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HOACHUTEJIBHAS 3AIIMCKA

I'eomeTpus Kak OMH U3 OCHOBHBIX Pa3leiiOB IIKOJbHOM MAaT€MaTUKH, UMEIOIIUN
CBOEH LEIbI0 O0ECIEeYUTh HU3yYEHUE CBOWCTB U pa3MepoB (QUIYp, UX OTHOUICHUH H
B3aUMHOE PAcCIOJ0KEHUE, OMHUPAETCA Ha JOTMYECKYI0, JOKa3aTEIbHYIO JUHUIO.
IleHHOCTh W3yuY€HUS] TEOMETPUM Ha YpPOBHE OCHOBHOTO o0OIIero o0pa3oBaHUs
3aKJII0YaeTCsl B TOM, 4YTO OOyYaroUIUMHCs YYMUTCS MPOBOAUTH JIOKAa3aTeIbHbIC
pacCykJeHusl, CTPOUTh JIOTUYECKUE YMO3aKJIIOUECHUSA, JOKa3blBaTh HCTUHHBIC
YTBEPKICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, HNPOBOJUTH PACCYKICHUS «OT
NPOTUBHOTO», OTJMYATh CBOMCTBA OT TPU3HAKOB, (GOPMYIUPOBATH OOpaTHbBIC
YTBEPKICHUS.

Btopoii 1enpt0 u3ydyeHMsT TEOMETPUU ABISETCS HCIOJIb30BaHHME €€ Kak
WHCTPYMEHTa TIPU pPEIICHUH KaK MaTeMaTUYECKHWX, TaK W NPAKTUYECKUX 3ajad,
BCTPEYAIOIIUXCA B pealibHOM kKu3HU. OOyUaromuiicss TOMKEH HAYYUTHCS OMPEACIUTh
TCOMETPUYECKYI0 (PUTYPYy, OMHCATh CIOBAMU JIaHHBIM UYEPTEXK WM PUCYHOK, HAWUTH
IJIOIIAIb 3€MEJIBHOTO Y4acTKa, pacCyuTaTh HEOOXOAUMYIO JUIMHY OMTOBOJIOKOHHOTO
Kabenst unu TpebyeMble pa3Mepbl rapaxka JJjis aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpAasi, BBIUMCIWTENbHAS JIMHUS B H3y4eHUM reoMerpuu. [lpum pemenun 3anad
NPAKTUYECKOTO XapakTepa OOYy4aroUIUHCs YYUTCS CTPOUTh MAaT€MAaTHUYECKHE MOJENU
peanbHbIX JKU3HEHHBIX CUTYallui, IPOBOJINUTh BBIYMCIECHUS U OLEHUBATh aJ€KBATHOCTH
NOJIYYEHHOTO pe3yibTara.

Kpaiine BaxHO TOAYEPKUBATH CBSI3U TEOMETPUU C JPYTUMHU Yy4eOHBIMU
npeIMeTaMu, MOTHBHPOBATh HCIOJB30BAaTh OINPEACICHUS TeOMETpHUUecKuX (uryp u
MOHSITHM, JEMOHCTPUPOBATH MPUMEHEHHUE MOJTYYCHHBIX YMEHUN B (PU3UKE U TEXHUKE.
Oty cBA3u Haumbojee SpKO BUAHBI B TeMax «Bekropb», «TpuroHomerpuyeckue
COOTHOIIEHUs», «MeToa koopauHat» u «Teopema [Tudaropar.

VYueOnniii kypc «['eomeTpus» BKIIOYACT CJCAYIONIME OCHOBHBIC Pa3Jeibl
conmepxkanusi:  «['eomerpuueckue Qurypsl W UX  CBoHcTBay, «M3mepeHwue
F€OMETPUUYECKUX BEIUYUH», «JleKapTOBBI KOOPAMHATBHI HA IUIOCKOCTH», «BekTopb»,
«/IBmwxenus mnockoctny, «IIpeodbpazoBanus mogo0us».

B cocraBe kiaccoB Hapsily ¢ HOPMOTUIIMYHBIMHU AeThbMH oOydaroTcs aetu ¢ OB3
(3I1IP). [nst ymoBieTBOpeHUs O0COOBIX 00pa30BATEIBHBIX MOTPEOHOCTEH 00yUYaArOIIUXCS
¢ OB3 Ttpebyercs co3nanue CIEUaIbHBIX YCIOBHUM, 00ECTEYMBAIONINX KAYe€CTBO HX
o0pa3oBaHUs:

- opraHm3aiusi 00pa3oBaTEeIBHOTO MpoIlecca Ha HATJISIHO-ICHCTBEHHOW OCHOBE C
COOJIOJIEHNEM OCHOBHBIX JUAAKTUYCCKUX MPUHIUAINOB (JOCTYMHOCTH, HATJISTHOCTH,
MIPOYHOCTH, CBSI3U TEOPUU C TIPAKTUKON );

- OpraHu3anys Ha YpoKax MpeAMETHO-TTPAKTUYECKON e TETHbHOCTH;



- MCMOJb30BaHUE JPOOHOTO, MO3TAIHOIO MPENoJaBaHus y4eOHOro marepuana H
AHAIMTUKO-CUHTETUYECKUN CI1Oco0 €ro rnokasa;

- OIIOpa Ha paHee YCBOCHHBINM MaTepuai U MPaKTUYECKUN OIBIT YYaIlUXCS;

- ¢ukcanus BHUMAaHHUS Ha BBISBICHUU MPUUYMHHO-CIICJICTBEHHBIX CBSI3eH U
3aKOHOMEPHOCTEH;

- aKLIEHT Ha IJIaBHOM Ipu (HOPMyIUpPOBaHUYU MPABUI U BHIBOJIOB;

- JI0CTaTOYHOE KOJUYECTBO MPAKTUUYECKUX YNPAKHEHUN NIl YCBOEHUSI YUEOHOIo
Marepuana;

- BKJIIOYEHUE U3Y4aeMOro MaTepuaia B pa3iMuHble BUAbI YIPAKHEHUN;

- obecrnieyeHre HarjasiAHOCTU B MPOLIECCE YCBOEHUS 3HAHUM;

- TPUBJICUCHHE JIETEM K Y4YacTUIO B OOIICHIKOJbHBIX MEPONPUATHSIX U
BHEYPOUYHOU JEATEILHOCTH 110 IPEIMETY.

OO6s3atenpbHOE TMpEIMETHOE cojepkaHue 1o ['eomMeTpuu s IIKOJbHUKOB
obyuaromuxcs mo AOOIT (3T1P) monHOCTBIO conocTaBuMO ¢ conepxkanuem OOIL.

O6yuarormuiica ¢ OB3  (3[IP) momywaer  o0pa3oBaHHe, TOJHOCTHIO
COOTBETCTBYIOI[EE, MO UTOTOBBIM JOCTHXKEHUSM K MOMEHTY 3aBEpUICHUS OOydeHus,
00pa30BaHMIO CBEPCTHUKOB 0€3 OrpaHUYEHUH IO BO3MOXKHOCTSIM 3I0POBBS, B TE KeE
CpoKu 00yUeHUs (SBISICTCS 1IEH30BBIM ).

Ha usyuenue yue6Horo kypca «l'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68
gacoB (2 yaca B HeJell0), B 8 Kiacce — 68 yacoB (2 yaca B Heeno), B 9 kimacce — 68

9JacoB (2 yaca B HEJICJIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

HavanpHble nonaTus reomerpun. Touka, npsimMas, OTpE30K, Jyd. Yrou. Buasl
yrioB. BeprukanbHble U CMEXHble yIubl. buccexkrpuca yrma. Jlomanas,
MHOTr0oyroJyibHUK. [lapannenbHOCTh U NEPIEHANKYIAPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETpPHH.
[IpuMepbl CUMMETPHH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOILIBIO LMPKYJId W JUHEHKH. TpeyroyibHUK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApEeHHBIN W PaBHOCTOPOHHUN  TpeyrojbHuUkH. HepaBeHCTBO
TPEyroJIbHUKA.

CoiicTBa ¥ TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. [lpusHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoiicTBa U MPU3HAKY NapaJlIeabHbIX NpsAMbIX. CyMMa yIilOB TPEyroOJIbHUKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyronbHbIA  TpeyroibHUK. (CBOHCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEyroJibHUKA,  INPOBEAEHHOM K  rumoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJBHUKOB. IIpSMOYTONIBHBIN TPEyTroNbHUK ¢ YoM B 30°.

HepaBeHcTBa B reoMeTpUHU: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie M OOoJbIIed CTOpOHE TPEyrojbHHKA.
IlepnieHAUKYJIAp U HAKJIOHHAS.

['eomeTpuueckoe wmecto ToudeKk. buccekTtpuca yria ©  CepeIUHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpy)XHOCTh W Kpyr, XOopJla U JuUamMeTp, HuX CBoMcTBa. B3anmHoe
PacCIIONIOKEHUE OKPYKHOCTH M IpsiMoM. KacarenbHas M cekymias K OKPYKHOCTH.
OkpyXHOCTb, BIIMCaHHas B Yroj. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTrOJIbHUKA.

8 KUIACC

UYeteipéxyronpauku. llapamnenorpamm, ero npusHaku U cBoucTBa. HacTHbIE
ClIyyad MapajuiesiorpaMMoB (IPSMOYTOJbHHUK, pOMO, KBajpaT), UX MPU3HAKU H
cBoiictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton ynsoenuss meauansl. LleHTpaneHas cummerpus. Teopema Paneca u
TEOpEMA O MPOMOPUHOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJibHUKA U Tpaneuuu. LleHTp macc TpeyroibHuKa.

[logoOue TpeyronbHUkoB, Kodhduuuent nogoodus. I[lpusznaku nomodus
TPEYTroiabHUKOB. [[puMeHenne nono0us npu penieHuy NpakTHIeCKUX 3a/1au.



CaoiicTBa miomanet reoMmerpuueckux @uryp. DopMysbl s IJIOIMIAAH
TpEyrojbHUKa, Mapajuienorpamma, pomOa u Tpanenuu. OTHOUIEHUE IUIOMaaeh
MOoJ00HBIX GUryp.

Brruuciienue miomianen TpeyroJibHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETYATOU
Oymare.

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

CuHyC, KOCHMHYC, TaHT€HC OCTpPOrO yIJjia MPSIMOYTrOJIbHOTO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXIECTBO. TpuUroHOMETpUYecKre (QyHKIUU
yraoB B 30, 45 u 60°.

Brincanneie ¥ LEHTpaJIbHBIE YIJIBL, YIOJ MEXIY KacaTelIbHOM W XOPJIOW.
Yrael Mexay — XopJamMH M CEeKyUIMMHU. BhucaHHble W ONHMCaHHBIE
YEThIPEXYTOIbHUKH. B3auMHOE pacnofiokeHue NByX OKpykHocted. Kacanue
OoKpyxkHOCTeH. OOIIHe KacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreic yrioB or O go 180°. OcHoBHOe
TPUTOHOMETPUYECKOE TOXKIAECTBO. DOpMyIibl mpuBeaCHMUS.

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

[Ipeo6pazoBanue nmompodus. [lomodre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O TPOU3BEIECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTE KaCcaTEIbHOM.

Bektop, mamHa  (MOIyidb)  BEKTOpA,  COHAIPABJICHHBICE  BEKTOPBHI,
IPOTHUBOIMOJIOKHO  HAMNpPABIEHHbIE  BEKTOPbI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalyy HaJa BeKTopaMu. Pa3iokeHue BeKTopa MO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopanHatel Bektopa. CKalsIpHOE IPOU3BEICHHE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHHS JJIMH U YTJIOB.

JlekapTOoBbI KOOPJAUHATHI HA IUIOCKOCTU. YPABHEHUS MPSIMOM U OKPYKHOCTHU
B KOOpPJIMHATAX, MEPECEUCHUE OKPYKHOCTEN M MPSAMBIX. MeToa KOOpAWHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOrOyroiabHWKH. JlnuMHa OKpyXHOCTH. I'pamycHas wu
paauaHHas Mepa yria, BbIYMCIEHUE JJIMH AYr OKpyxHocTed. [lnomane kpyra,
CEKTOpa, CETMEHTA.

JIBMKEHUST TIOCKOCTH W BHYTPEHHHE CHUMMETpUU (GUryp (3JeMEeHTapHbIC
npeactasnenus). [lapannensHeiil nepeHoc. [loBopor.



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

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHS MpPOrpaMMmbl  y4eOHOTrO Kypca
«I"eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYecKoe BOCIMTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKON
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUSM  POCCHUCKUX
MAaTE€MATHUKOB M POCCHMCKOM MAaTeMaTUYE€CKOM IIKOJIbI, K HCIIOJIb30BAHUIO ITUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpakJlaHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEITEIBHOCTH YUYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIpPaBIECHHOCTH, OCO3HAHMEM BAXXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHIKEHUHM BCEW XKWU3HU ISl YCICIIHOW MPodeCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTU4ecKuX OOBEKTOB, 3aJad, PEUICHHWM, pacCyXIECHUW, YMEHHUIO BHUJIEThH
MaTeMaTH4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOABI U
o0miecTBa, MOHUMAaHHEM MaTEeMAaTUYECKONM HayKd Kak cdepbl UeI0BEYECKOU
NEATEIIBHOCTH, JTAIlOB €€ Pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTUSA LIMBUIIM3ALUMU,
OBJIAICHUEM SI3BIKOM MAaTEMATHKHA M MAaT€MaTH4YECKOM KyJbTYpOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBIAJCHHUEM IMPOCTEUIIMMHU HAaBBIKAMH HCCIIEIOBATEIBCKON
NEeATEIIbHOCTH;



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

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  3/0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IIUTAaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryispHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MpUMEHEeHUEe MaTeMaTHYeCKUX 3HAHUU Uil pelieHus 3aj1aqy
B O00JJaCTH COXPAHHOCTU OKpY’KaIolled cpeibl, IUIAaHUPOBAHUS IMOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJEICTBUM IJisi OKpYXalolleld cpeabl, OCO3HAHHEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) aganTanus K M3MEHSIIOIMMCS YCJOBHAM CONMAJIBHOW M NMPUPOAHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM N1€ATEIbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIMU U3 OIBITA JIPYTUX;

HEOOXOIUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEMH, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpPUHUMAeMble PEIICHUs W JAEUCTBHs, (DOPMYyIHUpOBaTH W OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:

e BBISBISITh W XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNW MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTHH,  YCTaHABIMBATH  CYMIECTBCHHBIA  MPU3HAK
KIaccu(uKauu, OCHOBAaHUS JUIA OOOOIICHWS W CpPaBHEHHS, KPUTECPUU
MIPOBOJIUMOTO aHAJIH3A,;

e BOCIHpPUHUMATh, (QopMyTHpOBaTH ©  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEpJUTEIbHBIE W OTPHUIATEIbHBIC, CIWHUYHBIC, YacTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MAaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
npoTtuBopeursi B (akTaX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa30upaTh 0Ka3aTebCTBA MAaTEMAaTUUYECKUX YTBEPXKACHUH (IpsiMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEeMaTUYEeCKUX (PAKTOB, BBICTPAMBaTh aAPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CMoco0 pemieHus y4eOHOW 3aaaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BbIOMpaTh HaumboJiee NOAXOIAIUMH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTe/ILCKNE JEHCTBUS

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIENOBATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BONPOCH], (UKCUPYIOIIUE NPOTUBOpEUnE, Mpodiemy,
CaMOCTOSATEJIbHO ~YCTAaHaBIMBAThL KMCKOMOE M JaHHOe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TTO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKUE M0 YCTAHOBICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOT0 O0OBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATEIBHO (POpPMYNIHPOBaTH 00OOIIEHUS W BBIBOJBI M0 pe3yjbTaTam
POBEEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOLECCA, a TAKKE BBIIBHUIAThH
NPEATNOIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undgopmaumeii:

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

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATH W HHTEPIPETHUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (QopMy TMpeACTaBiICHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMu, JIuarpaMMaMm#, WHOW Tpadukoil u ux
KOMOMWHAIIASIMU;

OIICHWBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, TPEITIOKCHHBIM
yauTesaeM Wi chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJIECHHS B COOTBETCTBUU C YCIOBUSIMHU
U LeJISIMU OOIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHECHUS MO XOAY PEIICHUS
3aJ1a4i, KOMMEHTHUPOBATh MOJYYEHHBIW PE3YJIbTAT;

B XOJIe 0OCYXXJIEHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaEMON TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€H, HAIIEJICHHBIE HA MOUCK
pELIEHUs, COIOCTABIAThL CBOU CYXKICHUS C CYXICHUAMHU JIPYyTUX
YYaCTHUKOB JaHaJiora, OOHApYyKUBAaTh PA3JIU4YME U CXOJICTBO MO3UIUN, B
KOppeKTHOH (hopMe popMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,
IIPEJICTABIIATH PE3yIbTATHI pelLIeHus 3a7a4u, DKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BEIOUPATh (hOpMaT BBHICTYIIJICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPUH;

IMIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBHUAYaIbHON
paboOTHI MPHU pPEelICHUU YIeOHBIX MATEMATHYECKUX 33/1a4;

MIPUHUMATh LEJIb COBMECTHOM JEATENBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM pabOThI, pachnpeneisTh BUIBI paldOT, OroBapHUBAThCA,
o0CyXaTh MPOIECC M Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIbKUX
JIFO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCYXIeHUs, OOMEeH
MHEHHSIMHU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHATH CBOIO YacTh PaOOThHI
U KOODJIMHUPOBATH CBOU [JEUCTBUA C JPYITMMH UWICHAMU KOMAaHJbI,
OIICHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOIIMN MPOAYKT IO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aMMOICHCTBUS.

PerynsiTuBHbIe yHHBepcaibHbIe YUeOHbIe AeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBIIATH IUIAH, aJITOPUTM pELIECHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CMOCOO pemieHUsi ¢ y4€TOM HUMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUI ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN NHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPU PELICHUU 33/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB,
HalJICHHBIX OIIKNOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JTOCTHKEHHS WM HEJOCTHKEHHUS LEIH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOy4YalOIIMICS TMOTYYUT CIEAYIOIIHNE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh W3ydeHHBIE TEeOMETpUuUecKHe (UTYpBI, ONPEeAeHsITh HX
B3aMMHOE€ pPaCIOJIOKEHHE, H300pakaThb TeOMETpUYECKHE (UTYpbl, BBINOIHITH
YEpPTEXKU 10 YCIOBUIO 3anaud. M3MepsTh JUMHENHBIE W YIJIOBBIE BEIWYHUHBL.
PemaTe 3a7aun Ha BBIUKMCIIEHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyI0 OIIEHKY JMHEWHBIX M YIJIOBBIX BEJIWYHUH TMPEIMETOB B
peasbHOM JKM3HU, Pa3MEpPOB MPHUPOJHBIX OOBEKTOB. PasznmuuaTh pa3Mepbl 3THX
00BEKTOB IO MOPSAJIKY BETUUUHBI.

CTpouTh 4epTeXKHU K TECOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsd MNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCHOJI30BaTh
MPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB MIPH PEIICHUU 3a/1a4.

[IpoBOAUTE JTOTHUYECKHE PACCYXKIACHUS C HUCIOJIB30BAaHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCAd MNpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOWCTBOM  MEJWaHbl, TMPOBEAEHHOW K  THUIOTEHY3€  MOPSIMOYIrOJbHOTO
TpPEyroJibHUKa, B PEIICHUU T€OMETPUUECKUX 3a/1a4.

Onpenenste NapaJIeIbHOCTD MPSMBIX C IIOMOIIBIO YTIIOB, KOTOpPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapaielbHOCTh NPSIMBIX C MOMOILIBI PaBEHCTBA
PaCCTOSHUU OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOU MPSIMOM.

PemaTs 3amaun Ha KieTyaToit Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOJIUTh YHMCIOBbIE U OYKBEHHBIC 3HAUCHUS
yIJI0OB B TEOMETPUYECKMX 3aJadyaX C MCIOJIb30BAHHEM CYMMBI  YIJIOB
TPEYTOJbHUKOB ¥ MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30oBaHHBIX IPHU
NEpPECEYEHUN JABYX IMapajuleNIbHbIX NPSIMBIX CceKyllei. Pemars mnpakTuyeckue
3a/1a4M Ha HAXO0XJACHUE YTJIOB.

Brnanerp MNOHATHEM TE€OMETPUUECKOIO MECTa TOYEK. YMETh OINPENEATh
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEePICHIUKYISP K OTPE3KY KaK Fr€OMETPUUYECKUE
MECTa TOYEK.

@opmMynUpPOBaTh OMPEAEIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPYKHOCTH, IIOJIb30BATHCSI X CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
peILIeHnN 3a7a4.

Bianetp MmoHATMEM OMMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaThCs (pakTamMum O TOM, YTO OHCCEKTPUCHI YTIIOB
TPEYTrOJIbHUKA IIEPECEKAIOTCd B OJHOM TOYKE, MU O TOM, 4YTO CEPEAVHHBIC
MEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

BianeTp noHsiTHEM KacaTelbHOM K OKPY)KHOCTH, MOJIB30BATHCA TEOPEMOU O
MEPIEHANKYIAPHOCTH KacaTeJIbHON U paguyca, MPOBEAEHHOIO K TOYKE KACAHUS.



[Tonb30BaThCs MPOCTEUIIMMHU T€OMETPUUECKUMH HEPAaBEHCTBAMU, TTIOHUMATh
UX IIPAKTUYECKUUA CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKHUE MOCTPOCHUS C MTOMOIIBIO IUPKYJIS U
JINHEUKMU.

K koHmy oOyuenuss B 8 kiiacce OOy4arIIMICS TOJYyYUT CIECAYIOIIHE
MIPEAMETHBIE PE3YJIbTATHI:

Pacno3naBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMU TIPU PEIICHUU T€OMETPUUYECKUX 3a1a4.

[IpuMeHsTh CBOMCTBA TOYKHM TMEPECEUCHHS MEIWaH TPEyroyibHUKa (LIEHTpa
Macc) B pelieHuu 3aad.

Brnaners monsiTueM cpeHed JIMHUM TPEYroJbHUKA U Tpamneluu, IPUMEHSTh
X CBOMCTBAa MpU pPEIICHUU TEOMETpHUYECKUX 3ajaad. [lonbp3oBaThcsi Teopemoit
daneca ¥ TEOPEMOI 0O TPOMOPIIMOHATBHBIX OTPE3KaX, MPUMEHSTh UX JJISI PEIICHUS
PaKTUYECKUX 3aj1a4.

[IpuMeHsTh IpU3HAKK TTOA00USI TPEYTOJILHUKOB B PEIICHUH T€OMETPUICCKUX
3a/1ad.

[Tons3zoBaTthest TeopeMoit Iludaropa miis pemieHUs TEOMETPUYECKUX U
npakThuueckux 3agad. CTpoUTh MaTeMaTHYECKYH) MOJeb B IMPAKTHYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE IJIMHBI.

Brnanerp TOHATUSIMM CUHYyCa, KOCHMHYCa M TaHI€HCAa OCTpPOro yria
IPSAMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ATUMU MOHATUSAMM [JISl PEIICHHS
NPaKTUYECKUX 3a]a4.

Boruucnars (pa3nuuHbIMU cIOco0aMu) TUIOMIAAb TPEYroJIbHUKA U TUIOMIAJH
MHOTOYTOJIbHBIX ~ (puryp  (monb3ysich, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Brnanerp NOHATHUSMHM BIOHCAHHOTO M LEHTPAJIbHOTO YIJIA, HCIOJb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIAX, YIIax MEXAY XOpAaMu (CEKYLIMMH) U YIJI€ MEXIY
KacaTeJIbHOW M XOPJIOW MPH PEUICHUN T'€OMETPUUECKHUX 3a/1a4.

Brnanerp MoOHSATHEM ONKCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEUICHUHU 3aaY.

[IpuMeHATh MOJNyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKUE
MOJENH JIs 3aa4 PeaIbHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C MPUMEHEHUEM MOJ00US W TPUTOHOMETPUHU (MOJB3YACh, TA€ HEOOXOIUMO,
KaJIbKYJATOPOM).

K koniy oOydenus B 9 KkJjacce o0OydaroMICA TOJYYUT CIEAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIIUA OCTPHIX YIJIOB, HAXOAUTh C WUX
MOMOIIBIO PA3JIMYHBIE 3JEMEHTHl MPSMOYIOJbHOIO TPEYroJibHUKa («pelieHue



MPSMOYTOJILHBIX TPEYTOIBHUKOBY). HaXoMuTh (C TOMOIIBIO KATBKYISATOPA) IITUHBI
U YTJIBI JTSI HeTAOJUYHBIX 3HAYCHUH.

[Tonp3oBaThCs (popMyliaMu MPUBECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JIJIT HAXOXKJCHUS COOTHOIICHHA MEXIYy TPUTOHOMETPHUESCKUMHU
BEIIMYUHAMHM.

Hcrnonb30BaTh TEOPEMbI CHHYCOB W KOCHHYCOB JIJISI HAXOXKJICHUS Pa3IUIHBIX
AJIEMCHTOB TPEYTrOJbHUKA («pEIICHUE TPEYrOJIbHUKOBY»), MPUMCHATh WX IPHU
PEIICHUH TeOMETPUUECKHIX 3a]1a4.

Brnagets moHATHSAMU  TipeoOpa3oBaHUS  TOM00WS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX Guryp. [loap30BaThCs CBONCTBAMU MOA00MS MMPOU3BOIBHBIX
buryp, yMmMeThb BBIYUCISTH JUIMHBI M HAXOAWUTh YIJbl y TOJOOHBIX QUryp.
[TpuMeHATs CBOWCTBA TOMO00MS B MPAKTHUYECKHX 3ajJadax. YMETh MPHUBOIHTH
IPUMEPHI TIOJJOOHBIX PUTYDP B OKPYKAIOIIEM MHUPE.

[Tonp30BaTHCS TEOPEMaMu O MIPOM3BEICHUN OTPE3KOB XOPJI, O MPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBaJApaTe KacaTelbHOM.

[Tonb30BaThCSA BEKTOpAMH, IMOHUMATh HMX TCOMETPUYCCKHA M (U3HUCCKHIM
CMBICII, TIPUMEHSATH WX B PEHICHUU TCOMETPUUYCCKUX W (DHU3WYCCKUX 3aj]ad.
[TpuMEHSATH CKaIIPHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXICHHS JIJTUH U YTJIOB.

[Tonb30BaTBCA METOJOM KOOPJIMHAT Ha IUIOCKOCTH, IPUMEHSATH €ro B
PEIICHUM F'eOMETPHUYSCKHUX U IIPAKTUYCCKUX 3a]1a4.

BnageTs MOHATHSIMH MPaBUIBHOTO MHOTOYTOJIBHHKA, JJIUHBI OKPY)KHOCTH,
JUIMHBI JTyTH OKPYXXHOCTH W paJdaHHON Mephl yrila, yMETh BBIYMCIATH IUIOMIATb
Kpyra u ero 4acteil. [[puMeHsTh MMoTy4eHHbIC YMCHHUS B MPAKTHYCCKUX 3a/1a4ax.

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

[TprMEHATH TOJIYYCHHBIC 3HAHMS Ha MPAKTUKE — CTPOUTh MAaTEMaTHUCCKHC
MOJICIIH JIJIS 3aJ1a4 PeaIbHOM JKU3HHM U MPOBOJUTH COOTBETCTBYIOIIUC BHIYMCICHHUS
C TPUMCHECHHEM IOAOOHMS W TPUTOHOMETPUYCCKUX (PYHKIHMHA (MOJB3YySICh, TJC
HEO0OXO0UMO, KAJIbKYIISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3jeioB H TeM uudposeie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
[Ipocrenmme reomerpudeckue GUrypsl v
P . P uryp bubmmoreka [{OK
1 UX CBOMCTBA. MI3MepeHne reoMeTpuIecKnx 14
https://m.edsoo.ru/7f415e2e
BEJTUYMH
2 TpeyroysbHUKN 22 1 bubmorexa OK
https://m.edsoo.ru/7f415¢e2e
3 [TapannensHble IpsiIMBIE, CyMMa YIJIOB 14 1 bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U Kpyr. ['eomeTpruueckue 14 1 bubnuoreka [IOK
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
bub OK
5 [ToBTOpEeHUE, 0000IICHNE 3HAHUI 4 1 nommorexa I1
https://m.edsoo.ru/7f415¢e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 YeThIpEXYyroIbHUKA 12 1 bubmorexa HOK
https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
bubmmoreka [IOK
2 MIPOMOPIIMOHANBHBIX OTpe3Kax, M0I00HbIE 15 1
https://m.edsoo.ru/7f417e18
TPEYroJbHUKA
[Tnomane. Haxoxnenne momanei
8 A al Bu6nuorexa [IOK
3 TPEYrOJIbHUKOB U MHOTOYT'OJIbHBIX (QUTYD. 14 1
https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 | bubnuoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie u
5 OIHMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 | bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpPY>KHOCTEH
bub OK
6 [ToBTOpEHUE, 0000IICHNE 3HAHUI 4 1 nommorexa I1
https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
| Tpuronomerpus. Teopembl KOCUHYCOB U 16 | bubnuorexa [JOK
CUHYCOB. Pemienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2¢c
) [IpeoGpa3zoBanue nmogobus. Metpuueckue 10 | bubnnorexa [JOK
COOTHOLLIEHHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41a12c
b K
3 BexTops! 12 1 nommorexa 110
https://m.edsoo.ru/7f41a12c
bu6mmoreka [IOK
4 JlexapTOBBI KOOPAMHATHI HA INIOCKOCTH 9 1
https://m.edsoo.ru/7f41a12c
[IpaBusIbHBIE MHOTOYTOJIBHUKH. JlTHA
5 01? HOCTH U IIJIO y; b Kpyra g 8 bubamorexa LOK
Py Hl 'HU pyra. https://m.edsoo.ru/7f41al12¢c
Brruncnenune miomanei
bub OK
6 JIBYOKEHUS TIOCKOCTH 6 nommoreka L
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 ) bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
6 I'eomerpus
PacriozHaBaTh M3ydeHHbIE TeoMeTpUyecKue (UIyphl, ONPENeNiaTh HX
B3aUMHOE€ DACIOJIOKEHHE, H300pakaTb TIeoMeTpuuyeckue QUrypsl,
6.1 BBINIOJIHATh YEPTEKHM MO YCIOBHUIO 3a1aud. V3MmepsATh JNHMHEHHBIE U
yIJI0BBIE€ BEMWYHHBIL. Peniath 3aauu Ha BbIYHMCIICHUE AJIUH OTPE3KOB U
BEJIMYMH YTJIOB
Jenate rpy0Oyr0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BETUYHMH MPEIMETOB B
6.2 peambHOM JKU3HHU, pa3MEpoB MPHUPOJIHBIX O0O0bEKTOB. Pazmnuarh
pa3Mepbl 3TUX 0OBEKTOB M0 MOPSJIKY BETMUNHBI
6.3 CTpoUTh YePTEKH K TEOMETPUUECKUM 3a7a4am
ITonb30BaTbCs NMPU3HAKAMM PABEHCTBA TPEYrOJIBHUKOB, UCIIOJIb30BaTh
6.4 MIPU3HAKK U CBOICTBA PaBHOOEIPEHHBIX TPEYTOJILHUKOB IIPU PELICHUN
3a1a4
65 [IpoBOomuTh  JOTMYECKHE  PACCY)KIAEHUS  C  HMCIOJIb30BAHUEM
' TEOMETPUYECKUX TEOPEM
ITonb3oBatbeA IIpU3HaAKaMu paBeHCTBa IIPSIMOYT OJIBHBIX
6.6 TPEYrOJIbHUKOB, CBOMCTBOM MEIMAHBI, NPOBEAEHHONW K TUIIOTEHY3€
IPSIMOYT'OJIBHOTO TPEYrOJIbHUKA, B PEILIEHUU T€OMETPUUYECKHUX 3a]a4
Onpenenars napamuieabHOCTh MPSMBIX € IOMOIUBIO YIVIOB, KOTOPBIE
67 oOpazyer ¢ HUMHU cekymas. OnpeaensaTs NapalieabHOCTh MPSIMbBIX C
' IIOMOUIBIO PAaBEHCTBA PACCTOSHUI OT TOYEK OJHOW MPSAMOM 1O TOYEK
APYrou npsmMou
6.8 Pemate 3aaun Ha KieT4aroil Gymare
[IpoBOANTH BBIUMCIEHUS W HAXOJUTh YHCIOBbIE M OYKBEHHbIE
6.9 3HAUEHUs YIJIOB B TIEOMETPUYECKHMX 3aladaX C HCIOJIb30BAHUEM

CYMMBI YIJIOB TPCYTOJIbHUKOB W MHOI'OYT'OJIbHHUKOB, CBOICTB YI'JioB,




06p330BaHHBIX Inpu MNEpCeCCUCHUHN IBYX HNAPAJUICIIBHBIX IPAMBIX

ceKyllen. PemaTte npakTuyeckue 3aaui Ha HaXO0KJICHUE YIII0B

BJIaI[eTB IIOHATHEM reoMEeTpUICCKOIro MECTa TOYCK. YMmeTh

6.10 OTpeneNniaTh OWUCCEKTPUCY yIila W CEepeAWHHBIA TEPHEeHIUKYISIp K
OTPE3Ky KaKk FTE€OMETPUICCKHIE MECTa TOUCK
DopMyIHpOBaTh ONPEICIICHUS OKPY)KHOCTH U Kpyra, XOpIbl |
6.11 IUaMeTpa OKPYXHOCTH, TIOJb30BaThbCsl MX CBOWCTBaAMHU. YMETh
MIPUMEHSTH 3T CBOMCTBA MIPH PEIICHUH 33124
Bragers TOHSATHEM ONMHMCAHHOW OKOJIO TPEYrOJIbHWKA OKPYXKHOCTH,
yMeTh HaxomuTh e¢ 1eHTp. [lomp3oBartbes (akramu O TOM, HUTO
6.12 OMCCEKTPHUCHI YTIO0B TPEYTrOJbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, U O
TOM, YTO CEPEAWHHBIC TMEPICHIANKYISIPBl K CTOPOHAM TPEYrOoJIbHHUKA
MEePECEKAIOTCS B OJTHOM TOUKE
Bragerp TOHATHEM KacaTebHOW K OKPYKHOCTH, TIOJB30BAThCS
6.13 TEOPEMOM O TEPHEHIUKYIIPHOCTH KacaTeIbHOW W  paJuyca,
MPOBEIEHHOTO K TOYKE KAaCAHMS
6.14 [Tonb3oBaTbcsi MPOCTEHIIMMHU T'€OMETPUYECKUMHU HEpPaBEHCTBaMH,
' MMOHUMATbh UX MPAKTUYECKUI CMBICIT
615 [IpoBOIUTH OCHOBHBIE T€OMETPUYECKHE IOCTPOEHHUS C MMOMOUIBIO
' LHUPKYJIA U JIMHEHKU
8 KUIIACC
Kon .
IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJibTara
6 I'eomerpus
61 Pacrio3naBaTh OCHOBHBIE BHJbI YETHIPEXYTOJBHHUKOB, UX JJIEMEHTBHI,
' M0JIb30BAThCS UX CBOMCTBAMU MU PEIICHHUH T€OMETPHUECKUX 33134
6.2 [IpumeHsATh CBOWCTBA TOUYKM TMEPECEUEHUS MEAWaH TPeYroJbHHKA
' (meHTpa Macc) B pelieHud 3a1a4
Brnagery mnoHsTHEM CcpeaHEeW JIMHUM TPEYrolbHUKAa M TpaleluH,
6.3 MPUMEHSITh WX CBOWCTBA MPH pPEIICHUH TEeOMETPUYECKHX 3ajad.

[Tonp3oBatbes Teopemoit daseca U TEOPEMON O MPONMOPLUHUOHAIBHBIX




OTPE3Kax, MPUMCHATH UX JJISA pCHICHUSA NPAKTUICCKUX 3alaYd

6.4

[IpumensaTs mnpu3Haku 1OA00MS  TPEYroJbHUKOB B  PEILICHUU

TCOMCECTPHUUYCCKUX 3ada1d

6.5

[Tone3oBaTbes Teopemoit [Iudaropa mis pemieHus reoMeTPUIECKUX U
IMPAKTUYCCKUX 3aJa4. CTpOI/ITL MaTEMaTUYCCKYIO MOACIb B
IMMPAKTUYCCKUX 3aJavdax, CaMOCTOATCIbHO ACJIAaThb qepTén( U HaXOJUThb

COOTBCTCTBYIOIIHEC NJIMHBI

6.6

Brnagers nmoHATHAMM CHHYCa, KOCHHYCa W TaHI€HCA OCTpPOrO yria
MPSIMOYTOJIBHOTO TpEeyroibHUKa. IloJIb30BaThCA 3THUMHM TNOHATHIMU

I PEIICHUSA MPAKTUYCCKUX 3aJa4

6.7

Boruncnate (pa3nuyHbIMU crioco0aMu) IUIOLIAAb TPEYroJbHUKA U
IUION[AAM  MHOTOYTOJBHBIX Guryp (moJsib3ysch, TIJe HE00X0AUMO,
KabKynaTopoM). [IpuMeHsTh moiydeHHble yMEHUs B MPAaKTUUYECKUX

3a7a4ax

6.8

BirageTs MOHATHAMM BOMCAHHOTO M IEHTPAJIBHOIO yIria, MCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaxX, yrilaxX MexAy XOopAaMu (CEeKyIHMHU) U
yIJ€ MEXKIy KacaTelbHOW M XOPIOW NPH PEUICHHH I€OMETPHUYECKUX

3a1a4

6.9

BJ'Ia,Z[eTB IIOHATUEM OIIMCAaHHOI'O IICTBIpéX}’l"OJ'IBHI/IKa, IIPpUMCHATH

CBOMCTBA OMUCAHHOTO YETHIPEXYrOJbHUKA [IPH PEIICHUH 3a]a4

6.10

HpI/IMeHHTB IIOJIYYCHHBIC 3HaHWsA Ha  IPaKTHUKE —  CTPOHUTH
MaATEMAaTUYCCKUEC MOJACIN OJIA 3aJayd peaanofI JKU3HHU U IIPOBOJUTH
COOTBCTCTBYHOIIME  BBIYMCIICHHA C IIPUMCHCHUEM HO,Z[O6I/I${ n

TPUTOHOMETPHH (IIOJIB3YSICh, T HEOOXOAUMO, KAIbKYIISITOPOM)

9 KJIACC

Kon
NpoBepsieMoro
pe3yJibTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUCCKUC (byHKI_II/II/I OCTPBIX YI'JIOB, HAXOOUTh C UX
IIOMOIIBIO PAa3JIMYHBIC JBJICMCHTBI MPAMOYT'OJIBHOTO TPCYTrOJIbHUKA

(«pemieHre  MPSIMOYTOJBHBIX  TPEYroJibHUKOB»). Haxomute (¢




MOMOIIBIO KATBKYJISATOPA) JITUHBI U YTIIbI 1711 HETAOIMYHBIX 3HAYCHHIA

6.2

[Tonwp30BarbCs dbopmynamu MIPUBEACHUS " OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM [UISl HAXOXKJICHUSI COOTHOIIEHUMU

MCKAY TPUTOHOMCTPHUYCCKUMH BCIMYNHAMU

6.3

Hcnonp30Bare TEOpEMBI CHHYCOB M KOCHUHYCOB [UISl HAaXOXKICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJbHUKOB»),

IMPUMCHATH UX IIPU PCIICHUHN I'COMCTPHUICCKUX 3a1a4

6.4

Bnagerp noHsTHsIMM TpeoOpazoBaHUs MOJOOMS, COOTBETCTBEHHBIX
aneMeHToB moJ00HbIX (uryp. Ilonb3oBaThes CBOMCTBaMU T0J100MS
MPOU3BOJBHBIX (PUTYpP, YMEThb BBIYHCIATH JJIMHBI U HAXOJUTh YIJIbI Y
nono0OHbIX ¢uryp. IlpumeHsTh cBOWCTBa MOMOOUS B MPAKTUUECKUX
3ajayax. YMeTb NPUBOJUTH MPUMEPHI MOJOOHBIX (GUTYp B

OKpYKaIoIlleM MUpe

6.5

[lonb3oBaTbcsi TeopeMaMud O TPOU3BEACHUM OTPE3KOB XOpH, O

MIPOU3BEICHUH OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHON

6.6

[lonb3oBaTbcsi BEKTOpaMM, TIOHUMATh MX TEOMETPUYECKUA U
(bu3nyeckuil CMbICH, TPUMEHATh UX B PEIICHUU T€OMETPUYECKUX M
¢busnueckux 3amad. [IpumMeHSATH CKalsipHOE NPOU3BEACHHUE BEKTOPOB

JUTSI HAXOXKICHUS JUTUH U YTII0B

6.7

Ilonp30BaThCs MCTOAOM KOOpAMHAT Ha INIOCKOCTH, IIPUMCEHATH €I0 B

PEIICHNHU TCOMETPHUICCKUX U MPAKTUYCCKUX 3ada4

6.8

Brnagerp NOHATHSIMM — TPAaBUJIBHOTO  MHOTOYTOJbHUKA,  JUTMHBI
OKPY)KHOCTH, JUIMHBI AYT'M OKPY)KHOCTHM U paJMaHHON Mepbl yria,
yMETh BBIYMCIATH IUJIOHIAJb Kpyra u ero dacred. IlpumeHsarts

IMOJIYYCHHBIC YMCHU B IIPAKTUYCCKHUX 3aJavdax

6.9

Haxoaute ocu nnu LHCHTPbI CUMMCTPHHA (1)I/Il"yp, IIPUMCHATH IBUXKXCHHA

IIIIOCKOCTHU B HpOCTCﬁH.IHX ciryqgasax

6.10

[IpuMeHsAT, TONyYeHHBIE 3HAHUS Ha TMpPaKTHUKE — CTPOUTH
MaTeMaTHYECKUE MOJENIN JUIsl 3aJad peaJbHON XU3HU U NPOBOIUTH
COOTBETCTBYIOLI[ME BBIUUCIEHHS C NpPUMEHEHHWeM IMojaodus u
TPUTOHOMETPUYECKHX (YHKUMH (MONB3ysich, TIA€ HE00X0IUMO,

KaJIbKYISTOPOM)




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomerpus
Havanphble nonstus reomerpun. Touka, npsimasi, OTpe30K, Jdyd. YroJ. Buabl
6.1 yrioB. BeprukanbHele M cMeXHbIE yribl. buccekrpuca yrna. Jlomanas,
MHOTOYT0JIbHUK. [lapanienbHoCTh U NepreHIuKYAIPHOCTD MPSIMBIX
6.2 Cummerpuunble  ¢urypel. OCHOBHBIE CBOWCTBa OCEBOM CHUMMETpPHUH.
' [Ipumepbl cUMMETPHUH B OKpYXKaroIleM MUpe
63 OcCHOBHbBIE TIOCTPOECHHSI C MOMOUIbIO HUPKYJAS W JUHEHKU. TpeyrosibHUK.
' BricoTa, meaunana, OuccekTpurca, UX CBOMCTBA
6.4 PaBHOOepeHHBIE UM pPAaBHOCTOPOHHUN  TpeyroibHUKU. HepaBeHCcTBO
' TPEYroJIbHUKA
6.5 CpoiicTBa W TpHU3HAKH PABHOOENPEHHOrO TpeyroibHUKa. [Ipu3Haku
' pPaBEHCTBA TPEYrOJIbHUKOB
6.6 CBolicTBa U MPU3HAKU MapajuIebHBIX NpsiMbIX. CyMMa yriloB TPEYroJabHHUKA.
' Bremnue yriel TpeyrojbHUKa
[IpsimoyroneHbiii  TpeyroiabHUK. (CBOMCTBO MEOUaHbl MPAMOYTOJBHOTO
6.7 TPEYroJbHUKA, TPOBEAEHHOM K runoreHyse. llpusHaku paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. 1IpSIMOYTOJIBHBIN TPEYroiabHUK C YIJIOM B
30°
HepaBeHcTBa B reomMeTpuu: HEPaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopeMa O OojbIleM yriie © OOJbIIeH CTOpPOHE
TpeyroyibHUKa. [lepneHauKysp u HaKJIIOHHas
6. l'eomerpuueckoe Mecto TOuYeK. buccektpuca yria ©  CepeMHHBIN
' NEePHEHANKYJIAP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUYEK
OKpy)XHOCTb U KpyI, XOopJa M JuaMeTp, HuX cBoiictBa. B3aumuoe
6.10 paclojiOKEHUE OKPY)KHOCTM M mnpsaAMoi. KacarenbHads u cekymas K
OKPYXKHOCTH
611 OKpyXHOCTb, BIHMCAHHas B yroj. BrnucaHHas W ONMcaHHas OKPYKHOCTHU

TPEYTrOJIbHUKA




8 KUIIACC

Kon IIpoBepsiemMblii 31eMEeHT COepPKAHUSA
6 I'eomerpus
6.1 UYerplpéxyrosnbHuku. [lapamenorpamm, ero npu3Haku 1 CBOMCTBA
6.2 [IpssmoyronpHUK, poMO, KBajipaT, UX IPU3HAKU U CBOMCTBA
63 Tpaneuus, paBHOOOKast Tparnenus, e cBoiicTBa n npu3Haku. [IpsiMoyroiapHas
' Tpaneuus
6.4 Meron yaBoenusi Menuansl. LlenTpansHas cummerpus. Teopema Paneca u
' TE€OopeMa O MPOMOPLUOHAIBHBIX OTPE3KaX
6.5 CpenHue TMHUM TpEeYrojbHUKa U Tpanenuu. Llentp Macc TpeyroyibHuKa
6.6 [Togo6ue TpeyronbHUKOB, KOdpduiueHt nonodus. IlpusHakum mnomoOus
' TpeyroJabHUKOB. [IpuMeHeHmne nogo0us npu penieHny MpakTHYeCKUX 3a1a4
6.7 @opmynbl U IUIOIIAM TPEYroJibHUKA, TMapajienorpamMMa, pomba u
' Tpaneuuu
63 CpoiictBa miomaneil reomerpuueckux ¢Guryp. OTHomeHHe IUIOIIaaei
' MoI00HBIX uUryp
6. Brruncienue miomaneid TpeyroJbHUKOB U MHOTOYTI'OJIbHUKOB Ha KJI€TYaTOM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsr Iludaropa mnpu pemeHUn
' IIPaKTUYECKUX 3a7a4
CuHyC, KOCHHYC, TaHT€HC OCTPOIO yIJIa NPSMOYIOJIBHOTO TPEYrOJIbHMKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. | pUTOHOMETpPUYECKHUE
¢bynakuuu yrios B 30°, 45° u 60°
6.12 BrnucanHble M LEHTpanbHbBIE YIUIBI, YroJl MEXAy KacaTeIbHOM U XOpAOoH.
' VYTibl MEXIY XOpIaMU U CEKYLTUMU
6.13 BnucanHubie 1 ONMCaHHBIE YETHIPEXYT OJIbHUKHU
6.14 B3aumHoe pacnonoxenue IByX OKpyKHocTed. KacaHuwe OKpyXHOCTEH.
' OOm1ne kacaTenbHbIE K ABYM OKPY>KHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
6 I'eomerpus
6.1 Cunyc, xocunyc, TaureHc yriaos ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE




TOX1eCTBO. POPMYIIBI IIPUBEICHUS

Pemenne TpeyroabHUKOB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PemieHue

6.2 MIPaKTUYECKUX 3a/ad C MCIOJIb30BAHUEM TEOPEMBl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [Ipeo6pazoBanne mompoowus. [logoOme COOTBETCTBEHHBIX 3JICMCHTOB
64 Teopema o npousBeEHUH OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEIEHUU OTPE3KOB
' CEKYILUX, TEOPEMa O KBaJpaTe KacaTeJIbHOU
Bexktop,  nmnmHa  (MOAyNb)  BEKTOpa,  COHANpPAaBJIEHHBIE  BEKTOPBHI,
65 MIPOTUBOIOJIOKHO ~ HAINpPAaBJIEHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEPALIUK HaJl BEKTOpamH. Pa3noxkeHue BeKTopa no JAByM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopnunats! BekTopa. CkaisipHOE MpPOU3BEICHHE BEKTOPOB, NMPUMEHEHUE JUIs
' HaX0XJICHUS JUIUH U YTIIOB
JlexapTOBBI KOOPJAWHATHI HA IUIOCKOCTH. YPAaBHEHMS NPSMOM M OKPYKHOCTH B
6.7 KOOpJIMHATAX, MEPECEUCHNE OKPYKHOCTEN U MPAMBIX. MeTOI KOOPJMHAT U €r0
MIpUMEHEHHE
6.8 [IpaBunbHBIE MHOTOYTOJTBHUKH
6. JlnuHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yria, BBIYUCICHUE JUITUH 1yT
' OKpPY>KHOCTEH
6.10 [nomane kpyra, ceKTopa, CerMeHTa
611 JIBuKeHHUsT TUIOCKOCTH W BHYTPEHHHE CHUMMETpHH (uryp (dremMeHTapHbIe

npeacrasienus). [lapamnensusiii nepeHoc. [ToBopot




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHHne onepupoBaTh IOHATHUSAMH: MHOXKECTBO, IIOJIMHOXKECTBO,
onepanuy HaJ MHOXXECTBAMM; YMEHHUE OIepUpOBaTh IOHATUAIMM:
rpad, cBsi3HBIA Tpad, AepeBo, LMKI, NPUMEHATh UX IMPU PELIEHUH
3aJa4; yMEHHE HCI0JIb30BaTh IrpaUuecKoe NMPeICTaBICHIE MHOXKECTB
JUIsL OTIMCAHUs PEAIBHBIX IIPOLIECCOB W SIBJICHUH, IIPU PEIICHUU 3a/1a4

U3 JIpYTUX y4eOHBIX PEIMETOB

YMeHHne onepupoBaTh MOHATUAMM: ONpPEAEICHUE, aKCUOMa, TEOPEMA,
JI0OKa3aTelIbCTBO; YMEHUE pACIO3HaBaTh HWCTHUHHBIE W  JIOXKHBIE
BBICKA3bIBaHUS, NPHUBOJWUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBaAHWA U OTPHULIAHWA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJbHOE YHUCIO, MPOCTOE U
COCTaBHOE 4YHCJIO, JEIMMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JEeMMOCTH, 1I€JI0€ YHUCI0, MOIYIb 4YHCia, OOBIKHOBEHHas Ipo0b U
JecsiTuuHasi IpoOb, CTaHIAPTHBIM BUJ YHCia, pallMOHAIBHOE YHUCIO,
UPPALMOHATIBHOE YHUCJIO, apu(METHYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHME BBINOJIHATH JICHCTBUSL C  UWCIaMH, CpaBHUBaTh U
yIOPSAOYMBATh 4YMCIA, MPEACTABIATh 4YHCIa Ha KOOPAMHATHOMN
OpsIMOM, OKpYIJIATH 4YHCIA; YMEHHE [ellaTh MPUKHUIKY U OLIEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue onepupoBaTh MOHATHSMHU: CTENEHb C LENbIM IOKa3aTeseM,
apudmeTnyecKuil KBaJpaTHBIA KOPEHb, MHOTOUJICH, alredpandeckas
Ipo0Ob, TOXIECTBO; 3HAKOMCTBO C KOpPHEM HaTypallbHOW CTeleH!
Oosbllle €IMHUIBI; YMEHHE BBINOJHATH pPACUYETHl MO (Qopmynam,
npeoOpa3oBaHusl ILENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH U
BBIPQKEHUI ¢ KOPHAMM, pa3joXKeHHEe MHOTOYJIEHA Ha MHOXHUTEIH, B
TOM YHCJIE€ C UCMOJb30BaHUEM (OPMYNl Pa3HOCTH KBAJApaToB H

KBaJgpaTa CYMMBI U pa3HOCTHU

YMmenue ONICpUPOBATH NOHATUAMU: YHUCJIIOBOC PABCHCTBO, YPABHCHHUC C

OJIHOH nepeMeHHoﬁ, YHUCJIOBOC HCPABCHCTBO, HCPABCHCTBO C




IIEPEMEHHOM; YMEHHUE pellaTh JUMHEHHBbIE UM KBAJpaTHbIC ypaBHEHMS,
IPOOHO-PAMOHANBHBIC YPABHEHHSI C OJHOW IMEPEMEHHOMN, CHCTEMBI
JBYX JMHEHHBIX YPaBHECHMM, JINHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-palliOHAIBHBICE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCJIE NIPU PEIEHUN 3a7a4 U3 JPYTUX IPEIMETOB
Y TPAKTUYECKUX 3a/Jad; YMEHHME HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0O M KOOPAMHATHYIO IJIOCKOCTh JUISI M300pakKeHUs pEIIeHUi

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (QYHKLNA, TpaduK QYHKINUU, HYIH
byHKIMH, MPOMEXYTKU 3HAKOTIOCTOSIHCTBA, IPOMEXKYTKU
BO3pacTaHMsi, YObIBaHHUS, HauOoJblllee W HaUMEHbIlee 3HAYCHHS
(GyHKIMH; yYMEHHE OIepUpOBaTh HNOHSATUSMU: npsimast
MPOMOPLIMOHAIBHOCTD, JMHEHHAss QYyHKUUS, KBagpaTuyHas (QyHKIHS,
oOpaTHass TPOMOPIIMOHAIBHOCTh, TMapaboJia, TUIepOosia; yMEHHE
cTtpouthb rpaduku GYHKIIUN, UCTIOIB30BaTh TpadKu I OTIpEIeIICHHS
CBOMCTB IPOIECCOB M 3aBUCHMOCTEH, JUIsl pelIeHHs 3ajad U3 APYrux
y4eOHBIX TMPEAMETOB U pealbHOM JKU3HM; YMEHHE BBIPAXKATh

(dhopMynaMu 3aBUCUMOCTH MEXy BEIMUYNHAMU

Ymenne OTIEPUPOBATH TOHSATHSIMH: MIOCJIEIOBATEBHOCTD,
apupMeTHUecKass W TeOMETpHUYecKas  IMPOTPECCHH;  YMEHHUE
UCIIOJIb30BaTh CBOMCTBA TOCIIEIOBATEILHOCTEH, POPMYIIBI CyMMBI H
oOIIero 4ieHa MpU pEIIeHUW 3a/a4, B TOM YHCIE 3a/1a4 U3 JIPYTUX

y4eOHBIX MPEAMETOB U PEATbHOM KU3HU

VYmenune pfliaTth 3aaa4d pasHbIX THUIIOB (B TOM YHUCJIE Ha ITPOLICHTHI,
JOJIM M 4YaCTH, ABHIKXCHHC, pa60Ty, LOHEHY TOBAapOB MU CTOUMOCTH
ITOKYIIOK U YCJIYT, HAJIOTH, 3aa4U U3 obnactu YIIPpABJICHHUS JINYHBIMU U
CEMEMHBIMH (bl/IHchaMI/I); YMEHUC COCTaBJIATH BbIPA’XCHH,
YpaBHCHHA, HEPABCHCTBA W CHUCTEMbI II0 YCIIOBHUIO  3a/a4H,
HCCJICA0BATh IMOJIYUCHHOC PCIICHHUEC U OLUCHHUBATH HpaB,Z[OHO,Z[O6HOCTb

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATHAMM: GUrypa, TOUYKa, OTPE30K, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOTOYT OJIbHUK, TPEYTOJIbHUK, PaBHOOEPEHHBIN
U PaBHOCTOPOHHHMH TPEYroJbHUKH, NPSAMOYIOJbHBIH TPEYTrOJbHUK,
MeauaHa, OMCCEKTpUCa M BBICOTA TPEYroJbHHUKA, YETHIPEXYTOJIbHHUK,

napajjienorpaMMm, poM0O, TPSAMOYTOJIbHUK, KBajpaT, Tpameuus;




OKPY>KHOCTb, KpYI, KacarelbHasl; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3alaud, B TOM YHCJIE U3 MOBCETHEBHOMN
KU3HH, Ha HAXOXKJIEHUE I€OMETPUYECKHX BEIMYMH C IPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB

10

YMeHne omnepupoBaTh TMOHATHSIMHU: PABEHCTBO (HUTyp, pPaBEHCTBO
TPEYrOJIbHUKOB; IAPAUICIbHOCTh U NEPHEHAUKYISIPHOCTh IPSIMBIX,
Yroa MEXAy MpsAMBIMH, [EPICHIUKYISAP, HAKIOHHAs, IIPOCKIUS,
nonobue ¢puryp, nogo0HbIE TPEYrOJbHUKN, CAMMETPHUSI OTHOCUTEIHLHO
TOYKMA W TPSIMOW; YMEHHE DPACIO3HABAaTh PAaBEHCTBO, CUMMETPHUIO U
noaobue ¢uryp, napaieIbHOCTh M NEPIEHIUKYISIPHOCTh NPSIMBIX B

OKpPYKaIoIlleM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JUIMHA, PACCTOSIHUE, YIoJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKa), IJIOLIAlb;
YMEHHE OLIEHUBATh Pa3MEpPbI MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM
MHUpE; YMEHHE TMpPUMEHATh (OpPMyJbl MEepUMETpa U  IUIOIIAIN
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTU M IUJIOUIaJU Kpyra, oobema
IPSIMOYTOJIBHOTO MapajljIC/ICUIEd; YMEHUE NPUMEHATh IPHU3HAKU
PaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHUE COOTHOLICHMS  JUIs

BBIUMCIICHUS JUIMH, PACCTOSTHUM, TUTOIIAACH

12

YMenne wu3o0OpaxkaTh IUIOCKHE GUTYpl W HMX KOMOHWHAIIWH,
NPOCTPAHCTBEHHBbIE (UTYPBI OT PYKH, C TOMOIIBI YEPTEKHBIX
WHCTPYMEHTOB M  JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY KU

CUMBOJIbBHOMY OITMCAHHWIO

13

VYmenune OIICpHUPOBATDH HOHATHAMMU . MpsAMOYTOJIbHAA CHUCTCMa
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, cymMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHE HCIOJIB30BATb BCKTOPbBI M KOOPAWHATHI AJId MPCACTABJICHUA
JAaHHBIX W PpCEHICHUA 3a4da4, B TOM YHCIIC U3 OPYIrux y‘le6HHX

MpeaMETOB U peaHLHOﬁ KHU3HHU

14

YMmenue OINICpHUPOBATH TTOHATUAMU! CTOJIOMKOBBIE U KPYIr'OBbBIC
AuarpamMmel, Ta6J'II/II_H>I, cpeaHee apI/I(l)MCTI/I‘leCKOC, MCuaHa,
HanOoJIbIIce W HAaUMEHBIIICE 3HA4YCHUs, padMax YHCIIOBOTO Ha6opa;
YMCHHC HU3BJICKATBh, HHTCPIIPETUPOBATH )51 Hp606pa3OBBIBaTL

I/IH(bOpMaI_II/IIO, MNpEACTAaBJICHHYKO B Ta6m/1uax U Ha JIuarpaMmax,




OTpaXKarollyld CBOWCTBA M XapaKTEPUCTUKU pPEalbHBIX IPOLECCOB U
SIBJICHUH; yMEHHME pacro3HaBaTh HW3MEHYMBBIE BEJIMYMHBI B

OKpY’KaroleM Mupe

15

YMeHue onepupoBaTh MOHATUSAMU: CIydalHBIA ONBIT (CIy4alHbBIN
9KCIEPUMEHT), JJIEMEHTapHOE COObITHE (RJIEMEHTapHbI HCXOJ)
CIIy9aiflHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS;
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAapPHBIMU COOBITUSIMU; YMEHHE pEIlaTh
3a/ladyd METOJOM OpraHM30BAaHHOTO Iepedopa M C HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHUE OLICHHBAaTh BEPOSTHOCTH pPeaTbHBIX
COOBITHIM M SIBJICHHH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX
MaJIOBEPOSITHBIX COOBITMM B OKpY)KAlOIleM MHpPE U B IKHU3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHune BBIOMpaTh TOAXOMANANA W3YYCHHBIM METOJ MJIsi PEIICHHS
3a7a4¥, TPUBOJUTH MPUMEPHl MATEMaTHYECKHX 3aKOHOMEPHOCTEN B
MPUPOJE U KU3HH, PACIIO3HABATH MPOSIBJICHNE 3aKOHOB MaTEMATUKHU B
HUCKYCCTBE, ONHUCHIBaTh OTHEJIbHBIC BBIJAIONIMECS  PE3YJIbTATHI,
MOJIyYCHHBIE B XOJI€ Pa3BUTHSl MAaT€MaTUKH KaK HAyKd, MPUBOAUTH
MPUMEPHI MATEMATUUYECKUX OTKPBITUM U UX aBTOPOB B OT€UECTBEHHOMU

U BCEMUPHOU HCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA OI'D
IO MATEMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1 Yucna v BBIYKCICHUS

1.1 Harypanbeublie u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

- OObIKHOBEHHbIE M JECATUYHbIE  JpOOM,  MPOLEHThl, OECKOHEUHBIE
' MepUOANIECKUE APOOH

13 PanmonaneHupie  uucia. ApudMeTHyecKkue ONepalud ¢  PaldOHATBHBIMHU
' YUCJIaMH

4 JelictButenpHble uynciia. ApudmMeTrueckue ornepanuud C JeHCTBUTEIbHBIMU
' YUCIIaMH

s [IpubmmkEéHHBIC BBIUMCICHUS, TPABHWJIA OKPYTJICHUS, TPUKUIKA U OIEHKA
' pe3ynbTaTa BBIYUCICHUN
2 Anrebpandeckue BbIpaKeHHs

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

59 Crenenp ¢ wnenplM nokasareneM. CTEneHb C pPalMOHAIBHBIM IOKA3aTENIEM.
' CBoiicTBa cTENEHU

2.3 MHorousneHsl

2.4 AnrebOpaunveckas 1po0b

) s ApudmMernueckuit KOpPEHb HaTypaJbHOU CTCIICHH. HevictBus c
' apuMeTHYeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPABEHCTBA

21 Lensle u apoOHO-panoHanbHble ypaBHEHHS. CHCTEMBI M COBOKYIHOCTH
' ypaBHEHUH

35 Lensle u ApoOHO-panmoHanbHbIE HepaBeHCTBA. CHUCTEMBl M COBOKYIHOCTH
' HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4
4 Hucnoble MOCNE10BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33AaHUS MTOCIIEIOBATETLHOCTEN

42 Apudmernueckas U reomeTpuyeckas mporpeccud. Dopmyna  CIOXKHBIX

IIPOLICHTOB




OyHKINU

Oyuknmst, cnocoObl 3amanus QyHknud. [padux  dynknumu.  OO6macte

OTIpe/IeNIeHUs] U MHOXKECTBO 3HaueHui ¢ynkuuu. Hynu ¢ynkuuu. [IpomexyTku

5.1 3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUIMH. MaKCUMyMBl H
MUHUMYMBl QyHKIHH. Hanbomnbiiee W HauMeHbllee 3HaueHUE (YHKIUU Ha
MIPOMEXKYTKE

6 KoopaunaTs! Ha psAMOM U INIOCKOCTH

6.1 KoopnunaTtnas npsmas

6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue urypsl 1 UX cBoiicTBa

7.2 TpeyrosbHHUK

7.3 MHOroyrojasHuKN

7.4 OKpyXHOCTb U KpYyT

7.5 N3Mepenne reoMeTpu4ecKuX BEJTMYNH

7.6 BekTops! Ha MI0CKOCTH

8 BeposiTHOCTh 1 cTaTUCTHKA

8.1 OnwucarenpHas CTaTUCTHKA

8.2 BepostHocTh

8.3 Kombunatopuka

8.4 MHoxecTBa

8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'eometpus, 7-9 knaccel/ Atanacss JI.C., byty3os B.®., Kagomues C.b. u npyrue,
AxmmonepHoe odmectBo «M3matensctBo «lIpocBemnienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

YMK "T'eomerpus 7-9 knaccor”

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. MOCKOBCKUM IEHTP HENPEpPhIBHOIO MAaTeMaTHYECKOro OOpa3oBaHHS :
odunuanbHpid caiiT / M-Bo 00pa3oBanus u Hayku Poc. @eneparnuu. — Mockga.

— URL: http://www.mccme.ru/ (mata o6pamenusi: 10.06.2025). — Tekct :

3JICKTPOHHBIM.

2. Enunoe okHO nmoctyma k oOpa3oBaTellbHBIM pecypcam : (denepanbHbIN
mopran  / ®I'AY THUMU UTT “Undopmmka”. — MockBa. —
URL:http://window.edu.ru/ (mata obpamenus: 10.06.2025). — Tekct
BJICKTPOHHBIM.

3. EnnHoe okHO mocTyma K 0Opa3oBaTelbHBIM pecypcaM. Metoaudeckue

Marepuanbl : pasgen (denepanpHoro moprama / OI'AY THUU UTT

“Nudopmuka”. — Mocksa. — URL:
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