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HOACHUTEJIBHAS 3AIINCKA

I'eomeTpuss Kak OAWMH W3 OCHOBHBIX pAa3[ejOB IIKOJIBHOM MAaTEMATHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUNTh U3YUYEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHWH M  B3aMMHOE PpACHOJIOKEHUE, ONUPAETCA Ha  JIOTHMYECKYIO,
JOKa3aTeNbHYIO JIMHUIO. L[EHHOCTh M3ydeHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JIOKa3aTeNbHbIE PACCYXKIAEHUS, CTPOUTH JOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
HUCTUHHBIC YTBEPXKICHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyKIeHusi «OT TPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
(dbopMynrpoBaTh 0OpaTHBIE YTBEPKACHHUS.

Bropoil uenpt0 U3ydeHUsT T€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPHU PEIICHUU KaK MAaTeMaTHYECKHX, TaK M MPAKTHYECKUX 3ajad,
BCTPEUAIOIIMXCA B peanbHOW Ku3HU. OOyyarlomuiicss [ODKEH Hay4YHUThCs
OTpEJICIUTh T€OMETPUUYECKYIO0 (DUTYpPY, ONMUCATH CIIOBAMM JAHHBIA YEPTEX WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOTO Kabeys wiu TpeOdyeMble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIUTENbHAS JIMHUSA B U3yYCHUU T€OMETPHUH.
[Ipu pemieHuun 3amay MPAKTUUYECKOTO XapakTrepa OOyYaroIIMiiCs yYUTCS CTPOUTH
MaTeMaTHUYEeCKUe MOJCIM  pealbHBIX KU3HCHHBIX CHUTyallud, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TEOMETPUM C JIPYTUMU Y4eOHBIMU
npeIMeTaMi, MOTUBUPOBATH MCIIOIB30BATh ONPEIEICHUSI TEOMETPUUECKUX PUTYp
U TIOHSTHM, EMOHCTPUPOBATh NMPUMEHEHUE MOJYyYEHHBIX YMEHUW B (PU3MKE U
TEXHUKE. OTH CBS3M HauOojiee spKo BUAHBI B TeMax «BekTtopsy,
«TpuroHomerpruueckue CoOTHOIEHUs», «Meron koopauHat»y U «Teopema
[Tudaropar.

VYyeOnbiii kypc «l'eomeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIE Pa3/Ieibl
comepkanmsi: «['eomerpuyeckue GUTYppl W WX CBOWCTBa», «l3Mepenue
FEOMETPUYECKUX  BEIUYUH», «JleKapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTH,
«BexTopsi», «JIBuxkeHus miockoctn, «IIpeodpazoBaHus mogo0us».

Ha u3yuenue yueoHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 Kiiacce
— 68 yacoB (2 yaca B Hezielni0), B 8 Kilacce — 68 yacoB (2 yaca B HeZeN0), B 9 kiacce
— 68 yacoB (2 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

HauansHbie noustusa reomerpun. Touka, npsmasi, OTPE30K, Jyd. YToi. Buasl
yrioB. BeprukanbHble W CMEXHbIe yIubl. buccexkrpuca yrma. Jlomanas,
MHOTI'OYToJIbHUK. IlapannensHOCTh U NEPIEHAUKYIAPHOCTD IIPSAMBIX.

CummeTtpuunbie ¢purypsl. OCHOBHBIE CBOMCTBA 0ceBoi cumMeTpuu. [Ipumepsl
CUMMETPUHU B OKPYKAIOLIEM MUDE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBI LUPKYJA U JIMHEUKUA. TpeyrojbHHK.
BricoTa, Mmennana, GuccekTpuca, MX CBOMCTBA.

PaBHOOeApEeHHBIN W PaBHOCTOPOHHUN  TpeyrojbHuUKH. HepaBeHCTBO
TPEYrOJIbHUKA.

CpoiicTBa M TMpU3HAKW pPaBHOOENPEHHOTO TpeyrojbHuKa. IlpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M MPU3HAKY NapaJIeIbHbIX NpsAMbIX. CyMMa yriioB TpeyroJbHHKA.
Bremnue yribl TpeyroyibHUKa.

[IpsMoyronbHBIA  TpeyroibHUK. (CBONCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEyroJibHUKA, IPOBEAEHHOM K runoTenyse. [Ipu3Haku paBeHCTBa NPSAMOYTOJIbHBIX
TPEYroNbHUKOB. IIpsIMOYTOIBHBIN TPEYTrONIbHUK € YIJIoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPAaBEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie M OoJIbIIed CTOPOHE TPEyrobHHKA.
IlepnieHAUKYJIAp U HaKJIOHHAS.

I'eomerpuueckoe MecTo TOUYeK. buccekrpuca yrima U CepeaUHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJla U JuUaMmeTp, HuX CBoMcTBa. B3anmHoe
PaCIIONIOKEHUE OKPYKHOCTH M IpsiMoM. KacarenbHas M cekylias K OKPY>KHOCTH.
OkpyXHOCTb, BIIHMCaHHas B Yroj. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYrOJIbHUKA.

8 KUIACC

UYerpipéxyronpuuku. [lapamnenorpamMm, ero npu3Haku U cBorMcTBa. YacTHble
ClIly4au MapajuieorpaMMoB (TIPSIMOYTOJBHUK, poMO, KBaapar), WX MPU3HAKH H
cBoiictBa. Tpamenus, paBHOOOKass Tpamenus, €€ CBOWCTBA W MPHU3HAKH.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenuss menuansl. LlenTpanbHas cummerpus. Teopema daneca u
TEOpEMA O MPOMOPUHOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJbHUKA U Tpaneuuu. LleHTp macc TpeyroibHuKa.

[Tomobue TtpeyrombHUKOB, KodpdumueHnt mnomodus. I[lpusHaku momo0Hs
TPEyroibHUKOB. [IpuMeHenne no1o0us npu peleHrny NPakTHIEeCKUX 3a/1au.

CaoiicTBa miomaneit reomerpuyeckux ¢uryp. dopmynsl s 1UIoWIAIA
TpEyrojbHUKA, Mapajuiesorpamma, pomOa u Tpanenuu. OTHOUIEHUE IUIOLAJEH
oA0OHBIX QUTyp.



Beruncnenue miomanei TpeyroabHUKOB U MHOTOYI'OJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemenun
IIPAKTUYECKUX 3a/ay.

CHHyC, KOCHHYC, TaHI'€HC OCTPOTO yrIila MPSAMOYTOJIBHOIO TpPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpPUrOHOMETpUYECKHE (YHKIIHUH
yrioB B 30, 45 u 60°.

BniicanHblie ¥ IEeHTpaNIbHBIE YIUIBL, YTOJI MEXAY KacaTeJIbHON U XOPIAOU. YTJIbI
MEXAY XOpAaMHM M CEeKyLIMMH. BrnucaHHbIC M ONMCAHHBIE YETBIPEXYIOJILHUKHU.
B3aumHoe pacnonokeHue nByx okpyxkHocTed. Kacanue okpyxkHocreil. OOmue
KacaTeJbHbIC K JBYM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHreic yrimoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOKAECTBO. DOPMYJIBI IPUBEICHUS.

Pemenue tpeyroyibHUKOB. TeopeMa KOCUHYCOB U T€OpeMa CUHYCOB. PelieHue
MPAKTUYECKUX 33/1a4 C UCIIOJIBb30BAHUEM TE€OPEMBI KOCUHYCOB U TEOPEMbI CUHYCOB.

[IpeobpazoBanue moao6us. [logoOre cOOTBETCTBEHHBIX DJIEMEHTOB.

TeopemMa 0 TPOM3BEACHUM OTPE3KOB XOpJ, TEOPEMbI O TMPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTe KacaTeIbHOM.

Bexktop, anuHa  (MO&ynb) ~ BEKTOpa,  COHAINpPABIEHHBIE  BEKTOPHI,
IPOTHUBOIMOJIOAKHO HAIIPABJIEHHBIE BEKTOPHI, KOJUITMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OMNEpallMd HaJ BeKTopaMu. Pa3nokeHWe BEeKTOpa IO JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopanmHatel BekTopa. CKalsipHOE TPOU3BEICHHE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHHS JJIUH U YTJIOB.

JlexapTOBbI KOOPIMHATHI HA TNIOCKOCTH. Y pPABHEHUS MPSMON U OKPYKHOCTH B
KOOpJIMHATaX, MEPECEYEHUE OKPYKHOCTEM M HpsMbIX. MeToa KOoOpAMHAT U €ro
IPUMEHEHHE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. [[JTMHA OKPYKHOCTH. [ pagycHas u paauaHHas
Mepa yria, BBIUKMCIECHUE JUIMH Ayr OKpyXHOcTeW. Ilnomaae Kpyra, cekropa,
CEerMEeHTa.

JIBMKEHUST TIIOCKOCTH M BHYTPEHHHE CHUMMETpUU (QUryp (3dJIeMEeHTapHbIE
npeactasienus). [lapannensHeiil nepeHoc. [loBopor.



INIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUHA  ITPOI'PAMMBbI
YYEBHOI'O KYPCA «(T'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4uHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTrO Kypca
«I"'eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYecKOe BOCIMTAHHUE:

OpOSIBIIGHUEM HHTEpeca K TMPOIUIOMY M  HACTOALIEMY pPOCCUHUCKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTI)KEHHUSIM  POCCHUMCKUX
MaTEMaTUKOB U POCCHICKON MaTeMaTH4eCKOW WIKOJIbI, K HCIOJb30BAHUIO ATHX
JOCTHXKEHUH B IPYTUX HayKaX U NPUKIAJAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHHIO O0S3aHHOCTEN rpak/laHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOILEayp IpakJaHCKOro obiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JIOCTH)KEHUH HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX PUHIIUIIOB B ICSITEIbHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacCTHE B PEIICHUM NPAKTUYECKUX 3adad
MaTE€MAaTHYECKON HAIPaBICHHOCTH, OCO3HAHMEM BaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHus Ha MPOTHKEHUU BCEM KM3HM IJIsl yCNEmHOW MNpodecCuoHaTbHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM UHAMBUIYATIbHON TPACKTOPUM O0PA30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CIIOCOOHOCThIO K OMOIMOHAIBHOMY U  JCTETUYECKOMY  BOCIPHUSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3ajad, PEIICHUH, PACCYKIEHUH, YMEHUIO BUICTh
MaTeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuell B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMaHHEM MaTeMaTUYeCKON HayKd Kak cQepbl 4YeIoBeuYecKO
NEATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBHIIN3ALMH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICcTBOM
MIO3HAHUS MHpA, OBJIAJIEHUEM IPOCTEHIIMMU HABBIKAMHM HCCIIEN0BATEIbCKOM
NEeSATENbHOCTH;

6) ¢usumyeckoe BocnuTraHue, GopmMHpoOBaHHME KYJbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJEHHA  30pOBOro  oOpa3a JKHW3HM  (30pOBOE  IIUTAaHUE,
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cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryisipHas Qunyeckas
aKTUBHOCTBH), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(IEKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIKMOKY M TAKOTO K€ MpaBa JPyroro 4yejJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a71a4 B
00JIaCTH COXPAaHHOCTHU OKpY Karouleil cpe/ibl, INIAHUPOBAHMS MOCTYIIKOB M OLEHKH
UX BO3MOXHBIX MOCIEACTBUI ISl OKpYKaIoUEeh cpeibl, 0CO3HAHUEM IJI00aJIbHOTO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pPelIeHHUs;

8) aganTanus K M3MEHSIIOIMMCS YCJOBHMAM CONMAJIbHOW W NPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JEUCTBHUSIM B YCJOBHUSIX HEONPEJEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTHCS y JPYTux JoJiel, MpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAHWA, B TOM 4YHUCIE
(bopMynHpoOBaTh UJIEU, TIOHATHS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHHUMATH
CTPECCOBYIO CHUTYallMI0O KaK BbI30B, TPeOYyIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaEMble peUIeHUs] U JeHUCTBUS, (OpMynHpoBaTh U OLEHUBATh PUCKU U
nocjencTBus, (OPMUPOBATDH OMBIT.

METANPEIMETHBIE PE3YJIBTATbBI
Ilo3naBaTe/ibHbIe yHUBEpPCAJIbHbIE Y4eOHbIE JeiicTBUS

Ba3oBble JJoruyecKkue JelcTBUA:

BBISBJISITH W XapaKTEpHU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMaTHYECKHX
OOBEKTOB, TOHSATUH, OTHOIICHHH MEXKAYy TOHATUAMH, (OPMYIUPOBATH
ompeeNIeHHs] TIOHSITHH, YCTaHABIMBATh CYIIECTBEHHBIN MpHU3HAK Kiaccu(ukammm,
OCHOBAHUS JIJIs1 0000IICHHS M CPaBHEHHUSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;
BOCIIPUHHUMATh, (DOPMYITHMPOBATh U IPEOOPA30BBIBATE CYXKIACHUS: YTBEPAUTCILHBIC
1 OTpHIATEIIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHEIC,

BBISIBIISITh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHUBOPEYHUS B
dakTax, MaHHBIX, HAOIIOJACHUSAX WM YTBEPXKACHHUAX, MpejaraTb KPUTECPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNI;

JIe7IaTh BBIBOJIBI C MCTIOJIb30BAHMEM 3aKOHOB JIOTHKHU, AEYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIOUYECHUH, YMO3aKIIOUYEHUH 110 aHAJIOTHH;

pa3dupaTh JI0Ka3aTeIbCTBA MAaTEMAaTHYECKUX YTBEpPKICHUN (MpsAMbIE W OT
MPOTUBHOTO), MPOBOJUTH  CAMOCTOSITEJIBHO  HECJIOKHBIE  JIOKa3aTeJbCTBA
MaTeMaTH4eCKuX ()akTOB, BBHICTpPAWBATh APTyMEHTAIMIO, NMPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC PACCYKICHHUS,



BBIOMpATh COCO0 pelleHus yuyeOHOU 3ajauu (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHusi, BbIOMpaTh HauOonee MNOAXOASIIHMA C YYETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ncciaenoBaTe/ibCKue 1eiiCTBUS:

WCIIOJb30BaTh BOMPOCHI KaK MCCJIEAOBATEIbCKUI HMHCTPYMEHT IIO3HAHWUS,
GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
CaMOCTOSITEJIbHO yCTaHABIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIMIO, MHEHUE;

MIPOBOJIUTH 1O CAMOCTOSITEILHO COCTABJICHHOMY TUIAHY HECJIOXKHBIM AKCTIEPUMEHT,
HEOOJBIIOE HCCIEOBAaHUE MO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTU4YeCKOIo
00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXIY COOOM;

CaMOCTOATENLHO (OpPMYNIHpPOBaTH OOOOIIEHHs] M BBIBOJALI IO pe3yJibTaTam
OpOBENEHHOTO  HAOIOJEHUs, HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U O00OIICHU;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE Tpoliecca, a TaKKe BBIJIBHUTAThH
MPEATNONIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJIATH  HEJOCTAaTOYHOCTh M HM30BITOYHOCTh  WH(OpMAIMM,  JTaHHBIX,
HEOOXOAUMBIX JIJIsI PEIICHUS 3aa4H;

BLIOMpATh,  AHAIW3UPOBATh,  CHUCTEMATU3UPOBATH W  HMHTEPIPETUPOBATH
UHGOPMAIINIO PA3IMYHBIX BUIOB U (POpPM IIpeicTaBlICHNUS,

BbIOMpaTh (OopMy TpeacTaBlieHUs MHPOPMalUU W WUIIOCTPUPOBAThH pellaeMble
3aJlayu CXeMaMH, uarpaMMamMu, MHOU rpadukoil 1 uX KOMOUHAIUSIMU;

OLICHMBATh HAJEXKHOCTh MH(OpPMAIIUU 110 KPUTEPHUSIM, NPEITIOKEHHBIM YUUTEIEM
Wi cPOopMyITUPOBAHHBIM CAMOCTOSITENBHO.

KommyHuKaTHBHBIE YHUBEPcaIbHbIE YUeOHbIe 1eificTBUS:

BOCIIPUHUMATh U (POPMYIHUPOBATh CYXKIEHHUS B COOTBETCTBUU C YCIOBUSIMU H
HEJSIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M TUCHBMEHHBIX TEKCTaX, JlaBaTh IOSACHEHHsS TI0O XOAYy pEIICHHsS 3aJayH,
KOMMEHTHUPOBATh MOJTYYECHHBIN Pe3yJIbTaT;

B XOJ¢ OOCYXIEHHS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXKIA€MOM TEMBHI,
mpoOJeMbl, pemaeMol 3a7add, BBICKA3bIBATh WJCH, HAIICJICHHBIE HA TOUCK
pEelIeHns, COIMOCTaBIATh CBOM CYXKACHUS C CYXKICHUAMH APYTMX YYACTHHKOB
auanora, oOHapy)KMBaTh pa3IMude W CXOJCTBO TO3UIUN, B KOPPEKTHOH (opme
dbopMynHpoBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEACTaBIATh PE3YJIbTaThl PEIICHUS 3aJayd, SKCIEPUMEHTAa, MCCIEeI0BaHMS,
MPOEKTa, CaMOCTOATEIHHO BBIOMPATh (OpMAT BBICTYIUICHUS C YYETOM 3ajad
MpEe3eHTAIMU U OCOOCHHOCTEN ayIuTOpUH;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHAHOW U MHWBUAYaJIbHON PabOThI
MIpU PEIICHUU yYeOHbIX MAaTEMAaTUUECKUX 3a/1a4;

MPUHUMATH 1I€JIb COBMECTHOM JI€ATENIbHOCTH, IIJIJAHUPOBATh OpPraHU3aALUIO0
COBMECTHOU paboThl, pacmpeieisiTh BUABI padOT, JAOTrOBapUBATHCS, OOCYKIATh
MPOIIECC M PE3yIbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHUX JIIOACH;
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y4acTBOBaTh B TIpynmoBbIX (opmax paboThl (0OCYyKIeHUsS, OOMEH MHEHUSIMU,
MO3TOBBIE MITYPMbI U IPYTHE), BHIMOIHATH CBOIO YaCTh pabOThl U KOOPAUHUPOBATH
CBOM JICUCTBHUSI C APYTUMHU WICHAMHU KOMaH/bl, OLIEHUBATh Ka4€CTBO CBOET0 BKJIAJa
B 0O0mMH TPOAYKT MO KpUTEpUsIM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJICCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIC Y4eOHbIC ACHCTBHS

Camoopranusanus:

CaMOCTOSITEIbHO COCTABJISITH TUIAH, aJICOPUTM pelIeHus 3a7adyd (MJIu €ro 4acTh),
BBIOMpPATh CMOCO0 pelIeHUus] ¢ YYETOM MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM C YIETOM
HOBOU MH(MOpMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJLHbIH HHTEJJIEKT:

BJaJIeTh CHOCO0AMU CaMOIIPOBEPKH, CAMOKOHTPOJII Tpolecca M pe3ylibrara
pelieHrs MaTeMaTUYeCKOM 3a1auu;

OpPEeABUICTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTH TIPH PCIICHUH 3ajadH,
BHOCHUTH KOPPEKTHUBBI B JICSITCIBHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yJbTaTa JEATCIBHOCTH TIOCTABICHHON I1IEU W
yCIIOBUSAM, OOBSCHATh IPUUMHBI JJOCTHXKEHUS WM HEJOCTHXKEHUS 1IeJIU, HAXOAUTh
olIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHmy oOyuenus B 7 kJjacce OOYYaIOIMICSH TMOIYyYUT CICAYIOIIHE
HpEIMETHBIE PE3yJIbTATHI:

Pacrio3HaBaTh W3ydeHHBIE T'E€OMETPHUYECKHE (QUTYpPBI, ONPEACIATh UX
B3aMHOE PAacCIOJIOXKECHHE, W300pakaTb T€OMETPUUYCCKUE (HUTYpBI, BBIOIHITH
YEepPTEXKHU IO YCIOBUIO 3a/1a4un. VI3MepsTh TMHEHHBIC U YTIIOBBIC BETUYHHEI. PemaTh
3aJla4M Ha BBIYUCIICHUE JJIMH OTPE3KOB U BEJIMYUH YTIIOB.

Henate TpyOyro OIEHKY JWHEHWHBIX W YIJIOBBIX BEIUYUH TPEIMETOB B
peaNbHON JKM3HU, pPa3MEpOB NPHUPOJHBIX OOBEKTOB. PaznmuuaTh pasmepbl 3THUX
00BEKTOB TIO MOPSAKY BETUYUHBI.

CTpouTh YepTEXKH K TEOMETPUUECKUM 3a]1ayaM.

[Tonp30oBaThCs MpU3HAKAMH PABEHCTBA TPEYTOJIHHUKOB, HCIOJIb30BATh
MPU3HAKH U CBOWCTBA PAaBHOOCAPECHHBIX TPEYTOILHUKOB P PEIICHUH 3a/1a4.

[TpoBOIUTH JTOTUYECKHE PACCYNKACHHUS C MCTOIB30BAHHEM T€OMETPHUCCKHUX
TEOpEM.

[Tonp30oBaThCA TpPH3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJbHHUKOB,
CBOMCTBOM M€JIMaHbI, MPOBEAEHHON K TUTIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHUKA,
B PEIICHUH T€OMETPHUCCKHX 3a/1a4.



Onpenensate NapajyieIbHOCTh MPSAMBIX C IOMOUIBIO YTJIO0B, KOTOpPBIE 00pa3yeT
¢ HUMH cekymas. OnpeaesnsaTe MapajieNbHOCTh NPSIMBIX C MOMOIIBI) PaBEHCTBA
PaCCTOSIHUN OT TOYEK OJHOM IPSAMOMU 10 TOYEK APYroM MpsMOil.

Pemate 3agaun Ha KineTyaToil Oymare.

[IpoBOAUTH BBIYMCIEHUS U HAXOAUTh YUCIIOBbIE U OYKBEHHBIE 3HAUCHHUS YTJIOB
B T'€OMETPUYECKUX 3aJadyax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJBbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpPH NEPECEUECHUM JIBYX
MapajljIeIbHBIX MPAMBIX CEKYIIEW. Pemars npakTuyeckue 3a4ayd Ha HaXOXKJACHUE
YIJ0B.

Bianers mNOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEaeisTh
OMCCEeKTPHCY yIJla U CepeAUHHBINA MEePIEeHIUKYISP K OTPE3KY KaK r€OMETPUUYECKUE
MecTa TOYEK.

@opMynUpPOBaTh ONPEACICHUSI OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPYKHOCTH, IIOJIb30BATHCSI UX CBOMCTBAMU. YMETh IIPUMEHATH 3TU CBOWCTBA IIPU
peLIeHUH 3a]ay.

Biianetp moHsATHEM ONMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoAuTh €€ ueHtp. Ilomb3oBaThcsi (pakTaMu O TOM, YTO OUCCEKTPHUCHI YIJIOB
TPEyroJIbHUKa IIEPECEKAalTCs B OJHOM TOYKE, U O TOM, YTO CEPEAVHHBIC
NEPIICHAUKYJIISPBI K CTOPOHAM TPEYIrOJIbHUKA [IEPECEKAIOTCS B OJJTHON TOYKE.

BiianeTp noHsTHEM KacaTelbHOM K OKPY’KHOCTH, IOJIB30BATHCS TEOPEMOMU O
NEPIEHIUKYIIIPHOCTH KACATEIIbHON U painyca, IPOBEAEHHOIO K TOYKE KaCaHUs.

Ilonp30BaThCA NPOCTEUIINMU IT'€OMETPUUECKUMH HEPAaBEHCTBAMM, IIOHUMATH
UX IPAKTUYECKUN CMBICII.

IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKUE IOCTPOEHUS C ITOMOIIBIO LUPKYJIA U
JIMHEUKU.

K koHmy oOyuenus B 8 kJjacce OOyYarOmMICS TMOTYYUT CICAYIOIIHAE
PEAMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJbl YETHIPEXYTOJBHUKOB, MX 3JIEMEHTHI,
M0JIb30BAThCSl UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOYKHM IEPECEUCHHS] MEIUWAH TPEYroibHUKa (LEHTpa
Macc) B pEILLICHUH 3a]1a4.

Bnaners noHsiTueM CpeiHEN TMHUH TPEYTOJIbHUKA U TPANECLIUU, IPUMEHSITh UX
CBOMCTBA IIPU PELIEHUH reoMeTpudeckux 3anad. [lonp3oBarecs Teopemon Paneca
U TEOPEMOW O MPONOPUUOHAIBHBIX OTPE3Kax, NPUMEHATh HUX I PEIICHUA
MPAKTHYECKUX 3a/1a4.

[IpuMeHsTh NpU3HAKKU TOAOOUS TPEYTOJIBHUKOB B PEIICHUH T€OMETPUUYECKUX
3a7a4.

[Tonp3oBaTecst Teopemoit [ludaropa mms permeHuss TEOMETPUUYECKUX H
MpaKkTH4eCKUX 3a7a4. CTPOUTh MATEMATUYECKYIO MOJIETb B MPAKTUYECKHUX 3a/1auax,
CaMOCTOSITEIBHO JI€JIaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIHUE JJTUHBI.



Bnagets NOHATHSMU CHHYCAa, KOCHHYCa M TaHI€HCa OCTpOro yria
MPSIMOYT'OJILHOTO TpeyroibHUKa. [10ab30BaThCsl 3TUMU MOHATUSIMH ISl PEILEHUS
MPaKTUYECKUX 3a]a4.

Boruncnsath (pa3auyHbIMU clocOo0aMM) TUIOIIA/Ib TPEYTroJIbHUKA W TUIOIIAIU
MHOTOYTOJIbHBIX ~ Quryp (mosb3ysich, TIJ€ HEOOXOAUMO, KaIbKYJISITOPOM).
[IprMeHATh NOJTyYeHHbIE YMEHUS B IPAKTUUYECKHUX 3a/1ayax.

Bnagets NOHATHSMU BIOUCAHHOTO W UEHTPAJIBHOIO VIJia, HCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIaX, YIJlaX MEXJy XopAaMu (CEKYLIUMHU) U yTie MEXIY
KacaTeJIbHOM U XOPJIOH IPU PELIEHUN I'€OMETPUYECKUX 3a1a4.

BnageTe MOHSATHEM ONHUCAHHOTO YETHIPEXYTOJBHUKA, MPUMEHSTh CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA NIPU PEIICHUU 3a]1a4.

[IpyMeHsATh MOJIy4eHHbIE 3HAHMSI HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE
MOJIENU JIJIs 3a/1a4 peanbHON JKU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NpUMEHEHUEM TMOAO00US W TPUTOHOMETpUM (IONB3YSCh, I/A€ HEOOXOIUMO,
KaJIbKYJISITOPOM ).

K koHmy oOydeHus B 9 kiacce OOyYarOIIUKCS TIOJYYUT CIEIYIOIIHE
NPEIMETHBIC PE3yIbTaThI:

3HaTh TPHUTOHOMETPUYCCKHE (YHKIMHA OCTPBIX YIJIOB, HAXOAUTh C UX
MIOMOIIBI0  Pa3JIMYHBIC 3JIEMEHTBHI IMPSAMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHHE
PSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaXoIUTh (C MOMOIIBIO KATBKYISATOPA) ITUHBI
M YIJIBI U1 HETaOJUYHBIX 3HAUCHUI.

[Tonb3oBaThcst popmMyliaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM [IJISl HAXOXKIEHUS COOTHOLIEHUH MEXIy TPUTOHOMETPUUYECKUMHU
BEJIMYUHAMM.

Hcnonb3oBaTh TEOPEMBbI CHHYCOB U KOCHHYCOB JIJIsl HAXOXKJICHUS Pa3IUYHbBIX
AJIEMEHTOB TPEYroJbHUKA («pELIEHUE TPEYrOJIbHUKOBY»), MPUMEHATh HX IMPHU
pEIICHUH TeOMETPUUECKHUX 3a]1ay.

Brnagets nonsTusiMu npeodpazoBaHus 0100us, COOTBETCTBEHHBIX AJIEMEHTOB
nogo0HbIX ¢uryp. Ilonp3oBaThCs CBOMCTBaMHM TOJ00MS MPOW3BOJIBHBIX (QUTYD,
YMETh BBIYHUCIATH JJIMHBI U HAXOIUTh YIIbl y mogoOHbIX ¢uryp. [IpumeHsaTs
CBOMCTBAa TOMO0WMS B TMPAKTUYECKUX 3ajadax. YMETh MPUBOIUTH TPUMEPHI
MO0OHBIX GUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaTECS TEOPEMaMU O MIPOU3BEICHUN OTPE3KOB XOP/I, O MPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBaApaTe KacaTeIbHOM.

[Tonp30BaThCSA BEKTOpAMH, MOHUMATh MX TEOMETPHUECKHH M (HHU3MUECKUI
CMBICII, TIPUMEHSATh WX B PEHICHUU TEOMETPUUYCCKUX W (PHU3MYecCKUX 3ajmad.
[TpuMeHsTh CKaNsIpHOE MPOU3BEICHUE BEKTOPOB sl HAXOKICHHUSI ITTUH U YTJIOB.

[Tonp30BaTHCS METOIOM KOOPJIMHAT HA TUIOCKOCTH, IPUMEHSTH €r0 B PEIICHUH
r€OMETPUICCKUX M MPAKTHICCKUX 3a7ad.

BrnageTs mOHATHSMH NPaBUILHOTO MHOTOYTOJIBHHUKA, IJIUHBI OKPY>KHOCTH,
JUTMHBI TyTU OKPYXXHOCTH W PaJUaHHOW MEpHI YIJIa, YMETh BBIYHUCIATH TUIONIAIb
Kpyra u ero yacteil. [[puMeHsTh moaydeHHbIE YMEHHS B MPAKTHYECKUX 3a/a9ax.
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Haxoaute ocu (WM UEHTPbI) CUMMETpUHM (UTYp, HNPUMEHSITh JBHKECHUS
IJIOCKOCTHU B MPOCTEUILNX CITydasiX.

[IpyMeHATh NOJIyYeHHbIE 3HAHMSI HA MPAKTUKE — CTPOUTh MATEMAaTHYECKHE
MOJIENIN JIJIS 3a/1a4 peajbHOU JKU3HHU U MPOBOJUTH COOTBETCTBYIOIIUE BHIYMCICHHUS
C NPUMEHEHHEM NOJ00US M TPUTOHOMETPUYECKUX (PYHKUUH (TOJB3YACh, TIE
HEO0O0XO0UMO, KAJIbKYJISITOPOM).
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TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmmuecTBo yacos
HaumenoBanme DJIeKTPOHHBbIE
Ne Kon IpakTu
o/ | PA3AEIOB U TeM B OCHOBHOE CoTepskane OcHOBHBIE BU/IBI AeSITEJIbHOCTH (ungposrbie)
ro | TPOJIbHbIE | YeCKH
NPorpamMmbIl cero pog ¢ eg ¢ P 00yyarmmxcs o0pa3oBaTe/ibHbIE
pabdoTbl | paGoTHI pecypebi
[Ipocrenmme PopMyIHpPOBATH OCHOBHBIE MIOHITHS
reOMETPUUECKIE U OTIpe/ieTICHUSI.
OOBEKTHI. Pacnio3naBath n3y4eHHbIC
MHOTOYTOJIEHUK, reoMeTpuIecKue QUrypsl,
JIOMaHasl. OTIPENIETISATh UX B3aUMHOE
CMmexHbIe U pacIosoKeHne, BBITIOIHATh YePTEK
BEPTUKAIIbHBIC YTJIbI. 0 YCIIOBUIO 3a/1a4H.
Pa6ora ¢ npocteitmiumu | [IpoBoauTs npocreinive
YepTEKAMH. MIOCTPOEHHUS C MMOMOIIBIO HUPKYJISA U
N W3mepeHue IMHEWHBIX U | JIMHEWKHU.
[Ipocreitmme N
YTJIOBBIX BEJIMYHH, N3mepsTh TMHEWHBIE U YTIIIOBBIE
r€OMETPUYECKHUE
BBIYMCIICHUE OTPE3KOB U | BEJIMYMHBI TEOMETPUUECKUX U
(burypsl 1 ux
> YTJIOB MPaKTUYECKUX OOBEKTOB. bubnuoreka [JOK
1 CBOIJiCTBA. 14 .
VsMeDerie Onpenenars «Ha Iias3» pa3Mepbl https://m.edsoo.ru/7f415e2e
p pealibHbIX 00BEKTOB, MPOBOIUTH
TEOMETPHHACCRIX rpyOyIo OIICHKY UX pa3MepoB
BEJWYVH PYyoy yuxp POB.

Pemats 3aga4un Ha BeIYHCIICHUE
JUTMH OTPE3KOB ¥ BEJMYHH YTJIOB.
PemaTp 3agaun Ha B3auMHOE
PacHoJI0KeHHE TeOMETPUIECKIX
buryp.

[MpoBoauTh KIIaCCU(UKAIINIO YTIIOB,
BBIUUCIIATh JIMHEHHBIE U YTIIOBBIE
BEJIMYHMHBI, TPOBOIUTH
HE00X0/IMMBIE TI0Ka3aTelIbHbIE
paccyxIeHHUsl.
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3HAKOMMTBHCS C UCTOPUEN pa3BUTHSA
reoOMEeTPUU

TpeyronbHUKH

22

[TonsaTHE O paBHBIX
TPEYrOJbHUKAX U
MIepBUYHBIE
IPEJICTaBIECHUS O
paBHbIX ¢urypax. Tpu
IpHU3HAKa PaBEHCTBA
TPEYTrOJIbHUKOB.
[Ipu3Haku paBeHCTBA
IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB.
CBOWCTBO MeIHUaHBI
MPSIMOYTOJIbHOTO
TPEeYroJjbHUKa,
MPOBEIEHHOM K
TUIIOTEHY3E.
PaBHOOepeHHBIC 1
PaBHOCTOPOHHHE
TPEYrOJIbHUKH.
[Ipu3Haku u cBOMCTBA
paBHOOEPEHHOTO
TPEYroJIbHUKA.
Hepasencrtpa B
FEOMETPHH.
[IpssmoyronpHbII

TPEYroJIbHUK C YIJIOM B
30°

Pacnio3naBath napel paBHbIX
TPEYroJIbHUKOB Ha TOTOBBIX
YepTexkax (C ykazaHueM
NPU3HAKOB). BEIBOIUTH CIEICTBHS
(paBEHCTB COOTBETCTBYIOIINX
3JIEMEHTOB) U3 PABEHCTB
TPEYrOJIbHUKOB.

PopMynHpoOBaTh ONPEACIICHHUS:
OCTPOYTOJILHOTO, TYITOYTOJIBHOTO,
PSIMOYTOJTBHOTO,
paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB;
OUCCEKTPUCHI, BEICOTHI, MEINAHBI
TPEYroJbHUKA; CEPETUHHOTO
NEePIeHINKYIspa OTPe3Ka;
nepuMeTpa TpeyrojbHUKa.
®opMyIUpOBaTh CBOMCTBA U
MIPU3HAKU PABHOOEIPEHHOTO
TPEeYroJbHUKA.

Ctpouthb 4epTexH, peraTh 3a4a49H C
MOMOUIBIO0 HAX0K/ICHUS PAaBHBIX
TPEYTrOJIbHUKOB.

[TpuMeHsTh IPU3HAKKU PABEHCTBA
HPSIMOYTOJIBHBIX TPEYTOJILHUKOB B
3a/1a4ax.

Hcnonb3oBath udpoBbIe pecypchl
JUIS UCCTIeIOBAHUS CBOMCTB
U3y4yaeMbIX QUryp.

3HaKOMUTbHCS C UCTOPUEH pa3BUTHS
reOMEeTpUHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2e
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[TapamiensHble IPsIMBIE,
ux cBoiictBa. Hakpect
Jexauue,
COOTBCTCTBCHHBIC U
OJHOCTOPOHHHUC YI'JIbI,
00pa3oBaHHbIE IIPU

DopMyIMpOBATH MIOHATHE
[apaJuIeIbHBIX IPAMbIX, HAXOJUTh
IPAKTUYECKUE TPUMEPHI.

H3yuate cBOMCTBA YIJIOB,
00pa30BaHHbBIX NP IIEPECCUECHUN
HapauIeIbHBIX IPSAMbIX CEKYILEH.

epeceyeHnn [IpoBoauTh N0Ka3aTeNbCTBA

NapauleJIbHBIX IPSAMBIX | APAJUIETbHOCTU JABYX MPSMBIX C
[TapannensHbie CEeKYIIICH ). MOMOIIIBIO YIJIOB, 00pa30BaHHBIX
npsMbIE, CyMMa 14 [Tpusznax MIPU MEPECEUCHUU ITUX MPSIMBIX bubnuoreka [JOK
YIJIOB NapaJIEIbHOCTH NPSMBIX | TPEThEH MPSAMOM. https://m.edsoo.ru/7f415e2e
TpEeyrojbHUKa yepe3 paBEeHCTBO Boruncnsats cymMMy yriioB

PacCTOSIHUN OT TOUYEK TPEYroJbHUKA U MHOTOYTOJIbHHKA.

OJTHOM MPSIMOM 110 Haxomuth uncnoBbie u OyKBEHHBIS

BTOPOU MPSAMOM. 3HAYEHUs YIJIOB B TEOMETPUUYECKUX

Cymma yrioB 3a/1a4ax C UCIOJIb30BaHUEM TEOPEM

TPEYroJIbHUKA. 0 CyMME€ YI'JIOB TPEYrOJIbHUKA U

Brennue yrist MHOTOYTOJIbHHKA.

TPEyroJibHUKA 3HAKOMUTHCS C UCTOPUEN Pa3BUTHUS

reoOMeTPUH

OKpyXHOCTb, XOpJ1a U @opMynHpoOBaTh ONPEACIICHHUS

JMaMeTp UX CBOWCTBA. OKPYXHOCTH, XOP/ibl, IUAMETPA U

KacarenbHas KacaTeJIbHON K OKPYKHOCTH.

OKPYKHOCTH. N3yyaTh ux CBOMCTBA, IPU3HAKH,

OKpyXHOCTb, BHUCAHHAsl | CTPOUTH YEPTEHKHU.
OxpyXHOCTb U B yroi. llonsarue o I'MT, | HccnenoBaTe, B TOM 4ucie
KpYT. 14 NPUMEHEHUE B 33J]a4ax. | UCHOJb3Yys HU(PPOBBIE PECYPCHI: bubnnoreka [JOK
I'eomeTpuuecku buccekrpuca u OKPYXHOCTb, BIIUCAHHYIO B YTOJ; https://m.edsoo.ru/7f415e2e

€ IIOCTPOCHHA

CepeMHHbIN
NEePHEHANKYIIAP KaK
reOMETPUUECKHE MECTa
TOYEK.

OKpyXHOCTb, ONTUCAHHAsA
OKOJIO TPEYTrOJIbHHKA.

LEHTpP OKPY>KHOCTH, BIUCAHHOU B
YTOJI; PABEHCTBO OTPE3KOB
KacaTeabHBIX. MICITOIB30BaTh METO/T
I'MT s noxasarenbcTBa TEOPEM O
nepecedyeHnt OUCCEKTPUC YIIIOB
TPEYTOJIbHUKA U CEPEIMHHBIX
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OKpyXHOCTb, BOUCAHHAs
B TPEYTOJIbHUK.
[Ipocreitmme 3amaum Ha
IIOCTPOEHUE

NEPIEHAUKYIIAPOB K CTOPOHAM
TpeyroJibHuKa ¢ nomoiso ['MT.
OBnazneBaTh NOHATUSAMHU BIMCAHHOMN
Y ONUCAHHOM OKPYXHOCTEU
TPEYTrOJbHUKA, HAXOIUTh LIEHTPBI
ITUX OKPYKHOCTEH.

PemaTte ocHOBHBIE 3aa4M Ha
IIOCTPOEHUE: yIia, paBHOTO
JTAHHOMY; CEpEIUHHOTO
NEePIEHANKYIIApA JAHHOTO OTPE3Ka;
IPSIMOM, IPOXOIAIIEN Yepes
JTAHHYIO TOYKY U
NEePNEHANKYJIAPHON JaHHOMN
NPSIMOI; GUCCEKTPUCHI TAHHOTO
yTJ1a; TPEYrOJIbHUKOB I10
Pa3JINYHBIM 3JIEMEHTAM.
3HAKOMUTHCS C UICTOPUEN Pa3BUTHUS
reoOMEeTPUH

[ToBTOpEHME,
5 000011IEHNE
3HaHUU

[ToBTOpEHME U
000011IeH1E OCHOBHBIX
MOHATHUH U METOIOB
Kypca 7 Kiacca

Pemrats 3a1aun Ha MOBTOpEHUE,
WJUTFOCTPHUPYIOITUE CBI3U MEXKIY
Pa3IMYHBIMU YaCTIMH Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2e

OBIIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

68
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8 KUVIACC

KosnuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue
Ne Kon IpakTn OcHOBHBIE BU/bI (uudposbie)
n/n PasaeIoB H TEM Bcero | TpoibHBIE | YeCKHe OcHoOBHOE cofep:kaHue IeATeIbHOCTH o0pa3oBaTe/ibHbIE
porpaMme! paﬁo"r],] paﬁo"r],] oﬁyqalonmxca pecypchl

[Tapannenorpamm, ero N3o0paxaTh 1 HAXOAUTH Ha

MIPU3HAKU U CBOMCTRBA. YepTeKaxX YETHIPEXYTOJIbHUKU

YacTHbie ciyyan Pa3HBIX BUJIOB U UX DJIEMEHTHI.

napajuieJIorpaMMOB DopMynHpoOBaThH

(IpsAMOYTOJILHUK, POMO, OIIPENIETICHUS:

KBaJIpaT), UX MPU3HAKU U napajuieaorpamma,

cBoiicTBa. Tpamenus. MPSIMOYTOJIbHUKA, poMOa,

PaBHOGOKas 1 KBaJIpaTa, Tpareuu,

MPSIMOYTOJIbHAS TPATEIUi. | PAaBHOOOKOU Tparenuy,

Meron yaBoeHUs MEIMaHbI. | IPSMOYTOJIbHOM TpaNelnH.

LlenTpanbHas cHMMETpUS Jloka3bIBaTh M UCIOJIb30BaTh

IIPU PELICHNH 3a/1a4 IPU3HAKU

1 YeThIpEXyroJIbHUKN 12 1 I/IPCB(I))ﬁCTBa: P bubmorexa LOK

napajuiesiorpaMmma,
psIMOYToJIbHHKA, poMOa,
KBaJipara, Tparneuuy,
paBHOOOKOI Tpamnenuu,
MPSIMOYTOJIbHOM Tpameruu.
[TpuMeHsITh METO/ yIBOCHUS
MeMaHbI TPEYroJIbHUKA.
Hcnonb3oBath 1udpoBbIe
pecypchl AJisi UCCIIEOBAHUS
CBOMCTB M3y4aeMbIX QUTYP.
3HaAKOMHUTBHCS C UCTOPHUEH
pa3BUTHS TEOMETPUH

https://m.edsoo.ru/7f417e18
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Teopema daneca u
Teopema o
MIPOMOPIIMOHAIBHBIX
OTpe3Kax,
o1o00HbIE
TPEYrOJbHUKU

15

Teopema daneca u Teopema
0 MPONOPLHUOHAIBHBIX
OTpe3Kax.

Cpenusist muHuA
TPEYTrOJbHUKA.

Tpanenus, e€ cpenuss
JVHUSL.
[IponopuroHanbHbIE
OTPE3KHU.

LlenTp macc B
TPEYTrOJIbHUKE.

[TogoGHbBIE TPEYTOIBHUKH.
Tpu npuszHaKa moao0us
TPEYTrOJIbHUKOB.
[Ipumenenue nogooust mpu
pELICHUH TPAKTHYECKUX
3aja4

[IpoBOAUTH OCTPOCHUS C
MIOMOUIBIO IUPKYJISI U TUHEHKU
C UCIIOJIb30BAHUE TEOPEMBI
daseca u TEOPEMBI O
IIPONOPLUUOHAIBHBIX OTPE3KaX,
CTPOUTH YETBEPTHII
IIPONOPLUUOHAIBHBINA OTPE30K.
IIpoBOAMTH TOKA3aTENBCTBO
TOT0, YTO MEJHaHbI
TPEYrOJIbHUKA IIEPECEKAOTCS B
OJIHOII TOUYKE, ¥ HAaXOdUTh
CBSI3b C LIEHTPOM Macc,
HAXOIMUTh OTHOIIIEHUE, B
KOTOPOM M€JIMaHbl JeATCs
TOYKOM MX IEPECCUCHMUS.
Haxoauth 11ogo0HbIE
TPEYTOJbHUKH HA TOTOBBIX
yeprexax ¢ yKazaHuEM
COOTBETCTBYIOIIUX IPU3HAKOB
moxoous.

PemaTs 3axa4uu Ha 1o100HbIE
TPEYTOJIBbHUKHU C TIOMOILBIO
CaMOCTOSITEIBHOTO
IIOCTPOCHHUS YEPTEKEHN U
HaXO0KJEHUs NOJOOHBIX
TPEYTOJIbHUKOB.

IIpoBoauTH T0KA3aTEIHLCTBA
C UCIOJIb30BaHUEM IIPU3HAKOB
moxoous.

Jloka3pIBaTh TpU NIPU3HAKA
10100 TPEYTOJIbHUKOB.
IIpuMeHATH NOTy4YEHHBIE
3HAHMSI [IPU PELICHUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18
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F€OMETPUYECKUX U
IIPAKTHUYECKUX 3a/1a4.
3HAKOMMTBCS € HCTOPUEH
pa3BUTHSI TEOMETPUU

IImomane.
Haxoxnenue
Ioniaaei
TPEYTOJIbHUKOB U
MHOTOYTOJIEHBIX
¢buryp. [Tnomamn
Mo00HBIX pHUryp

14

CBoiicTBa 1momajei
FEOMETPHUYCCKHUX PUTYP.
DopMyJIbl IS TIIOIIAAN
TPEYroJbHUKA,
napajuiesorpamma,
Tpanenuu. Beraucnenne
TUIOMIAZICH CITOKHBIX
¢uryp. [lnomaau puryp Ha
KJIeT4aTo# Oymare.
IInomanau mogo0HbBIX
buryp.

3agauM ¢ MPaKTHYECKUM
conepxanuem. Pemenue
3aJ1a4 ¢ IIOMOIIBIO METOIa
BCIIOMOTaTSIbHOM ILIOIIAIHN

OBnazneBaTh NEPBUYHBIMU
npeCTaBICHUAMHU 00 00meit
TEOPUH IUIOIIAIU (MEPHI),
dbopmyIMpoBaTh CBOMCTBA
TUTONIA/IN, BBISICHSITD UX
HaTJISTHBIA CMBICII.

BreiBouTH hOpMYITHI TUTOTIIA N
napaienorpaMma,
TPEYroJIbHUKA, TPATICITUH U3
bopMyITBI TITOIATN
MPSIMOYTOJIbHUKA (KBaapaTa).
BreiBoauth hopmyibl miiomaam
BBIITYKJIOTO
4eThIPEXYTOJIbHUKA YEPE3
JaroHaIH U YroJl MEX]Ly
HUMU.

Haxoauts mnomanau guryp,
M300paXEHHBIX HA KJIETYATOM
Oymare, UCIOJIb30BATh
pazOuenue Gpurypbel Ha YacTH H
noctpauBanue. Pazbupath
MPUMEPHI UCIIOJIb30BAHUS
BCIIOMOTATEJIHOM MIOIIAAN
JUIS PEIICHUS TEOMETPHUECKUX
3ajad.

Haxoauts mnomaau
noI00HBIX (uUryp.

Boruancnsate miomaam
Pa3IMYHBIX MHOTOYTOJIBHBIX

buryp.

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18
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Pemare 3a1aun Ha miIomams ¢
MPAKTUYECKUM COAEP)KAHUEM

Teopema [Tudaropa
Y Havasa
TPUTOHOMETPHH

10

Teopema [Tudaropa, u eé
npuMmenenue. Onpenenexnue
TPUTOHOMETPUUECKUX
¢GyHKIIHIT OCcTpOTO yriia
IPSIMOYT OJTBHOTO
TPEYroJIbHUKA,
TPUTOHOMETPUYECKHE
COOTHOIIICHU B

HIPSIMOYT OJIBHOM
TpeyrojbHuke. OCHOBHOE
TPUTOHOMETPHUYECKOE
TOXIECTBO

Jloka3bIBaTh TEOpEMY
[Tudaropa, ucnosnb3oBath €€ B
MPaKTUYECKUX BHIYUCIICHUSIX.
DopMynHpoBaTh ONPEACICHUS
TPUTOHOMETPHUIECKUX
(GyHKIMI OCTpOTro yria,
MIPOBEPSITH KX KOPPEKTHOCTD.
BrBonTh
TPUTOHOMETPUUECKHE
COOTHOIIICHUS B
MPSIMOYTOJIBHOM
TPEYroJIbHUKE.

HccnenoBaTh COOTHOIIEHUS
MEX1y CTOPOHAMU B
IPSIMOYTOJIBHBIX
TPEYroJbHUKAX C YIJIaMHU B
45° u 45°; 30° u 60°.
Hcnonws3oBath hopmysibl
MIPUBE/ICHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE
TOKJIECTBO ISl HAXOXKACHUS
COOTHOILIEHUHN MEX]TLY
TPUTOHOMETPHUYECKUMHU
GYHKIHMSIME pa3TuIHBIX
OCTPBIX YTIIOB.

[TpuMeHsITh MoJTydeHHbIE
3HAHUA U YMEHUS IpU
pELIEHUU TPAKTUYECKUX
3a/1a4.

3HaKOMHUTBHCS C UCTOPHUEH
pa3BUTHUS TE€OMETPUHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18
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Brmcannrnie u HCHTPAJIbHBIC
YTJIBI, YTOJ MEXKIY
KacaTeJIbHOU U XOPAOH.
Yrusl MeXIy XOpAamu U
CEKYILIUMHU.

DopMyJIUpOBaTH OCHOBHBIE
OIIpPENEIICHNUs, CBSI3aHHBIE C
yriamu B Kpyre (BIIUCaHHBIN
yroJ1, UEHTPAJIbHBINA yroJr).
Haxonuts BnucaHHble yIiibl,

Vsl B Bnucannbie u onucanHbie OTIUPAIONIMECS HA OJIHY JIYTY,
OKPYXHOCTH. YETBIPEXYTOJIbHUKHU, UX BBIYUCIISITH YIJIBI C TTOMOIIBIO
Bnucanusie u MIPU3HAKU U CBOMCTRBA. TEOPEMBI O BIIUCAHHBIX YTJIaX,
OTIMCaHHBIE [IpuMeHeHne 3TUX CBOMCTB | TEOPEMBI O BIIUCAHHOM
5 YETHIPEXYTOJIbHUKH. 13 MIPU PEIICHUN YETBIPEXYTOJIbHUKE, TEOPEMBI bubmmorexa LIOK
https://m.edsoo.ru/7f417e18
Kacarenbnbie k reOMETPUUECKHX 3a/1a4. 0 LIEHTPAJIbHOM YTJIE.
OKPYXHOCTH. B3anmuOe€ pacnosioxxeHue HccenenoBars, B TOM YUCIE C
Kacanue JBYX OKPY)KHOCTEH, 00IIMe | MOMOIIbIO IM(PPOBBIX
OKpYKHOCTEH kacarenbHble. Kacanme pPECYpPCOB, BIIMCAHHBIC U
OKpPY>KHOCTEU OIMCaHHBIE
YETHIPEXYTOJIbHUKU, BHIBOJIUTH
MX CBOMCTBA U MPU3HAKH.
Hcnonp30BaTh 3TH CBOMCTBA U
IIPU3HAKYU IIPH PELICHUH 3a]a4
[ToBTOpEHME OCHOBHBIX Penrate 3amaun Ha
MOHSATUN U METOJIOB KYpCOB | IIOBTOPEHUE
6 HosTopene, 4 7 u 8 KIaccoB 0206]112?1]46 I/InmoprHp}’/IomHe CBSI3U Eubmrorexa TOK
0000111eHE 3HAHUT . ’ https://m.edsoo.ru/7f417e18
3HAHUU MEXy Pa3IMYHbIMHU YaCTAMU
Kypca
OBUIEE KOJIMYECTBO
YACOB I10 68
[TPOI'PAMME
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9 KUVIACC

KosnuecTBo 4acoB DJIeKTPOHHBbIE
Ne Haumenosanne K 11 OCHOBHBIE BUIbI (ungposrbie)
H KTH
n/n pa3aesioB M TeM 0 pa OcHoBHOE coepxaHue p
mporpamMmb Bcero | TposibHBIE | 4YecKkHe JAeATeJbHOCTH 00y4aroIuXcs o0pa3oBaTe/ibHbIE
padoThI padoThI pecypchl
Omnpenenenue DopMynHpoOBaTH ONPEACTICHUS
TPUTOHOMETPUIECKUX TPUTOHOMETPHUIECKUX
¢ynkumii yriaos ot 0° 1o (GYHKUMH TYNBIX U MPSMBIX
180°. ®opmyis YTJIOB.
npuBeaeHus. Teopema BriBouTh TEOpEMY
KOCHHYCOB, T€OpeMa KOCHHYCOB U TEOPEMY CHHYCOB
cuHycoB. Pemrenne (c pamuycoM ONMCaHHOM
TPEYrOJIbHUKOB. OKPY>KHOCTH).
[IpakTrueckoe BreiBouTh hopmynsl tst
MMPUMEHEHHE IOKa3aHHBIX | BRIUMUCICHUS TIJIOMIAIEH C
Tpuronomerpus.
TEOpPEM HCIIOJIb30BAHUEM TEOPEM
1 TeopeMbl KOCUHYCOB 16 1 rpHroHOMETPHHE (hopMyia bubnuoreka [IOK
U CUHYCOB. Pemenne Y https://m.edsoo.ru/7f41al2c
IJIOIIAIU TPEYTOJIbHHUKA Yepes3
TPEYroJIbHUKOB
JIBE CTOPOHBI M YTOJI MEXIY
HUMH, (popmysa TIoman
YETBIPEXYr0JIbHUKA YEPE3 €TI0
JMaroHaJId U yroJl MEeX1y
HUMH).
Pewate TpeyroibHUKH.
Pewate npakruueckue 3a1auu,
CBOJISIIIMECS K HAXOXKICHUIO
Pa3IMYHBIX JIEMEHTOB
TPEYroJbHUKA
[IpeoGpaszoBanue [Tonstue o OcBauBaTh MOHATHE
noo0us. npeoOpa3oBaHUU npeoOpa3oBaHus MOA0OUS.
2 MeTtpudeckue 10 1 o ao0ust HccnenosaTh oTHOLIEHUE bubmiorexa HOK
P ' N https://m.edsoo.ru/7f41al2c
COOTHOIIEHUS B JUHEHHBIX 2JIEMEHTOB (QUTYD
OKPYXHOCTH pu npeoOpa3oBaHUH
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CooTBETCTBEHHBIE
AIIEMEHTHI TMOJA00HBIX
buryp.

Teopema o mpousBeaeHUN
OTPE3KOB XOpJ, TeopemMa
0 MPOU3BEACHUN OTPE3KOB
CEKYILIUX, TEOPEMA O
KBaJIpaTe KacaTeJIbHOM.
[IpumeHeHue B pemeHnn
F€OMETPUYECKUX 33124

nono6us. HaxoauTs npumepsl
noI00Ms B OKpYy>Karomien
JICACTBUTEIIBHOCTH.
BriBouTh MeTpUUeCcKue
COOTHOIIEHUS MEXKTY
OTpPE3KaMH XOP/I, CEKYIIHNX U
KacaTeJbHBIX C
WCIIOJIb30BaHNEM BIUCAHHBIX
YTJIOB U MOJ00HBIX
TPEyroJibHUKOB. Pemath
reOMETPUUECKHE 3a7a9l U
3a/1a4M U3 peaTbHOM KU3HU C
WCITOJIb30BAHUEM TTOI0OOHBIX
TPEYrOJIbHUKOB

Bekropsl

12

Onpenenenre BEKTOPOB,
CIIO’KEHHME W BRIYMTAHUE
BEKTOPOB, YMHOKEHHUE
BEKTOpa Ha YHUCJIO.
duzndeckui U
r€OMETPUUYECKUN CMBICIT
BEKTOPOB.

Paznoxenue BekTopa o
JIBYM HEKOJUTMHEAPHbBIM
BekTopaM. KoopauHatsl
BekTopa. CkansipHoe
MIPOU3BEJICHUE BEKTOPOB,
€ro NpUMEHEHUE ISt
HaXO0XKJICHUS JJINH U
YIJIOB.

Pemenue 3agau ¢
MOMOIIIbIO BEKTOPOB.
[IpuMeHeHnne BEKTOPOB
JUISL pellieHus 3a1a4
bu3uKU

Hcronp30BaTh BEKTOPHI Kak
HaIpaBJIEHHbIE OTPE3KH,
HCCJIEIOBATh T€OMETPUUECKUIA
(mepemerenne) U GU3NIECCKUN
(cuta) CMBICITBI BEKTOPOB.
3HaTh ONPEEIICHUS CyMMBI U
Pa3HOCTU BEKTOPOB,
YMHO>KEHUS BEKTOPa Ha YUCJIO,
HCCJIEIOBATh T€OMETPUUECKUIA
U (U3HYECKUN CMBICIIBI ATHX
orepanmid.

Pemars reomerpuueckue
3a[]a4i C UCIOJIb30BaHUEM
BEKTOPOB.

PacknaapiBaTh BEKTOD 10
JBYM HEKOJUTMHEAPHBIM
BEKTOpaM.

Hcnonb30Bath CKaIsipHOE
IPOU3BEICHNE BEKTOPOB,

bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c
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BBIBOJIUTH €I0 OCHOBHBIE
CBOMCTBA.

Beruucnsate cymmy, pa3HOCTh
U CKAJIIPHOE IPOU3BEACHUE
BEKTOPOB B KOOPJHMHATAX.
[IpuMeHnsTH CKansipHOE
IIPOU3BEICHUE [T
HAaXOKJICHUs JUIMH U YIJIOB

JlekapTOBBI
KOOpPJIMHATHI Ha
IJI0CKOCTH

JlexapTOBBI KOOPAUHATHI
TOYEK Ha IJIOCKOCTH.
YpaBHEHHE NPAMON.
VYpaBHEHHE OKPYKHOCTH.
Koopaunats! Touek
repeceyeHmsi OKPY>KHOCTH
U MIPSIMOM.

Metona KoopIMHAT NpU
PEILIEHUH T€OMETPUYECKUX
3aJa4, IPAKTUIECKUX
3aja4

OcBauBaTh MOHSITHE
MPSIMOYTOJIBHOW CHCTEMBI
KOOPJUHAT, JEKAPTOBBIX
KOOPJUHAT TOYKH.

BBIBOIMTE ypaBHEHHE NPAMOU
U OKPY>KHOCTH. BBIIIeNnATH
MTOJTHBIN KBaApaT s
HAXO0X/ICHUS LIEHTpa U
pannyca OKpY>KHOCTH 1O €€
YpaBHEHHUIO.

Penrate 3amaun Ha
HAXO0X/IEHHUE TOYEK
nepeceyeHus! MpsSMbIX U
OKPY>KHOCTEH C IIOMOIIIBIO
MeTO0/1a KOOpAHMHAT.
Hcnonp3oBarh cBOMCTBA
yri10Boro KoddduimenTa
IpsIMOY TIPU pellIeHUH 3a7ad,
JUISL OTIpEIeICHUS
PacMoIOKEHUs IPSIMOiA.
[TpuMeHSTh KOOPAUHATHI MTPU
pELIEHUU TEOMETPUUYECKUX U
MPaKTUYECKUX 3a]a4, 17
MOCTPOEHUS MaTEMaTHYECKUX
MOJIENIEN peabHBIX 3a/1a4
(«MeToa KOOpAMHATY).

bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c
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ITonwp30Barbes mis
IIOCTPOEHUS U UCCIIEIOBAHUN
U(PPOBBIMU PECypcaMu.
3HAKOMMTBHCA C UCTOPHUEN
pa3BUTHS TEOMETPUHI

[IpaBunbHBIE
MHOT'OYTOJIbHUKHU.
JlnmuHa OKpYyKHOCTH
Y IJIOIIAJb Kpyra.
Breruucnenue
Ioniaaei

[IpaBuiibHBIE
MHOTOYTOJIbHUKH. Yucio
w. JIIMHa OKPYKHOCTH,
JyT'H OKPY>KHOCTH.
Pagnannas mepa yrna.
[lnomane kpyra, cekropa,
CerMeHTa

DopMynHMpoBaTh ONPEACIICHHUE
MPaBUIILHBIX
MHOTOYTOJILHUKOB, HAXO/IUTh
WX DJIEMEHTHI.

[Tosb30BaThCS MOHATHEM
JUTHHBI OKPY>KHOCTH,
BBEAEHHBIM C IIOMOIILIO
MIPaBUITbHBIX
MHOTOYTOJIbHUKOB,
ONpenessTh Yucio [, muny
IyT'yl ¥ paiMaHHYIO Mepy yria.
[IpoBouTH MEPEXOT OT
palvaHHOM MepHI yriia K
rpagycHO# 1 Ha00OPOT.
OnpenensTh mIomaas Kpyra.
BreiBouth hopmysis (B
rpajyCHO# M paJluaHHON Mepe)
JUIS JUTUH T, TUIOIIAAeH
CEKTOPOB U CETMEHTOB.
BoruncnsaTs miomanyu Guryp,
BKJIFOYAIOIINX AJIEMEHTHI
OKPY>KHOCTH (Kpyra).
Haxoauts mnomaau B 3a1a4ax
peaJbHOM KU3HU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

JIBukeHust
IUIOCKOCTH

IloHsTHE O IBMKECHHU
IIJIOCKOCTH.

Pa3z0upats npumepsl,
WUTIOCTPUPYIOIIHUE MOHATHS
JIBIDKEHUS.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c
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[TapaienbHbIN IEPEHOC,
1oBopoT IIpumenenue npu
peueHun 3anaqy

DopMynHpOBaTH ONIPEACICHUS
[apaJuIeJIbHOTO NIEPEHOCA,
MIOBOPOTA U OCEBOU
cuMMeTpuu. BeBouTh HX
CBOMCTBA, HAXOIUTh
HEIO/IBUYKHBIE TOUKH.
Haxonutek nieHTpsl 1 0cH
CUMMETPUH TPOCTEUIINX
buryp.

[IpuMeHsTh napanienbHbId
MEPEHOC U CUMMETPHIO PU
pELIeHUH T€OMETPUUECKUX
3aja4 (pa3dupaTb NpuUMepsHI).
Hcnomnp3oBaTh 114
MOCTPOEHUS U UCCIIEI0BAaHUI
11 (poBbIE PECYPCH

[ToBTOpEHME,
000011IeHHE,
CHUCTeMaTH3aIlns
3HaHUHU

[ToBTOpEHNE OCHOBHBIX
MOHATHUH U METOIOB
KypcoB 7-9 kiaccos,
00o0011eHnE 1
cucTeMaTu3anus 3HaHUM.
[Ipocreiimue
reoMeTpuyueckue Gurypbl
U UX CBOMCTBA.
N3mepenne
F€OMETPUYECKUX BEJIMYHUH.
TpeyrojabHUKH.
ITapannenvHbie U
NEePHEHANKYIISPHbIE
npsiIMBIE.

OKpyXHOCTb U KpYT.
I'eomeTrpuueckue
MIOCTPOEHUS. YTJIbl B
OKpYXHOCTHU. Brincanusie

OnepupoBaTh MOHATUSMHU:
durypa, Touka, nmpsiMasi, yroJ,
MHOTOYTOJIbHUK,
paBHOOCPEHHBIN U
PaBHOCTOPOHHHMA
TPEYroJIbHUKH,
NPSIMOYTOJIBHBII TPEYTOJIbHUK,
Me/MaHa, OMcceKTpruca u
BBICOTA TPEYroJIbHUKA,
napajiesiorpaMm, pomo,
NpSIMOYTOJIbHUK, KBaJIpaT,
TpareIus; OKPY>KHOCTb,
KacateJbHast, PABEHCTBO H
nojobue ¢uryp,
TPEYTOJbHUKOB;
napauieaTbHOCTh U
NEePIEeHIUKYISIPHOCTD
MPSIMBIX, YTOJI MEXKIY

bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c
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Y OTIMCaHHBIE OKPY>KHOCTHU
MHOTOYTOJIbHUKOB.
[IpsiMast 1 OKPYKHOCTb.
YUeThIpEXYroJIbHUKY.
Bnucannbie u onucanHbie
YETBIPEXYTOJIbHUKHU.
Teopema [Tudaropa u
HayaJia TPUTOHOMETPHH.
Pemenne o6mmx
TPEYTrOJIbHUKOB.
[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanus
IUIOCKOCTH. JIBUKEHHS.
[Togobue. CummeTpus.
IInomans. Beraucnenne
momanen. Inomanu
MoJ00HBIX (Uryp.
JlekapTOBBI KOOPAMHATHI
HAa TUIOCKOCTH.

BexTopsl Ha IIOCKOCTH

TPSIMBIMUA, CAMMETPHS
OTHOCHUTEJIbHO TOUKH U
MPSAMOW; JJIMHA, PACCTOSIHUE,
BEJIMYMHA yTJIa, TUIOIIA b,
nepuMeTp.

Hcnonb3oBath GopMyIis:
nepuMeTpa M IIomaam
MHOTOYTOJIbHUKOB, JITUHBI
OKPY>KHOCTH U TUIOIIATN
Kpyra, o0béma
MPSIMOYT'OJIBHOTO
napasuiesenunena.
OnepupoBaTh TOHATHIMU:
MPSIMOYTOJIbHAS CHCTEMa
KOOPJIUHAT, BEKTOP;
WCITOJIH30BATh ATH TIOHITHS
JUIS TIPE/ICTABICHUS TaHHBIX U
pelleHus 3a/1a4, B TOM YUCIIe
U3 IPYyrux YI4eOHBIX
PEIMETOB.

Pemartsb 3a1aun Ha MOBTOpEHUE
OCHOBHBIX MOHSTHIH,
WJUTIOCTPALIMIO CBSI3EH MEXKIy
pa3IMYHBIMU YaCTSIMU Kypca.
Bri6upats meTon s
pelleHus 3a/1a4H.

Pemats 3agaum u3
MOBCEIHEBHOM JKU3HU

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJBHOI'O ITPOLHECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI JJIAA YYHEHUKA

1.

2.

[Toropeno A.B., T'eomerpusi, 7-9 kiacc, AKIHMOHEpHOE OOIIECTBO
"UznarenscTBO "[IpocBenienue”;

Aranacsn JI.C., byry3zoB B.®., Kagomues C.b. u npyrue, ['eomerpust 7—
9 knacc, AkimonepHoe o6mectBo "UznarensctBo "[IpocBenienue”;

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1.

10.

[Toropenor A.B. I'eometpus: YueOHuK /y1st 7-9 K1accoB CpeaHEN IITKOJBI.
— M.: IIpocsemienue, 2008.

I'eomerpuss B 7-9 «Kknaccax: (Meroguyeckue peKOMEHAAMH K
OpernoJaBaHui0 Kypca TeoMeTpur 1o ydyeOHomy mnocobuio A.B.
[Toropenona): [Tocobue nns yumrens / JLKO. bepesuna, H.b.
MenbaukoBa, T.M. Muiienko u ap. M., 2006.

CamocTosiTeNbHbIE U KOHTPOJIbHBIE pa0OTHI MO ajaredpe U reoOMeTpuu st
7 xnacca. Epmoa A.Il., 'ono6opoasko B.B. - M.: Unekca, 2010.
I'eometpusi. 3agaun Ha rotoBbix yeprexkax s VII-IX kmaccos. / O.H.
banasH. — PocroB-Ha-Jlony: ®enunke, 2006. — 234 c.

JlupakThyeckue — MaTepHalibl [0 TeoMeTpuu sl 7 Kjacca
obmeoOpa3oBarenbHbIX yupexaenuil. B.A. I'yces, A. 1. Mensauk. — M.:
ITpocemnienue, 2005.

Mepznsak A.T'., ITonouckuit B.b., Pabunosuu E.M., Sxup M.C. Coopuuk
3a/1a4 ¥ KOHTPOJIBHBIX paboT 1o reomeTpuu st 7 kinacca. — M. Unekca,
XapobkoB: ['umuazusi, 2004.

Hewaes M.II. Pa3HOypOBHEBBIM KOHTpPOJIb KadeCcTBa 3HAHUM 10
marematuke: [IpakTuaeckue marepuansl: 5-11 kimaccel. — 2-¢ u3a. — M.: «5
3a 3HaHuAY, 2007. — 144 c. — (Metoauueckas OMOIMOTEKA).

[Iporpammer  001I€00pa3oBaTeNbHBIX  yupexaeHuii: ['eomerpus 7-9
knaccel. CocraButens: bypmuctposa T.A., M.: [Ipocsemenne, 2008.
PabunoBuy E.M. 3amaum u ynpakHeHHs Ha TOTOBBIX dYepTexax. 7-9
knaccol. ['eometpust. M.: Mnekca, XapekoB: ['umuazus, 2003. — 56 c.

YereeB .M. [lnaHumeTpuss B ynpaKHEHUsAX HAa TOTOBBIX ueprexax. M.,
1997.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

MHTEPHET

1. http://www.edu.ru - ®enepanbHblii moptan Poccuiickoe oOpa3oBaHue

2. http://lwww.school.edu.ru - Poccuiickuii 001ieo0pa3oBaTeIbHBIN TOPTAT

3. www.1lseptember.ru - Bce mpuiIoKeHUs K ra3ete «1ceHTIops»

4. http://school-collection.edu.ru -  emunHas  KoIeKuus  IHUGPPOBBIX
00pa3oBaTeIbHBIX PECYPCOB
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10.
11.
12.
13.

http://mat-game.narod.ru/ MaremaTnueckass THMHACTHKA

http://mathc.chat.ru/ maTemaTiueckuii Kaaehi0CKOMI
http://www.krug.ural.ru/keng/ Keurypy

http://www.uroki.net/docmat.htm - ans yumrens matematuku, anreOpsl u
reOMETPUH

http://matematika-na8.narod.ru/ - marematuka Ha 8! CalT ans yuurenei
MaTeMaTUKH

http://www.alleng.ru/edu/mathl1.htm - x ypoky maremaTuku
http://www.uchportal.ru/ - yautensckuii mopra

http://nsportal.ru/ - conmaneHast ceTh paOOTHHUKOB 00pa30BaHUs
http://idppo.kubannet.ru/ - KKUITITIO
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