXYTOJIbHUKH. 13 bubnmnoreka [JOK
KacarensHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
6 [ToBTOpenwue, 006001IeHNE 3HAHUI 4 bubmorexa HOK
’ https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanyecTBo 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne ni/mn
NMPOrpamMMbI Bcero oOpa3oBaTe/IbHbIE pecypchl
1 Tpuronomerpus. Teopembl KOCHHYCOB 16 bubmmorexa LIOK https://m.edsoo.ru/7f41al2c
U CHHYCOB. Peliienue TpeyroibHUKOB
[IpeoOpazoBanue momoous.
2 MeTtpruecKkue COOTHOIICHHS B 10 bubmuoreka LIOK https://m.edsoo.ru/7f41al2c
OKPYXHOCTH
3 BekTtopsr 12 bu6mmoreka LITOK https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HA TIOCKOCTH 9 bubnrorexa [IOK https://m.edsoo.ru/7f41al2c
[IpaBuiIbHBIE MHOTOYTOJIBHUKH. [[nrHa
5 OKPY>KHOCTH | ILJIOIIA b KPYyTa. 8 bu6mmoreka LITOK https://m.edsoo.ru/7f41al2c
Brruucnenue momanein
6 JIBMOKEHUS IJIOCKOCTH 6 bu6mmoreka L{TOK https://m.edsoo.ru/7f41al2c
7 Hosroperme, 0606meHPvIe’ 7 bubmmorexa ITOK https://m.edsoo.ru/7f41al2c
CHCTeMaTH3aIlnsl 3HAHUH
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
* ['eometpus, 7-9 knaccel/ Atanacsia JI.C., byry3os B.®., Kanomues C.b. u apyrue,

AknmonepHoe obmectBo «M3natenscTBO «IIpocBerieHue»

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubaunorexa LIOK https://urok.apkpro.ru/









