MyHnunuunanbHoe GroxeTHOe 061e00pasoBaTebLHOE yUpeKIeHHe
«Cpennss o6meodpasoBarenbHas mKoJa Ne 23
umenH I'eposi CoBerckoro Corosa Aukacosa C. B.»
Kypckoro paiiona Kypckoii o6acTn

IIpunsro na 3acemanmu MO  IIpunsTo Ha 3aceqaHuH Y TBepXKIEHO U BBEICHO
nporokost Ne 1 MeJaroruIeckoro COBeTa B JIEHICTBUE IPHUKA30M
oT «28» aprycra 2023r. 1poTokoy Ne 1 o mxosie Ne 01.11-70

ureibr MO oT «29» aBrycra 2023r. or «01» centsi6ps 2023r.
E.A. Crenmanenko

PYI?B./
/ JIMpEKTOp IIKOJIBI

C /jﬂ "/ " JLB. Crapocenbiesa
- ,

4

PABOYAS MIPOT'PAMMA
(ID 1802403)
y4eonoro kypca «I"eomerpusn»

A1 o0yyarommxces 7-9 Kiaaccos

CocraBurein:

Cmenanenxo Enena Anexceegna,
YUYUTEIh MAaTEMAaTHKHU

IIEpBOM KaTeropuu,

Pyoenko Onvza Bacunvesna,
YUYUTEIh MAaTEMAaTHKHU.

2023 roa



HOACHUTEJIBHAS 3AIIMCKA

['eoMeTpusi kak OJMH W3 OCHOBHBIX PAa3/eiOB IIKOJbHOM MAaTeMaTHUKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIeUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCS HAa  JIOTHYECKYIO,
JOKa3aTeNbHYO JIMHUIO. L[EHHOCTh M3y4eHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
NOKa3aTeNbHbIE PACCYKIAEHUS, CTPOUTH JJOTHUECKUE YMO3AKIIOUEHUS, 10Ka3bIBATh
VUCTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPHPUMEPHI K JIOXKHBIM, MNPOBOJIUTH
paccyKIeHusi «OT TPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
dbopmynupoBaTh 0OpPATHBIC YTBEPKICHHUS.

Bropoil uenpt0 Hu3ydeHUsT TE€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA TNPU PEIICHUU KaK MaTeMaTUYeCKUX, TaK U MPAKTUYECKUX 3ajad,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOyyaromuiicss [TOJDKEH Hay4YHUThCS
OTIPENICNIUTh TEOMETPUUECKYI0 (PUTYpy, ONMmHcaTh CIIOBAMHU JaHHBIM UYEPTEK WIIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCUyuTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabens wiu TpeOdyeMble pa3Mepbl Trapaxka Jisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JIMHUS B U3yYEHUU T€OMETPUHU.
[Ipu pemieHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYaroNIMiiCs yUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX JKU3HEHHBIX CUTyalluid, HPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TE€OMETPUU C JIPYTMMU Y4eOHBIMU
npeIMeTaMHi, MOTUBUPOBATH MCIIOIB30BATh OMPENEICHUSI TEOMETPUIECKUX PUTYp
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE TOJYyYEHHBIX YMEHUW B (PU3UKE H
TEXHUKE. OTH CBS3M Haumbojee spKo BUAHBI B TeMax «BekTtopsy,
«TpuroHomerpruueckue CoOOTHOIEHUs», «Meron koopauHat»y U «Teopema
[Tudaropar.

VYueOHbii Kypc «l'eoMeTpus» BKIIOYACT CICAYIOIIMNE OCHOBHBIC Pa3Jeibl
conepxkanusi: «l'eomerpuyeckue (¢Gurypel M UX CBOWCTBay, «M3mepenwue
F€OMETPUYECKAX  BEIUYUH», «JleKapTOBbI KOOpPAWMHATBI HAa  IUIOCKOCTH,
«BexTopsi», «JIBrxkeHus miockoctn, «IIpeodpazoBaHus mogo0us».

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



COIAEPKXAHUE OBYUEHUA
7 KIIACC

HavanpHble nonaTus reomerpun. Touka, npsiMas, OTpE30K, Jyd. Yrou. Buasl
yrioB. BeprukanbHble W CMEXHbIe yIubl. buccexkrpuca yrma. Jlomanas,
MHOTrOyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOIMCTBA OCEBOM CHMMETpUH.
[IpuMepbl CUMMETPHH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBI LUPKYJA U JIMHEUMKUA. TpeyrojbHHK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApEeHHBIE W PaBHOCTOPOHHUW  TpeyrojbHuUKH. HepaBeHCTBO
TPEYroJIbHUKA.

CBoiicTBa M TpU3HAKW PaBHOOENPEHHOTO TpeyrojbHUKa. [lpu3Haku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoiicTBa M NMPU3HAKK NapaJIeIbHbIX NpsAMbIX. CyMMa yriioB TpeyroJbHHKA.
Buemnue yriael TpeyrojbHUKA.

IIpssmoyrosibHBI  TpeyronbHUK. CBONCTBO MEAMAHBI MIPSIMOYTOJIBHOTO
TPEyroJbHUKAa,  INPOBEAEHHOM K  rumnoreHyse. IIpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJBHUKOB. IIpSMOYTOJIBHBIN TPEyTroNbHUK ¢ YoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie U OOoJblIed CTOpOHE TPEyrojbHHKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

['eomeTpuueckoe mecto Touek. buccekTtpuca yria ©  CEpeIUHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJla U JuUaMmeTp, HuX CBoMcTBa. B3anmHoe
PaCIIOIO)KEHUE OKPYKHOCTH M IpsiMoM. KacarenbHas M cekymias K OKPYKHOCTH.
OKpyXHOCTb, BIIMCaHHasg B Yrojl. BrnucaHHas © onucaHHas OKPYKHOCTH

TpEyroJibHUKA.
8 KIIACC

Yeteipéxyronpauku. [lapamnenorpamMm, ero npusHaku u cBorMcTBa. YacTHble
Clly4yau MapajuiesiorpaMMoB (IPSMOYTOJIBHUK, pOMO, KBajpaT), UX MPU3HAKU U
coiictBa. Tpameuusi, paBHOOOKas Tpamenusi, €€ CBOWCTBA M IPU3HAKU.
[IpssmoyronpHas Tpaneuus.

Meton yaBoenuss meauansl. LlenTpanbHas cumMmerpus. Teopema daneca u
TeopeMa O NPOMOPLUHOHAIBHBIX OTPE3KaX.

CpenHue nvHUM TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHuUKa.



[logoOue TpeyroabHUkoB, kKoddduuuent mogodus. I[lpusnaku mnomoOus
TPEyroibHUKOB. [IpuMeHeHne no1o0us npy perieHuy MPakKTUUYEeCKUX 3a/1au.

CroiicTBa momane reomerpuueckux ¢uryp. dopmynsl s 1UIOMIAIN
TpeyrojibHUKa, TMapajiesorpamma, pomoOa u Ttpaneuuu. OTHOIIEHUE IUIOMaAeH
MOJ00HBIX GUryp.

Brruuciienue iomaned TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemnieHun
MPaKTUYECKUX 3aj1ay.

CuHyC, KOCHMHYC, TAHT€HC OCTpPOrO yrIJjia MPSMOYTrOJIbHOTO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO. TpuUroHOMETpUYecKre (QYyHKIUU
yrioB B 30, 45 u 60°.

BrnucanHble W IIEHTpaIbHBIE YTJIbI, YTOJd MEXIY KacaTelIbHON W XOPJOH.
Yrel  Mexay —XopAamMu M CeKyIIMMH. BrucaHHble W ONKMCaHHBIE
YEThIPEXYTOJIbHUKN. B3auMHOE pacnofiokeHue JByX OKpykHocted. Kacanue
OoKpykHOCTeH. OOIIMe KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHreic yraoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYITbI TPUBEACHUS.

Pemiennie TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Peuienrie mnpakTUUEeCKUMX 3aJad C UCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CUHYCOB.

[Ipeobpazosanue mogo6us. [Togqodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O TPOU3BEICHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTe KacaTeIbHOM.

Bektop, anmHa  (MOIyNb)  BEKTOpA,  COHAINpPABICHHBIE  BEKTOPBI,
MPOTHBOMOJIOKHO  HANpaBJICHHbIE  BEKTOPbHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJl BeKkTopaMu. PasziokeHue BeKTopa MO ABYM
HEKOJUTMHEapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalsipHOE MpPOU3BEIACHUE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHUS JJIMH U YTJIOB.

JlekapToBbI KOOPJAWHATHI HA IUIOCKOCTU. YPABHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH U MpsIMbIX. MeToJl KOOpAUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOrOYrOJAbHUKH. JlnmHa  OKpyXHOCTH. I'pamycHas w
paauaHHas Mepa yrija, BbIYMCIEHUE JJIMH AYyr OKpyxHocTed. [lnomans kpyra,
CEKTOpa, CerMEeHTA.



JIBW>KEHHSI TJIOCKOCTH U BHYTPEHHUE CHUMMETPUHM (QUTYp (dIEMEHTapHbIC
npeactasnenus). [lapannensHbiii nepeHoc. [loBopor.



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

JIMUYHOCTHBIE PE3YJIbTATBI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«I"eomeTpus» XapaKTepU3yrOTCA:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MATHUKOB M POCCHIMCKOM MAaTeMaTUYE€CKOM IIKOJIbI, K HCIIOJIb30BAHUIO ATUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpak/laHWHA W pealli3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYeCKUX OCHOBax (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOilecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEITEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM HAa AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MaTHYECKON HAIpPaBIE€HHOCTH, OCO3HAHMEM BAaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHIKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM MHANBUIYATbHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCHPHITHIO
MaTeMaTU4ecKuX OOBEKTOB, 3aJad, PEUICHHM, pacCyXICHUW, YMEHHUIO BHUJIETh
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

OpUEHTauuell B JIEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOABI U
o0miecTBa, MOHUMAaHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelI0BEUYECKOU
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUYUMOCTU JIJI Pa3BUTHUS LIMBUIM3AIUHY,
OBJIQJICHUEM SI3BIKOM MATEMAaTHKHA M MaTeMaTH4YEeCKON KyJIbTYpOl KakK CpelCTBOM



MO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMH HAaBbIKAMU HCCIEI0BATEIbCKON
NesATENbHOCTH;

6) ¢usuyeckoe BocnuTraHue, GopMHpPOBaAHHME KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YHsl:

TOTOBHOCTBIO MPHUMEHSITh MAaTeMaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  30pOBOro  oOpa3a KM3HM  (3I0pOBOE  IUTaHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryisipHas Quanyeckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKa pPEQIEKCUU, MPU3HAHUEM CBOETO
npaBa Ha OIMOKY M TaKOTO K€ MpaBa APYyroro 4yeaoBeKa;

7) 3K0JI0TH4YeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHYeCKUX 3HAHUU Uil pelieHus 3aj1a4y
B 00JJaCTH COXPAaHHOCTU OKpY’KaIoIIed Ccpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM WX BO3MOKHBIX IOCJEICTBUM IJisi OKpYXalolleld Cpeabl, OCO3ZHAHHEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX POOIeM U MyTel UX pelIeHHUs;

8) aganTanus K M3MEHSIIOIMMCS YCJOBHAM CONMAJIBHOW M MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBUSIX HEONPEIEIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUUECKYIO IEATEIbHOCTh, B TOM YHCIE
YMEHHE YUYUTBhCS Yy APYTux JoJel, nmpuoOpeTath B COBMECTHOH [€ATEIbHOCTH
HOBBIE 3HaHUs, HABBIKY U KOMIIETEHIIUU U3 ONbITA IPYTUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(GopMynupoOBaTh UEH, OHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJICHUSAX, B TOM UHUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIMUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, TJIAHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO ~ OCO3HAaBaThb CTPECCOBYID  CUTYallUl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIUHA KOHTPMEp, KOPPEKTUPOBATH
IPUHUMAaeMble pPELIEHUS U JAEUCTBUS, (OPMYIHpPOBaTH U OLEHUBATH PUCKU U
NoCIeACTBUSA, (HOPMUPOBATDH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATHBI
ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

ba3oBble JJoruyeckue JqelcTBUSA:
e BBIIBISITH M XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKA MATEMaTHUYECKHUX
00OBEKTOB, TOHATHH, OTHOIICHUN MEXIYy TOHATHUAMH, (HOPMYIHPOBATH
ONpENICJICHAS]  TOHSTUW, YCTAaHABJIWBATh  CYIICCTBEHHBIM  MPHU3HAK



KJaccu(UKanuy, OCHOBaHUS i1 OOOOIIEHHMS W CpPaBHEHMS, KPUTEPUU
IIPOBOIMMOTIO aHAIN3a;

BOCHPUHMMATh,  (HOpPMYyIUpOBaTh W  NPeoOpa3oBBIBaTh  CYXKICHHUS:
YTBEpJUTEIbHbIE W OTpPULATENbHbIC, €IMHUYHBIE, YacTHble M 0OIIHe,
YCIIOBHBIE;

BBISIBJISIT ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aHMOCBSI3M U
npotuBopeunss B (aKTax, JaHHBIX, HAOJNIOACHUSIX U YTBEPKICHHUSX,
npeajaraTb KpUTEpUU ISl BHIABICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;
JIenaTh BBIBOJbI C HCIONB30BAHUEM 3aKOHOB JIOTMKH, AENYKTUBHBIX U
WUHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUH (IpsiMble U OT
NPOTUBHOI0), MPOBOAUTH CAMOCTOSITEJILHO HECJIOKHBIE JI0Ka3aTeNbCTBA
MaTEeMaTUYEeCKUX (PaKTOB, BBICTPAMBaTh apPryMEHTAIMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMOCOO pelieHus y4eOHOW 3ahaud (CpaBHUBATH HECKOJIBKO
BApMAHTOB pEIICHMs, BBHIOMpATh HaumboJiee NOAXOMAIUMNA C Yy4ETOM
CaMOCTOSITEJIbHO BBIICJIEHHBIX KPUTEPUEB).

Bba3oBble ucciie1oBaTeLCKHAE TeCTBHUSA .

UCTIOJIh30BaTh BOIPOCHI KaK HMCCIIEAOBATEILCKANH WHCTPYMEHT IMO3HAHUS,
(GopMyTUpOBaTH BOIMPOCH, (QUKCUPYIOIINE MPOTUBOPEUUE, MPOOIEeMY,
CaMOCTOSITETTLHO ~yYCTaHABIMBAaTh HMCKOMOE U JaHHOe, (opMHpOBAThH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHCHHE;

NPOBOJIUTH IO CaMOCTOSITEIBHO COCTABIICHHOMY IUIAHY HECIIOKHBIN
IKCIIEPUMEHT, HEOOJBIIIOE UCCIICIOBAHKUE IO YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEeMaTHIECKOTO 00BEKTa, 3aBUCHMOCTEH 0OBEKTOB MEKY COOOM;
CaMOCTOSITEILHO (hOPMYJIUPOBATh O0OOOIIECHHS M BBIBOJBI IO pPe3yJbTaTaMm
POBEIEHHOTO HAOIO/IEHUs, HCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYE€HHBIX PE3YJIbTATOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TMpoOIecca, a TAaKKE BBIJIBUTATH
MIPEIMOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pabora ¢ ungopmaumeii:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTh WH(OpMANUU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATH W WHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BBIOMpaTh (QopMy TpeAcTaBieHUs HUHPOpMAIMU U WIUIIOCTPUPOBATH
peliaeMble 3ajlayd CXeMaMu, JAuarpaMMmamu, HWHOM rpadukoil U ux
KOMOWHAIIMSIMU,



OLICHMBAaTh HAAEKHOCTh HH(DOpPMALUU IO KPUTEPHUSIM, MPEITIOKEHHBIM
YUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUSA:

BOCIPUHHMATh U ()OPMYITHPOBATH CYKJECHUS B COOTBETCTBUU C YCIIOBHSIMU
U LEJSIMU OOIICHMSI, ICHO, TOYHO, TPAMOTHO BBIPQ)KAaTh CBOIO TOUKY 3PCHUS
B YCTHBIX M NMHUCBMEHHBIX TEKCTAaX, JaBaTh MOSCHEHHS IO XOIy PEIICHUS
3aJ1auyu, KOMMEHTHUPOBATh IMOTYUYEHHBIN pE3yiIbTaT;

B XO7I¢ OOCYXKJIEHHUS 3a/1aBaTh BOIIPOCHI MO CYIIIECTBY OOCYKIAEMOU TEMBI,
npoOJIeMBI, PEeIIacMON 3a/Ja4d, BBICKA3bIBaTh MJICH, HAIICJICHHBIC HA TIOUCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXACHUS C CYXICHUAMH JIPYTUX
YYAaCTHUKOB JIMAJIoTa, OOHAPYKHMBATh PA3JIMUME W CXOJCTBO TO3UIUH, B
KOppeKTHOU (hopMe GOpMYITHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJCTaBIATh  PE3yJbTaThl  PEIICHUS 3aJ1auu, OKCIICPUMEHTA,
UCCJICIOBAHUS, TIPOEKTA, CAMOCTOSATEILHO BEIOMPATh OpMAT BBICTYILUICHHUS
¢ yu€ToM 3aja4 NMPE3CHTAIMA U OCOOCHHOCTEH ayIUTOpUH;

NIOHMMATh Y MCIOJIb30BaTh MPECUMYIIECTBA KOMAHIHON W WHAWBUIYaJIbHON
paboThI NP pelIeHnH Y4eOHbIX MAaTEeMAaTUUECKHUX 3a/1ay;

NPUHUMATH 1I€JIb COBMECTHOW NEATEeTbHOCTH, TIAHUPOBATh OPTaHU3AIINIO
COBMECTHOW paloThl, pachpedensTb BUIbI paboOT, JOroBapUBaThCH,
o0CyXXJ1aTh MPOIIECC U PEe3yNbTaT padOThl, 0000IIATh MHEHUS HECKOJIBKUX
JIFOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyXIeHHs, OOMeH
MHEHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOTHI
U KOOPJIMHUPOBATh CBOW JEUCTBHUS C JPYTUMHU WICHAMH KOMAaHJIbI,
OIICHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOIIMNA MPOAYKT IO KPUTEPHSIM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aHUMOICHCTBHSI.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIE 1eHCTBHS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, aJITOPUTM pELICHUs 3aJayu (WU €ro
4acTh), BBIOMpATh CHOCOO pEHIeHUs ¢ YUYETOM HMEIOIIMXCA PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEHW, AapryMEHTHPOBAaTh H KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOY HH(POPMAIIUH.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN HHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISI IIPOIIEcca U pe3yibTaTa
pelieHrs MaTeMaTUYeCKon 3a1auu;
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e MPEIBUAETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PELICHUH 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
HalJCHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLIECHMBATh COOTBETCTBHUE pE3yJIbTaTa JAECSATEIBHOCTU ITOCTABICHHOW LIEIU U
YCIOBUSAM, OOBSCHATh NPUYMHBI JOCTHXKEHUS WM HEJOCTHKEHHUS LEJH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATHI

K koHmy oOyuenuss B 7 kJjacce OOYyYalOIMICS TMOJIYyYUT CICAYIOIINE
PEAMETHBIE PE3YbTATHI:

Pacno3naBath W3ydeHHBIE TEOMETpUUECKHUE (UTYpBI, OMNPEAesITh HX
B3aMMHOE PACIOJIOKEHUEe, H300pa)kaTb T'€OMETPUYECKHE (DUTYPBI, BBINOIHATH
YEepTeXKU 10 YCJIOBUIO 3adaud. M3MepsiTh JMHEHHBIE W YIJIOBBIE BEIUYHWHBI.
Pemiate 3a7aun Ha BBIUMCIICHUE IJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate TpyOyI0 OIIGHKY JIMHEWHBIX M YIJIOBBIX BEJIWYHUH TIPEAMETOB B
peaNbHON >KM3HU, Pa3MEPOB NPUPOAHBIX O0BEKTOB. Paznmuuarh pasmepsl 3THX
00BEKTOB MO MOPSAKY BETUUUHBI.

CtpouTth 4epTeKHu K FEOMETPUUECKHUM 3a1a4aM.

[lonp30BaThCs NPU3HAKAMH PABEHCTBA TPEYTrOJIBHUKOB, HCIOJIb30BAThH
NPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOAUTE JOTUYECKUE PACCYKICHHS C UCIOIb30BAHUEM IE€OMETPUUYECKHUX
TEOPEM.

[lonb30BaThCsl MpU3HAKAMH PABEHCTBA MPSMOYTOJbHBIX TPEYrOJIbHUKOB,
CBOMCTBOM  MEAHMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPSIMOYTrOJIbHOTO
TPEYroJbHUKA, B PEILICHUU T€OMETPUUECKUX 3a]1ay.

Onpenenste NapaieTbHOCTD MPSMBIX C IIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajyielbHOCTh NPSIMBIX C MOMOILBIO PaBEHCTBA
PacCTOSIHUNA OT TOYEK OJHOM NMPSAMOU 10 TOUEK APYroM MpsMOi.

Pemrate 3a7aumn Ha KireTyaTol Oymare.

[IpoBOIUTH BBIYMCICHUS M HAXOJIUTh YHCIOBbIE U OYKBEHHBIC 3HAUCHMUS
YIJIOB B TEOMETPUUYECKMX 3aJadyax C HCIOJb30BAaHHUEM CYMMBI  YTJIOB
TPEYTOJbHUKOB W MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MPHU
MIEPECEYEHNN JBYX NapajUIeIbHBIX NPSAMBIX CeKyweh. Pemare mnpakTtuueckue
3a71a4M Ha HAXOXKJCHUE YTJIOB.

Brnanetp NOHATHEM TE€OMETPUYECKOTO MECTAa TOYEK. YMETh OIPEACISITh
OMCCEKTpUCY YIJIa U CEPEAUHHBIN MEPIECHINKYIISIP K OTPE3KY KaK Fr€OMETPUUYECKUE
MECTa TOYEK.
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DopMynUpPOBaTh OMNPEAECIEHUS OKPYKHOCTH W Kpyra, XOpIbl M JAUAMETpPa
OKPYKHOCTH, I10JIb30BATHCS UX CBOMCTBAMHU. ¥ METH IIPUMEHATH 3TU CBOMCTBA IIPU
pellIeHnY 3a7ay.

Biagete MOHSATHEM OMMCAHHON OKOJIO TPEYTrOJbHUKA OKPYKHOCTHU, YMETh
HaxonuTh €€ 1eHtp. llombp3oBaThes (pakTamMu O TOM, YTO OUCCEKTPUCHI YIJIOB
TPEYroJibHUKa TEPECEKAIOTCS B OJAHOM TOYKE, M O TOM, YTO CEpPEIUHHBIC
MEPIEHAUKYIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOM TOUKE.

BiageTs noHsITHEM KacaTelbHOW K OKPY)KHOCTH, MOJb30BATHCA TEOPEMOM O
NEPIEeHANKYISIPHOCTH KacaTeIbHOU U panyca, MPOBEIEHHOTO K TOUKE KACAHUSI.

[Tonb30BaThCAd MPOCTEUIIMMHU T'€OMETPUUYECKUMU HEPABEHCTBAMHU, NTOHUMATh
UX TIPAKTUYECKUN CMBICII.

[IpoBOUTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C MOMOIIBIO LIUPKYJIS U
JINHEWKHMU.

K koHmy oOyuenuss B 8 kJjacce OOyYarOmMICS TMOJTYYUT CIICAYIOIIHNE
pEIMETHBIE PE3YIIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJIBI UYETBHIPEXYTOJBHUKOB, MX JJIEMEHTHI,
M0JIb30BAThCSI UX CBOMCTBAMM IIPH PEIICHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBA TOYKHM IEPECEUCHHSI MEIWAaH TPEYroibHUKa (LEHTpa
Macc) B pEIlIEHUH 3a]1ay.

Braners nmoHsiTHeM cpeqHEN JIMHUM TPEYTrOJdbHUKA U Tpaneluuu, IPUMEHATH
UX CBOICTBAa MpHU PEIIEHUU Te€OMETpHYECKHMX 3anad. [lomb3oBaThecsi TEopemoil
daneca ¥ TEOPEMOI1 O IPONMOPIUOHAIBHBIX OTPE3KAX, IPUMEHATh UX JJI PEIICHHS
NpPaKTUYECKUX 3a]1a4.

[TpuMeHsATh MPU3HAKK NMOA00US TPEYTOILHUKOB B PEIICHUH T€OMETPHUIECKUX
3a/1ad.

[Tonms3oBaTthest TeopeMoit Iludaropa st permieHUs TEOMETPUUYECKUX H
npakTudeckux 3agad. CTpoUTh MaTEMAaTUYECKYH0 MOJENb B MPaKTHUYECKUX
3a71a4ax, CaMOCTOATENBHO JEJIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIME JIUIMHBI.

Bimanetp mnoHATHSMH CUHYCa, KOCHMHYCa M TaHIE€HCAa OCTPOro yria
MPSIMOYTOJILHOTO TPEeyroiabHUKa. [101b30BaThCsl STUMH MOHATUIMU JI PELICHUS
MPAKTUYECKUX 33/1a4.

Boruncnsats (pa3auyHbIMU cIOcO0aMM) IUIOIIAIb TPEYTOJIbHUKA W TUIOLIAIN
MHOTOYTOJIBHBIX  Quryp (MONB3YsCh, TA€ HEOOXOAUMO, KAIBKYJISITOPOM).
[IpuMeHsSTh NOJTyYEHHbIE YMEHHUS B IPAKTUYECKUX 3aJ1auax.

Brnanerb NOHATUSIMM BIHUCAHHOTO W LEHTPAJIBHOIO YIJIa, HMCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX YIJlaX, yriax MEeXAy XopAaMu (CEKYLUIMMU) U YIJIe MEXIY
KacaTeJIbHOM M XOPJIOW MPH PEIUICHUN T'€OMETPUUECKHUX 3a/1a4.
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Brnagers moHATHEM ONMCAHHOTO YETHIPEXYTOJIBbHUKA, IPUMEHATH CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA [IPU PELIECHUH 3a4a4.

[IprMeHATh OTYyYEHHBIE 3HAHMS HA MPAKTUKE — CTPOUTH MATEMaTUYECKHE
MOZENM JUIS 3a7a4 PEAIbHOW KU3HU U MMPOBOJAUTH COOTBETCTBYIOIINE BBIUUCICHUS
C TMPUMEHEHUEM TMOJ00US W TPUTOHOMETPUHU (IMOJB3YACh, TJAE HEO0OXOIUMO,
KaJIbKYJISITOPOM ).

K koHmy oOyuenus B 9 kJjiacce OOyYaloOImMICS TMOJIYYUT CIECAYIOIINE
PEIMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPBIX YIJOB, HAXOAUTh C HX
NOMOIIBIO PA3IMYHBIE 3JEMEHTBl MPSMOYTOJIBHOIO TPEYroJbHUKA («pEIIeHHe
IPSMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIBIO KATbKYJIATOPA) AJIUHBI
U YTJIbI 1711 HeTaOJWYHBIX 3HAUCHUH.

[Tonp3oBaThecst popMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXIECTBOM ISl HAXOXJECHUSI COOTHOUIEHUM MEXAYy TPUTOHOMETPUUYECKUMU
BEJIMUMHAMH.

Hcnonb3oBaTh TEOPEMBbI CUHYCOB M KOCUHYCOB JJIsl HAXOXKICHUS Pa3IMUHbIX
AJIEMEHTOB TPEYroJbHUKA («pELIEHUE TPEYrOoJbHUKOBY), MPUMEHSATh HUX TpH
pEUIEHNN FEOMETPUUECKUX 3a/1a4.

Bnagets moHsTHsAMEU  mipeoOpa3oBaHHA ~ MOA00Ms, COOTBETCTBEHHBIX
AJIeMEeHTOB MOA00HBIX Quryp. [loap30BaThCs CBOMCTBAMU MOA00US TPOU3BOJIBHBIX
buryp, ymeTb BBIYUCIATH JUIMHBI W HAXOAUTh YIJbl y TOJOOHBIX QUrYp.
[IpuMeHsTH CBOWMCTBA MOMOOMS B MPaKTHYECKUX 3ajadax. YMETh NPHUBOJUTH
IPUMEPHI MOJIOOHBIX (PUTYP B OKPY’KAIOIIEM MUPE.

[Tonbp30BaThCsl TEOPEMAMH O MPOU3BEAECHUU OTPE3KOB XOPA, O MPOU3BEACHUNU
OTPE3KOB CEKYIINX, O KBaJgpaTe KacaTeJIbHOM.

[Tonp30BaThCs BEKTOpaMH, MOHUMATh MX TEOMETPUUYECKHN W (PU3HMUECCKUN
CMBICII, TIPUMEHSATh WX B PEHICHUU TEOMETPUUYECKUX W (PHU3MYeCKUx 3ajnad.
[IpuMeHATH CKAISIPHOE MPOU3BEICHUE BEKTOPOB I HAXOKICHUS UIUH U YTJIOB.

[Tonp30BaTbCs METOAOM KOOpPJAMHAT HA IUIOCKOCTH, MPHUMEHIThH €ro B
PELICHUN TEOMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Brnanetp mMOHATHUSMH NPaBWIBHOTO MHOTOYIOJIBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBl IYTU OKPYXHOCTH W PaJUaHHOW MEPBI yIila, YMETh BBIYHMCIATH IJIOMIAAb
Kpyra u ero yacteu. [[puMeHsTh noJIydeHHbIE YMEHHUS B PAKTUYECKHUX 3aa4ax.

Haxomute ocu (Wim TEHTPHI) CUMMETpUH (UTYp, TPUMEHSTH JBHKCHUS
IJIOCKOCTH B MPOCTENIINX CAydasix.

[IprMeHATh MOTYyYEHHBIE 3HAHMS HA MPAKTUKE — CTPOUTH MATEMaTUYECKHE
MOJIENIA JJIS 3a7]a4 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS
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C NPUMEHEHHEM NOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUH (TOJB3YSACh, THE
HEO00XO0UMO, KAJIbKYJISITOPOM).
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TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoanyecTBo yacoB

Ne i/ KoHnTpoJubHubie
NPOrpaMMbl Bcero
padoTbI
[Ipocreiimme reomerpuyueckue GUrypsl u
1 ux cBoiictBa. M3amepenne 14
r€OMETPUYECKUX BEJIUYUH
2 TpeyronbHUKHI 22 1
3 [TapannenbHble npsiMble, CyMMa YIJI0B 14 1
TpEeYroJbHUKa
4 OkpyxHOCTB U Kpyr. ['eomeTpudeckue 14 1
MTOCTPOCHHUS
5 [ToBTOpEeHME, 0600IIEHNE 3HAHUI 4 1
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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8 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

Ne i/t

KoaundecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThbI

1 YeTpIpEXYyroJIbHUKN

12

Teopema daseca u Teopema o
2 MPOTIOPIIMOHATBHBIX OTPE3KaX, MOJ00HbIE
TPEYTrOJIbHUKHU

15

IImomans. Haxoxnenue miomanei
3 TPEYroJIbHUKOB U MHOTOYTOJIBHBIX (QUTYP.
[Tnomaau nogo6HbIX puryp

14

Teopema IIudaropa n Hauana
TPUTOHOMETPUHU

10

Vsl B OKpyKHOCTU. Brincannsie n
OTIMCAHHBIE YEThIPEXYTOJIbHUKH.
Kacarenbnble k okpyxHOcTH. Kacanue
OKpPY>KHOCTEH

13

6 [ToBTOpEeHuUEe, 0000IIeHNE 3HAHMI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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9 KUIIACC

HaumeHoBaHue pa3ieioB U TeM

KoandecTBO 9acoB

Ne i/ KoHnTpoJbHbie
MPOrpaMmabl Bceero paGoThi
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1
CUHYCOB. Penienue TpeyroibHUKOB
9 [IpeobpazoBanue nogobus. Merpuyeckue 10 1
COOTHOIIEHUS B OKPY>KHOCTH
3 Bekropsl 12
JlexapToBbI KOOPAWHATHI HA TJIOCKOCTH 9
[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[nHa
5 OKPY>KHOCTH U ILIOLIAAb Kpyra. 8
Brruncnenune miontaaeit
6 JIBMOKCHHMS TTIOCKOCTH 6
7 [ToBTOpEeHnue, 06o0IICHNE, 5 5
cUCTeMaTH3alus 3HaHUM
OBIIEE KOJJMYECTBO YACOB I1O 68 6

I[TPOTPAMME




17



IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

18

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

KonTtpoJbHbie

Bcero
padoThbI

Jara
U3ydeHus

[Ipsimast u oTpe3ok

JIyd u yron

CraproBas TMarHocTUka

CpaBHEHHE OTPE3KOB U YIJIOB

N3mepenue oTpe3koB

N3mepenue yriios

CMeXHBIE B BCPTUKAJIBHBIC YIJIBI.

[IepneHquKynsipHBIE TPSMBIE

O o N OO0 WIN|IF

Pemenue 3agau

[EY
o

Pemenue 3agau

R RrlRrRr R R(RPR[RPR R

[ERN
[ERN

KonTtponsnas padorta Ne 1 mo teme
«HavanpHbIe TeOMETpHUYECKHE
CBE/ICHUS

12

TpeyronbHuku. PaBHbie
TPEYTrOJIbHUKU

13

[TepBrIit mpu3HaK paBEHCTBA
TPEYTrOJIbHUKOB

14

Pemenue 3a1ay Ha MpUMEHEHHE
MIepPBOro NMPU3HAKa PaBEHCTBA
TPEYTrOJIbHUKOB

15

[lepnenauKkynsap K npsmMoit

16

MC,I[I/IaHLI, 6I/ICCCKTpI/ICbI X BBICOTHI
TPEYroJIbHUKaA

17

CpoiicTBa paBHOOEAPEHHOTO
TpPEeYroJbHUKa

18

Bropoit npusHak paBeHCTBa
TPEYrOJIbHUKOB

19

Tperuii npU3HaK paBeHCTBA
TPEYrOJIbHUKOB

20

Pemenne 3amaq Ha MMPUMCHCHUC
MIPHU3HAKOB PaBCHCTBA




19

TPEYroJIbHUKOB

Pemenue 3anau Ha npuMeHEHUE

21 MIPU3HAKOB PaBEHCTBA 1
TPEYroJILHUKOB

22 OKpyXHOCTb 1

23 [TocTpoenue MUpPKyJieM U JTUNHEUKOH 1

24 [Ipumepsl 3a1a4 Ha IOCTPOECHUE 1

25 Pemrenue 3a1a4 Ha MOCTpOCHNE 1

26 Kontponsnas padora Ne 2 o teme 1
«TpeyronbHUKN»
Omnpenenenue napamiebHbIX

27 npsmeIx. [Ipu3Haku 1
MapajuIeIbHOCTH TPSMBIX

28 [Ipu3Haky nmapajieabHOCTH IBYX 1
TIPSIMBIX

29 [IpakTrueckue crocoObl 1
MIOCTPOEHMSI NTAapAJUIEIbHBIX MPSAMBIX

30 Pemtenue 3amay 1

31 006 akcnomax reomeTpuu. AKCuomMa 1
HapajIesIbHbIX MPSAMBIX
Teopemsl 00 yriax, 00pa3oBaHHBIX

32 JBYMSI TTapaJUICIbHBIMU TIPSIMBIMH H 1
CeKylIen

33 CBoiicTBa mapaJlyIeIbHBIX TPSIMBIX 1
VYTIBl ¢ COOTBETCTBEHHO

34 napajuieIbHbBIMU WK 1
NEePIEHANKYIAPHBIMU CTOPOHAMU

35 Pemenue 3amay 1

36 Pemienue 3a1a4 no teme 1
«[TapannenbHble MpsiMbIe»

37 Kontponsnas padora Ne 3 o teme 1
«[TapannenbHble MpsiMbIe»

38 Teopema 0 cyMMe YyIiioB 1
TPEyroJibHUKa

39 OCTpOYroJIbHBIH, TPAMOYTOJIBHBIN U 1
TYNOYTOJIbHBII TPEYroJIbHUKU

40 Teopembl 0 COOTHOLIEHUN MEXTY 1
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CTOpPOHAMHU U yrjlaMu TpCYroJIbHUKa

CnenctBus U3 TEOPEM O

41 COOTHOUIEHUHU MEXIY CTOPOHAMH U
yrilaMy TPEyroJbHUKA

42 HepaseHnctBo TpeyronbHUKa

43 Pemrenue 3amau

44 Hekotopsie cBoiicTBa
MPSIMOYTOJIBHOTO TPEYroJIbHUKA

45 [Ipu3Haku paBeHCTBA
MPSIMOYTOJIBHBIX TPEYTOJILHUKOB

46 [Ipu3Haku paBeHCTBA
MPSIMOYTOJIBHBIX TPEYTOJILHUKOB
PaccrosiHme OT TOUKH 10 TIPSIMOIA.

47 PaccrosHre Mex 1y nmapauieIbHbIMU
TIPSIMBIMH.

48 [TocTpoenue TpeyroibHUKa IO TPEM
aleMEeHTaM

49 [TocTpoenue TpeyrojapHUKa IO TPEM
3JIeMEHTaM

50 [TocTpoenue TpeyroabHUKa MO TPEM
3JIeMEHTaM

51 Pemenne 3aga4 Ha mocTpoeHue

59 Pemenue 3a1a4 ¢ UCIOJIB30BaHUEM
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB

53 Pemtenue 3amay
KonTtponbras padoTta Ne 4 o teme

54 «COOTHOIIIEHUE MEXKY CTOPOHAMU
U yTrJIaMU TPEYTOJIbHUKA
[Tonsitue o 'MT. CpoiicTBa

55 OuccekTpucsl yria. buccekrpuca u
CepeIMHHBIN MEePIEeHIUKYISP KaK
F€OMETPUUECKHE MECTA TOUEK

56 CBoiicTBa CEpeIMHHOTO
NepHeHIuKYIIspa

57 CBoiicTBa AMaMETPOB U XOPJ
OKPYXHOCTH

58 B3aunmMuoe pacnosioxxeHue




21

OKPY>KHOCTH U MPAMOM.
KacarenbHas Kk OKpyKHOCTH

Brmcannas v onmcanHas

59 OKPYKHOCTH TPEyroJIbHUKA L

60 OuUrypsl, CHMMETPHYHBIC 1
OTHOCHUTEIILHO MPSMOM

61 OceBast cuMMeTpHs U €€ CBOICTBa 1

62 Pemenwue 3amau 1
KonTtponsnas pabora Ne5 o teme

63 «["eoMeTpudeckre MecTa TOUCK. 1
CuMMeTpuuHbIE QUTYPBI»
[ToBTOpeHue u 00o0IIeHNE 3HAHUIT

64 OCHOBHBIX TIOHSITHIT 1 METOIOB 1
Kypca 7 Kiacca
[ToBTOpeHue 1 0000IMIEHNE 3HAHMI

65 OCHOBHBIX TIOHSTHH ¥ METOJIOB 1
Kypca 7 Kiacca

66 Hrorosas koHTpoJbHAs paboTa 1
[ToBTOpeHue 1 0000IMIeHNE 3HAHMI

67 OCHOBHBIX IIOHATHAH U METOIOB 1
Kypca 7 Kiacca
[ToBTOpeHue u 0000IMIeHNE 3HAHMI

68 OCHOBHBIX IIOHATHH U METOIOB 1
Kypca 7 Kiacca

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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8 KVIACC
KoanyecTBo yacoB
Ne Hara
w/n Tema ypoka Beero KoHTpoabHbIie S —
padoThbI
MHoroyronsHuKH. YeTbIpEXYroJIbHUKU 1
[Tapannenorpamm u ero cBoMcTBa
3 [Tapannenorpamm, ero Npu3HaKu u 1
CBOMCTBA
4 Tpaneuus 1
5 PaBHOOOKAS ¥ IPSMOYTOJTHHAS 1
Tpanenuu
5 PaBHOOOKAs ¥ IPAMOYTOJIBHAS 1
Tparnenuu
7 Tpanermus, papHOOOKas Tpamnenus, eé 1
CBOWCTBA W MPU3HAKH.
3 [IpssMOYTOIBLHUK, €r0 MPU3HAKU U 1
CBOICTBA
9 Pom0, kBagpat, uX MpU3HAKK U 1
CBOMCTBA
10 Merton yaBoeHUS MeTUaHbI
11 [lenTpanpHas U oceBasi CHMMETPHS
12 KonTtponpHas padoTa o teme 1 1
"HeTbIpEXyroibHUKK"
13 [Tmomaae MHOTOYTOJILHUKA. 1
CBolicTBa IJIOIIA/IC T€OMETPUUECKUX
14 ¢uryp. [Inomanp kBagparta u 1
MPSIMOYTOJIbHHUKA
15 dopmyna IS IIOIIAIU 1
napajuiesorpaMmma
16 dopmyna IS MIOIMIAIU TPEYroJIbHUKA 1
17 dopmyna i TUIOIAIU TPANEHUH
18 Dopmybl 11 TI0MIAAN 1
TpeyroJbHUKa, mapaiienorpaMma
19 Dopmynbl 11 TI0MIAAN 1
TpeyroJbHUKa, mapaiienorpaMma
20 Brrunciaenue niomanaei CI0KHBIX 1




23

uryp

21 [Mnomamm puryp Ha kieryaroir Oymare

22 [Tnomaay mogo6HBIX puryp

23 Pewrenne 3anau CUHOMOHII)IO MeTo/1a
BCIIOMOTaTEJIbHOM IJIOMIAH

24 3aia4u ¢ NPaKTUYECKUM COJIEPKaHUEM

25 3aiauu ¢ MPaKTUYECKUM COJIEpKAHUEM

26 Teopema [Tudaropa.

97 Teopema, oOpaTHas Teopeme
[Mudaropa.

28 [Ipumenenne teopemsl [Iudaropa npu
pELIeHUH MPAKTHYECKUX 3a/1a4.

29 [Ipumenenue Teopemsl [Iudaropa npu
pELIeHUH MPaKTUUECKUX 3a/a4.

30 KounTponbnas paborta o teme
"TTnonraas"

31 I[TomoGHsIE
TpeyronbHukH. Ko durment nomgoousi.

32 OTHOIIIEHNE II0IIaiel T0100HbBIX
TPEYTrOJIbHUKOB.

33 [TepBrIit mpu3HAK 1101001
TPEYTrOJIbHUKOB

34 Bropoii npuznak nmogo0us
TPEYTrOJIbHUKOB

35 Tperuit mpu3HaK moa00us
TPEYTrOJIbHUKOB

36 [IpumeHenue moA0OUs MPU PELICHUH
MPAKTUYECKUX 33734

37 KonTtponbHas paborta no teme
"[TogoGHBIE TPEYroJIbHUKH"

38 Cpennsisi TMHUSA TPEYroJIbHUKA

39 Teopema daneca u TeopeMa o
MPONOPLUUOHATBHBIX OTPE3KaAX

40 Tpanenus, e€ cpeHss TUHUA

41 CBOMCTBO MeIMaH TPEYroJbHUKA

42 [IponopiuroHanbHbIE OTPE3KH B

MIPSIMOYTOJIBHOM TPEYTOJIbHUKE
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43

IlenTp Macc B TpEYroJIbHUKE.

44

3ajaun Ha MMOCTPOCHUE METOJOM
mo100wms.

45

W3mepurenbHbie paboThI HA
MECTHOCTH.

46

OmnpeneneHne TPUTOHOMETPUIECKUX
(GbyHKIUH OCcTpOTO yria
NIPSIMOYTOJIBHOT'O TPEYTOJIBHUKA,
TPUTOHOMCTPUYCCKHUEC COOTHOIICHUA B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

47

OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO

48

3HaueHusl CUHyca, KOCUHYca U
Tanresca s yrios 30, 45, 60
rpaaycoB

49

COOTHOILIIEHHS MEXKTy CTOPOHAMH U
yTiaMH IPSIMOYTOJIBHOTO
TPEYroJIbHUKA.

50

Kontponbnas padota Ne4 o teme:
«COOTHOIIEHUSI MEX]Ty CTOPOHAMH U
yriaMu IpSMOYTOJIBHOTO
TPEYrOJIbHUKAY.

51

B3anmHoe pacnosioxxeHue npsaMou u
OKPY>KHOCTH.

52

BsaumHoe pacnonoxeHue IByx
OKPY>KHOCTEH, 00I1I1e KacaTeIbHbIe

53

Kacanue okpyxHocreit.Kacarenbnas k
OKPY>KHOCTH.

54

Bricannble v eHTpaIbHbIC YIIIHI,
YroJl MEXy KacaTeabHON U XOpAoH

55

I'panycHas Mepa Ayru OKpy*KHOCTH.

56

BrivcaHnHbIE U IEHTPAIbHBIE YIJIBI,
YroJ MEXAY KacaTeJIbHON U XOPAOH.
Teopema 0 BIIUCAaHHOM yTJI€.

57

Teopema 06 oTpeskax
HEePECEKAIOIUXCS XOP.

58

VYTrasl MEXIy XOpAaMU U CEKYILIUMHU

59

CBOMCTBO OMCCEKTPHUCHI yIia.
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CepenuHHBIN nepHneHAUKYIIIP.

60

Teopema 0 TOUKE IepecedeHus BBICOT
TPEYrOJbHUKA.

61

BHI/IcaHHI)IG " OITMCAHHEBIC
I-IeTI)IpéX}/FO.]II)HI/IKI/I, ux HpI/I3HaKI/I nu
CBOICTBa

62

[IpuMeHeHne CBOWCTB BIIMCAHHBIX U
ONIMCAHHBIX YETBIPEXYTOJIBHUKOB IPH
pEeLIeHNN TEOMETPUYECKUX 3a7a4

63

[IpuMeHeHne CBOWCTB BIIMCAHHBIX U
ONMCAHHBIX YETBIPEXYTOJIBHUKOB IIPH
pEeLIeHNN TEOMETPUYECKUX 3a7a4

64

KonTtponbHas padoTa o Teme "Yriibl B
OKpYXHOCTH. Brincanusie u
ONIMCAHHBIE YETHIPEXYrOJIbHUKA"

65

[ToBTOpEHNE OCHOBHBIX TOHATUIN 1
METOJIOB KypCOB 7 M 8 KJIaCCOB,
000011eHNE 3HAHUT

66

[ToBTOpEHME OCHOBHBIX OHATUN U
METOJIOB KypCOB 7 M 8 KJIaCCOB,
000011IcHNE 3HAHHI

67

Hrorosas koHTpoJbHAs paboTa

68

[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJIOB KypCOB 7 U 8 KJIacCOB,
000011eHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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9 KUIIACC
KoJsimyecTBo yacoB
Ne Hara
w/n Tema ypoka Beero KoHTpoabHbIie S —
padoThbI
1 Onpenenenne BeKTOpoB. PU3NUECKUi 1
Y TEOMETPUUYECKHIA CMBICT BEKTOPOB
2 PaBencTBO BEeKTOpPOB 1
3 CrnoxeHne 1 BBIYUTaHHE BEKTOPOB, 1
YMHOXEHHE BEKTOpa Ha YUCIIO
CrnoxeHne 1 BBIYUTaHHE BEKTOPOB
[IpounsBeneHne BEKTOpa HA YUCIIO 1
Pemrenne 3a1a4 ¢ MOMOIIBIO BEKTOPOB
7 Pemrenune 3a1a4 ¢ TOMOIIBIO BEKTOPOB. 1
CpemHsist TUHUS Tparenun
8 Pasnoxenne BexTopa 1o ABymMm 1
HEKOJUTHHEAPHBIM BEKTOpaM
9 Koopaunats! BekTOpa 1
10 CBs3b M@Ky KOOPJIMHATAMH BEKTOPA 1
Y KOOpJIMHATAMH €r0 Hadaia U KOHIa
1 [TpuMeHeHre BEKTOPOB TSI PEIICHHS 1
3a1a4 pusuKu
KonTposnsHas padoTa 1o teme
12 | " 1 1
Bexkropsl
13 YpaBHEHHE OKPY)KHOCTH
14 YpaBHeHUE NpsMOi
15 VYpaBHeHuUE NpsMOi
Meto KOOpAMHAT MPH PEIICHUH
16 TreOMETPHYECKUX 3a/1a4, MPAKTUYECKUX 1
3a1a4
Meto KOOpAMHAT MPH PEIICHUH
17 TFE€OMETPUYECKUX 3a/1a4, IPAKTUYECKUX 1
3a1a4
Metoa KOOpAMHAT MPH peLIeHUN
18 TFEOMETPUYECKUX 3a/1a4, IPAKTUYECKUX 1
3a1a4
19 JlexapToBbI KOOPAUHATHEI TOUEK HA 1
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IIIIOCKOCTH

KonTtposnsHas paboTa o teme

20 "JlekapTOBBI KOOPMHATHI HA 1
miockoctu"”

21 OmnpeneneHne TPUTOHOMETPUIECKUX 1
¢ynkuuit yrimos ot 0° go 180°

22 ®opMmyIbl IPUBEACHUS 1

93 ®opmyna JUTst BEIYACICHUS 1
KOOPAMHATHI TOYKH

24 Teopema cunycoB 1

25 Teopema cuHyCOB 1

26 Teopema KOCHHYCOB 1

27 Teopema kocuHYCOB 1

28 Pemenne TpeyroipbHUKOB 1

29 Pemenne TpeyroiapbHUKOB 1
CkasipHO€ MPOU3BEICHNE BEKTOPOB,

30 €ro MPUMEHEHHUE ISl HaXOXKACHUS 1
JUIUH U yTJIOB

31 CkansipHO€ MPOU3BENICHHE B 1
KOOpAMHATaxX

32 CBOIICTBa CKaJISIPHOTO TTPOU3BEIACHUS 1

33 [IpakTyeckoe NpuMEHEHNE TEOpeM 1
CHHYCOB U KOCUHYCOB

34 [IpakTyeckoe NpuMEHEHNE TEOpeM 1
CHHYCOB U KOCUHYCOB

35 HaxosxaeHue AI1MH CTOPOH U BEJTMYUH 1
YTJIOB TPEYroJbHUKOB

36 KonTposnpHas paboTa o teme 1
"Pewienne TpeyroabHUKOB"

37 Hucno m. JlnrHa OKpYKHOCTH. 1
Paguannas mepa yria
IIpaBUIIBHBI MHOTOYTOJIbHUK.

38 OKpyXHOCTb, OIMCAHHAS B 1
MPABUIIBLHBII MHOTOYT OJIbHUK

39 OKpy>XHOCTb, BITUCAHHAs B 1
MPABUIIBLHBIN MHOTOYT OJIbHUK

40 [IpaBunbHBIE MHOTOYTOJIBHUKH, 1
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BBIYHCIICHHUE UX 3JICMCHTOB

ITocTpoenue npaBUIIBHBIX

41 1
MHOTOYTOJIbHUKOB
4 JlnmuHa Tyru OKpY>KHOCTH, popmysia 1
JUTUHBI OKPYXHOCTH.
43 [Tnomanp kpyra, CeKTOpa, CerMEHTa 1
44 [Inomane Kpyra, ceKTopa, cermeHTa
45 [Tnomanp kpyra, ceKTopa, CerMmeHTa
46 KoopannaTsl ToUek mepecedeHust 1
OKPYXHOCTH H TIPSIMOI
TeopeMa 0 TpOU3BEAECHNUH OTPE3KOB
47 XOpII, TeoOpeMa O MPOU3BEICHUN 1
OTPE3KOB CEKYIUX, TEOPEMa O
KBaJpaTe KacaTeJIbHOU
Teopema 0 Ipon3BEEHUN OTPE3KOB
48 XOpII, TeOpeMa O TIPOU3BEICHIH 1
OTPE3KOB CEKYIIUX, TEOPEMa O
KBaJlpaTe KacaTeabHOU
KonTtponpHas padoTa o remam
49 "[IpaBuibHBIE MHOTOYT OJIbHUKH. 1
OkpyXHOCTB."
50 [TonsaTue o mpeoOpa3zoBaHUU TIO00US 1
51 COOTBETCTBEHHBIE DJIECMECHTHI 1
Mo0OHBIX puryp
59 CoOTBETCTBEHHBIE DJICMECHTHI 1
MoA00HBIX Uryp
53 [TpumMeHeHre TeOpeM B pEelICHUN 1
TrCOMETPUIECKUX 3a]1a4
54 [TpumMeHeHre TeOpeM B pEelICHUN 1
TrCOMETPUIECKUX 33124
55 OTto0pakeHure TIOCKOCTH Ha cels 1
56 Teopema o ABMKEHNHU OTpE3Ka 1
57 Hanosxenns un nBrxKeHus 1
58 [TapannenbHbIil mepeHoc 1
59 IToBopoT 1
60 [TapannenbHbIil mepeHoC, TOBOPOT 1
61 [IpumeHeHne IBMKEHUM ITPHU pELIEHNN 1
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3aaa4

62

KonTtposnsHas paboTa o teme
"ITpeobpazoBanue mogooOusI.
JBuwxenue."

63

[ToBTOpEnue, 06001ICHNE,
cucreMarusanus 3HaHui. Msmepenue
r€OMETPUUECKUX BEJIIMYMH.
TpeyroapHUKH

64

[ToBTOpenue, o6o0IIEHNE,
CHCTEMAaTH3aIis 3HAHWH.
[TapannensHble U TEPICHAUKYISPHBIC
MpsIMbIE

65

[ToBTOpeHue, 0600IICHNE,
cucreMarusanus 3HaHu. OKpyKHOCTh
u Kpyr. ['eomeTprueckrie NoCTpOCHHUS.
VYTBl B OKpYKHOCTH

66

[ToBTOpEeHue, 0600IICHNE,
cucTeMaTu3alys 3HaHuil. Brimcanyurle u
OTIMCAaHHBIC OKPYKHOCTH
MHOTOYTOJIbHUKOB

67

Hrorosas koHTpoJbHAs paboTa

68

[ToBTOpeHue, o6o0IIEeHNE,
CHCTEMAaTH3alMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

* ['eometpus, 7-9 knaccel/ Atanacsa JI.C., byty3oB B.®., Kagomies C.b. u

npyrue, AknuonepHoe oduectBo «M3aarensctBo «lIpocBemenue»

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

I'eometpus. 7 knacc. Metoandeckue pekomenaanuu - Aranacat JI.C.,
byry3oB B.®. u np.

Mertoaudeckue pekomeHaanuu. 7-9 knaccel (k yueOHuky Atanacsna JI.C.,

byry3oBa B.®., Kanomuesa C.b. u ap.)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bubnmmoreka IIOK



