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HOACHUTEJIBHAS 3AIINCKA

I'eomeTpuss Kak OAWMH W3 OCHOBHBIX pPAa3[ejOB IIKOJIBHOM MAaTEMATHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCA Ha  JIOTHMYECKYIO,
JOKa3aTeNbHYIO JIMHUIO. L[EHHOCTh M3y4eHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JIOKa3aTeNbHbIE PACCYXKIAEHUSA, CTPOUTH JOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyKIeHusi «OT TNPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
(dopMynrpoBaTh 0OpaTHBIE YTBEPKACHHUS.

Bropoil uenpt0 Hu3ydeHUsT TE€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPHU PEIICHUU KaK MAaTeMaTHYECKHX, TaK M TMPAKTUYECKUX 3ajad,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOyyaromuiicss JOJDKEH Hay4YUThCS
OTPEJICIUTh T€OMETPUUYECKYIO (DUTYpPY, ONMUCATH CIOBAMH JAHHBIM 4YEpPTEX WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCUYUuTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabens win TpedyeMble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIUTENbHAS JIMHUSA B U3yYCHUU T'€OMETPHUH.
[Ipu pemieHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYaroNIMIiCs yYUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX IKU3HEHHBIX CUTyalluid, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TE€OMETPUU C JIPYTUMU Y4eOHBIMHU
npeIMeTaMHi, MOTUBUPOBATH UCIIOIB30BATh ONPENIEICHUSI TEOMETPUUECKUX PUTYp
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE MOJNYyYEHHBIX YMEHUU B (PU3MKE H
TEXHUKE. OTH CBS3M Haumbojee spKO BUAHBI B TeMax «BekTtopsy,
«TpuroHomerpruueckue CoOTHOIIEHUs», «Meron koopauHat»y U «Teopema
[Tudaropar.

VYyeOnbiii kypc «l'eomeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIE Pa3/Ieibl
conepxkanusi: «l'eomerpuyeckue ¢Gurypel M WX CBOMCTBay, «M3mepenwue
F€OMETPUYECKUX  BEIUYUH», «JlekapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTH,
«BexTopsi», «JIBrxkeHus miockoctn, «IIpeodpazoBaHus mogo0us».

Ha u3yuenue yueoHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 Kiiacce
— 68 uvacoB (2 yaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIO).

COJEP)KXAHUE OBYUYEHUA

7 KIIACC



Hauansnabie nousatusa reomerpuu. Touka, psimasi, OTPE30K, Jy4d. YToi. Buasl
yriioB. BeprtukanbHble U cMmexHble yIribl. buccektpuca yria. Jlomanas,
MHOTrOyroJibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOHCTBa OCEBOMl CHUMMETpPHH.
[IpuMepbl CUMMETPHH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHSI C NOMOIIBID LUPKYJd U JIMHEMKHA. TpeyrojbHUK.
BricoTa, Mennana, GuccekTpuca, X CBOMCTBA.

PaBHOOEApEeHHBIN W PaBHOCTOPOHHUW  TpeyrojbHuUKH. HepaBeHCTBO
TPEYrOJIbHUKA.

CpoiicTBa M TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. llpusHaku
PaBEHCTBA TPEYTOJIbLHUKOB.

CBoiicTBa M MPU3HAKK NapaJIeIbHbIX NpsAMbIX. CyMMa yriloB TPEyroJbHHKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyronbHBIA  TpeyroibHUK. (CBONCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEYroJibHUKAa,  TNPOBEAEHHOW K  rumoreHy3e. IIpu3Haku  paBeHCTBa
IPSAMOYTOJBHBIX TPEYTOJIBbHUKOB. [IpSMOYTroJIbHBIN TPEYTOJBbHUK € yIiIoM B 30°.

HepaseHcTBa B reoMeTpuu: HEpPaBEHCTBO TPEYIrOJIbHUMKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yrijie ¥ OoJbLIed CTOPOHE TPEyrobHHKA.
IlepnieHAuKyJIAp U HaKJIOHHAS.

I'eomerpuueckoe MecTo TO4YeK. buccekrpuca yrima W CepeaUHHBIN
NEPIEHAUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTB M KpyI, XOpJa MW JuaMeTp, HuX CBOMCTBa. B3zammHoe
PaCIIOIOKEHUE OKPYKHOCTH U IpsiMoM. KacarenbHas M cekylas K OKPY>KHOCTH.
OkpyXHOCTb, BIIMCaHHas B Yroj. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYrOJIbHUKA.

8 KUIACC

Yerbipéxyronpauku. [lapannenorpamMmm, ero npu3Haku U CBOKMCTBA. YacTHbIE
Clly4au MapajuieorpaMMoB (TIPSIMOYTOJBHUK, pOMO, KBaapar), WX MPU3HAKH H
cBoiictBa. Tpamenus, paBHOOOKas Tpamenus, €€ CBOWCTBA W MPHU3IHAKH.
[IpssmoyronpHas Tpaneuus.

Meton ynsoenuss menuansl. LlenTtpanbnas cumMmerpus. Teopema daneca u
TEOpEMA O MPOMOPUHOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJibHHUKA U Tpaneuuu. LIeHTp macc TpeyroibHUKa.

[Tomobue TtpeyrompbHUKOB, KodpdumueHnt mnomodus. I[lpusHaku mom00Hs
TPEeyroibHUKOB. [IpuMeHeHne no1o0us Npu pelieHur MPakKTHYECKUX 3a7a4.

CaoticTBa momanei reomerpudeckux ¢uryp. Dopmynbl s TUIOMIAH
TpEyrojbHUKA, Mapajuiesorpamma, pomOa u Tpanenuu. OTHOUIEHUE IUIOLAJEH
oA0OHBIX QUTYP.



Breruuciienue miomanend TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemenun
MPAKTUYECKUX 3a1a4.

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

BrincanHple ¥ LEHTpaJIbHBIE YIJIBI, YIOJ MEXIY KAaCaTeIIbHOW U XOPJOM.
Yrael Mexay — XopJaMu M CEKYIIMMHM. BhucaHHble W ONMCaHHBIC
YEThIPEXYTOIbHUKH. B3auMMHOE pacnofiokeHue NByX OKpykHocted. Kacanue
oKpykHOCcTel. OOIIMe KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreic yrioB or O go 180°. OcHoBHOe
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYJIIbI TPUBEACHHUS.

Pemienne TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienrie mnpakTHUUECKUMX 3aJad C UCIOJB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CUHYCOB.

[Ipeo6pazoBanue nmompodus. [lomodre cOOTBETCTBEHHBIX IIEMEHTOB.

Teopema O TPOU3BENECHHH OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTe KacaTeIbHOM.

Bexktop, anuHa  (MOOynb)  BEKTOpa,  COHAINpPABIEHHBIE  BEKTOPHI,
IPOTHUBOMOJIOKHO  HAMNPABIEHHBIE  BEKTOPbI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpaluy HaJ BEeKTOopaMu. Pa3nokeHue BEKTOpa MO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopanHatsl Bektopa. CKalsIpHOE IPOU3BEICHHE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHHS JJIUH U YTJIOB.

JlekapToBbl KOOPJAUHATHI HA IUIOCKOCTU. YPABHEHUS MPSIMOM U OKPYKHOCTHU
B KOOpJMHATaX, IIEPECEUCHUE OKPYKHOCTEW U MPSIMbIX. METOI KOOpJAUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOrOYrOJbHUKH. JlnmHa  OKpyXHOCTU. I'pamycHas w
paauaHHas Mepa yIiia, BBIYMCIEHUE JJIMH AYr OKpyxHocTed. [lnomane kpyra,
CEKTOpa, CErMEeHTA.

JIBUKEHUST TUIOCKOCTH W BHYTPEHHHE CHUMMETpUU (GUryp (dJIeMEeHTapHBIC
npeactasienus). [lapannensHeiil nepeHoc. [loBopor.

IINIAHUPYEMBIE  PE3YJIbTATBI OCBOEHUSA  ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI



JIM4YHOCTHBIE pe3yJabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTro Kypca
«I"eomeTpus» XapaKTEpU3YyHOTCS:

1) naTpuoTHYecKoe BOCIIMTAHUE:

IIPOSIBJICHUEM HMHTEpeca K MPOLIIOMY M  HACTOSALIEMY POCCUHCKOU
MaTeéMaTHUKH, LEHHOCTHbIM  OTHOLIEHHWEM K  JIOCTHKEHHUSM  POCCHUCKUX
MAaTE€MaTUKOB U POCCUMCKOW MAaTEMAaTUYECKOM ILIKOJIbI, K HMCIIOJIb30BAaHUIO ITUX
JOCTHKEHUH B IPYTUX HayKaX U NPUKIAAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHHIO O0S3aHHOCTEN rpakJlaHWHA W peallu3alii ero
npaB, MPEJACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYHKIHMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYyp IPakJaHCKOro olliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAaHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOW Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MAaTE€MAaTHYECKON HAIpPaBJIEHHOCTH, OCO3HAHMEM BaXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHMs Ha MNPOTSHDKEHUU BCEH JKM3HM JUI YCIEIIHOM MpodhecCHOHaIbHOM
JESITEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
IOCTPOEHUEM MHUBUIyaJIbHON TPA€KTOPUU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U 0OILECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, pEIICHUH, pPacCyKICHHUH, YMEHHIO BUIETbH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTauuell B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4dHBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMaHHEM MaTeMaTUYeCKON HayKd Kak c¢epbl uel0Be4YeCKON
NEATEIIBHOCTH, JTANlOB €€ Pa3BUTHS U 3HAYMMOCTH Ul Pa3BUTUSA LIMBUIM3ALUMU,
OBJIAICHUEM SI3BIKOM MAaTE€MATHKHA U MAaT€MaTU4ECKOM KYyJIbTYpOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBIAJECHHUEM IMPOCTEUIIMMH HABBIKAMU HCCIEI0BATEIbCKON
NEeATEIIbHOCTH;

6) ¢usuyeckoe BocnuTaHHe, (GOpMHpPOBaAHHME KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO IIPUMEHATh MAaTEMAaTHYECKHE 3HAHUS B HHTEpPECax CBOETO
3I0pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHW3HM  (30pOBOE  IIUTAaHHE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Qunyeckas



aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pe(IEKCUU, NPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTO K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUM ISl PEIICHUs 3a/1ad
B 00JacTH COXPAaHHOCTU OKPYXAIOIIEH Cpeabl, IJIaHUPOBAHUS TMOCTYIKOB H
OIICHKM HMX BO3MOXKHBIX TMOCIEACTBUM JISI OKPYXaIIeH Cpeabl, OCO3HAHHEM
100aJIBLHOTO XapaKTepa AKOJOTUUECKUX MTPOOJIeM U MyTel UX PEeIICHUS;

8) ajanTanus K M3MEHSIIONIUMCH YCJOBUSIM COUMAJILHON ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEHCTBHUSIM B YCIIOBHSIX HEOMPEACIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTU Yepe3 MPAKTUUECKYIO JEeSATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA Yy JPYTUX JIOAeH, MpUoOpeTaTh B COBMECTHOM MESITEIHLHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEOOXOAUMOCThI0O B (OPMHUPOBAHWU HOBBIX 3HAHUK, B TOM YHCIE
dbopMynUpoOBaTh UACH, IOHATHS, TUTIOTE3bI 00 00BEKTAX U SABJICHUIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACUIMTHI COOCTBEHHBIX 3HAHUU U
KOMITIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYKO  CHUTYaIlMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0O KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHPOBATH
NpUHUMAaeMble pPEIIeHUs W JAeUCTBHs, (POpMYyIHUpOBaTh M OICHUBATH PUCKU H
NOCNEICTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATbBI
Ilo3naBaTe/ibHbIe yHUBEpPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble Joruyeckue 1ecTBUA:

e BBIIBIATh U XapaKTEPH30BATh CYIIECTBEHHBIC MPHU3HAKKA MATEMAaTHYCCKUX
OOBEKTOB, TOHSATUN, OTHOIICHUNW MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTpEJICICHNs] ~ TIOHSATHH,  YCTaHABIMBATh  CYIIECTBEHHBI  IMPU3HAK
KIaccuuKaIy, OCHOBaHUS MJisi OOOOIIEHHS W CpPaBHEHHS, KPUTECPUU
IPOBOJAMMOTO aHAIIN34;

e BOCIpPUHUMATh, (QOpMyIHpPOBaTH H  NPeoOpa3OBBIBATH  CYXKICHUS:
YTBEpJUTEIbHBIE W OTpPHUIATENbHBIC, CIMHUYHBIC, YacTHbIE M O0OIIHe,
YCIIOBHBIE;

e BBISBIATH  MATEeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeunss B (dakTax, [aHHBIX, HAONIONCHHUSIX W YTBEPKICHHUSX,
npeaiaraTh KPUTEPUH TSI BBISIBICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEYUHIA,

e J€NaTh BBIBOJBI C HWCIOJIH30BAHUEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIFOUCHH, YMO3aKIIOUCHUH 110 aHAJIOTHH,



pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMbIE U OT
MPOTUBHOIO), TPOBOJUTH CAMOCTOSITEIBHO HECIOXKHbBIE JI0KAa3aTEIbCTBA
MareMaTu4eckux (akTOB, BBICTpaUBaTh apPryMEHTALMI0, IPUBOIUTH
MIPUMEPBI U KOHTPIPUMEPBL, 0OOCHOBBIBATH COOCTBEHHBIE PACCYXKACHUS;
BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJBKO
BApUAHTOB pEIIeHUs, BbIOUpATh HauOoyiee MOAXOASIMHNN C  Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbIe ucciieg0BaTeIbLCKNE NEMCTBUS .

UCIIOJIB30BAaTh BONPOCHI KaK HCCIIEIOBATEIbCKUA WHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh BONPOCH], (PUKCUPYIOIIME MPOTHUBOpEUYUE, NpodieMy,
CaMOCTOSITEJIbHO ~ YCTAaHaBJIMBATh KMCKOMOE M JaHHOe, (OPMHPOBATH
TUIIOTE3Y, apTYMEHTHPOBATH CBOIO MMO3ULUIO, MHEHUE;

IPOBOJIUTh IO CaMOCTOSITEJIbHO COCTABJIEHHOMY IUIAHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKUE 10 YCTAHOBJIEHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0OBEKTA, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOATENBHO (POpPMYNIUPOBaTH 000OIIEHNS W BBIBOJBI M0 pe3yjbTaTam
NPOBEIEHHOTO HAOMIO/IEHUs, HUCCIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IIEHU;

IIPOrHO3UPOBATh BO3MOYKHOE pPa3BUTHE IIpOLECCa, A TAKXKE BBIIBUTATh
IIPEIIIONIOKEHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

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

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBaTh W HWHTEPIPETUPOBATH
UH(GOPMAIINIO PA3TMYHBIX BUAOB U (POPM IpEICTaBICHNUS,

BBIOMpaTh (GopMy TpeACTaBiIeHUS HWHPOpMAIMU ¥ WUIIOCTPUPOBATH
pelaeMple 3aJadyd CXeMaMHu, JuarpaMMmaMy, HWHOM TrpaduKol H UX
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK 1O KPUTEPHSIM, MPEATI0KEHHBIM
yuuTesaeM Wik chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KommyHuKkaTHBHBIE YHHBeEPCcaJbHbIEe YUeOHbIe 1elCTBUA:

BOCIIPUHHUMATh U ()OPMYIHPOBATH CYKJEHUS B COOTBETCTBUU C YCIOBHIMU
U LIeJIIMU 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,
poOJIeMBbl, pelraeMon 3a/a9d, BHICKAa3bIBaTh HJICH, HAIICJICHHBIE HAa TIOUCK
pELICHUs, COMOCTABIATbH CBOM CYXICHUS C CYXACHUSIMU JPYrUxX



YYaCTHUKOB JHMaJiora, OOHApPYKMUBAaTh PA3IMYME U CXOJCTBO MO3ULHUH, B
KOppPEKTHOU (popme (HopMyaupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

e TMPEACTABIATH  PE3YJIbTATHI pelIeHus 3a/auu, HKCIIEPUMEHTA,
UCCJIEeI0BaHUS, TPOEKTA, CAMOCTOSATEIBLHO BEIOMPATh (POpMAT BHICTYILUICHUS
¢ Y4€TOM 3ajiau NMPE3eHTALUU U OCOOEHHOCTEH ayJuTOpUN;

e IIOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW M MHIUBUyaIbHOU
paboOTHI NP PEIICHUU YUEOHBIX MATEMATHUYECKUX 3a/1a4;

e IMPUHUMATh LEIb COBMECTHOHN AESITENbHOCTH, MJIAHUPOBATH OPraHU3aIUI0
COBMECTHOW paloThl, pacmpeaensitb BHUAbI paldOT, JAOroBapHUBaThCH,
o0CyXJ1aTh MPOILECC U pe3ybTaT paboThl, 00001IaTh MHEHHSI HECKOJIbKHUX
JIIOACH;

e yYacTBOBAaTh B TIpynmnoBbIX ¢opMax padboTel (0OCyXkaeHHs, OOMEH
MHEHHUSIMH, MO3TOBbI€ IITYPMbI U APYTHE), BHIMOIHATH CBOIO YaCTh pabOThI
U KOOPJIMHUPOBATh CBOM JEWUCTBUA C JAPYTMMH WIEHAMHU KOMAaHJBbI,
OLICHMBATh KAauyeCTBO CBOEro BKJaJa B OOIIMA MPOAYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMOJICUCTBHS.

PeryasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

e CAMOCTOSTENIBHO COCTAaBJATH IUIAH, AJITOPUTM PEUIEHUs 3aJadd (WIH €ro
4acTh), BBIOMPATH CHOCOO pelieHusi ¢ Y4€TOM HMEIOIINXCA PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEHW, AapryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(POPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

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

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

e OILICHMBATh COOTBETCTBUE PE3YJbTAaTa ACATEIBHOCTU IOCTABICHHON LEIU U
YCIOBUSAM, OOBSICHATh NMPUYMHBI JOCTIDKCHUS WM HEJOCTIKECHUS IIEIH,
HAXOJUTh OITNOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOydenus B 7 Kkjdacce OOydYarOUIUMCS MOJYYUT CIEAYIOIINE
MpeIMETHBIE PE3YIbTAThI:

Pacno3HaBaTh H3y4deHHBIE TeOMETpUYECKHE (UTYPBI, OINPEACIATh UX
B3aMMHOE PAacCIOJIOKEHHUE, H300pakaTh T'€OMETpUYECKHE (QUTYpBI, BBIMOJHITH



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

Jenate rpyOyro OLIEHKY JMHEWHBIX M YIJIOBBIX BEJIMYMH MPEAMETOB B
peanbHON >KM3HHU, pa3MEPOB MNPHUPOAHBIX OOBEKTOB. Pa3nmuuaTh pa3smepbl 3THUX
00BEKTOB MO MOPSAKY BETUUHUHBI.

CtpouTh 4epTEKHU K FTEOMETPUUECKHUM 3a1a4aM.

ITonp30BaTbCs MpHU3HAKAMU PABEHCTBA TPEYIOJIBHUKOB, HCIOJIB30BaTh
MPU3HAKKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIBLHUKOB MPU PEILIEHUH 3a/1a4.

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

Ilonp30BaThCs MpU3HAKAMHM PABEHCTBA MPSMOYTOJBHBIX TPEYrOJbHUKOB,
CBOMCTBOM  MEIMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPSAMOYIOJBHOIO
TPEYroJIbHUKA, B PELICHUU T'€OMETPUUYECKUX 3a/1a4.

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.

Pematp 3aaun Ha KieTyaToit Oymare.

[IpoBOIUTH BBIUMCICHUS M HAXOAUTh YHCIOBbIE U OYKBEHHBIC 3HAUCHMUS
YyIJI0B B TIEOMETPUYECKMX 3aJayaX C MCIOJIB30BAHHEM CYMMBI  YIJIOB
TPEYTOJIbHUKOB M MHOIOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpH
[IEPECEYCHUN JBYX IapajuIeNIbHBIX INPSAMBIX CeKyluei. Pemars npaktuyeckue
3a/1a4M HA HAXO0XKICHUE YIJIOB.

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

@opMyIUpOBaTh ONpPENEICHUS OKPYKHOCTU M Kpyra, XOpIAbl M JUaMETpa
OKPY’KHOCTH, TTOJIb30BAThCS UX CBOMCTBAMHU. Y METh MPUMEHSATH 3T CBOKWCTBA MPHU
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 NIEPECEKAIOTCA B OTHON TOYKE.

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

Ilonp30BaThCA NMPOCTEUIINMH T'€OMETPUUECKUMH HEPAaBEHCTBAMHU, IIOHMMATh
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 BHJIbI YETHIPEXYTOJNBHUKOB, HX 3JIEMEHTHI,
M0JI30BAThCSl UX CBOMCTBAMU IPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

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

BnageTts noHsTHEM CpeqHEN JIMHUU TPEYroJbHUKA M Tpaneluuu, IpPUMEHSTh
UX CBOWCTBA NpPU PELICHUHM TeoMeTpUuYecKux 3anad. [losb3oBarbecs TeopeMoi
dasnieca 1 TEOPEMON O MPOMOPLMOHATBHBIX OTPE3KaAX, MPUMEHSTh UX JJISl PEIICHUS
NPAKTHYECKUX 3a]a4.

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

[lonb3oBaTecst Teopemoit [ludaropa ansg pemieHUss TEOMETPUUYECKUX H
npakTHYeckux 3anad. CTpouTh MaTeMaTHYECKyl0 MOJENb B MPAKTHYECKUX
3a/layax, CaMOCTOSITENIbHO JeJIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIINE JTUHBI.

Bnagets moOHATHSMU CUHYCA, KOCHHYCa M TaHI€HCa OCTpOTo yria
OPSIMOYTOJILHOTO TpeyroyibHUKa. [101b30BaThCsl STUMU MOHATUSAMHU JJISI PEIICHUS
NPAKTUYECKUX 3a7ad.

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

Brnanerp NOHATHSMHM BIHCAaHHOTO M UEHTPAJIbHOTO YIJIA, HCIOJb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIaX, YIIax MEXKAY XOpAaMu (CEKyUIUMU) U YIJIe MEXKIY
KacaTeJIbHOW M XOPAOM MPU PEIICHUU F'€OMETPUUECKHUX 3a/1a4.

Branerp MOHSATHEM OINKMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHATh NOJNYyYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKUE
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 oOyYaromiuiicss MONYYHUT CIETYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

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

ITonp30BaThCs (pOopMysIaMH NMPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM Il HAXOXKJIEHUS COOTHOIIEHHH MEXAYy TPUTOHOMETPHUYECKUMU
BEJIMYMHAMH.



Ncnonw3oBaTh TEOpEeMbl CHHYCOB U KOCUHYCOB JJIsI HAXOXKACHUST Pa3TUYHBIX
AJIEMEHTOB TPEYTroJibHUKA («PEIICHUE TPEYTrOAbHUKOBY»), MPUMEHITh UX MpHU
pElIeHNH TeOMETPUUECKUX 3a/1au.

Brnanerp moHsTHMAMH — TIpeoOpa3oBaHUs  MOAOOMs, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX (puryp. ITosb30BaThCS CBOMCTBAMU MO00MS MPOU3BOJIBHBIX
buryp, ymeThb BBIUMCIATH JJWHBI M HAaXOAUTh YIJbl Yy MOJO0OHBIX (UTYD.
[IpuMeHsaTh CcBOWMCTBA MOAO0OMS B MPAKTUYECKUX 3ajadax. YMETb HPUBOIUTH
MpUMEPHI TOTOOHBIX GUTYP B OKPYKAIOIIEM MHPE.

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

[Tonp30BaThCs BEKTOpaMU, MOHMUMAaTh UX TEOMETPUUYECKUN W (PU3UUECKUI
CMBICJI, TPUMEHATh WX B PCEIICHUH TEOMETPUYECKUX U (U3UYECKHX 3ajad.
[TpuMeHsTh CKAJIIPHOE MPOU3BEACHNE BEKTOPOB JIJISI HAXO0XKECHUS IJIMH U YTJIOB.

[Tonp30BaThCs METOJOM KOOPAWMHAT HA IIJIOCKOCTH, IPUMEHSTh €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 UEHTPBI) CUMMETpUHM (UTYp, TPUMEHSTH JIBHKCHHS
IJIOCKOCTH B MPOCTEHIINX CIIyYasiX.

[IpuMeHATh NONyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTHYECKUE
MOJENH ISl 3a/1a4 PEAJIbHOM KM3HU U MTPOBOJIUTH COOTBETCTBYIOIINE BBIUYMCICHHUS
C TpUMEHEHHEM TOJI00MS ¥ TPUTOHOMETPUYECKUX (PYHKIUN (TOJIB3YSACh, TIE
HE00X0IUMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHHUE

7 KIIACC
N HaumenoBanu | KosmnuecTBO 4acoB DJIeKTPOHHBbIE
[
" | e pa3menos u (uudposbie)
n/ Bceer Konrpoububl | IIpakTuyeckn
TeM o0pa3oBaTe/bHbIE
n 0 e padoThlI e padoThl
NMPOrpaMmblI pecypchbl
[Ipocreimme
T€OMETPUYCCKH
e Gurypsl 1 ux bubnuorexa [JOK
CBONCTBA. 14 https://m.edsoo.ru/7f415e
Nsmepenue 2e
TCOMETPUYCCKH
X BEJIMIUH
bu6moreka [IOK
TpeyronbHUKH 22 1 https://m.edsoo.ru/7f415e
2e
[TapannensHbie
OSMELE. CYMMa bubnuotexa [JOK
P b 14 1 https://m.edsoo.ru/7f415e
YTJIOB %6
TPEYroJbHUKA T
OKpyXHOCTb U
« PyE bubnuoreka [IOK
Py 14 1 https://m.edsoo.ru/7f415e
I'eomerpuuecku %6
€ HOCTPOEHUS o
[ToBTOpEHME, bubnuoreka [IOK
00o0mieHne 4 1 https://m.edsoo.ru/7f415e
3HAHUH 2e
OBILIEE
KOJIMYECTBO
68 4 0
YACOB IIO
[TPOTPAMME
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8 KUIIACC

Kosau4vecTBO 4yacoB DJIeKTPOHHBbIE
Ne HaumeHnoBanue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | KonTpoabH IIpakTnyeck
o0pa3oBaTte/ibHbIE
n NPOrpaMMmel 0 ble padoThI ue padoThl
pecypchl
YeThIpEXYroabHUK bubmotera [JOK
1 eyt 12 1 https://m.edsoo.ru/7f417e
u
18
Teopema darneca
U Teopema o
N — bu6morteka [IOK
2 poTIop 15 1 https://m.edsoo.ru/7f417e
BIX OTPE3Kax, 18
0JTI00HBIC o
TPEYroJIbHUKHI
IInomans.
Haxoxaenne
Iomaaei bu6moreka [IOK
3 TPEYrOJIbHUKOB H 14 1 https://m.edsoo.ru/7f417e
MHOTOYTOJIbHBIX 18
¢uryp. [Tnomann
mo00HBIX pHUTyp
Teopema
Mudaropa u bu6moreka [IOK
4 10 1 https://m.edsoo.ru/7f417e
Havayia 18
TPUTOHOMETPHUHU T
Vrisl B
OKPY>KHOCTH.
Brucannbie u
OIMCaHHbIC bu6mmoreka [IOK
5 YETBIPEXYTOJIbHUK 13 1 https://m.edsoo.ru/7f417e
u. KacarenbHble K 18
OKPY>KHOCTH.
Kacanue
OKpYXHOCTEHN
[ToBTOpEHNME, bubnuoreka [JOK
6 00001IeHNe 4 1 https://m.edsoo.ru/7f417e
3HAHUM 18
OBUIEE
KOJIMYECTBO
68 6 0
YACOB I10
I[TPOI'PAMME
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBanue
(uudpossbie)
n/ pasjenos mTeM | Bceer Konrpouasnpl | IIpakTuyecku
o0pa3oBaTte/ibHbIE
1| NnporpamMmbl 0 e paboThI e paboThbI
pecypchl
Tpuronomerpusi.
Teopemsl
bu6mmoreka [IOK
KOCHHYCOB U
16 1 https://m.edsoo.ru/7f41al
CHUHYCOB. 2¢
Pemienue o
TPEYroJIbLHUKOB
[IpeobpazoBanu
€ TTo100wmsI. bubmmoreka [{OK
Metpuueckue 10 1 https://m.edsoo.ru/7f41al
COOTHOIIICHUS B 2C
OKPYXHOCTH
bu6moreka [IOK
BexTopst 12 1 https://m.edsoo.ru/7f41al
2c
JlexapToBBI bubnuoreka [IOK
KOOPJIMHATHI Ha 9 1 https://m.edsoo.ru/7f41al
MJIOCKOCTH 2c
[IpaBunbHbIE
MHOTOYTOJIbHUK
u. [Jnuna bubnuorexa [JOK
OKPYXHOCTH U 8 https://m.edsoo.ru/7f41al
IJIOIIAb KPyra. 2c
Brruncienue
Ioniaaen
bubmuoreka [JOK
JIBH>KEHUS
6 https://m.edsoo.ru/7f41al
TJIOCKOCTH
2c
IToBTOpEHME,
bubmuoreka [JOK
0000111eHHE,
7 2 https://m.edsoo.ru/7f41al
cHUCTeMaTH3aIUs 2¢
3HAHUU o
OBIIEE
KOJIMYECTBO
68 6 0
YACOB I1O0

I[TPOTPAMME
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