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PaGouas yueOHasi nporpamma
10 TEOMETPHHU
(HaumenoOBanHe yueGHOTO npeamera (Kypea))
OCHOBHOTO 001mero oOpaszoBanus 7 -9 Kiacchl

X. 'pyuunos, 2024 r.



AHHOTanus K pado4eil mporpaMme o reoMmeTpuu 7-9 KJaccol

[TomHOE HAaMMEHOBaHUE MTPOTPAMMBI
(c ykazaHueM mpeaMeTa U Kjacca).

PABOYAA ITPOT'PAMMA no yuebuomy npenmery «I'eomerpusi»
I 7-9 knaccoB

Mecto yueOHOrO IpenMera B
CTPYKTyp€ OCHOBHOM
00pa3oBaTenbHON IPOTrPaMMBI.

B cTpykType 0oCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl yuEOHBIH
npeamer «[ eoMeTpus» SBISIETCS COCTABHOW YaCThIO YUESOHOTO IJIaHa.

HopmartuBHast ocHOBa pa3paboTku
IIPOrPaMMBbI

1. ®DepepanbHBIl TOCYAapCTBEHHBIH 00pa3oBaTENbHBIN
OCHOBHOI'O 00I1IeT0 00pa30BaHUs

2. OcHoBHas oOpa3oBaTeibHasi IporpaMma OCHOBHOTO  OOIIEro
oOpa3oBaHUs.

3. 3akon «O06 obpazoBanuu B POy

cTaHgapT

Peanuzyembsie YMK

I'eomerpus 7-9 xnaccos, JI.C. Atanacsu, B.®. byry3os, C.b. Kagomiien
u ap, [Ipocsemmenne, 2023.

Junaktuyeckue MaTepuansl mo reomerpuu st 7-9 xinacco b.I'. 3us,
B.M. Meiinep [IpocBemenue, 2018.

KonmdecTBo 9acoB Il peaau3aim
TIPOTpaMMBbI

He menee 2044 3a 3 rona, 7- 9 kiaacchl — 2 4 B HEZIEIIO

Harta yrBepxknenuns. Opransl U
JIOJKHOCTHEIE JTUTIA (B COOTBETCTBUU
¢ YCcTaBOM OpraHH3aIlig),
MIPUHUMABIIIHE YIaCTHE B
pa3paboTKe, pacCMOTpEHHH,
MIPUHSTHH, YTBEPKACHUN padoUei
MIPOrPaMMBI

IIporpamma pazpaborana yuutensimu MateMatuka MbOY
I'pymmroBckoit OOLL, cormacoBana 3aMecTHTENEM AUPEKTOpa U
yTBep)kaeHa aqupekropoM MBOY I'pymmaoBckoit OOIL

IIpuka3 ot 30 aBrycra2024r. Ne 57

Lenp peanuzanyy IporpamMmel.

Oco3HaHMe 3HA4YeHMs MaTeMaTUKd B IIOBCEJHEBHOW JKU3HU
yejgoBeka. HaumHass ¢ ceapMoro Kjacca Ha YpOKax TI'€OMETPUHU
o0yJaroluiicss y4YUTCd MNPOBONUTH JAOKa3aTelbHbIE PaCCY)KICHUS,
CTPOUTH  JIOTMYECKHE  YMO3AKJIIOYEHHUS, JIOKAa3bIBaTh HCTHHHBIC
YIBEPKACHUSI U CTPOUTH KOHTP HPUMEPBI K JIOKHBIM, IPOBOIUTH
paccyXaeHus OT «IPOTUBHOIO», OTIMYAaTh CBOMCTBA OT IPHU3HAKOB,
¢dopmynupoBaTh O0OpaTHbIE YTBEP)KACHHSA. YUCHMK, OBJIAJCBLINN
HCKYCCTBOM pacCyXAaTb, OyAeT NPHUMEHITh €0 U B OKpYXXaroleH
KU3HH, U HCIOJNB30BaTh €ro Kak HMHCTPYMEHT IPH PEIICHHH Kak
MaTeMaTHYECKHX, TaK M IIPAKTUYECKUX 3a7a4, BCTPEUAIOIIUXCS B
peabHOM KU3HU.

I/ICHOHB3yeMBIe TCXHOJIOIrHH1

PazBuBatomero  oOyuenws,  nuddepeHIupPOBaHHOIO  OOYYeHHS,
MHPOPMATMOHHO-KOMMYHHKATHBHEIE,

3II0POBBECOCPEKEHHUS
, CHCTEMHO-JICSITeIbHOCTHBIN TTOJIXO0J], TEXHOJIOTUSI TPYIIIOBOH PabOTHI,
TEXHOJIOTUS TIPOOIEMHOr0 00Y4EHHsI, HTPOBBIE TEXHOJIOIHH, O0yJYeHHE

B COTpyJIHHYECTBE (KOMaHHasl, TPyNIoBas pabora)

TpeboBanus K ypoBHIO
MOATOTOBKH 00yUaromuxcs

IMocye n3ydyeHus Kypca reoMeTpun 00y4aromuecst J0JKHbI
OnepupoBaTh MOHATUSIMH I'€OMETPUIECKUX QUTYD;

U3BJIEKATH, HUHTEPIIPETUPOBATH u npeoOpa3oBHIBATH
UHPOPMALIMIO O TEOMETPUYECKUX (Urypax, MNpEACTABICHHYI0 Ha
yepTeKax;

IMPUMCHSATH 'COMETPUICCKUC (l)aKTLI JJIg pelICHUA 3a/1a4, B TOM
YUCIC, NPCANOIararomux HECKOJIbKO MIaroB pClICHUS,
(I)OpMy.]'II/IpOBaTB B HpOCTeﬁH.IHX Cllydasx CBOICTBA U IIPpU3HAKH




uryp;
- JIOKa3bIBaTh TEOMETPHUUCCKUE YTBEPKACHUS;
BJaJeTh CTaHAApTHOW Kiaccudukanueld TmIocKuX uryp
(TpEyroIbHUKOB U YETHIPEXyTOIbHUKOB).

UCIIONIb30BATh CBOMCTBA T€OMETPUUECKUX QUTYP LIS
peleHus 3aa4 MPaKTHYECKOTO XapaKkTepa v 3a/1ad U3
CMEXHBIX JTUCIUTLIHH.

OnepupoBaTh MOHATUSIMH: PABEHCTBO (PUTYD, paBHBIC PHUTYPHI,
PaBEHCTBO TPEYTOJILHUKOB, MAPAJUIEIbHOCTD MPSIMBIX,
NEPIEHIUKYISIPHOCTD MPSMBIX, YTIIbI MEKY TPSMBIMHU,
NEPICHUKYISP, HAKJIOHHAS, TIPOSKIIHsI, ToJj00ue Guryp, nogooHbIe
(urypsl, 10100HBIE TPEYTOILHUKHY;

npuMeHsTs Teopemy Daeca U TeopeMy O MPOMOPIIMOHATBHBIX
OTpe3Kax MpH PEeIIeHNH 3a]1aY;

XapakTepu30BaTh  B3aWMHOE  PACHOIOKEHHE MOpIMOW |
OKPYXXHOCTH, JIByX OKPY>KHOCTEH.

OTHOUICHUS JUTS PEIICHUS 3a/1a4, BOSHUKAIONINX B PEAbHOMN JKHU3HU.
OnepupoBaTh MPEACTABICHUSIMHE O JUTMHE, TUIOMIAU, 00beMe KaKk
BenmurHamu. [Ipumensts Teopemy [Tudaropa, hopmyInbl miomaim,
o0bema MpH pPelieHuH MHOTOIIATOBBIX 3aJ1a4, B KOTOPBIX HE BCE JIAHHBIE
MPE/ICTaBIICHBI SIBHO, & TPEOYIOT BBIYMCIICHUI, OIIepUpoOBaTh OoJiee
HIMPOKUM KOJIMYECTBOM (POPMYII JUTHHBIL, TUIOIIAH, 00beMa, BBIYUCIISATh
XapaKTEePUCTUKN KOMOUHAIMN QUTYp (OKPYKHOCTEH 1
MHOT'OYT'OJILHUKOB) BBIYHMCIISITH PACCTOSTHUSI MEXTY DUTYypamH,
NPUMEHSTh TPUTOHOMETpUIecKrue GOpMYITbI TS BEIYUCIICHHN B
0oJee CI0KHBIX CIIy4asx, IPOBOJUTH BBIUMCIEHUS HA OCHOBE
PaBHOBEJIMKOCTH U PABHOCOCTABJICHHOCTH;
IPOBOAUTH IPOCTHIE BHIUNCIICHHUS HA O0BEMHBIX Teax;

(opMyIHpoOBaTh 3a/1a4M Ha BEIYHUCIICHNE JUTHH, TUIOMANeH U
00BEMOB U pelaTh HX.

IIPOBOAUTH BBIYHUCIIEHHS HA MECTHOCTH;

IPUMEHATH (OPMYJIbI IIPU BBIYMCICHUSX B CMEKHBIX YUEOHBIX
MpEAMETax, B OKPYXKaroLel AeHCTBUTEIbHOCTH.

N3obpaxatp reomeTpuyeckue (UTYPHI 1O TEKCTOBOMY H
CHUMBOJIEHOMY OIHCaHMIO;

CBOOOZHO ONEpPUPOBAaTH UYCPTEKHBIMM HHCTPYMEHTAMH B
HECJIOXKHBIX CIIydasix,

BBINOJIHSTH [TOCTPOCHUS TPEYT OJIbHUKOB, IPUMEHAThH OTAEIbHBIE
METOJbl IOCTPOECHUN HUPKYJIEM U JIMHEHUKOM U IPOBOAUTH POCTEHIINE
HCCIICI0OBAHNS YNCIIA PEILICHUH;

M300pakaTb THUIOBBIE TUIOCKHE (QUTYpHI W OOBEMHBIE Tela C
ITOMOILBIO MPOCTEHIINX KOMITBIOTEPHBIX HHCTPYMEHTOB.

BBITOJTHSATD npocreiime MOCTPOCHUS Ha
MECTHOCTH, HEOOXOMMbIE B PEANbHON KU3HU;
OLIEHUBATb Pa3Mephl PEATbHBIX O0BEKTOB OKPY)KAIOLIET0 MUPA.

OnepupoBaTh NOHSATHEM JABMXKEHUS U  IpeoOpa3oBaHUs
noAoousi, BIAJAETh NPUEMaMHU IOCTPOEHUS (GUIyp C HCIOIb30BAHHEM
JOBIDKEHMH W 1peoOpa3oBaHUM 1MOJ00Us, NPUMEHATH IOMydeHHBIC
3HaHUS U ONBIT MOCTPOCHHWH B CMEXKHBIX INpeIMeTax M B peajbHbIX
CUTYalHsAX OKPYKaIOIIEro

CTpouTh  GUrypy, mNOJOOHYI0 JaHHOW, IIOJBb30BATHCS
CBOMCTBaMH 000U 111 000CHOBAHUS CBOMCTB (UTYD;
NPUMEHATh CBOMCTBa JBHKEHU I JUIst
MIPOBEIEHMSI TPOCTEHINX 0OOCHOBAHUH CBOUCTB (PUTYD.
OPUMEHSATH CBOMCTBA ABMKEHUH U IPUMEHSTH [TOJ00ME /IS




IIOCTPOEHUH U BBIYUCIICHUM.

OnepupoBaTh MOHSATHSIMU BEKTOp, CyMMa, Pa3HOCTb
BEKTOPOB, MPOM3BEICHUE BEKTOpa Ha YUCIIO, YTOJ MEXKIy BEKTOpaMHu,
CKaJIPHOE TIPOM3BEACHUE BEKTOPOB, KOOPAMHATHI HAa IUIOCKOCTH,
KOOPJMHATHI BEKTOPA;

BBIMTOJTHATD JICCTBUSL HAJ BEKTOpaMHu  (CIIOXKEHUE,
BBIUUTAHUE, YMHOKCHHE Ha  YHCIO), BBIYUCIATH  CKaISIPHOE
NPOU3BEJCHUE, OINPENeNsITh B MPOCTEHIINX CIydasx Yyroil MEKILy
BEKTOPaMH, BBIOJIHATH PAa30KEHUE BEKTOpPa Ha COCTABIISIONINE,
NPUMEHATH TONYYCHHBIC 3HAHMS B (M3UKE, MOJIB30BATHCS (HOpMYIIOi
BBIYUCIICHHUS] PACCTOSIHUS MEKAY TOYKAMH 10 U3BECTHBIM KOOPAWHATAM,
UCIIONIb30BATh YpaBHEHUS (DUTYp AJIS pelleHus 3aay;

NPUMEHATh BEKTOPbl W KOOPJAWHATBI JUIS pEIICHHUs
reOMETPUYECKUX 3a/1a4 Ha BBIYMCIICHHE JUTHH, YTJIOB.

UCIIONIL30BATh MOHSTHS BEKTOPOB M KOOPMHAT JJISl pEIIeHHUs 3aa4 110

¢usnke, reorpaduu u qpPyruM yueOHBIM PEIMETaM.

10.

Merozst U GOpMBI
OLICHKU PE3yJIbTaTOB
OCBOCHUS

(poHTaBHBIN OMPOC, CAaMOCTOsATENbHAs padoTa,
TECTUPOBAHHE, KOHTPOJIBHBIE PA0OTHI, MPOBEPOUHBIE PAOOTHI,
MaTeMaTUYeCKue

JHUKTAHTBI.

HOACHUTEJIBHASA 3AIINCKA

['eomeTpusi KaK OJWH W3 OCHOBHBIX pa3JeiiOB IIKOJIBHOW MaTeMaTHKH,
UMEIOIUN CBOEH IIeJIbI0 00ECIeYUTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWH M B3aUMHOE  pACIOJIOKEHHE, OMUpaeTcsl Ha  JOTHYECKYIO,
J0Ka3aTeabHyl0 JUHUI0. LleHHOCTh M3ydeHHs] T€OMETPUH Ha YpPOBHE OCHOBHOTO
o01mrero 00pa3oBaHusl 3aKIIOYAETCS B TOM, YTO OOYYaIOIIUNUCS YUUTCS MPOBOAUTH
JI0Ka3aTeJIbHbIE PACCYKIEHUs, CTPOUTH JIOTUUECKHE YMO3aKJIIOUEHHUS, JOKA3hIBATh
UCTUHHBIC YTBEPKICHHUS M CTPOUTh KOHTPIPHUMEPHI K JIO)KHBIM, IPOBOJIUTH
pacCy>KIeHusi «OT TMPOTHUBHOTO», OTIMYATh CBOMCTBA OT TPU3HAKOB,
dbopmMyIUpoBaTh OOpPATHBIC YTBEPIKICHHS.

Bropoii 1nenpio u3ydeHUsT TEOMETPUHU SBISETCS HCIONb30BaHUE €€ Kak
WHCTPYMEHTA TIPU PEIICHUU KaK MATEMaTHYECKUX, TaK M MPAKTUYECKUX 3aj]ad,
BCTPEYAIOMINXCA B peanbHOM Ku3HH. OOydYarommuiicss MODKEH HayYHThCS
OTIPEJICIUTh TEOMETPUUYECKYIO (DUTYpYy, OMUCATh CIOBAMH JAHHBIM YEPTEXK WIH
PUCYHOK, HANTH TUIOMIAh 3€MEJIIBHOTO y4acTKa, pacCUYUTaTh HEOOXOANUMYIO JUITUHY
ONTOBOJIOKOHHOTO KaOens win TpeOyemble pa3Mephbl Tapayka IJisi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAs, BBHIYHCIUTEIbHAS JUHUS B M3YYCHUH T€OMETPHH.
[Tpu pemeHuu 3amad MPAKTHYECKOTO XapakTepa OOYYAIOUIUHCS YYHTCS CTPOUTH
MaTeMaTUYeCKUe MOJEIN PEATBbHBIX JKU3HCHHBIX CHUTYyallii, TPOBOJIUTH
BBIYHCIICHUS U OIICHUBATH aJIEKBATHOCTD MOJTYUYEHHOTO pe3yJIbTaTa.

Kpaiine BakHO TOMYEPKUBATH CBSI3M TE€OMETPUU C JAPYTUMH YyYeOHBIMU
MpeIMEeTaM¥, MOTUBUPOBAThH UCIIOJIB30BATh OMPEACIICHUS TEOMETPUIECKUX PUTYP
U TIOHSATHH, JTEMOHCTPUPOBATH MPUMEHEHWE TOJYYCHHBIX YMEHHH B (U3UKE U
TEXHUKE. DTH CBSI3W HanOoJee IPKO BUIHBI B TeMaX «BekTopsiy,
«Tpuronomerpuueckue CcoOTHOWIEHUs», «Meron koopauHat» U «Teopema
[Mudaropar.




VYyeOnbiii kypc «l'eoMeTpusi» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypel U UX CBOMCTBa», «M3mepenue
FEOMETPUUECKUX BEIINUUHY, «/]eKapTOBBl KOOPAMHATHI HA IUNIOCKOCTH,
«BexkTtopsl», «JIBuxkeHus miockoctn», «lIpeodpazoBanus nogoous».

Ha uzyuenue yue6Horo kypca «l'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hemenw), B 8 kinacce — 68 yacoB (2 yaca B Henelnw), B 9
Ki1acce — 68 gacoB (2 Jaca B HEACIHIO).

COIAEPKXAHUE OBYYEHUA
7 KITIACC

HauanbHubie nousTua reometrpun. Touka, mpsiMasi, OTPE30K, Jyd. YToja. Bubl
yrioB. BepTukanbHble W CMEXHbIE yIbl. buccekrpuca yrna. Jlomanas,
MHOTOYyToJbHUK. [lapannenbHoCTh U NEPIEHANKYISIPHOCTD NPSIMBbIX.

Cummerpuunbie purypel. OCHOBHBIE CBOMCTBA OCEBOH CHUMMETPHHU.
[IpuMepsl CUMMETPUU B OKPYKAIOIIIEM MUPE.

OCHOBHBIE TTOCTPOEHHUS C TOMOIBIO LIUPKYJIS U JIUHEHKU. TpeyroabHuUK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOenpeHHBI W pPaBHOCTOPOHHUM  TPEyroiabHUKH. HepaBeHCTBO
TPEYroJbHUKA.

CoiicTBa ¥ TpU3HAKKA pPaBHOOENPEHHOTO TpeyrojbHuKa. [lpuzHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa 1 NMPU3HAKU MAPATIENBHBIX MPAMBIX. CyMMa yrioB TPEYrOJIbHUKA.
BHemnue yriasl TpeyrojibHUKA.

[IpssMoyronbHBIA  TpeyroibHUK. (CBONCTBO MEOUAHBI MPSIMOYTOJIBHOTO
TpEYrojibHUKa,  MNPOBEIAEHHOM K  TUnoTeHy3e.  IIpu3Hakm  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJBHUKOB. [IpsSAMOYTroIbHBIN TPEYTrONIBHUK ¢ yIJIoM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJbHHKA, HEPABEHCTBO O
JUTMHE JIOMaHOW, TeopeMa O OoJbllieM yriie U OOJbIIeH CTOPOHE TPEYroJbHHUKA.
[leprieHAMKYJISIp U HAKJIIOHHAS.

I'eomerpuueckoe MecTto TOYeK. buccexkrpuca yrma W CEepeaUHHBIN
MEPIIEHAUKYJIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK.

OKpyXHOCTh W Kpyr, XOpJa U JOHaMeTp, HUX CBoicTBa. B3aummuoe
PAaCIOJIOKEHHE OKPYKHOCTH M mpsiMor. KacarenbHas v cexymas K OKpYKHOCTH.
OKpyXHOCTb, BIHUCaHHas B yroj. BrnucanHas u omnHMcaHHAs OKPYXHOCTHU
TPEYTroJIbHUKA.

8 KUIIACC

UYereipéxyronpauku. [lapamnenorpamMm, ero npu3Haku U cBoucTBa. YacTHbIe
Cllyyad MapajjiesorpaMMoB (MPSMOYTOJbHUK, pOMO, KBaapar), UX NPU3HAKU U
cBoictBa. Tpamemusi, paBHOOOKas Tpameuus, €& CBOHCTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.



Meton ynsoenus menuansl. LlenTpansHas cummerpus. Teopema daneca u
TEOpeMa O MPOMOPLUOHANBHBIX OTPE3KaX.

CpenHue MMHAM TPEYTroJbHUKA U Tpaneuuu. LIeHTp Macc TpeyronbHuKa.

[TogoOue TpeyronbHukoB, kKoddduuueHT nomodus. [lpuzHaku mnomoOus
TpeYroJbHUKOB. [IpruMeHenne noao0us npu peleHrny MpakTUYeCKuX 3a1ad.

CpoiicTBa miomaaed reomerpuueckux ¢uryp. Dopmynbl s IUIOUIAAH
TpPEeYrojibHUKa, MapajuienorpaMma, pomo6a u Tpaneuud. OTHOUIEHHE IUIOLaAei
MoJ00HBIX GUryp.

Boruncnenue miomanei TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa npu pemenun
NPAaKTUYECKUX 3a/]ad.

CuHyC, KOCHHYC, TAHT'€HC OCTpPOTO yrjla MPSMOYTOJBHOIO TPEYrojJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpHUroHOoMeTpuueckue (QyHKIMU
yraoB B 30, 45 u 60°.

Brnucannble M 1EHTpaidbHBIE YIJIbI, YTOJ MEXAY KacaTellbHOW U XOPJOil.
Yrnel  MeXay ~XopAamMuM U CeKyllMMH. BrucanHble M ONUCaHHBIE
YeThIPpEXYTOJIbHUKHN. B3anMmHoe pacrnosoxkeHue AByX OKpyxkHocTed. Kacanue
OKpy>XHOCTeH. O01IMe KacaTelnbHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Tanreic yrimoB or 0 1o 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYITbI TPUBEACHUS.

Pemiennie TpeyronbHUKOB. TeopemMa KOCMHYCOB M TEOpeMa CHHYCOB.
Peuienre mnpakTUYECKUX 3alad C UCIOJIB30BAHHEM TEOPEMbl KOCHHYCOB H
TEOPEMBbI CUHYCOB.

[IpeobpazoBanue moao6us. [lomoOre coOOTBETCTBEHHBIX AJIEMEHTOB.

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

Bektop, mimHa  (MOIynb)  BEKTOpa,  COHAIPABICHHBIE  BEKTOPHI,
MIPOTHBOMOJIOKHO  HANpPaBJIECHHBIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJl BeKTopaMu. Pa3nokeHue BeKTopa MO ABYM
HEKOJUTMHEapHbIM BekTopaM. KoopaunaTtel BekTopa. CKansipHOE MpOU3BEICHUE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHUS JJIUH U YTJIOB.

JIlekapToBbI KOOPJIAWHATHI HA IUIOCKOCTH. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH U MpSIMbIX. METOJl KOOPJAUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYrOJAbHUKH. [[nmuHAa OKpyXHOCTHU. I'pamycHas w
paauaHHas Mepa yIJya, BBIUYMCIEHUE JJIMH AYr OKpyxHoctel. I[lnmomans kpyra,
CEKTOpa, CerMEeHTA.

JIBU)KEHHSI TUIOCKOCTH W BHYTPEHHHE cUMMeETpuu ¢Guryp (3JieMeHTapHbIe
npeactasienus). [lapannensHeiil nepenoc. [loBopor.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(T'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndyHOCTHBIE Ppe3yJbTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca
«I"eomeTpus» XapaKTEpU3YHOTCS:

1) naTpuoTHYecKoe BOCIUTAHHE:

NPOSIBIEHUEM MHTEpPECa K NPOLUIOMY W  HACTOSUIEMY POCCHUHCKOU
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIICHHWEM K  JIOCTHXKEHUSM  POCCUMCKUX
MaTEMaTUKOB U POCCHICKON MaTeMaTHU4eCKOW IIKOJIbI, K HCIOJb30BAHUIO ATHX
JOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpaaaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJHEHHUIO 00SI3aHHOCTEH rpakIaHUHA U Pean3alluu €ro
npaB, TMPEACTaBICHUEM O MaTeMaTHYeCKMX OCHOBaxX (PYHKIIMOHHPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOILENYyp IpakJIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCY)KJICHHUIO STUYECKUX MPOOJIeM, CBI3aHHBIX
C TPaKTHYECKUM TPUMEHEHHEM JOCTH)KEHUW HayKH, OCO3HAHHEM Ba)XHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TpyaoBOE BoCIMTAHHE:

YCTAHOBKOW Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJICHHOCTH, OCO3HAHUEM BAXXHOCTH MaTEMaTHYECKOTO
o0pa3oBaHUs Ha TPOTSHKCHUH BCEW JKM3HU IS YCHENTHOW TpodeccroHaIbHOU
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBHIOOPOM U
OCTPOCHUEM MHAMBUIYAIbHON TPACKTOPUM 00OPA30BaHUS U KU3HEHHBIX TIIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) acTeTHYECKOE BOCIUTAHUE:

CHOCOOHOCTBIO K HMOLMOHAJIBHOMY M  O3CTETUYECKOMY BOCIPHUSITHIO
MaTeMaTU4ecKuX OOBEKTOB, 3ajad, pEIIeHUI, PACCYKICHWA, YMEHUIO BUICTh
MaTeMaTU4YeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOTO MO3HAHMUSI:

OpUEHTAIlME B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEJIOBEKa, MPUPOJbI U
oOmecTBa, MOHMMAaHWEM MAaTEMAaTHYECKOW HAayKH Kak cQepbl YeloBeYeCKOu
NEATEeNIbHOCTH, ATANOB €€ Pa3BUTUS M 3HAYMMOCTU JJISl Pa3BUTHUSl LIMBUIIU3ALINH,
OBJIQJICHUEM SI3bIKOM MaTeMaTHUKU M MAaTeMaTH4eCKOM KyJIbTYpOH Kak CpelICTBOM
MO3HAHUS MHpA, OBJAJECHHUEM MPOCTEUIINMHU HaBBIKAMU HCCIIEIOBATEIIbCKON
NEeATEeNIbHOCTH;

6) ¢usmyeckoe BocmuTaHUE, (OpPMHPOBAHHE KYJIbTYPbl 310POBbSI H
IMOIMOHATBHOTO 0JIArOMOJIyYHs:
FOTOBHOCTBHIO MPUMEHSTh MaTEMaTUYEeCKHE 3HAHUS B HHTEpPEcax CBOETO



3I0pOBbs,  BEIEHHS  3A0pOBOro  oOpa3a JKM3HM  (340pOBOE  IHUTAHUE,
cOaaHCUPOBAHHBIN PEXUM 3aHATUA M OTAbIXa, peryispHas ¢uzndyeckas
aKTUBHOCTh), C(OPMUPOBAHHOCTHIO HAaBbIKA peQPIEKCUM, TPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TaKOr0 K€ MpaBa JPYroro 4eJoBeKa;

7) 3K0JI0rNYecKOe BOCTIUTAHHE:

OpUEHTAIIMEN HAa MPUMEHEHUE MaTeMaTUYECKUX 3HAHUU I pElIeHUs 3a7ad
B 00JacTH COXPAaHHOCTU OKPYXKaIOIIeW Cpeabl, IJIaHUPOBAHUS TOCTYIIKOB U
OIICHKM HMX BO3MOXKHBIX TOCIEACTBUM MJIsI OKPYXKAaloIIeH cpeabl, OCO3ZHaAHUEM
100aJILHOTO XapaKTepa IKOJOTMUECKUX MPOOJIeM U MyTel UX PelIeHus;

8) amanTanusi K M3MEHSIOMMMCS YCJOBHAM CONMAJIBHON M MPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHUSX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUECKYIO JAeSTEIbHOCTh, B TOM YHUCIIE
YMEHUE YYUTHCA Yy JPYTUX JIOJeH, MPUOOpEeTaTh B COBMECTHOM NESITEIHLHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIbITA JPYTHUX;

HEOOXOAUMOCThIO B  (OPMHUPOBAHWM HOBBIX 3HAHWUM, B TOM YHCIE
dbopMyTUpoOBaTh UACH, MIOHATHS, TUTIOTE3bl 00 00BEKTAX U SIBJICHUSIX, B TOM YHCJIC
paHee HEU3BECTHBIX, OCO3HABaTh JACUIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOUIUHA KOHTPMEDP, KOPPEKTUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAEUCTBUS, (OPMYIMPOBATH M OLEHUBATH PUCKH U
NOCIEICTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIE yHHUBepcajibHbIe yuyeOHbIE

aeictBus ba3oBble mornyeckue aAeiicTBUA:

e BBISBISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKA MAaTEeMATHUECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHWA MEXIY TMOHATUAMH, (OPMYITHPOBATH
OTIpENICICHNs] ~ TIOHSTH,  YCTaHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
KIaccuuKaIy, OCHOBaHUS HJisi OOOOIIEHHWS W CpPAaBHEHUS, KPUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIpPUHUMATh, (QopMymHpoBaTh ¥  NPeoOpPa3OBBIBATH  CYXKICHUS:
yTBEpJUTEIbHBIE W OTpUIATENIbHBIC, CJAWHWYHBIC, YacTHbIE W 0OIIHe,
YCIIOBHBIE;



BBISIBISITh ~ MaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
NpoTUBOpeurss B (akrax, HJaHHBIX, HAOMIOACHUSAX U YTBEPKACHUSIX,
npeajiaraTb KpUTEPUU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JenaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEIYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

pa30bupaTh J0Ka3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKIAEHUHN (MPSAMbIE U OT
OPOTUBHOI0), NPOBOAUTH CAMOCTOSITEIBHO HECIOXKHbBIE JOKAa3aTeIbCTBA
MaTeMaTU4YeCKUX (aKTOB, BBICTpAaMBATh APryMEHTALMIO, MPHUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4eOHOM 3ajayd (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIICHMs, BHIOMpPATh HauboJee MOAXOASIMI ¢ Yy4€ToM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbLCKNE AEHCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIENOBATEIbCKUA MHCTPYMEHT IO3HAHMS,
dbopMynrpoBaTh BONPOCHI, (PUKCUPYIOIIME MPOTUBOpPEUYHUE, MpodIeMy,
CaMOCTOSITEJIbHO ~YCTAaHaBIMBAThL KMCKOMOE M JaHHOEe, (HOPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

OPOBOAUTH IO CAMOCTOSITENIBHO COCTABIIEHHOMY IUIaHY HECJIOXHBIM
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBICHUIO OCOOEHHOCTEH
MaTEMaTUYECKOT0 O0OBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENIHHO (POPMYIHUPOBATH 0OOOIIEHUSI M BBIBOABI MO PE3YJIbTaTaM
NPOBENEHHOTO HAOIO/IEHNs, HMCCIEIOBAaHUs, OILIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IIpoliecca, a TaKXKe BbIABUTATh
NPEATIONIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undgopmanmei:

BBISIBJISITh HEJOCTATOYHOCTh M HM30BITOYHOCTH HWH(OpMAIUHU, ITaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATH3UPOBATh U WHTEPIPETUPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (GopMy TpeACTaBiICHHS HWH(pOpMAlMM ¥ WLIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, OUarpaMMmamMu, HWHOW Trpadukod ©u uX
KOMOMWHAIIUSIMU;

OIICHWBATh HAAEKHOCTh HWH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM
yauTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMU
U LEeNsIMU OOLIEHUSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PEIICHUS
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0JI€ OOCYKJEHUs 3a/1aBaTh BOMPOCHI MO CYHIECTBY O00CYKIaeMOU TEMBI,
po0JeMBbl, peraeMoi 3aJaun, BbICKa3bIBaTh UAEH, HAIICJICHHbIE HA MOMCK
pElIeHMs, COIMOCTaBIsATh CBOM CYXICHUS C CYXICHUSIMU JPYrHX
YYaCTHUKOB JMAJIOra, OOHApYKMBaTh PA3IMuYM€ U CXOJCTBO MO3ULUMU, B
KOppEKTHOU (hopme hOopMyIHpOBaTh PA3HOIIACHS, CBOU BO3PAKEHHUS;
OPEJCTaBIATh  PE3YJbTaThI pelieHus 3a/auu, HKCIIEPUMEHTA,
UCCJIeIOBAaHUs, IPOEKTa, CAMOCTOSTEIBHO BHIOUPATh OpPMAT BHICTYIUICHUS
¢ Y4€TOM 3ajlau NMPEe3eHTALUU U OCOOEHHOCTEH ayJuTOpUH;

NOHMMATh U MCHOJIb30BaTh MPEUMYILIECTBA KOMAaHIHON U UHIAUBHUIYATbHOM
paboThl MpU pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1a4;

OPUHUMATH 1I€JIb COBMECTHOW JEATEIbHOCTH, MIAHUPOBATh OPraHU3ALMIO
COBMECTHOW paloThl, pachpeaensiTb BHUAbI paldOT, JAOroBapHUBATHCH,
0o0CyXJ1aTh MPOIECC U Pe3ynbTaT padOThl, 0000IATh MHEHUS HECKOJIBKUX
JIIO/IEH;

y4acTBOBaTh B TPymmnoBbIX ¢Gopmax paboTel (00CyxkaeHus, OOMeH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOpPAMHHUPOBATb CBOM JEHCTBUSL C JAPYTMMHU WIE€HAMU KOMAaHJbI,
OLIEHMBAaTh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI NPOAYKT IO KPUTEPHIM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOIEHCTBUSI.

PeryasiTuBHbIe YHHMBepcajbHbIe yueOHbIE

neiictBust Camoopranu3anusi:

CaMOCTOSITEJIbHO COCTABJIATH IJIaH, aJITOPUTM PEILIECHHUS 3a/1auu (WIH €T0o
4acTh), BBIOMPATH CMOCOO pelIeHUsi ¢ y4€TOM HUMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOLIMOHAJIbHbIN HHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISI IIpoliecca U pe3yJibTrara
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

MPEABUAECTh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PELICHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIHCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATh NPUYMHBI JOCTHKEHUS WM HEJOCTUKEHUS IIENH,
HaxOJIUTh OLIKUOKY, aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOyYarollUiiCs TMOMYYUT CIIEIYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3dnaBaTh M3ydeHHBIE TE€OMETpUYECKUE (DUTYPBI, ONPENeNaTh UX
B3aMMHOE€ pPacIoJIOKEeHHE, H300paxarb TeoMeTpUYecKre (QUrypbl, BBIIOIHATH
YEPTEKHU I10 YCIOBUIO 3a7aud. M3mMepsATh JIMHEWHBIE U YIII0BbIE BEJIMYMHBL. Pemars
3a7]a4M Ha BBIYKMCIICHUE JIJTMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate TpyOyI0 OLIEHKY JIMHEWMHBIX W YIJIOBBIX BEJIMYHUH MPEIMETOB B
peasbHOM JKM3HM, Pa3MEpOB MPHUPOJHBIX OOBEKTOB. Paznuuath pasmepbl 3THUX
00BEKTOB IO MOPSJIKY BETUYUHBI.

CTpouTh 4epTEXKHU K TECOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs MNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCHOJI30BaTh
MPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB MIPH PEIICHUU 33/1a4.

[IpoBOUTH JTOTHUYECKHUE PACCYNKICHUS C MCIOJIB30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCsad MNpU3HAKAMHM PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJbHUKOB,
CBOWCTBOM  MEJWaHbl, TMPOBEAEHHOW K  THUIOTEHY3€  MNPAMOYTrOJbHOTO
TpPEyroJibHUKa, B PEIICHUU T€OMETPUUECKUX 3a/1ay.

Onpenenste NapaIeIbHOCTD MPSMBIX C IOMOIIBIO YTIIOB, KOTOphIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajyielbHOCTh NPSIMBIX C MOMOILIBI PaBEHCTBA
PACCTOSIHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOW MPSIMOM.

PemaTs 3aaun Ha KieTyaToit Oymare.

[IpoBOIUTH BBIUMCICHUS M HAXOJIUTh YHCIOBbIE U OYKBEHHBIE 3HAUCHMUS
JIJIOB B TEOMETPUYECKUX 3aJadax C HCHOJIB30BAHMEM CYMMBI  YIJIOB
TPEYTOJbHUKOB ¥ MHOTOYTOJIBHHUKOB, CBOWCTB YIJIOB, OOpa30oBaHHBIX IPHU
[IEPECEUCHUN JBYX NapajulebHBIX NPSAMBIX CeKylled. Pemars npakrudyeckue
3a71a4M Ha HAXOXKJCHUE YTJIOB.

Bianetp mNoOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEACHATH
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEPIICHIUKYISP K OTPE3KY KaK TeOMETPUIECKUE
MECTa TOYEK.

@opmMynUpOBaTh ONPEAEIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPYKHOCTH, IIOJIb30BATHCSI X CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
pELICHUH 3a7a4.

Bianetp MmoHSATMEM OMMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lomp3oBaThCs (pakTamMum O TOM, YTO OHUCCEKTPUCHI YTIIOB
TPEYTrOJIbHUKA IIEPECEKAIOTCd B OJHOM TOYKE, U O TOM, 4YTO CEPEAVHHBIC
MEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS] B OJHOU TOUKE.

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



[Tonbp30BaThCs MPOCTEUIIUMHU T€OMETPUUECKUMHU HEPABEHCTBAMH, TOHUMATh
UX IIPAKTUYECKUN CMBICI.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHHUS C MTOMOIIBIO IUPKYIS U
JINHEUVKU.

K koHmy oOydenuss B 8 kJjacce oOydYaromluiicsi TOJYYUT CIIEIYIOIINE
MIpEAMETHBIE PE3YJIbTATHI:

Pacno3naBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMU TP PEIICHUU T€OMETPUICCKUX 3a/1au.

[IpuMeHsThL CBOMCTBA TOYKM TEpPECEUEHUs] MEAUaH TPEYrojibHHKa (IIeHTpa
Macc) B pelieHru 3aad.

Brnaners monsiTueM cpeHel JIMHUU TPEYrojbHUKA U Tpamneluu, IPUMEHSTh
WX CBOWCTBA MPHU PEIICHUU TeoMeTpudeckux 3aaad. llonb3oBaTbes Teopemon
daneca 1 TeOPEMOM O IPOMOPIIUOHATBHBIX OTPE3KaX, MPUMEHSITh UX JJISI PEIICHUS
MPaKTUYECKUX 3aj1a4.

[IpuMeHsTh IpU3HAKK TTOA00USI TPEYTOJIBHUKOB B PEIICHUU I€OMETPUICCKUX
3a/1ad.

[Tons3oBathest TeopeMoit Iludaropa mis pemieHUS TEOMETPUYECKUX H
npakThuueckux 3agad. CTpoUTh MAaTEeMaTHYECKYH0 MOJICb B MPAKTUYCCKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOJAUTh COOTBETCTBYIOIINE IJIMHBI.

Brnanerp TOHATMSIMM CHUHYyCa, KOCHHYyCa MW TaHIE€HCAa OCTpPOrO yrIia
IPSIMOYTOJIBHOTO TpeyroyibHUKa. [10ab30BaThCA ATUMU MOHATHUSIMU [JI1 PELICHUS
NPaKTUYECKUX 3a]a4.

Boruncnars (pa3nuuHbIMU CIOCOOaMM) TUIOHIAAb TPEYroJbHUKA W TUIOIIAIH
MHOTOYTOJIbHBIX ~ (puryp (monb3ysich, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp NOHATHSMH BIHMCAHHOTO M UEHTPAJIbHOIO YIJIA, HMCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX YIJIaX, yIilaX MEXIy XOpAaMHU (CEKYIIUMH) U yTIe MEXKIY
KacaTeJIbHOW M XOPAO0H MPU PEIICHUU F'€OMETPUUECKHX 3a/1ay.

Brnanerp moHSATHEM ONMMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHATh CBOWMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHATh NOJNYyYEHHbIE 3HAHUSI HAa MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJENN JJIs 33724 PeaibHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOLIUE BHIYUCICHUS
C MPUMEHEHUEM MOJ00US M TPUTOHOMETPUHU (MOJB3YACh, TA€ HEOOXOIUMO,
KaJIbKYJATOPOM).

K koniy oOydenus B 9 kiacce 0Oy4yarOUIUMNUCS TMOJYYUT CJCAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOJUTh C UX
MIOMOIIBIO PA3JIMYHBIE ATEMEHTHI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pEelIeHre



MPSMOYTOJILHBIX TPEYTOJBHUKOBY). HaX0oMUTh (C TOMOIIBIO KATBKYISITOPA) IITUHBI
U YTJIBI JTsl HeTAOJUYHBIX 3HAUCHUH.

[Tonp3oBaThCs popmMysaMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPHUYCCKUM
TOXKJIECTBOM JIJII HAXOXKIEHUS COOTHOIICHUH MEXIy TPUTOHOMETPUUYCCKUMH
BEJIMYUHAMHM.

Hcmonp30BaTh TEOPEMBbI CHHYCOB M KOCHHYCOB JIJISl HAXOXKICHUS Pa3TUIHBIX
AJIEMEHTOB TPEYTrOJbHUKA («pEHIEHHUE TPEYTOJbHUKOBY), MPUMEHATh HX IPHU
pEIICHUH TeOMETPUUYECKHX 3a]1a4.

Brnagets  moHsATHSMH  mpeoOpa3oBaHMS — MOAOOHSA, COOTBETCTBEHHBIX
AJIIEMEHTOB MOA00HBIX Guryp. [loap30BaThCs CBOMCTBAMU MOAO0MS TPOU3BOIBHBIX
buryp, ymMeThb BBIYUCIIATH JJIMHBI W HAXOAWTh YIJbl y TOJOOHBIX QUryp.
[TpuMeHATh CcBOWCTBA TOMO0MS B TPAKTUYCCKUX 3ajadaX. YMETh NPHUBOJIUTH
IPUMEPHI TIOJJOOHBIX PUTYDP B OKPYKAIOIIEM MHUPE.

[Tonp30BaTHCS TEOPEMaMU O MTPOM3BEICHUN OTPE3KOB XOPJI, O MPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelIbHOM.

[Tonb30BaThCSA BEKTOpAMH, IMOHUMATh MX TEOMETPHYCCKHA W (U3MYCCKUN
CMBICII, TPUMEHATH WX B PEHICHUU TCOMETPUUYCCKUX W (DH3WYCCKUX 3aj]ad.
[TpuMeHATH CKaIIPHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOXKICHHS IJTUH U YTJIOB.

[Tonp30oBaThCA METOJOM KOOPJAMHAT Ha IUIOCKOCTH, NPHMEHSITH €ro B
PEIICHUH TeOMETPHYSCKHUX U TIPAKTUYCCKUX 3a]1ad.

BrageTs MOHATHSAMM TMPAaBUIBHOTO MHOTOYTOJIBHHUKA, JIJTMHBI OKPYXKHOCTH,
JUTMHBI JTyTH OKPYXKHOCTH W paJuaHHOW MEphl YIJIa, YMETh BBIYHUCIATH IUIOIIAb
Kpyra u ero 4actei. [[puMeHsTh MMoTydeHHbIC YMEHHUS B MPAKTHYCCKUX 3a1a4ax.

Haxomute ocu (WM TEHTPBI) CHMMETPHHM (HUryp, HPHMEHSTH JIBHIKCHHS
IUTOCKOCTH B MPOCTEHUIIINX CITydasX.

[TpuMeHATH TOJIYYCHHBIC 3HAHHWS Ha MPAKTUKE — CTPOUTh MaTEMaTHYCCKUE
MOJICIIH IS 3a/1a4 peajbHOU JKM3HU U IMPOBOJUTH COOTBETCTBYIOIINE BHIUMCICHUS
C NPHMCHCHHEM IIOJ00MS M TPUTOHOMETPHUYECCKUX (PYHKIUK (TOJIB3YysSICh, TJE
HEO0OXO0IUMO, KAJIbKYIISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThl padoThI
pecypchl
IIpocreitmue reomeTpuueckue PUTrypsl 1
1 I/I)I() cBoiictBa. M3me epHI/Ie reOMeq) I/I}‘]{peCKI/IX 11 1 bubmorexa HOK
) P P https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 T 1 1
PEYrobHiId ° https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIe NPSIMBIE, CyMMa yTJIOB 18 3 bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U Kpyr. ['eoMmeTpruueckue 19 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
5 I1 606 7 5 1
OBTOPCHHUE, OOODIICHIE SHATHH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0



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 KJIACC

KosnuuyectBo 1yacos DJIeKTPOHHBbIE
HanmeHnoBaHue pa3aesioB U TeM udpoBbie
Ne i/ pasi Konrpoabubie | IlpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
. bubnuoreka [JOK
1 q 12 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u TeopemMa o
2 MIPOMOPIIMOHANBHBIX OTpe3Kax, MOI00HbIE 16 1 bubnmorexa [JOK
P ’ https://m.edsoo.ru/7f417e18
TPEYTOJIBHUKH
[Tnomane. Haxoxnenne momanei
3 Tpe HIOJ'I)II)HI/IKOB " JI\I/IHOFO OJfSHHBIX 14 1 bubamorera LOK
peyr a https://m.edsoo.ru/7f417e18
¢uryp. [Tnomanu mogoO6HBIX HuUryp
4 Teopema IIudaropa n Hauana 10 1 bubmuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpy>KHOCTH. Briucannblie u
5 OIHMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpYXHOCTEHN
bubmuoreka [JOK
6 I1 606 i 4 1
OBTOPCHHE, ODODIICHIS SHATMA https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 69 6 0



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 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3fesioB U TeM udpoBbie
Ne i/ pasi Konrpoabubie | IIpakTuyeckue (1dpp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHUHYCOB. PenieHne TpeyrojbHIKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nmonobus. Metpuueckue 10 1 bubnnorexa [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 TIIOCKOCTH 9 1 bubmorera [IOK
P bA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKY. JlJTHHA
5 OKPY)KHOCTH | ILIOMIAIb Kpyra 8 Bubmmorexa [JOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Boruncnenue miomaseit
bu6mmoreka [JOK
6 6
JIBIDKEHNS LIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 7 5 bubnunoreka [JOK
3HaHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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




IHHOYPOYHOE IINTIAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos Jlara msysenis
Ne
w/n Tema ypoka Kontpoas | Ilpaktu Iaan @akr
Bcero | Hble yecKkue
padoTsbI padoThI
1 Toukwu, npsiMbIe, OTPE3KU 1
2 JIy4a u yron 1
3 CpaBHEHHE OTPE3KOB U YIJIOB 1
4 JlnuHa oTpeska 1
5 N3mepenue oTpe3koB 1
6 N3mepenue yrios 1
7 CMexxHBIC U BEpTUKAILHBIE YIIIbI 1
8 CMeXHBIC U BEPTUKAIILHBIE YIIIbI 1
9 [TepnienquKyIIsIpHBIC TIPSIMBIE 1
10 Pemenue 3amay 1
11 Kountponsnas pabota Nel «HauanbHbie 1 1
reOMETPUYECKUE CBEJICHUSDY

12 TpeyronbHuK 1
13 IlepBrlil IpU3HAK paBEHCTBA TPEYTOJBHUKOB 1
14 IlepBrlii MpU3HAK paBEHCTBA TPEYrOJbHUKOB 1
15 Menuanbl, OMCCEKTPHUCHI M BHICOTHI TPEYroJbHUKA 1
16 CBoiicTBa paBHOOEPEHHOTO TPEYTOJIbHUKA 1
17 CBoiicTBa paBHOOEPEHHOTO TPEYTOJIbHUKA 1




18 [Tpu3Haku 1 CBOKCTBA paBHOOEIPEHHOTO TPEYTOJIbHUKA 1
19 Bropoit npusHak paBeHCTBa TPEYroJIbHUKOB 1
20 Bropoii npu3Hak paBeHCTBA TPEYTrOJIbHUKOB 1
21 Tperuil npu3HaK paBeHCTBA TPEYTrOJIbHUKOB 1
22 Tpu npusHaka paBeHCTBA TPEYTOJILHUKOB 1
23 OKpy>XHOCTB 1
24 [TocTpoenus nupKyaeM U TMHEHKON 1
25 [Ipocreiimue 3a1a4u Ha TOCTPOCHUE 1
26 Pemienue 3amau 1
27 KonTponbnas pabora no teme "TpeyronbHUKT" 1
28 Omnpenenenne mapauieTbHBIX MPSIMBIX 1
29 [Tpu3Haky mapayieIbHOCTH JIBYX MPSMBIX 1
30 [Ipu3HaKy mapamieaTbHOCTH ABYX MPSIMBIX 1
31 [TpakTrueckue crmocoObl MOCTPOCHHUSI MAPATUICITBHBIX MPSMBIX 1
32 AKcroMa napajuieNbHbIX IpsAMbIX. [1aTe1id moctynat EBkinuaa 1
33 Teopemsl 00 yriiax, 00pa3oBaHHBIX ABYMS IapajljelbHbIMU 1
MPSAMBIMU U CEKYILEH
34 Teopemsl 00 yriiax, 00pa3oBaHHBIX JBYMs HapajljelbHbIMU 1
IPSIMBIMU U CEKYILEH
35 VYTibl ¢ COOTBETCTBEHHO MapajleNbHBIMU WIN 1
NEepIEeHANKYIAPHBIMH CTOPOHAMHU
36 Pemenue 3anau no tem "I[lapamiensHelie npsimele” 1
37 Pemenue 3anau no tem "I[lapamiensHelie npsimsle” 1
38 KonTtponsHas padota no teme "[lapasuiensHblie npsMble” 1
39 CymMma yrioB TpeyrojbHHKa 1
40 CymMma yrioB TpeyrojbHHKa 1




Teopema 0 COOTHOLIEHUSAX MEXAY CTOPOHAMU U YIJIaMU

41 1
TPEYroJbHUKA

42 Teopema 0 COOTHOIICHUSAX MEXTy CTOPOHAMU U YTIIAMHA 1
TPEYroJbHUKA

43 HepaBeHCTBO TpeyrojapHUKa 1

44 Pemenue 3anay "Cymma yriioB TpeyrojbHHUKa" 1

45 KonTpomasnas padora "CooTHOIIEHHS] MEXKIY CTOPOHAMU U 1
yrjamMu TpeyroJibHUKa"

16 HekoTtopsie cBolicTBa M MpU3HAKN TPSIMOYTOJIBHBIX 1
TPEYrOJILHUKOB

47 HexoTopsie cBOCTBa U TPU3HAKU MPSAMOYTOJIbHBIX 1
TPEYrOJLHUKOB

48 [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJILHUKOB 1

49 Paccrosinue ot Touku 10 nipsiMoi. PaccTosinue Mexay 1
napayuiebHbBIMU MPSIMBIMH

50 Paccrosnue ot Touku 1o npsmoii. Paccrosiane Mmexy 1
napayuiebHBIMU MPSIMBIMU

51 [TocTpoenue TpeyrojabHUKa MO TPEM JIEMEHTaM 1

52 Pewenue 3amay 1

53 Pewenue 3amay 1

54 KounTponsnas pabora "[IpssmMoyronbHbie TPEeyroJbHUKH" 1

55 CBoiicTBa OMCCEKTPHUCHI yIiia 1

56 CBoiicTBa CepeIMHHOTO MEPIEHIUKYIApa K OTPE3KY 1

57 CBolicTBa AMAMETPOB U XOPJ OKPYKHOCTHU 1

58 Tpu ciydas B3aUMHOTO PacoIOKEHUSI OKPY>KHOCTH U MIPSIMOH. 1
KacartenbHast K OKpy>KHOCTH

59 KacarenbHas Kk OKpyKHOCTH 1




60 Brincannas u onucanHasi OKpYKHOCTH TPEYTOJIbHUKA 1

61 @urypsl, CHMMETPUYHBIE OTHOCUTENIBHO ITPSAMOM 1

62 OceBas cuMMeTpus U e€ CBOICTBa 1

63 Pemenue 3amau 1

64 [ToBTOpenue u 0000IIEHNE 3HAHUI OCHOBHBIX MOHATUN U 1
METOJIOB Kypca 7 Kiacca

65 [ToBTOpEeHue 1 060011IeHNE 3HAHNI OCHOBHBIX MOHITHH U 1
METOJIOB Kypca 7 Kiacca

66 Hrorosas koHTpoJIbHAS paboTa 1

67 [ToBTOpeHmMe 1 0000IIEHNE 3HAHNIT OCHOBHBIX MMOHATUN U 1
METOJIOB Kypca 7 Kiacca

68 [ToBTOpeHMe M 0000IIIEHNE 3HAHNI OCHOBHBIX MMOHATUN U 1
METOJIOB Kypca 7 Kiacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KJIACC

KoumnyecTBo yacoB DJIeKTPOHHbBIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypchbl
1 [TapamrenorpamMM, ero Npu3HAaKu U 1 bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/88671af2
9 [Tapannenorpamm, ero Npu3Haku U 1 bubnnorexa [JOK
CBOMCTBA https://m.edsoo.ru/88671ca0
3 [TapamenorpaMM, ero Npu3HAaKu U 1 bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/88671ca0
YacTtHble ciydan mapajuieiorpaMMOB
4 (ipsimo OJ'II}:II{II/IK 011)\46 KB4, paT) ux 1 bubmorexa IOK
pAMOYE L POMD, KBA/IpAT), https://m.edso00.ru/88671dea
MIPU3HAKH U CBOWCTBA
YacTHble cllydan mapajuiesiorpaMMOB
5 (TIpsIMOYTOJIBHHK, pOMO, KBaJIpaT), UX 1 bubmorera [JOK
N ’ ’ https://m.edso0.ru/88671f20
MIPU3HAKH U CBOWCTBA
YacTHble cllydan mapajuiesiorpaMMOB
6 (IpsIMOYTOJILHHK, pOMO, KBaJIpaT), UX 1 bubmorexa HOK
PAMOYE N POMD, KBAApaT), https://m.edso0.ru/8867209c
MPU3HAKH U CBOWCTBA
bubnuoreka [JOK
7 T 1
patier https://m.edso0.ru/88672358
8 PaBHOOOKast 1 IPSAMOYTOJIbHAS 1 bu6nuoreka [IOK
Tpanennu https://m.eds00.ru/8867252e
9 PaBHOOOKast 1 IPAMOYTOJIbHAS 1 bubnuoreka [IOK
Tpanenuu https://m.edso0.ru/88672858
10 Meron yaBoeHUs MeTMaHbl 1 bu6nmoreka [JOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858

https://m.edso0.ru/88672b14

11 [lenTpansHas cuMMeTpus Bubmmorexa LIOK
https://m.edso0.ru/88672b14

12 KonTtposnsHas paboTa o teme bubmmorexa [IOK
"YeTbIpEXyroapHUKN" https://m.edso0.ru/88672c9a

13 Teopema daneca u Teopema o bubnuorexa [JOK
MPOMOPIMOHATIBHBIX OTPE3KaX https://m.edso0.ru/8867337a

14 CpenHsis TUHUS TPEyroJibHUKA brbmmorexa [OK
https://m.edso0.ru/88672e0c

15 Cpennsist TMHUSA TPEYrOJIbHUKA bubamorera LOK
https://m.eds00.ru/88672f38

16 Tpaneuus, e€ cpeqHsist TUHAS bubamorera LOK
https://m.edso0.ru/88672358

17 Tpanermus, e€ cpenHss TUHUS bubmorexa LOK
https://m.edso0.ru/88673064

18 [IponopumoHanbHBIE OTPE3KH bubmorexa OK
https://m.edso0.ru/88673794

19 [IponopuroHanbHBIE OTPE3KH bubmorexa HOK
https://m.edso0.ru/88673794

20 LlenTp Macc B TpeyroJbHHUKE bubmorexa HOK
https://m.edso0.ru/886738fc

bubnunoreka [JOK
21 Hozobusie Tpeyroabiiit https:// m.edsoclf ru/88673a78

29 Tpu npuznaka nogo6us bu6nuoreka [IOK
TPEYrOJILHUKOB https://m.edso0.ru/88673bae

23 Tpu npuznaka nogo6us bubnuorexa [IOK
TPEYrOJIbHUKOB https://m.edso0.ru/88673d52

24 Tpu npuznaka nogoous bubnuorexa [IOK



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52

TPEYroJIbHUKOB

https://m.edso0.ru/8867400e

Tpu npusHaka noao0us

25
TPEYroJIbHUKOB
26 [Ipumenenne moao0us MpU pPelIeHUN
MPAKTUYECKHUX 3a/1a4
97 KonTponsnas pabora o teme bubnuorexa [JOK
"I[TooOHBIE TPEYrONBHUKH" https://m.edsoo.ru/8867445a
28 CaoiicTBa 1uIOmAaIeH bubmmoreka [IOK
r€OMETPUUYECKUX https://m.edso0.ru/886745fe
duryp
29 DopMyJIbI IS TIIOIIAAN bu6moreka [IOK
TPEYroJIbHUKA, apaJljIeorpamma https://m.eds00.ru/88674860
30 @opMyItbl I UIOMIAANA bubnuoreka [IOK
TPEYroJibHUKA, MapajijiesorpaMma https://m.edsoo.ru/88674a22
31 @opMyItbl Ui UIOMIAANA bubnuoreka [IOK
TPEyroJibHUKA, MapajijiesorpaMma https://m.edsoo.ru/88674a22
32 @opmyinbl IS IIOLIAAN bubnuoreka [JOK
TPEyroJibHUKA, MapajijiesorpaMma https://m.edso0.ru/88675288
33 DopMyJIbl IS TUIOIIAAN bubnuoreka [JOK
TpEeyroJibHUKA, apajieraorpamma https://m.eds00.ru/8867542c
34 Brranciienue miaomnaaei CiaoKHbIX bubnuoreka [JOK
¢buryp https://m.edso0.ru/88674e78
35 [Mnomaau puryp Ha KiIeT4aTon bu6mmoreka [JOK
Oymare https://m.edso0.ru/8867473e
36 [Mnomaan mogo6HBIX puryp
37 [Mnomaau mogo6HBIX puryp
38 3ajauu ¢ MPaKTUYECKUM bubnmoreka [JOK
COJZIEp)KaHUEM https://m.eds00.ru/88675558
39 3ajauu ¢ MPaKTUYECKUM bubnmoreka [JOK

COJIepKaHHEM

https://m.edso00.ru/88675684



https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684

40 Pemenue 3a1a4 ¢ moMoIp0 METO1a bubmuoreka [JOK
BCIIOMOTaTENIbHOM IIJIOIIAIN https://m.edso0.ru/88674f90
41 KonTtposnsHas paboTa o teme bubmoreka [IOK
"ITnomans" https://m.edso0.ru/8867579c
42 Teopema [Iudaropa u eé bubmmoreka [IOK
MPUMEHEHHE https://m.eds00.ru/88675918
43 Teopema IIudaropa u eé bubnnorexa [JOK
MIPUMEHEHHE https://m.eds00.ru/88675918
44 Teopema [Iudaropa u eé bubnuoreka [IOK
IIPUMEHEHHE https://m.edsoo.ru/88675abc
45 Teopema ITudaropa u e€
MpUMEHEHHE
46 Teopema ITudaropa u e€
MIPUMEHEHHE
Omnpenenenre TPUrOHOMETPUUECKUX
KLU OCTPOTo yria
47 E;}),:I{szroanIc))ro T?;yFOJII)HI/IKa, bubmorexa HOK
TPUTOHOMETPUYECKUE COOTHOILECHHUS https.//m.eds00.1W/886 75032
B MIPSIMOYT'OJIBHOM TPEYrOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bubnunoreka [JOK
TOXIECTBO https://m.edso0.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO
50 OCHOBHO€ TPUTOHOMETPUYECKOE
TOXECTBO
51 KonTponpHas paboTa o teme bubnuoreka [IOK
"Teopema ITudaropa u Hauana https://m.edsoo.ru/8a1407e8
TPUTOHOMETpUH"
59 BrnivcaHHbIE U IEHTPAJIbHBIE YIJIBI, bubnuorexa [IOK

YroJ MeXIy KacaTeIbHON U XOpAOH

https://m.edsoo.ru/8a1415b2



https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2

53 BrnivcanHble U IEHTpAJIbHBIE YIJIbI, bubmuorexa [IOK
YroJ MEXIy KacaTeIbHON U XOpAOH https://m.edso0.ru/8a141940
54 BnucanHbie ¥ IEHTpaIbHBIE YIJIBI, bubnuorexa [JOK
YToJ MEXAy KacaTeIbHON U XOpAOH https://m.edsoo.ru/8a141b34
55 VYTibl MEXIY XOpJlaMU U CEKYLTUMU
56 VYTibl MEXIY XOpJIaMU U CEKYITUMU
Brnucannble u onvicaHHbIe
o7 YEeTBIPEXYTOJIBHUKH, UX NPU3HAKU U brbmmorexa [OK
. https://m.edsoo.ru/8a140f86
CBOICTBa
Brnucannble u onyicaHHble
58 YeThIPEXYTOJIbHUKH, UX MPU3HAKH U bubamorera LOK
. https://m.edsoo.ru/8al416d4
CBOICTBa
Brincanssle 1 onucaHHbIE
59 YETBIPEXYTOJIbHUKH, UX MPU3HAKU U bubamorera LIOK
~ https://m.edso0.ru/8a1416d4
CBOIcTBa
[IpuMeHeHne CBOWCTB BIMCAHHBIX U
60 ONMCAHHBIX YETBIPEXYTOJIbHUKOB IIPU
pelLIeHNH FeOMETPUYECKUX 3a1au
[IpuMeHeHne CBOWCTB BIMCAHHBIX U
61 ONMCAHHBIX YETHIPEXYrOJIbHUKOB IIPU
pelIeHNH FeOMETPUYECKUX 3aau
62 B3anMHoe pacroiioxkeHue 1Byx bubnuoreka [IOK
OKPY>KHOCTEH, 00II1e KacaTelIbHbIE https://m.edsoo.ru/8a1410a8
63 Kacanune okpyxHocren bubnuoreka [IOK



https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8

https://m.edsoo0.ru/8a1410a8

KonTponsHas padorta o Teme "YTIsl

64 B OK HOCTH. Bricanaslie u 1 bubnuorexa LIOK
by ’ \ https://m.edsoo.ru/8a141c88
OIIMCAHHBIC ‘ICTI)IpeXYFOJII)HI/IKI/I
[ToBTOpEHNE OCHOBHBIX NOHATUN U
65 METOJ0B KYpCOB 7 U 8 KJIacCcoB 1 Bubmiorexa [JOK
P . ’ https://m.edsoo.ru/8al41ddc
0000111 HNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX NOHATUN U
bubmmoreka [{OK
66 METOJIOB KypCOB 7 U 8 KIIacCOB, 1
. https://m.edsoo.ru/8al4lefe
0000111eHNE 3HAHUI
bu6moreka [IOK
67 " 3] 1
TOTOBA KORTPOIIbHAT paboTa https://m.edsoo.ru/8a142368
[ToBTOpEHME OCHOBHBIX MOHSATUN U
68 METOJIOB KYPCOB 7 1 & Kj1acCcoB 1 Bubmiorexa IIOK
P . ’ https://m.edsoo.ru/8al1420ac
0000111eHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTHnueckue
n/n Bcero H3y4eHusi ~ oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
1 Omnpenenenre TPUrOHOMETPUUECKUX 1 bubnuorexa [JOK
¢yskuuit yrimos ot 0° 1o 180° https://m.edsoo.ru/8al424bc
2 dopmyIbl TPUBEACHUS 1
bu6moreka [IOK
T 1
3 COPEMA KOGHHYCOR https://m.edsoo.ru/8a14336¢
4 Teopema kocuHYCOB 1
bu6mmoreka [IOK
5 T 1
SOPEMA KOCHHYCOB https://m.edsoo.ru/8al142d5e
bu6mmoreka [IOK
6 T 1
SOpEMa CHILycoB https://m.edsoo.ru/8al42e8a
TeopeMa cuHyCcOB
Teopema cuHycOB 1
9 Haxoxnenue njvH CTOpOH U 1 bubnuoreka [JOK
BEJINYUH YIJIOB TPEYTrOJIbHUKOB https://m.edsoo0.ru/8a1430b0
bubmuoreka [JOK
10 P 1
CIHCHHE TPEYTOIBHILIOR https://m.edsoo.ru/8a142ac0
bu6mmoreka [JOK
11 P 1
CIHICHHE TPEYTOIBHILIOB https://m.edsoo.ru/8a142ac0
bu6mmoreka [JOK
12 P 1
CHICHHC TPEYTONBIHKOB https://m.edsoo.ru/8a142ac0
bu6nmoreka [JOK
13 P 1
CIHICHHE TPEYTOILIILROB https://m.edsoo.ru/8al42ac0
14 [IpakTHueckoe NpUMEHEHNE TEOPEM 1 bubnuorexa [IOK
CHHYCOB U KOCHHYCOB https://m.edso0.ru/8al42c3c



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c

[IpakTueckoe NpUMEHEHNE TEOPEM

15
CHUHYCOB U KOCHHYCOB
16 KonTtposnsHas paboTa o teme bubmorexa [IOK
"Pemenue TpeyrojbHUKOB" https://m.edsoo.ru/8a14392a
bubmmoreka [{OK
17 [onsitue o mpeoOpa3oBaHuH OO0 htts://m.edsoo.ru/8a143ab0
18 CoOTBETCTBEHHBIE 3JIEMEHTHI bubnnorexa [JOK
oA00HBIX Uryp https://m.edsoo.ru/8al143de4
19 CoOTBETCTBEHHBIE 3JIEMEHTHI
MoA0OHBIX Uryp
TeopeMa 0 TpOU3BEAECHNUH OTPE3KOB
20 XOpA, TEOPEMA O MPOU3BEICHUH bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJlpaTe KacaTeabHOU
Teopema o mpou3BeIeHUU OTPEIKOB
21 XOp[l, TEOpEMa O MPOU3BEACHUU bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOpEMa O https://m.edsoo.ru/8al441a4
KBaJIpaTe KacaTeiabHOM
Teopema o mpou3BeIeHUU OTPEIKOB
29 XOpJ, TeopeMa O MPOU3BEICHUU bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOpEMaA O https://m.edsoo.ru/8al442da
KBaJIpaTe KacaTeabHOM
23 [Ipumenenue TeopeM B peLIeHUU bubnunorexa [JOK
reOMETPUUYECKHUX 3a1a4 https://m.edso0.ru/8a143f06
24 [IpumeHeHne TeopeM B peLIEHUH bubnuoreka [IOK
F€OMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/8al443fc
o5 [IpumeHneHne TeopeM B peLIEHUH bubnuorexa [IOK

TCOMECTPHUUYCCKUX 3ada1d

https://m.edsoo.ru/8a144578



https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578

KonTtposneHas paboTa o teme
"ITpeobpazoBanue moaoousl.

bubmuoreka [JOK

26
Mertpuueckrue COOTHOLICHHUS B https://m.edsoo.ru/8a1447a8
OKpyxHOCTH"
OrnpeneneHrue BEKTOPOB.
27 q)I/II;I/I‘-ICCKI/Iﬁ u FCOMIC)T HYCCKUM bubmorera [JOK
P https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB
28 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, bubnuorexa [JOK
YMHO>EHHUE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8al44a8c
29 Clio’)xeHue U BBIYUTAHUE BEKTOPOB, bubmuorexa [JOK
YMHOKEHUE BEKTOPa Ha YUCIIO https://m.edso0.ru/8a144d52
30 CrnoxeHue ¥ BRIYUTAHNUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YHUCIIO
31 Paznoxenue BekTopa 1o ABym
HEKOJIJTHHEAPHBIM BEKTOPaAM
bu6mmoreka [IOK
32 KoopauHats! BekTOpa
PA P https://m.edsoo.ru/8al44fbe
CkasipHOE IPOU3BEICHUE BEKTOPOB,
33 ero 1 I;IMGHCII-:I/IC H;IH HaXO0X, eHI/IIzI bubmorexa HOK
P s A https://m.edsoo.ru/8a14539c
JUIMH U yTIIOB
CkansipHO€ IMPOU3BEICHHE BEKTOPOB,
34 €ro II II)/IMeHeII;)I/Ie H;IH HaXO0X, eHI/IIjI bubmmorexa [JOK
p a a https://m.edso0.ru/8a14550e
JUIMH U yTIIOB
35 Pemenue 3ama4d ¢ MOMOIIBIO bu6mmoreka [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemienne 3a1a4 ¢ moMoIpio bu6mmoreka [JOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHne BEKTOPOB JIJIsl PELLIEHUs

3ama4 pu3mKu



https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4

38

KonTtposnpsHas paboTa o teme

bubmuoreka [JOK

"BexTops!" https://m.edso0.ru/8a145b08
39 JlexkapTOBBI KOOPAMHATHI TOUEK Ha
TIJIOCKOCTH
. bubnuorexa [JOK
40 ¥paBHeHHe MM https://m.edSO(])_.[ ru/8al45c48
41 VYpaBHeHHE NPAMOKN
bubnuorexa [JOK
42 ¥PABHEHHE OKPYKHOCTH https://m.edSO(])_.I ru/8al4635a
43 Koopaunats! Touek nepeceueHns bubnuoreka [IOK
OKPY)KHOCTH U MPAMOI https://m.eds00.ru/8a146620
Meroa KoOpauHAT IPHU pEIEHUN
44 T€OMETPUYCCKHX 3a/1a4,
MPaKTUYECKUX 3a7a4
MeTto1 KOOpAMHAT MIPU PEILIEHUU
45 T€OMETPUYCCKHX 3a/1a4,
MPaKTUYECKUX 33734
MeTto1 KOOpAMHAT MIPU PEILICHUU
46 r€OMETPHUYCCKHX 3a/1a4,
MPAKTUYECKUX 33734
KounTtponbHas pabora no teme
47 " JlekapTOBBI KOOPIMHATHI HA Bu6mmorexa LIOK
" https://m.edsoo.ru/8al46e0e
MJI0CKOCTH
48 [IpaBunbHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
BBIUHCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bubnunoreka [JOK
49 Hieno m. Jlmita oxpysocTH https:// m.edSO(I)_.[ ru/8al472c8
bubnmoreka [JOK
50 Hiero m. Jlmita oxpysioCTH https:// m.edSO(])_.[ ru/8al4714c
51 JUIMHa Oyru OKpyXKHOCTH



https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c

bubmuoreka [JOK

52 Pamanias mepa yra hitps://m. edsoo.ru/8a14714c
53 [Tnomanp kpyra, CeKTOpa, CErMEHTa bubmorexa HOK
https://m.edsoo0.ru/8a147426
o4 [Tnomanp kpyra, ceKTopa, cermeHTa bubmorexa HOK
https://m.edso0.ru/8a147750
55 [Tnomanp kpyra, ceKTopa, cermMmeHTa bubmorexa HOK
https://m.edso0.ru/8a147750
56 TTonaTre o IBMKEHUH MI0CKOCTH bubmorexa [TOK
https://m.edsoo.ru/8a147c82
57 [TapanensHbIN IEPEHOC, TTOBOPOT bubmmorexa [JOK
https://m.edsoo.ru/8a147f16
58 [TapannensHbIN IEPEHOC, TOBOPOT bubamorera LOK
https://m.edsoo.ru/8a147f16
59 [TapanensHbIN IEPEHOC, TTOBOPOT
60 [TapanensHbIN IEPEHOC, TTOBOPOT
61 [Ipumenenue ABMKEHUI TPU bubmuoreka [JOK
peLIeHUH 3a/1a4 https://m.edso0.ru/8a1480e2
KontponsHas pabota no temam
62 "[IpaBuibHBIE MHOTOYTOJIbHUKH.
OxpyxHoCTb. [IBrkeHus miockoctu"
63 [ToBTOpEHUE, 0000IICHNE, bu6mmoreka [JOK

CHUCTEMAaTHU3alusia 3HAHHM. I/I3MepeHHe

https://m.edsoo.ru/8a148524



https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
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TCOMETPHUUICCKUX BCIMYHH.
TpeyroapHUKH

64

[ToBTOpEenue, 06001ICHNE,
CHCTEMAaTH3aIs 3HAHWH.
[TapannensHble U EPICHAUKYISPHBIC
MpsIMbIE

bubmmoreka [{OK
https://m.edso0.ru/82a148650

65

[ToBTOpeHnue, o6o0IICHNE,
CHCTEMAaTH3aIis 3HAHWH.
OKpYyXHOCTb U KPYT.
['eomeTpuyeckue MOCTpOCHUS. YTIIbI
B OKPY>KHOCTH

66

[ToBTOpeHue, 0600IICHNE,
cucTeMaTu3alnys 3HaHuii. BricanHeie
1 OTIMCAaHHBIE OKPY)KHOCTH
MHOTOYTOJILHUKOB

67

Hrorosas koHTposbHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/8a148920

68

[ToBTOpEeHUE, 0600IICHNE,
CUCTEMAaTH3alUsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920




YYEBHO-METOANYECKOE

OBECIHEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

* 'eometpus, 7-9 knaccel/ Atanacss JI.C., byty3os B.®.,
Kanomiie C.b. u apyrue, Akimonepaoe o0miectBo «3natenbeTBo

«HpOCBCH_ICHI/IC»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
Marematuka. ['eometpus : 7—9-e kinaccsl : 6a30BbIil YPOBEHSD :
METOJIMYECKOE TOCOOUE K MPEAMETHON JTMHUU YUSOHUKOB 110 T€OMETPHUH
JI. C. Aranacsna, B. ®@. byry3osa, C. b., Kagomriesa u np./ — Mocksa :

ITpocsenienue, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1
PECYPCbI CETU UHTEPHET
bu6nmmoreka IIOK

https://resh.edu.ru/
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