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HOACHUTEJIBHAS 3AIIMCKA

['eoMeTpusi Kak OAWMH M3 OCHOBHBIX PA3JI€JIOB IIKOJbHOM MAaTEMAaTHKH,
MMEIOIMNA CBOEH 11eNbl0 00eCeunTh U3y4eHHEe CBOWCTB U pa3MepoB (Uryp, ux
OTHOIIEHWA ¥ B3aUMHOE PACIOJOXKEHHUE, ONUPAETCS HA JIOTUYECKYIO,
JI0KA3aTeNIbHYI0 JUHHIO. [[eHHOCTh M3y4€HUsI T€OMETPUM HAa YPOBHE OCHOBHOTO
oOmero o00pa3oBaHMsI 3aKIIOYAETCSs B TOM, YTO OOy4YarOMIMICS y4yuTCs
MPOBOAUTH JI0Ka3aTelIbHbIE paccyxaeHus, CTPOUTH JOTUYECKUE
YMO3AKJIIOUEHHUSI,  JIOKa3blBaThb  WCTUHHBIE  YTBEPKIECHUSA U  CTPOUTH
KOHTPOPUMEPHI K JIO)KHBIM, TPOBOJAUTH PACCYXKIACHUS «OT MPOTHUBHOIO»,
OTJINYATh CBOMCTBA OT MPU3HAKOB, (HOPMYJIHPOBATH OOpPATHBIC YTBEPIKICHHUS.

BTopoii 1enbio M3yyeHHs] T€OMETPUU SIBIIAETCS MCIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPU PEIICHUU KaK MAaTeMaTHYECKHUX, TAK U MPAKTUYECKUX 3aj]ad,
BCTPEYAIOIIUXCA B peabHOW >ku3HH. OOydaromuics JODKEH Hay4IUThCs
OTIPENICNIUTh TE€OMETPUUYECKYI0 (PUTYypy, onmucaTh CIOBaMU JAHHBIA YEPTEK WU
PUCYHOK, HAWTU IUJIOMIaJbh 3E€MEJIbHOTO Yy4YacTKa, PAacCUUTaTh HEOOXOIUMYIO
JUIMHY OITOBOJIOKOHHOTO Ka0ensi Wi TpeOyeMble pa3Mepbl Tapaxka is
aBTOMOOWJSI. DTOMY COOTBETCTBYET BTOpas, BBIUMCIUTENIbHAS JHUHUS B
uzyyeHun reomeTpuu. Ilpum pemieHMM 3aJay  MOPAKTUYECKOTO XapakTepa
oOydJaromuiicss  y4uTCAd CTPOUTh MaTEeMaTHYECKME MOJCIHU  peajbHBIX
KU3HEHHBIX CUTYyalluid, MPOBOJAUTH BBIYKMCIECHUS M OLICHUBATH AJE€KBATHOCTH
MOJIYYEHHOTO pe3yibTara.

Kpaiine BaxHO MOTYEPKUBATH CBA3M TEOMETPHH C JIPYTUMH Y4EOHBIMU
npeAMETaMHd, MOTHBUPOBATh HCIOJIb30BATh OINPEACICHUS] T€OMETPHUUYECKUX
buryp U TOHSATHH, EMOHCTPUPOBATH MPUMEHEHUE TMOJYyYEHHBIX YMEHUH B
dusznke U TeXHHKEe. DTU CBA3M HauOolsiee SPKO BHUJHBI B TeMax «BekTopsi,
«Tpuronomerpuueckne cooTHoUweHHs», «Merton KoopauHat» u «Teopema
[Tudaropar.

VYueOHsIii Kype «I'eoMeTpus» BKIIOYAET CIICAYIOIIHE OCHOBHBIC Pa3JIeiIbl
conepxkanusi: «['eomerpuyeckue Gurypel W uUX CBoOWcTBa», «l3mepenue
F€OMETPUYECKUX BEIMYMH», «JleKapTOBBI KOOPAWMHATBI HA IIJIOCKOCTHY,
«BexTopsiy», «JIBrmkeHus miockoctn, «IIpeodpazoBanus momo0us».

Ha wusyuenne yueOGHOro kypca «l'eomerpus» orBoautcs 204 yaca: B 7
KJ1acce — 68 vacoB (2 yaca B Heziento), B 8 kiacce — 68 yacoB (2 yaca B HEAEINIO),
B 9 kitacce — 68 4acoB (2 yaca B HEJIENIO).



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

Hauanenbie monsTus reomerpuu. Touka, mpsmas, OTPE30K, Jyd. YTOJI.
Buzael yrinos. BeprukanbsHbeie U cMexHbIe yIuibl. buccektpuca yriua. Jlomanas,
MHOTrOyroJibHUK. [lapanienbHOCTh M NEPIEHANKYIIPHOCTD MPSMBIX.

Cummetpuunble ¢urypbl. OCHOBHBIE CBOMCTBa OCEBOM CHMMETPUHU.
[IpuMepbl CUMMETPUH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TTOCTPOEHMS C MOMOIIBIO LUPKYJIS U JIMHEUKU. TpeyronbHUK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApEeHHBIN ¥ PaBHOCTOPOHHMI TpeyroibHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa M TMpPU3HAKKM PABHOOEAPEHHOTrO TpeyrojbHuKa. IIpu3Haku
PaBEHCTBA TPEYT OJIbHUKOB.

CoiicTBa M TMpU3HAKA NapauiedbHbIX MpsAMbIX. CyMma  yIJioB
TpPEYroJibHUKA. BHEIIHNE YIIIbl TPEYTOJbHHKA.

IIpssmoyrosibHBIN  TpeyroiapHuK. CBOWCTBO MeEIUAHBI IPSMOYTOJIBHOIO
TPEYroJibHUKA, IPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJBHUKOB. IIpSIMOYTONIBHBIN TPEyTronbHUK ¢ YoM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOH, TeopeMa O OOoJIbIIeM yriie U OoJbLIEH CTOPOHE TPEYroJIbHUKA.
IlepnieHAUKyYJIAp U HAKJIOHHAS.

['eomeTpuueckoe wmecTo TO4YeK. bHCCekTpuca yriia W CEepeAUHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpYy)XHOCTh M KpYr, XOpAa M JuUaMeTp, HUX cBoilcTBa. B3aumHoe
PacCIIONIOKEHHUE OKPYKHOCTH U IpsAMoi. KacarenbHas U ceKylas K OKpy»KHOCTH.
OkpyXHOCTb, BHHMCaHHas B Yroyl. BrucaHHas W ONUCaHHAs OKPYXXHOCTH
TPEYrOJIbHUKA.

8 KUIACC

UYerbipéxyronpauku. [lapamienorpamMm, €ro mnpuU3HaKW U CBOMCTBA.
YacTHble ciydyau MapajjienorpaMMoB (MPsSMOYTOJIbHUK, poMO, KBaapar), UX
NpU3HAKK W CBOMCTBA. Tpamenwus, paBHOOOKas Tpamerusi, €€ CBOWCTBA W
npusHaku. [IpsamoyronpHas Tpanenusi.

Meton ynBoenus menuansl. LlenTpansHas cummetpusi. Teopema daneca u
TEOpEMA O MPOMOPUUOHAIBHBIX OTPE3KAX.

CpenHue nuHUM TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHuKa.



[TogoOue TpeyronbHUKOB, Ko3(pdunreHT nomodus. IlpusHaku momoous
TpeyrojbHUKOB. [IpuMeHeHre nogqo0us npu peleHny NPakTUYeCKUX 3a1ad.

CpoiicTBa miomajaeil reoMerpuueckux ¢puryp. @opmyssl Uil IUIOMIAINA
TpeyrojibHUKa, NapajuiesorpaMma, pomoa u Tpaneuuu. OTHOLIEHKE IUIoIaIen
NMoJ00HBIX GUryp.

Boruncnenne 1uiomiazel  TpEeyrojbHUKOB W MHOIOYTOJBHHUKOB — Ha
KJIeTYaToOM Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu pemieHun
NPAKTUYECKUX 3a/a4.

CuHyC, KOCHHYC, TAHT€HC OCTPOTO YIJia IPSIMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. TpuUroHOMETpUYecKHe (YyHKIUU
yraoB B 30, 45 u 60°.

Brucannbie W 1EHTpalbHbIE YIJIBI, YTOJ MEXAY KacaTedbHOM M XOPIOW.
Yriuel  Mexay XopaamMu M CeKylMMH. BnucanHble W OmNHMCaHHbIE
4eThIpEXYTOJIbHUKHN. B3anMmHOe pacnosiokeHue ABYX OKpykHocTed. Kacanue
okpyxHocTei. OO1ue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KUJIACC

Cunyc, xocunyc, TaHrenc yrioB ot 0 mo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYITbI TPUBEACHUS.

Pemiennie TpeyronpHukoB. TeopemMa KOCHHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpakTHYECKHX 3a/lad C HCHOJb30BAHUEM TEOPEMBbI KOCHHYCOB U
TEOPEMBbI CUHYCOB.

[Ipeobpazosanue mogo6us. [logodue cOOTBETCTBEHHBIX 2JIECMEHTOB.

Teopema O NPOM3BEAECHUU OTPE3KOB XOpJI, TEOPEMBI O MPOU3BEICHHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaAPATE KACaTEIbHOM.

Bektop, nnumHa (MOAyJb) BEKTOpa, COHAIPABICHHBIE  BEKTOPHI,
MPOTUBOMOJIOKHO  HAIPAaBIECHHbIE BEKTOPbI, KOJUIMHEAPHOCTH BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMK HaJl BEKTOpaMH. Pa3iokeHne BEeKTOpa Mo JIByM
HEKoJUTMHeapHbIM BekTopaM. Koopaunatel BekTopa. CKalsipHOE MPOU3BEACHUE
BEKTOPOB, PUMEHEHUE ISl HAXOKICHHS JJIMH U YTJIOB.

JlekapTOoBbl KOOpAMHATBI HA IUIOCKOCTH. YPaBHEHUsS NOpPSIMOU U
OKPY)KHOCTH B KOOpJMHATax, MEpPeceYeHUEe OKPYKHOCTEH U MpsAMbIX. MeTon
KOOPJAWHAT U €ro MPUMEHEHHUE.

[IpaBunbHbIE MHOTOYroNbHUKHW. [lnmuHa oOkpyxHOCcTH. ['pagycHas w
paauaHHas Mepa yIJia, BBIYHMCICHUE JUIMH IyT OKpykHOocTel. [lnomans kpyra,
CEKTOpa, CerMEeHTA.



JIBW>KEHUS TUIOCKOCTH U BHYTPEHHHE CUMMETpUU (Uryp (dieMeHTapHbIe
npeactasnenus). [lapannensHbiii nepenoc. [loBopor.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBbBI
YYEBHOI'O KYPCA «'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4yHOCTHBIE Ppe3yJbTaThbl OCBOCHHMS NPOrpaMMbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NOPOSIBIEHUEM HMHTEpPECA K TMPONUIOMY M HACTOSIIEMY pPOCCUKCKON
MAaTE€MAaTHK{, LEHHOCTHBIM OTHOIIEHWEM K JOCTHKEHHUSIM POCCHUCKHX
MAaTE€MATHUKOB U POCCUMCKON MaTEMaTHYECKOMN IIKOJBbI, K UCIIOJIb30BAHUIO ITUX
JOCTHXKEHUHN B IPYTUX HayKaX U MPUKIAJHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO O0S3aHHOCTEW TpakJlaHWHA U peanu3aluu
€ro mpaB, MPEACTABICHUEM O MAaTEMaTUYECKHUX OCHOBaX (DYHKIIMOHHUPOBAHUS
pPa3sIUYHBIX  CTPYKTYp, SBJICHMH, TMpOLENYyp TIpakIaHCKOro  oOIiecTBa
(manpuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIEHUIO STUYECKUX
npoOsieM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM JOCTIKEHHUN HayKH,
OCO3HAHHWEM BaXHOCTH MOPAJIBHO-3TUYECKUX MPHUHIIMIOB B JEATEIbHOCTH
YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOW Ha AaKTHUBHOE Y4YacTHE B PELICHUHM MPAKTUYECKHX 3ajad
MaTE€MAaTHYECKON HAIPaBIECHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSKEHUM BCEH >KU3HU ISl YCIEITHON MpodheCcCHOHAIbHON
JESTENHbHOCTH W PA3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BHIOOPOM U
NOCTPOCHHEM HHAMBHUAYAJIbHOM TPACKTOPUM OOpa3oBaHUS W HKU3HEHHBIX
IUTAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTHIO K SMOIMOHAIBHOMY U 3CTETHUYECKOMY BOCIPHSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHHUM, pacCyXJeHHUH, YMEHUIO BUIETh
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpPHEHTAlMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOIBI
U o0ImiecTBa, TOHUMAaHUEM MAaTEMaTHYEeCKOW HAayKd Kak c(epbl 4eIOBEUYECKOil
NEATEIIbHOCTH, 3TANOB €€ Pa3BUTUSA M 3HAYUMOCTH JUIA Pa3BUTHUSA LIUBHIIN3ALNH,
OBJIAJICHUEM SI3BIKOM MATEMAaTMKH M MaTEeMaTU4YeCKOW KYJIbTypOH Kak



CPEICTBOM  MO3HAHHUS  MHUpPA, OBJIAJACHHEM  NPOCTEHIIMMH  HaBbIKAMHU
HCCJIEeI0BATEIbCKON AEATENbHOCTH;

6) ¢dusuyeckoe BocnuTaHue, (POPMHPOBAHHE KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YHsl:

TOTOBHOCTBIO MPUMEHSATh MaTEMaTHYECKUE 3HAHUS B HMHTEpecax CBOETO
3I0POBBSI, BEACHUS 370pOBOro o0pa3a JKU3HU (3I0pOBOE  THUTAHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATHUA U OTAbIXa, peryisipHas Qunyeckas
aKTUBHOCTB), C(hOPMUPOBAHHOCTHIO HaBbIKa peQIEKCUM, TPU3HAHUEM CBOETO
npaBa Ha OLIMOKY M TaKOTO K€ MpaBa APYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMell Ha MPUMEHEHHWE MATEeMaTUYECKUX 3HAHUU JUIsl pelieHus
3a/1a4 B 00JIACTH COXPAHHOCTH OKPY>Kalollleil cpeibl, MJIaHUPOBAHUS MTOCTYIIKOB
M OLIEHKH MX BO3MOXHBIX MOCJIEICTBUM JIJIST OKPYKAIOUIEH Cpellbl, OCO3HAHUEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX POOIeM U MyTel UX pelIeHHUs;

8) amanTanus K M3MEHSAIOIIUMCS YCIOBUSIM COIMAIbHON M MPUPOIHOI
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBUSX HEOMPEAENEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO NeSITeNbHOCTh, B TOM
quclie yYMEHHE YYHUTBhCS Yy JIPYyTUX JIoAei, Npuodperarb B COBMECTHOM
JESITEIbHOCTH HOBBIC 3HAHUS, HABBIKMA U KOMIIETEHIIMU U3 ONBITA JIPYTHUX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHUUM HOBBIX 3HAHUH, B TOM YHCIIE
dbopMynHpoBaTh HJI€U, TMOHATHS, THUIOTE3bl 00 OOBEKTAX U SABJICHHUSIX, B TOM
YlClie PaHEee HEW3BECTHBIX, OCO3HABATh JACPUIUTHI COOCTBEHHBIX 3HAHHUHN U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYaIlMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEpP, KOPPEKTHPOBATH
NPUHUMAEeMbI€ PELICHUs U JEUCTBHs, (HOPMYIHPOBATH U OLICHUBATH PUCKU U
MOCJIeNICTBUSA, (OPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJornyeckue JeicTBU:
e BBUIBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKN MAaTEMAaTHYECKUX
00BEKTOB, TOHSATHHA, OTHOIICHUNA MEXIY IMOHATHAMH, (POpMyITHpOBATH
ONpEJICJICHAS] TOHATUW, YCTAaHABJIMBATh CYIIECTBEHHBIM IPHU3HAK



KJ1accu(UKauy, OCHOBaHUSA JUIsl OOOOLIEHUS M CpPaBHEHHMsS, KPUTEpUU
MPOBOAMMOTO aHAIIN3a;

e BOCIPUHUMATh, (QOPMYIUPOBaTH U MPeoOpa3oBBIBATH  CYXKICHUSA:
YTBEpAUTENbHBIE M OTpPHUIATEIbHBIC, CAMHUYHBIC, YAaCTHBIE M OOIIHE,
YCITIOBHBIE;

e BBIABISATH  MaTeMaTHUECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOpeuns B (axTaxX, MaHHBIX, HAONIONEHUSX W YTBEPIKICHUSX,
npeiaraTh ~ KpUTEpUH  JUIS  BBISIBJICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

e JIeTIaTh BBIBOJABI C HWCIOJB30BAaHHUEM 3aKOHOB JIOTHKH, IEIYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUCHHH 110 aHAJIOTHH;

e pa30uparh IOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPKICHUH (TPSMBIE U OT
POTHBHOT0), TIPOBOJIUTH CAMOCTOSITEIbHO HECIIOKHBIE JTOKA3aTeIhCTBA
MaTeMaTUIecKuX (PaKTOB, BBICTPAWBATh APTYMEHTALUIO, TPUBOIUTH
pUMEpHl U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

e BbIOMpaTh cHocoO pemnieHus y4eOHOM 3agayu (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUs, BBIOMPATh HaWOoOJIee TOAXOAAIUN ¢ Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3osrble uccienoBare/IbCKHe 1eHCTBHSA

e HCIIOJIb30BaTh BOMPOCHI KAaK MCCIIEAOBATEIbCKUI MHCTPYMEHT MO3HAHMS,
dbopMynHpoBaTh BOIMPOCH], (UKCHPYIOIIME MPOTUBOpEUUE, MpoOIemMy,
CaMOCTOSATENILHO YCTaHABJIMBAaTh HCKOMOE M JlaHHOE, (POpMUPOBATH
TUIOTE3Y, apTYMEHTUPOBATH CBOIO TIO3UINIO, MHEHHUE;

e TIPOBOAUTH TO CaMOCTOSITEIbBHO COCTABJICHHOMY IUIAHY HECJIOXKHBIH
OKCIIEPUMEHT,  HEOOJBIIOE  HCCIAEAOBAaHHE IO  YCTAHOBICHUIO
0COOEHHOCTEHl MaTeMaTH4YeCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXITy COOOM;

e CaMOCTOATEIHHO (HOPMYITUPOBATH OOOOIIEHNS W BBIBOJIBI MO Pe3yJbTaTaM
NpOBEAEHHOTO HAOIOECHUS, UCCIEI0BaHUs, OLIEHUBATh JOCTOBEPHOCTh
MOJIYY€HHBIX PE3YIbTAaTOB, BBIBOJOB M 000OIIECHU;

e MPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IIPOIECCa, a TAKKE BBLABUIaTh
HPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ ungopmaumeii:

e BBISBIATH HEIOCTATOYHOCTh W W30BITOYHOCTH HWHGPOPMAINH, JTaHHBIX,
HEOOXOAMMBIX JUISI pEIICHUS 3a/1a4H;

e BHIOWpATh, aAHAIM3UPOBATh, CHCTEMATH3UPOBATHh M HMHTEPIPETHUPOBATH
nHOOPMAITUIO PA3IMYHBIX BUIOB B (JOPM MPEACTABICHHUSI,;



e BbIOMpaTh (opMy TMpeAcTaBlieHUs HHPOPMALUMU U WUIIOCTPUPOBATH
peliaemMble 3aJadyd CXeMaMmH, auarpaMmami, HHOW Tpa@uKkodl M HX
KOMOMHAIIUSIMU;

e OLICHMBATh HAJAEKHOCTb MH(POPMAIMU IO KPUTEPHUSIM, MPEIIOKEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KomMmyHuKkaTHBHBIE YHMBepcaibHbIe y4eOHbIe 1eficTBUS:

e BOCHPUHHMMATb W (QOPMYIHPOBaTH CYXAECHUS B COOTBETCTBUM C
YCIOBUSMHM U LEISIMU OOIIEHHUS], SICHO, TOYHO, TPAMOTHO BBbIPa’KaTh CBOIO
TOUYKY 3PEHHSI B YCTHBIX U MUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly pelIeHus 3aJja4l, KOMMEHTUPOBATH MOJTYUYEHHBIN pe3ysbTarT;

e B XOJ¢ OOCYXJECHHsS 3a/laBaThb BOIPOCHI IO CYIIECTBY OOCYXaaeMoii
TEMBbI, MPOOJIEMbI, perIaeMoil 3ajaur, BbICKA3bIBaTh WJEH, HAlleJICHHbIE
Ha TOUCK pEHIeHUs, COIMOCTABISTh CBOM CYXIEHUS C CYXKICHUSMU
JIPYrMX Y4YaCTHUKOB Juayora, OOHApYKHMBaTh pa3iu4yhe U CXOJCTBO
NO3UIMH, B KOPPEeKTHOW Qopme (opmMynupoBaTh pa3HOIIACHS, CBOU
BO3paKCHHUS;

e NPEICTABIATH  pPE3yJbTAaThl  pEHIeHUs  3a7add,  JIKCIEPUMEHTA,
UCCJIEIOBaHUsA,  TPOEKTa, CaMOCTOATENbHO  BBIOMpaTh  (opmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3CHTAIMH U OCOOCHHOCTEN ayTMTOPUU;

e NMOHMMATh W  HCIHOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOH |
UHANBUAYATbHON palbOThl MPU PEIIEHUH YYEOHBIX MaTeMaTH4eCKUX
3ajay;

e TPUHHUMATH LIEJTh COBMECTHOM NIEATETLHOCTH, TUTAHUPOBATH OPTaHU3AIUIO
COBMECTHOW paboThl, paclpeneisTh BUIbI paldOT, JI0roBapuBaTHCA,
oOcyxaaTh mpolecc W pe3yabTaT padoThl, 0000ImaTh MHEHHS
HECKOJbKHUX JIOJICH;

e yY4acTBOBaTh B TIpYyMmoBbIX ¢(opmMax paboTel (0OCYyXIeHHs, OOMEH
MHEHHUSIMH, MO3TOBBIE IUTYPMBl U JPYTH€), BBIIOJIHATH CBOIO 4YacTh
paboThl M KOOPAMHHMPOBATH CBOM JEHCTBHS C JPYrUMH UJICHAMH
KOMaH/Ibl, OIICHMBATh KAayeCTBO CBOETO BKJaja B OOMIMHM MPOAYKT IO
KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHUS.

PeryjisiTUBHBbIC YHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

Camoopranusanus:
e CAMOCTOSITEJIBHO COCTaBJIATH IJIaH, AJITOPUTM pPEIICHUs 3a7aud (WK ero
4acTh), BBIOMPATh CIOCOO PEIICHUS ¢ YIETOM HMEIOIIUXCS PECypcoB U



COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUpPOBaTh M KOPPEKTHUPOBATh
BapUaHThI PEIICHUI ¢ y4ETOM HOBOM MH(POpPMALIUU.
CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:

e BIAJETh CIOCOOAMHU CaMOIPOBEPKH, CAaMOKOHTPOJIS TMpolecca U
pe3yJsibTaTa pelIeHUs] MATEMAaTUYECKOM 3a1a4UH;

e MPEABUACTh TPYIAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IIPU PEIICHUU
3a7]a4yd, BHOCUTh KOPPEKTHBBI B JCATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWIEHHBIX OIMOOK, BHISBICHHBIX TPYAHOCTEH;

e OLICHMBATH COOTBETCTBHUE PE3yJibTaTa NEATEIbHOCTH MOCTABICHHOW €U
U YCJIOBHUSIM, OOBSICHATh TPUYUHBI JOCTHUXKEHUS WM HEIOCTHKCHHS
1[eJTU, HAaXOIUTh OITUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATHI

K xonmy oOydenuss B 7 kJjacce OOyYarOIIMICS TOIMYYUT CIETYIOIIUE
IPEMETHBIE PE3YIIbTATHI:

Pacno3naBaTh u3yueHHbBIE TEOMETpPUYECKHE QUTYpPBI, OMPEALIATh HUX
B3aMMHOE PACIIOIOXKEHUEe, U300paxaTh reoMeTpuyeckue (Uryphl, BBITIOIHSATH
YEpTEeKH O YCIOBUIO 3aayd. M3mepsaTh JIMHEWHBbIE M YIJIOBHIE BEJIMYMHBI.
Pemrats 3aaun Ha BEIYKMCIIEHUE JUIMH OTPE3KOB U BEJIMYHH YIJIOB.

Henaty rpyOyi0 OIEHKY JMHEHHBIX U YIJIOBBIX BEJIHMYMH TMPEIMETOB B
peaNbHON KU3HU, Pa3MepOB MPUPOJIHBIX OOBEKTOB. PaznuyaTh pasmepsl ITHX
00BEKTOB IO MOPSAKY BETUYUHBI.

CtpouTh 4epTeKHU K FTEOMETPUUECKUM 3a1a4aM.

[Tonb30BaThCsl TMpU3HAKAMH PABEHCTBA TPEYTOJbHUKOB, HCIOIb30BATh
NPU3HAKU U CBOMCTBA PaBHOOENPEHHBIX TPEYTOJbHUKOB IIPH PEIICHUU 3a]1a4.

[IpoBoauTH JIOTUYECKHUE paccyxaeHus c UCITOJIb30BAHUEM
F€OMETPUUECKUX TEOPEM.

[Tonp30BaThCsA MpHU3HAKAMHU PABEHCTBA NPSMOYIOJIBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEAMWAHbI, IPOBEIAEHHOM K THUIIOTEHY3€ MPSIMOYTOJBHOTO
TPEYTOJIbHUKA, B PELICHUU T€OMETPUUECKUX 3a/1a4.

OnpenensaTe NapauIedbHOCTh MPSIMBIX C IOMOLIBIO YIJIOB, KOTOPBIE
oOpazyeT ¢ HUMHU cekymias. OnpenensaTh TapaIeTbHOCTh MPSIMBIX C TIOMOIIHIO
PaBEHCTBA PACCTOSAHUM OT TOYEK OJTHOU MPSIMOU 10 TOYEK APYrOM MPSMOM.

Pemate 3agaum Ha kieT4aTol Oymare.

[IpoBOANTE BBIYUCIEHUS U HAXOJUTh YHUCIOBbIE U OYKBEHHBIE 3HAUYCHUS
YIJIOB B TE€OMETPUYECKHX 3aJadax C HCIOJb30BAHUEM CYMMBI YTJIOB
TPEYTOJIbHUKOB M MHOTOYT'OJIbHUKOB, CBOMCTB YIJOB, OOpa30BaHHBIX MpPHU



MEPECEUCHUN JIBYX MapajUIeIbHbIX NPSAMBIX CeKylled. Pemates mpakTuyeckue
3a7]a4M Ha HAXOXKJICHUE YTJIOB.

Brnanete MOHSATHEM T€OMETPUYECKOTO MECTA TOYEK. YMETh ONPEAEIATH
OMCCEeKTpUCY yrjla ¢ CEpPeAUMHHBIM TNEPHEHAUKYISIP K OTPE3Ky Kak
F€OMETPUUECKUE MECTA TOUEK.

DopMyIUPOBATH OMPEACICHUSI OKPY>KHOCTH U KPyra, XOpJbl U AUaMETpa
OKPYKHOCTH, MOJIb30BAaThCA UX CBOMCTBAMU. YMETh INPUMEHSITH 3TH CBOMCTBA
MIpY PEILLICHUY 3aa4.

BiageTe NoHsATHEM ONMUCAHHON OKOJIO TPEYTrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh e€ 1eHTp. [lonb3oBathes (pakTamMu O TOM, YTO OMCCEKTPHUCHI YIIIOB
TPEyrojibHUKa MEPECEKAlOTCs B OJHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
NEPIECHANKYISAPBI K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

BiageTs noHsiTHEM KacaTeIbHOW K OKPY>KHOCTH, MOJIb30BATHCS TEOPEMOM
0 TEPHNEeHAUKYJISIPHOCTH KacaTelbHOWM W pajadyca, NPOBEAEHHOTO K TOYKE
KacaHHs.

[Tonp30BaThCd  MPOCTEUIIMMU  TEOMETPUUYECKMMH  HEPABEHCTBAMHU,
MOHUMATh UX MPAKTUYECKUN CMBICI.

[IpoBOAUTH OCHOBHBIE TEOMETPUYECKUE TTOCTPOEHUS C TOMOIIBIO IUPKYJIS
1 JTUHEHKH.

K xoniy oOydenus B 8 kJjacce OOyYarOIIMICS TOMYYUT CIETYIOIIUE
MIPEIMETHBIE PE3YJIHTATHI:

PacriosHaBaTh OCHOBHBIE BHbl YETBIPEXYTOJBHUKOB, WX DJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMHU MIPHU PEIICHUU T€OMETPUUYECKUX 3a]1a4.

[IprMeHTh CBOMCTBA TOUKHU INEPECEUCHUS MEAUAH TPEyroJibHUKa (IIeHTpa
Macc) B pEUICHUH 3a/1ad.

Bnagers mnoHsATHEM CpenHENW JIMHUMA TPEYroJbHUKA W TpalleluH,
MPUMEHSTh UX CBOWCTBA MPHU PEIIEHUH I'€OMETpUYECKUX 3aaad. [lonb3oBaThCs
Teopemor dajieca U TEOPEMOU O MPOMOPLUUOHAIBHBIX OTPE3KAX, MPUMEHATH UX
IUJI pEIICHUS PAKTUYECKUX 3a/1a4.

[IpuMeHAT,  NpU3HAKK  TMOJ00MA  TPEYroJbHUKOB B PEIICHUU
F€OMETPUUYECKHX 3a/1a4.

[Tonp3oBaTecst Teopemoii [ludaropa s pemeHus TEOMETPUUECKHX U
npakTuueckux 3aaad. CTpOUTh MaTEMAaTHYECKYI0 MOJIeNb B MPAKTHUYECKUX
3aJlayax, CaMOCTOATEIBHO [€JIaTh YEPTEK M HAXOAUTh COOTBETCTBYIOIINE
JUTAHBL.

Bnagers mnoHATHAMH CHHYCAa, KOCHHYCAa M TaHI€HCAa OCTpPOTO yrja
NPSIMOYTOJILHOTO  TpeyrojbHuKa. [lob30BaThCA H3TUMM TOHSITHUAMU IS
peIIEHUS TPAKTUYECKUX 3a]1a4.



Boluncnsate  (paznuuHbIMU  crioco0amu)  IUIOMIA[b TPEYroJibHUKA U
IUIOWAAM  MHOTOYTOJBHBIX  ¢Quryp  (monm3ysich, Trae  HEo0X0auMo,
KAJIbKYJIATOpOM ). IIpuMEHsITh MOTydYeHHbIE YMEHMSI B IPAKTUYECKUX 3a7adax.

BnageTs NOHATHSIMU BIHMCAHHOTO U LEHTPAIbHOTO YIJa, MCIOJIb30BaTh
TEOPEMbl O BIIMCAHHBIX YIJIaX, yriax MEXIy XOopAaMmH (CeKyIIMMH) U YIIie
MEXIY KacaTeJIbHON U XOpJI0i MpU PEIIEHUH T€OMETPUUECKHUX 3a/1ay.

BiianeTs noHsATHEM ONKMCAHHOIO YETHIPEXYTOJIBHUKA, IIPUMEHATH CBOWCTBA
OMKMCAHHOIO YETHIPEXYTOJIbHUKA IIPU PELIEHUU 3a]1a4.

[IpuMeHsTh MoMyYeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTU4YeCcKue
MOJENU IS 3aJad peajlbHOW JKU3HM U TPOBOJUTH COOTBETCTBYIOILIUE
BBIUMCIICHUSI C TMPUMEHEHUEM IM0A00US U TPUTOHOMETpUM (IOJIB3YSCh, TlE
HEO0OXOIUMO, KAJIbKYJISITOPOM).

K konmy oOyuenus B 9 kjacce oOyyalomUHCA MOJYYUT CIEAYIOIINE
NPEIMETHBIE PE3yIbTaTHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIMU OCTPBHIX YIJIOB, HAXOAUTH C HUX
NOMOIIBI0 Pa3IUYHbIE DJIEMEHTHI MPSMOYTOJIBHOTO TPEYroJibHUKA («pelieHue
OPSIMOYTOJIBHBIX TPEYrojabHUKOB»). Haxoauth (C MOMOIIBIO KaJlbKYJISTOpPA)
JUTMHBI ¥ YTJIBI JJ11 HETaOJIMYHBIX 3HAUCHUH.

[Tonws30BaThCs dbopmynamu MIPUBEACHUS U OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JUISI HAXOXKIECHHUS COOTHOILIEHUN MEXIY
TPUTOHOMETPUYECKUMU BEJIMYUHAMM.

Hcnonp3oBaTh TEOpPEMBI CHUHYCOB M KOCHUHYCOB JUISI HaXOXKICHUS
Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY ), IPUMEHSITh
UX MPU PELICHUH T€OMETPUUYECKUX 3a/1au.

Brnagets moHsTHSIMH TpeoOpa3oBaHUS  MOJ00US, COOTBETCTBEHHBIX
AJIEMEHTOB  MOJM00HBIX  ¢uryp. Ilomp3oBaTbecsi  CBOWCTBAMHU — TOJIOO0MS
IIPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIATD JIMHBI U HAXOAUTH YIJIBl Y TTOJI0OHBIX
¢uryp. IlpumeHsTH CBOWCTBa TOMOOMS B TPAKTHUYECKUX 3a7adaxX. YMeTb
OPUBOAUTH IPUMEPHI MOJOOHBIX GUTYP B OKPYXKAIOIIEM MHUPE.

[lonp30BaTeC  TEOpeMamMH O TMPOU3BEACHUM OTPE3KOB  XOpA, O
IIPOU3BEAECHUH OTPE3KOB CEKYIIMX, O KBAJPATE KacaTeJIbHOM.

[Tonp30BaTHCS BEKTOpAaMH, TIOHUMATh X T€OMETPHUECKUN U (PU3NYIECKUit
CMBICJ, MPHUMEHATh UX B PEUICHHUH T'€OMETPUYECKUX U (PU3NYECKUX 3aj]ad.
[IpuMeHATh CKaNsSIpHOE MPOU3BEJICHWE BEKTOPOB I HAXOXKJIECHHUA MJIMH U
YTJIOB.

ITosnb30BaTBCS METOAOM KOOpPAMHAT Ha IIOCKOCTH, INPUMEHATH €ro B
PELICHNH F€OMETPUUYECKUX U IPAKTUYECKUX 3a/1a4.



BnageTs NoHATUAMH IPAaBUIBHOTO MHOTOYTOJIBHUKA, IJTMHBI OKPYKHOCTH,
JUTMHBI YT OKPY>KHOCTU U paJluaHHON MEpbI yIila, YMETh BBIYUCIIATH IUIOUIAAb
Kpyra u ero yacteil. [IpuMeHATh noiayyeHHble YMEHUS B MPAKTUYECKUX 3aa4ax.

Haxoaute ocu (MM LEHTPBI) CUMMETPUU (PUTYp, MPUMEHATH JIBUKEHHUS
IUIOCKOCTHU B MPOCTEUILNX CITydasiX.

[IpyMeHsATh MoNyyYeHHbIE 3HaHUS Ha MPAKTUKE — CTPOUTh MaTeMaTUYECKUe
MOJENU I 3aJad peajbHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOILIUE
BBIUMCIICHUS C MPUMEHEHUEM TMOA00US M TPUTOHOMETPUYECKUX (YHKUIUN
(monb3ysich, I1e HEOOXOUMO, KAJIBKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsbl
ITpocreiimme reomeTpudeckue GUTYPHI U
P . P uryp bubmmoreka [{OK
1 ux cBoiictBa. M3mepenne 14
https://m.edsoo.ru/7f415e2e
TCOMETPHUICCKUX BEIIMYNH
bu6moreka [IOK
2 T 22 1
PEYrobHiId https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIe NPSIMBbIE, CyMMa yTJIOB 14 1 bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTh U Kpyr. ['eoMmeTpruueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
> Hosropenne, obobumenne sHannii 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME



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

8 KUIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iejioB U TeM uudpoBbIie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIEC
padoTsbI padoThI
pecypcsl
. bubnuoteka [JOK
1 q 12 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOTIOPITMOHATBHBIX OTPE3KaX, MOJ00HbIE 15 1 bubmmorexa TTOK
pomop ’ https://m.edsoo.ru/7f417e18
TPEYTOJIBHUKH
[nomane. Haxoxaenue miomanei
3 Tpe HIOJ'I)II)HI/IKOB u JI\I/IHOFO OJfSHHBIX ¢ur 14 1 Bubnmorexa [IOK
peyr r YP- https://m.edsoo.ru/7f417e18
[Tmomaau mogoOHBIX HUryp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPHUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. Briricanubie u
5 OIHMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpPY>KHOCTEH
bubmuoreka [JOK
6 I1 606 i 4 1
OBTOPEHIE, OOODILEHAC SHAHHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



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 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM nudpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHUHYCOB. Penienue TpeyroJbHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nonobus. Merpuueckue 10 1 bubnuoreka [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
B 12 1
3 CHTOPH https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha TJIOCKOCTH 9 1 bubmorexa [OK
P PA https://m.edsoo.ru/7f41al2c
[IpaBusibHBIE MHOTOYTOJIBHUKH. JlTHA
5 of HOCTH U TIJIO y; b Kpyra 8 8 Bubamorexa [JOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue miomanei
bu6mmoreka [JOK
6 6
JlBIKCHIS IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHUE, 0600IICHNE, 7 5 bu6mmoreka [JOK
cUCTEMAaTU3alys 3SHAaHUN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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