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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OJWH W3 OCHOBHBIX pAa3A€JIOB IIKOJBbHOW MAaT€MaTUKH, WMEKOLIUN
CBOCH IIeNbl0 00eCcnevYnTh HM3yuYeHHUE CBOMCTB M pa3MepoB (uryp, UX OTHOIICHHNA H
B3aMMHOE€ PaCIIOJIOKEHHUE, ONMUPAECTCS Ha JIOTUYECKYIO, JTOKA3aTEJIbHYIO JIMHUIO. L{eHHOCTh
U3Y4YEeHHUS] TEOMETPUHN Ha YPOBHE OCHOBHOTO OOIIETr0 00pa3oBaHUs 3aKJIIOYAECTCS B TOM, UTO
OOy4Jaronuiicss y4uTCs MPOBOAMUTH JOKA3aTeNbHbIE PACCYXKJEHHUS, CTPOUTH JIOTUUECKHE
YMO3aKJIIOUEHHUS], [T0KA3bIBATh HMCTUHHBIE YTBEPKICHUS M CTPOUTh KOHTPHPUMEPHI K
JI0KHBIM, MPOBOJUTHh PACCYXKIACHUS «OT MPOTUBHOTO», OTIMYATh CBOMCTBAa OT MPU3HAKOB,
dbopMynpoBaTh 0OpaTHBIC YTBEPKIACHUS.

BTopo#i uenpto n3ydeHusi TEOMETPUM SIBJISIETCS UCIOJIB30BAHUE €€ KaK MHCTPYMEHTA
OpU pELICHHMH KaK MAaTeMaTUYECKUX, TaK M MPAKTUYECKHX 3a/1ad, BCTPEYAIOIIMXCS B
peasnibHOM ku3HU. OOydaOmUNCA JOMDKEH HAYYUTHhCS ONPEACIUTh TE€OMETPUUECKYIO
¢urypy, onucaTb CJIOBAMH JIaHHBIA 4YEpTEX WM PHUCYHOK, HAWUTH IUIONIAJb 3€MEIBHOTO
y4acTKa, pPAacCUMTaTh HEOOXOAMMYIO JJIMHY OINTOBOJOKOHHOIO KaOeis Wi TpeOyemble
pa3Mephl rapaxa JJig aBTOMOOUIISl. ITOMY COOTBETCTBYET BTOpast, BRIYUCIUTENIbHAS JIMHUS B
u3ydeHuu reomeTpuu. [lpu pemieHur 3a7ad MPAKTHUECKOTO XapakTepa OOydaromIuiics
YUUTCS CTPOUTH MAaTEeMaTUYECKHUE MOJEIM PEATbHBIX >XU3HEHHBIX CUTYyallui, MPOBOAUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBATHOCTh MOJYYEHHOTO PE3yJIbTaTA.

Kpaiine BaxHO MOAUEPKUBATH CBSI3U T€OMETPHUM C JPYTMMU YyUYEOHBIMHU MpEIMETaMH,
MOTUBUPOBATh HCIIOJb30BATh  OMPEJCICHUS TeOMETpUUECKHX (GUTYyp H  TOHSTHUH,
JIEMOHCTPUPOBATh MPUMEHEHUE TMOJYYCHHBIX YMEHUW B (PU3UKE U TEXHUKE. DTH CBS3H
HauOosee SApKO BUIHBI B Temax «BekTopsl», «TpUroHOMETpHYECKHE COOTHOIICHUSY,
«Metoa koopauHat» u «Teopema ITudaropay.

VYuebnsii kypc «['eoMeTpus» BKIIOYAET CIEAYIONME OCHOBHBIE Pa3/ieiibl COACPKAHUS:
«I'eomeTrpuueckre GUTYpel U HX CBOWCTBa», «l/3MepeHHe TeoOMETpUYECKHX BEIUYUHY,
«/lekapToBbl KOOpPAMHATBI Ha IUIOCKOCTW», «BekTopb», «/[BUXKEHUS TIIOCKOCTHY,
«IIpeobpazoBaHust TOTOOUN.

Ha usyuenue yueOnoro kypca «['eomerpus» orBomutcs 204 gaca: B 7 kjacce — 68
yacoB (2 yaca B He/lento), B 8§ ki1acce — 68 "yacoB (2 daca B Henemo), B 9 kiacce — 68 yacoB
(2 gaca B HezemNO).



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

HavaneHble noHsATHSA reomerpuu. Touka, mpsiMas, OTPE30K, Jyd. Yroisl. Buael yrios.
BepTtukanbHble W CMEXHBIE YIubl. buccekrpuca yrima. JloMaHas, MHOIOYI'OJIBHUHK.
[TapannenbHOCTh M NEPIIEHANKYJIAPHOCTD MPSAMBIX.

Cummetpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOM cumMmeTpuu. [IpumMeps
CUMMETPHUU B OKPYKAIOILEM MUPE.

OCHOBHBIE TIOCTPOEHUS € MOMOLIBIO LIMPKYJISA M JIMHEWKHU. TpeyroiapHuk. Beicora,
MeauaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOEpEHHBIN U PABHOCTOPOHHUI TpEyTroabHUKH. HepaBeHCTBO TpeyrojibHUKA.

CBoiicTBa M TpU3HAKK paBHOOEAPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBoiicTBa ¥ IpU3HAKU NapaJUIenbHBIX NpsMbIX. CyMMa yrioB TpeyrojpHuKa. BHeniHue
YTIIbI TPEYTOJIbHUKA.

[IpssmMoyrosibHBIM TpeyroabHUK. CBOWCTBO MEAMAHBI MPSAMOYTOJBHOTO TPEYTrOJIbHUKA,
MPOBEAEHHON K ruroreHy3e. lIpu3Hakm paBeHCTBA NPSAMOYTOJBHBIX TPEYTOJIBHUKOB.
[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YTIoM B 30°.

HepaBeHncTtBa B reoMeTpuu: HEPABEHCTBO TPEYIOJbHHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHOM, TeopeMa O OOJbIIEM yIJie U OOJIbIIEH CTOPOHE TpeyrojibHUKaA. [lepnenaukymsp u
HAaKJIOHHAS.

I'eomeTpuueckoe MecTo To4yeK. buccekTpuca yria M CepeIVHHBIA MEPIICHANKYISP K
OTPE3KY KaK Fr€OMETPUYECKUE MECTA TOYEK.

OkpyXHOCTb W KpyI, XOpJla M JHMaMeTp, UX CBOWCTBAa. B3anMHOE pacmnosokeHue
OKPYKHOCTH M IipsiMoi. KacaTenpHast u cekymas K OKpyKHOCTH. OKpYy»KHOCTb, BIUCAHHAS B
yroJi. BnucanHas v onrcaHHas OKpY»KHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yerpipéxyronpauku. [lapamnenorpamm, ero npu3Hakd U CBOMCTBA. YacTHbIE Ciydan
napajuie’aorpaMmmoB (IpsIMOYTOJIbHUK, pOMO, KBaJlpaT), MX MPU3HAKU U CBOMCTBA. Tpanenus,
paBHOOOKAs Tparmenus, €€ CBOMCTBa U NMpu3HaKku. [IpsiMmoyronsHas Tpamnemus.

Meton ynBoenus meauansl. LlenTtpanbHas cumMmerpus. Teopema daneca u teopema o
MIPONIOPLIMOHAIIBHBIX OTPE3KAX.

CpenHue JIMHUM TPEYroJIbHUKA U Tpareuuu. LIeHTp macc TpeyroiapHuKa.

[Tonobue  TpeyrosbHUKOB,  KodpdunueHt  nomodus. IlpusHaku  momoOus
TPEYroJbHUKOB. [IpruMeHeHne noqo0ust mpy peleHn: MPaKTUIECKUX 3a/1a4.

CaoiicTBa miomazaei reomerpudeckux puryp. opmynsl 1ist TUIOIAAN TPEYTOJIbHUKA,
napasuiesiorpamMmma, pomoa u tTpaneruu. OTHOIIEHUE TII0NIaIeH MoI00HBIX QuUryp.

Boluucnenue miomiaiei TpeyroJibHUKOB 1 MHOTOYT'OJIBHUKOB Ha KJI€T4aToON Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa mpu permieHUn MpakTUIECKUX
3a7ad4.



CuHyC, KOCHHYC, TAaHT€HC OCTPOTO YIJIa MPSMOYTOJIBHOTO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPHUECKOE TOXIEeCTBO. TpuroHomerpudeckue Gpynkiuu yrinos B 30, 45 u 60°.

BrcanHbIe ¥ IIEHTpaNbHBIE YTIIBI, YTOJ MEXy KacaTeabHOU M XOPAOU. YTIIBI MEKIY
XOpJAaMd W CeKyIIMMH. BrucaHHbIE W ONHCAHHBIE YETHIPEXYTOJbHUKU. BiammHOe
pacmoJiokeHue NBYX OKpykHocTed. Kacanue oxpyxkuocTeit. OOmue KacaTelnbHbIe K JBYM
OKPYXXHOCTSIM.

9 KUIIACC

Cunyc, xocunyc, TtanreHc yrioB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXJeCTBO. DOPMYIIbI IPUBEIACHHUS.

Pemenue tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CHUHYCOB. PerieHue
IPAaKTUYECKUX 3a7a4 C UCIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonoousi. [logodue COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 mpoW3BENEHHWH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
CEeKYIINX, TeOpeMa O KBaJipaTe KacaTeIbHOM!.

BekTtop, mnmHa (MOAyjib) BEKTOpa, COHANpPABICHHBIE BEKTOPBI, MPOTHUBOIOIOKHO
HaIpPaBJICHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpALlUU Haj
BekTOopamu. PasznoxkeHne BeKTOpa MO JABYM HEKOJUIMHEApHBIM BekTtopam. KoopauHaTsl
BekTopa. CKalsipHOE MPOU3BEACHNE BEKTOPOB, IPUMEHEHHUE NIl HAXOXKICHUS IJTUH U YTIIOB.

JlekapToBbl KOOpPAMHATHI Ha IUIOCKOCTH. YPaBHEHHUS MPSAMOM M OKPYXHOCTU B
KOOpJMHATAaX, [IEPECCUCHUE OKPY>KHOCTEHN U MpsIMbIX. MeTo1 KOOpAUHAT U €r0 IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJBHUKHU. J[IMHA OKpy:XHOCTU. I'pamycHas U paauaHHas Mmepa
yIJIa, BBIYMCIICHHUE JUIMH OyT OKpyKHOCTEH. [Inomanp kpyra, cekrtopa, CerMeHTa.

JIBWKeHHST TUIOCKOCTH W BHYTPEHHHE CHMMETpuu  ¢uryp (deMeHTapHbIe
npeacrasiienus). [lapamnensublii nepenoc. [ToBopor.



IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA IMTPOT'PAMMBI YYEBHOI'O
KYPCA  «I'EOMETPUS» HA  YPOBHE OCHOBHOTI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Pe3yabTAaThl OCBOCHMS MPOTrpamMMbl yueOHOro kypca «l'eomeTpus»
XapaKTEPHU3YIOTCH:

1) maTpuoTnyeckoe BOCIMTAHUE:

NPOSIBIECHUEM WHTEpeca K MPOUUIOMY M HACTOAILIEMY POCCHMCKOM MaTEMaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHUKEHUSM POCCUMCKAX MATEMATUKOB W POCCUNCKOU
MaTE€MaTUYECKOM WIKOJIBI, K HCIOJIb30BAHUIO 3THUX JOCTMKEHUHM B JPYIMX HayKax M
MPUKIATHBIX chepax;

2) rpaxIaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEM TIpaKAaHMHA W pealu3ald €ro Ipas,
NPEJICTaBICHUEM O MaTEeMaTHYECKMX OCHOBAX (DYHKUMOHMPOBAHHS PA3IUYHBIX CTPYKTYP,
SABJICHHUM, TTPOLIETyp TPAKIAHCKOro 00IIecTBa (Hanmpumep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO
K OOCYXIEHUIO JTHYECKUX TMpOOJIEM, CBA3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM
JNOCTW)KEHUM HAyKH, OCO3HAaHUEM BAXXHOCTH MOPAJIbHO-3TUYECKMX IPUHLHIIOB B
NEATEIBHOCTH YYEHOTIO;

3) TpyaoBOe BOCIIMTAHHUE:

YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHHH MPAKTUYECKUX 3a]a4 MaTEMaTUYECKON
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOr0 OOpa30BaHUSl Ha MPOTSKEHUU
BCEH JKHU3HM I yCIIEUTHOW NpOodeCCHOHAIbHON IEATEIbHOCTH U Pa3BUTUEM HEOOXOIUMBIX
YMEHHM, OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHMEM HWHAMBUAYAJIbHON  TpPaeKTOpUU
0o0pa30BaHMsSI W JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HMHTEPECOB M OOLIECTBEHHBIX
MOTPEOHOCTEM;

4) 3cTeTH4ecKoe BOCIMTAHME:

CHOCOOHOCTBIO K SMOLIMOHAIBHOMY U 3CTETHMYECKOMY BOCHPUATHIO MAaTEMaTHYECKHX
OOBEKTOB, 3aJay, pEUIeHWH, pacCyKICHHH, YMEHUI0O BHUAECTb MaTeMaTUYECKue
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpHUEHTAIMEN B JESATEIHOCTH HAa COBPEMEHHYIO CUCTEMY Hay4YHBIX MpeICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHUs 4YeJIOBEKa, MPUPOJbl U OO0IIEeCTBa, MOHMMAHHUEM
MaTeMaTUYECKOM HAyKW Kak c(epbl 4eIoBEYECKOM AESATETbHOCTH, ATANoOB €€ pa3BUTUS U
3HAUMUMOCTU IS Pa3BUTHS LMBWIM3AIMU, OBJAJCHHEM S3bIKOM MAaTEMaTUKU U
MaTeMaTUYeCKOM KYJIbTYpOH KaK CpeJICTBOM IMO3HAHUS MHpA, OBJIAJCHUEM MPOCTEHIIMMHU
HaBBIKAMM MCCIIEIOBATENBCKOM AESITEIBHOCTH;

6) ¢usnyeckoe BocnmuTaHMe, (OPMHUPOBAHME KYJBTYPbl 3A0POBbS H
IMOIMOHAIBHOIO0 0J1ArONOJTyYHs:

FOTOBHOCTBIO TPUMEHSATh MAaTeMaTHMYECKHE 3HAHUS B MHTEPECAX CBOETO 3/10POBbs,
BEJICHUS 37I0pPOBOT0 00pa3a KM3HHU (30pOBOE MUTAaHUE, COATaHCUPOBAHHBIN PEKUM 3aHSATHH



U OTJIbIXA, PEryJsipHas pu3ndecKkasi akTUBHOCTb), C(OOPMHUPOBAHHOCTHIO HABBIKA PEQIICKCHH,
pU3HAHHEM CBOETO IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa JIPYroro YelI0BeKa;

7) 3K0J10THYeCKOe BOCIIUTAHUE:

OpUEHTAallMel Ha MPUMEHEHHE MaTeMaTUYECKUX 3HAHUM JIJIsl pelIeHUs 3a/1ay B 00J1aCTH
COXPAHHOCTH OKpYXKaloleld cpeipbl, MJIAHUPOBAHUS MOCTYIKOB M OLIEHKH HX BO3MOKHBIX
MOCJIEICTBUA  JUII  OKPY’KaloIIeW Cpelbl, OCO3HaHUEM IJI00aJbHOrO  Xapakrepa
HKOJIOTUYECKUX MPOOJIEM U MyTel UX pPelICHHUS;

8) ajanTanus K M3MEHSIIOIUMCS YCJIOBUSIM COLUAIBLHON M IPUPOIHON Cpebl:

TOTOBHOCTBIO K JCHCTBHSIM B YCJIOBHUAX HEONMPEAECIEHHOCTH, MOBBIIMICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH YE€Pe3 MPAKTUUYECKYIO JESITEIbHOCTh, B TOM YUCJIE YMEHUE YUYUTHCS
y JpYyrux JIIOjAel, nNpuoOpeTaTh B COBMECTHOW AESATEIBHOCTH HOBBIE 3HAHUS, HABBIKU U
KOMIIETEHIIMU U3 OIBITA IPYTHX;

HEO0OXOUMOCThIO B (DOPMHUPOBAHUM HOBBIX 3HAHUH, B TOM uucie (HOpMYIUPOBATH
UJeU, TMOHATHUA, TUIOTE3bl 00 OOBEKTAaX M SIBJICHUAX, B TOM YHCIE PAaHEE HEU3BECTHBIX,
OCO3HaBaTh JAE€PUIUTHI COOCTBEHHBIX 3HAHUI W KOMIETEHTHOCTEH, IUIAHMPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYal[lO, BOCHPUHHUMATH CTPECCOBYIO
CUTYaIIMIO KaK BBI30B, TPEOYIOMINI KOHTPMEDP, KOPPEKTUPOBATH MIPUHUMAEMBIE PEIICHUS U
nencTBud, (OpMyIUPOBaTh U OLEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Bba3oBble Jornueckue 1eicTBUA:

e BBIBJISITh MU XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKH MATEMATHUYECKUX OOBEKTOB,
HNOHATUN, OTHOLIEHUN MEXIYy HNOHATUAMHU, (GOPMYJIMPOBATH ONpPEAEIICHUS! MOHSATUH,
yCTaHaBIMBAaTh CYIIECTBEHHBI MpHU3HAK  KJIacCU(PUKAIMK, OCHOBAaHUS  JJIs
00001IEHNS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

e BOCIPUHUMATH, (POPMYIUPOBATH U MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpULIATEIbHBIC, €AUHUYHBIC, YACTHBIE U OOLIUE, YCIOBHBIE,

e BBIABIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3U U IIPOTUBOPEUUS B
(akTax, AaHHBIX, HAONIONECHUSAX W YTBEPKICHUSIX, MpeasiaraTb KpPUTEpUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

e JIENaTh BBIBOJBI C UCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIFOYEHHUM, YMO3AKIIIOUEHUN 110 aHAJIOTUH;

e pa3dupaTh JOKa3aTeNbCTBA MAaTEeMAaTUYECKUX YTBEPKIEHUHM (IpsiMble U  OT
IIPOTUBHOIO),  MPOBOJWUTH  CAMOCTOSITENIBHO  HECIOXKHBIE  JOKAa3aTeJbCTBA
MaTEeMaTUYECKUX (PaKTOB, BBICTPAMBATh APryMEHTAlUI0, NPUBOAUTH MHPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHUS,



BBIOMPATh CTHOCOO pemIeHus y4eOHOW 3amaud (CpaBHHBATh HECKOJHKO BAapHAHTOB
perieHus, BEIOnpaTh HanboJiee MOAXOIAIIHNN C Y4ETOM CaMOCTOSATEILHO BhIIEIEHHBIX
KPUTEPUER).

Ba3oBble ucciieqoBarejbLCcKue 1eMCTBUSA.

UCIIONIb30BAaTh  BOMPOCHI  KaK  HMCCIEAOBATEIbCKUN  HMHCTPYMEHT  IO3HaHUS,
dopMynupoBaTh BOIIPOCHI, dukcupyromme IPOTUBOPEYHE, npobiemy,
CaMOCTOSTENIbHO YCTaHABJIMBATH HCKOMOE U JaHHOE, (OopMUpOBAaTH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

POBOJUTH MO CaMOCTOSATEIBLHO COCTaBJICHHOMY IUIaHY HECIIOKHBIA IKCIIEPUMEHT,
HEOOJIBIIOE HCCIEIOBAHUE [0 YCTAaHOBICHUIO OCOOEHHOCTEW MaTeMaTH4YeCKOTrO
00BEKTa, 3aBUCUMOCTEH O0BEKTOB MEXKIY COOOM;

CaMOCTOSATENbHO  (OpMYyIUpOBaTh OOOOIIEHHUS U BBIBOJIBI IO  pe3yjbTaTam
IPOBEIEHHOT0 HAOIOICHNUS, UCCIEAOBaHMS, OLICHUBATH JOCTOBEPHOCTH MOIYYSHHBIX
pe3yJbTaTOB, BBIBOJOB M O000IICHUH;

MPOTHO3MPOBATh  BO3MOXHOE  pPa3BUTHE TpoIecca, a TakKe  BbIIBUTaTh
MPEIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBUSX.

Pa6ora ¢ nnpopmanueii:

BBISIBJISITH HEJJOCTATOUYHOCTh U U30BITOYHOCTh MH(OPMALIMK, TaHHBIX, HEOOXOANUMBIX
JUISl PELLIEHUS 3a/1a4H;

BBIOMPATh, AHAIU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(POpMAIUIO
Pa3IMYHBIX BUIOB U (YOPM IPEICTABICHMUS;

BbIOMpaTh (GopMy mpelacTaBieHUs HHDOpPMALMM W WUIIOCTPUPOBATh pEIIacMbIe
3aJlayy CXeMaMH, JuarpaMmmMamMu, HHOHM rpa@uKoil 1 ux KOMOMHAIUAMY;

OLICHUBATh HAJEKHOCTh HH(POPMALIMK MO KPUTEPUAM, MPEJIOKEHHBIM YUUTEIEM WU
c(hOpMyYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHUKATHBHBIC YHHBEpPCAJIbHBbIE Y4eOHbIE 1eHCTBUS:

BOCIPUHUMATh U (OPMYJIMPOBATH CYKJIEHUSI B COOTBETCTBUHU C YCIOBUSMU U LEISIMU
OOIIIeHHsI, SICHO, TOYHO, TPAMOTHO BBIP@XKaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX H
NUCPMEHHBIX  TEKCTaX, JaBaTh TOSCHEHUS 10 XOAYy pEIIeHUs  3aJaduH,
KOMMEHTHPOBATh TIOJTYyYEHHBIN PE3yIbTaT;

B XoJe OOCYXIEHHUs 3a/laBaTb BOIPOCHI IO CYIIECTBY OOCYXIaeMOil TeMbl,
npo0JieMbl, perraeMoi 3a7auu, BbICKa3bIBATh UJI€H, HALIEJICHHBIE HA MOUCK PELEHUS,
COTIOCTABJIATh CBOU CYXKIEHHUS C CYXICHUSMH JAPYTUX YYaCTHHKOB JHAJIOTa,
oOHapyXWBaTh pa3IMyue W CXOJCTBO TMO3UIMH, B KOPPEeKTHOH Qopme
(opMyIHUpOBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

MPENICTaBIATh PE3yIbTaThl PELUICHUS 3aa4u, SKCIIEPUMEHTA, UCCIIEA0BaHNUs, IPOEKTA,
CaMOCTOSITENIbHO BBIOMpATh (hOpMaT BHICTYIUIEHHS C y4€TOM 3a/ay MpPE3CHTAllUd U
0COOEHHOCTEN ayuTOpHUU;

MOHUMATh W MCMOJh30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUAYATHHOU paOOTHI
IIPU PEIICHNUN YYEOHBIX MaTeMaTHUECKHX 3a7a4;



e TMpPUHMMATHh 1€1b COBMECTHOW JESITENbHOCTH, IUIAHUPOBATH  OPTaHHU3AIUIO
COBMECTHON paboThl, pacmpeAensitb BHUAbI pabOT, JOroBapuUBaThCS, OOCYXKIATh
MPOIECC U Pe3ybTaT padoThI, 00001IaTh MHEHHSI HECKOIBKUX JIFOZICH;

e Y4YaCTBOBaTh B TPYHNIOBBIX (opmax paboThl (0OCYXJIEHHS, OOMEH MHEHHSIMU,
MO3TOBBIE HITYPMBI U JIPYTHE), BBINOJHATH CBOIO YacTh pabOThl U KOOPJAUHUPOBATH
CBOM JICUCTBUSA C IPYTUMHU WICHAMU KOMAaH/Ibl, OI[CHUBATh KaYECTBO CBOETO BKJIA/Ia B
o0mmii  TPOAYKT MO  KpUTEpHsiM,  CHOPMYJIMPOBAHHBIM  YJaCTHHKAMHU
B3aMMOJICHCTBHSI.

PerJIHTI/IBHLle YHuBEpCaJlbHbIC y‘leﬁﬂble IleﬁCTBHH

Camoopranusanms:

e CaMOCTOSITEIPHO COCTAaBIISATH IUIAH, aJTOPUTM pEIICHHs 3a1adu (WM €r0 dYacTh),
BBIOMpATh CIOCOO pEImIeHHs] ¢ Y4YETOM HMEIOIIMXCA PECYpCcoOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BapUAHThI PEIICHUN C yU4ETOM
HOBOW HH(OpMaIUH.

CaMOKOHTPOJIb, SMOIUOHAJIBLHBIN HHTEJJIEKT:

e BIAJETh CIOCOOAMHU CaMOTPOBEPKH, CAMOKOHTPOJIS MPOIIECCa U PE3yIbTaTa PEIICHHUs
MaTEeMaTUYECKOH 3a/1auu;

e TPEABUIETH TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh MIPU PEIICHUM 3a/1a4d, BHOCUTD
KOPPEKTHUBHI B ICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, HAWMICHHBIX OIIHNOOK,
BBISIBIICHHBIX TPYTHOCTEH;

e OIIGHWBATh COOTBETCTBHE pe3yJbTaTa JEATCIbHOCTH IIOCTaBJICHHOW IIENH W
YCIIOBUSM, OOBSCHATHh MPUYUHBI JOCTHMIKEHUS WM HEIOCTIDKCHHS e, HaXOIUTh
OIHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K koHiy oOyudenuss B 7 kJjacce oOy4arOUIMICS TOJYYUT CIEAYIOLUIME MPEIMETHBIE
pE3yJIbTaThI:

Pacnio3HaBaTh W3y4yeHHbIE T€OMETpUYECKHE (UTYpBI, ONpENeisTh HX B3aUMHOE
pacnosoxeHue, n300paxkaTb r€OMETPUUECKUE (PUTypbl, BBHINOJIHATh YEPTEKU MO YCIOBUIO
3anauu. M3MepATh JTMHEHHbIE U YIJIOBbIE BEIMYMHBL. Pemiarh 3a1aun Ha BBIYMCIICHHUE JITUH
OTPE3KOB U BEJIMYHH YTJIOB.

Jlenate rpyOyl0 OLEHKY JUHEHHBIX U YIJIOBBIX BEJIMYMH NPEAMETOB B peajbHOU
KU3HU, Pa3MEPOB MPUPOAHBIX O0BEKTOB. Paznuuarh pa3mepsl 3TUX OOBEKTOB IO MOPSIKY
BEJINYUHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb3oBaTbcs MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HMCIOJb30BaTh IMPU3HAKU U
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJIBHUKOB IIPH PELICHUH 3a]1a4.

[IpoBOINUTE JOTMYECKHE PACCYKIAEHUS C UCIIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.



ITonp30BaThCA NpHU3HAKAMU PABEHCTBA IPSAMOYTOJBHBIX TPEYIOJBHUKOB, CBOWCTBOM
MEIHaHbl, MPOBEAEHHOW K TUINOTEHY3€ IPSAMOYIOJBHOIO TPEYrOJIbHUKA, B PEIICHUU
r€OMETPUYECKUX 3a/1a4.

Onpenenars napamieIbHOCTh MPAMBIX C TIOMOIIBIO YIJIOB, KOTOPhIE 00pa3yeT ¢ HUMU
cexkymas. OnpenensTe NapajuieIbHOCTh NPSIMBIX C MOMOIIbIO PAaBEHCTBA PACCTOSHHMA OT
TOYEK OJTHOM MPSMOU 10 TOUEK APYTOr MPSIMOM.

Pemate 3a1auun Ha KieT4yaTon Oymare.

[IpoBOUTH BBIUMCIECHUS W HAXOJUTh YHCIOBbIE U OYKBEHHBIE 3HAUEHUS YTJIOB B
F€OMETPUYECKUX 3aJadaX C HCHOJb30BAHMEM CYMMBbl YIJIOB TPEYTrOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPH MEPECEUCHUH ABYX MapaliebHbIX
IPSAMBIX CEKyller. Pemars npakTuaeckue 3a1a4u Ha HaXOXKJIECHNUE YIJIOB.

Branets moHATHEM T€OMETPUYECKOIO MECTa TOYEK. YMEThb ONPEAENsITh OUCCEKTPUCY
yIJla U CEPEIMHHBIN MEPIICHIUKYIISIP K OTPE3KY KaK FEOMETPUUYECKHE MECTA TOUEK.

@opMyIIMpPOBATH ONPEIEICHNS] OKPY>KHOCTH Y KPYTra, XOpJbl U JUaMeTpa OKPYKHOCTH,
MOJIb30BATHCSA UX CBOMCTBAMHU. Y METh IPUMEHSTh 3TH CBOKMCTBA MPH PEIICHUHN 3a]1a4.

Braners moHsATHEM ONMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJIUTh €€
ueHtp. Ilomp3oBatbes (akTamMum O TOM, 4YTO OHCCEKTPUCHI YIVIOB TpPEYroJbHHUKA
[IEPECEKAOTCsl B OJTHOM TOYKE, U O TOM, UYTO CEPEAMHHBIC INEPIEHAUKYISPBl K CTOPOHAM
TPEYTOJBbHUKA IIEPECEKAIOTCS B OHOU TOUKE.

Brmaners moHATHMEM KacaTENbHOM K OKPYKHOCTH, IIOJIB30BATBCA TEOPEMOU O
IIEPIICHIUKYJIIPHOCTH KacaTeJIbHOU U paguyca, IPOBEAEHHOTO K TOYKE KaCaHMUs.

ITonp30BaTbCAd NPOCTEUIIMMH T'E€OMETPUYECKMMHU HEPABEHCTBAMM, I[IOHMMAaTh HX
IIPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKHE MOCTPOEHUS C TOMOUIBIO LIUPKYJISI U JINHENKH.

K koHiy oOyudenuss B 8 kiiacce oOydarouIuiics MOJYYUT CIEAYIOLUIME MPEIMETHBIE
pEe3yJbTaThI:

Pacnio3HaBaTh OCHOBHBIE BU/bI YETBIPEXYIOJBHUKOB, UX 3JIEMEHTBI, IIOJIB30BATHCS HUX
CBOWCTBaMH IIPU PELIEHUN TEOMETPUUECKHX 3a7ad.

[IpuMeHATh CBOWCTBA TOYKM MEPECEUYECHHs] MEAMAH TPEyroibHUKa (LEHTpa Macc) B
peleHny 3aaad.

Bnagete noHsiTMEM CpeIHEN JIMHUM TPEYroOJIbHUKA W TPANEUUH, NPUMEHSATh HUX
CBOWMCTBA IIPU pELICHUM TreoMerpuueckux 3anad. l[lomb3oBaTbest Teopemon @aneca u
TEOPEMOM O TPOMOPLUOHANBHBIX OTPE3KaxX, MPUMEHATh HUX JJISI PEIICHHUS NPAKTHYECKUX
3aaad.

[IpuMeHsTh NPU3HAKU MTO100MSI TPEYTOJIbHUKOB B PEICHIUH T€OMETPUUECKHX 3aj1au.

[Tonp3oBaThes Teopemont [Tudaropa mist pemieHus] reOMETPUUECKUX U TIPAKTUICCKUX
3ama4. CTpOUTh MAaTEMaTHYECKYH0 MOJENb B MPAKTUYECKUX 3a/]adax, CaMOCTOATEIbHO
JenaTh YEPTEXK U HAXOJUTh COOTBETCTBYIOLINE JJIUHBI.

Brnaners moHATHSAMH CHMHYyCa, KOCMHYCa M TAaHIE€HCAa OCTPOrO yria MpPsMOYTOJbHOTO
TpeyrojabHUKa. [1071630BaThCA STUMU NOHATUSAMM I PELICHUS IPAKTUYECKUX 3a7a4.



Boruncnate  (pa3auMuHBIME - criocOOaMH)  IUIOWMAAb TPEYrojbHUKA ¢ IJIOLIAAU
MHOTOYTOJIbHBIX (Guryp (monib3ysAch, TIA€ HEOOX0IuMO, KalbKyjisTopoMm). [Ipumensars
[IOJIyYECHHBIC YMEHUS B IPAKTUYECKUX 3aadax.

Biagere NOHATHAMM BIMCAaHHOTO M LIEHTPAJIbHOIO YIJIA, MCIOJB30BaTh TEOPEMBI O
BIIMCAHHBIX yIJaX, yrjax MeXAy XopJaMy (CEKyLIIMMH) U yrie MeXAy KacaTelbHOU H
XOpAOH MPH PEIICHUU T€OMETPUUECKUX 3a]ay.

Biagere MOHATHEM  ONMCAHHOIO  YETBIPEXYIOJBHUKA, IPUMEHSATH  CBOWCTBA
ONMCAHHOTO YEThIPEXYTONIbHUKA [IPU PEILICHUN 3a/1a4.

IIpuMEHSATH MOTyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTEMAaTUYECKUE MOJEIH IS
3a/la4y peajbHOM XW3HM W MPOBOAWTH COOTBETCTBYIOIIME BBIYUCICHHS C NPUMEHEHUEM
0100l U TPUTOHOMETPUH (TI0JIB3YACh, [I€ HEOOXOAUMO, KATBKYJISITOPOM).

K kxonny oOyueHus B 9 kjiacce oOydaromuiics HOJYyYUT CIEAYIOLIUE IPEIMETHBIC
pE3yNbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIUU OCTPBIX YIJIOB, HAaXOJUTh C HMX IMOMOIIbIO
pa3MYHbIE 3JEMEHTHl MPSAMOYTOJIBHOTO TPEYTrOJbHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY). HaxoAuTh (C MOMOLIBIO KaIbKYISATOPA) JIMHBI U YIJIBI JJIsI HETAOJIMYHBIX
3HAYCHUH.

[lonb3oBatbes  (opMmynamMu THPUBEACHHUS W OCHOBHBIM  TPUTOHOMETPUUYECKUM
TOKIE€CTBOM JIJIs1 HAXOXKJICHHSI COOTHOIIEHUI MEKYy TPUTOHOMETPUUYECKUMHU BETUUMHAMMU.

Hcnonbs3oBaTh TEOpPEMbl CHHYCOB M KOCHUHYCOB [UISi HAXOXIEHUS Pa3IUUHbIX
AJIIEMEHTOB TPEYTOJNIbHUKA («PEIIEHUE TPEYTrOJbHUKOBY), MPUMEHATh WX NpPU PEIICHUU
r€OMETPUYECKHX 3a/]a4.

Bnagers mnoHsTHsAMH npeoOpa3oBaHUs MOJAO0HUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HeIX ¢uryp. Ilonb3oBaTbcsd CBONCTBAMHU MOIO0OMSI MPOU3BOJIBHBIX (QUIYP, YMETb
BBIYMCIIATH JUIMHBI U HAXOAUTH YIJIbI Y MOJ00HBIX Quryp. [IpumMenars cBoiicTBa mompodust B
MPaKTUYECKUX 337auyax. YMETh NMPUBOJAUTH MPUMEPHl MOJOOHBIX (QUIYp B OKpYKaroIIeM
MHUpeE.

[Tonb3oBaThCA TEOPpEMAMU O MPOU3BEICHUN OTPE3KOB XOPJ, O MPOU3BEIEHUH OTPE3KOB
CEKYILUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbCAd BEKTOpPAMH, MOHUMATh WX TE€OMETPUYECKUMH M (PU3MUECKUI CMBICT,
IPUMEHSATh UX B PELICHUHU T'€OMETpUYECKUX U (pusmueckux 3anad. [IpumeHsATH cKalsipHOE
IIPOU3BEICHUE BEKTOPOB JIJIsI HAXOKIAEHUS JUIMH U YTJIOB.

[Tonb30BaTbCcd METOAOM KOOPAMHAT HAa IUIOCKOCTH, NPUMEHSTh €ro B PEUICHUH
r€OMETPUYECKUX U MPAKTUUECKUX 3a/1au.

Bragere NMOHATUSMH MPaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYXHOCTH, JUJIUHBI
OYyTM OKPY)KHOCTM W PaJUaHHOW MEpBI yIia, YMETh BBIYMCIATH IUIONIAJb Kpyra MU €ro
yacteil. [[puMeHsTh MOTyYEeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Haxonuth ocu (MM LIEHTPbI) CUMMETPUH QUTYpP, MIPUMEHSTH JABUKEHHUS TJIOCKOCTH B
MIPOCTEUIINX CIIyYasiX.

[IpuMeHSATh NMOTyYEHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTEMAaTUYECKUE MOJEIH [Tl
3a/la4 peajbHOM W3HM W NPOBOAWTH COOTBETCTBYIOIIME BBIYUCICHHS C NPUMEHEHUEM
0100Msl U TPUTOHOMETPUYECKUX (QYHKIMIA (TTOJIb3YSICh, II€ HEOOXO0AUMO, KaJbKYISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacos
Ne HaumeHoBaHue pa3ieioB JuaekTpoHHbIe (UU(poOBbHIE)
KonTpoJbHbIe
n/n U TeM MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE peCypchbl
padoThI
[Ipocretimue
reoMeTpuyeckrue GUrypsl u 14 bubnnoreka [JOK
ux cBoucTBa. M3mepenue https://m.edsoo.ru/7f415e2e
TreoOMCTPHUICCKUX BCINYNH
bu6mmoreka [JOK
Tpeyrobikir 21 L https://m.edsoo.ru/7f415e2e
[TapannenbHble npsiMBbIE, 14 1 bubnuoreka [IOK
CyMMa YIJIOB TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
OKpY>KHOCTb M KPYT.
Fe(i?[/:; quCKHepyr 15 1 bubmorexa HOK
P https://m.edsoo.ru/7f415e2e
MOCTPOCHUS
[ToBTOpenue, 0600IICHNE 4 1 bubmmorexa [IOK
3HAHUU https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB 68 4

I10 ITPOI'PAMME
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8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U (uudposbie)
KoHnTpoJibHbIE
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypcbl
N bu6nmoreka [IOK
! HerbipexyronbHiich 12 1 https://m.edsoo.ru/7f417e18
Teopema ®aneca u Teopema o
2 MIPOTIOPITMOHATBHBIX OTPE3KaX 15 1 bubmorexa LHOK
poTIopHt P ’ https://m.edsoo.ru/7f417e18
M0100HbBIE TPEYTOJIbHUKH
[Inomanes. Haxoxnenue
IJI011a el TPEYTOJIbHUKOB U bubnmoreka [JOK
3 14 1
MHOT'OYTOJIBHBIX (PUTYD. https://m.edso0.ru/7f417e18
[Tnomaau nogo6HbIX GuUryp
Teopema [Iudaropa n Hayana bubmmoreka [IOK
4 10 1
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIIBl B OKPY’KHOCTH.
BrircanHbie 1 OTIECaHHBIC
5 YEThIPEXyTrOJIbHUKHU 13 1 bubmorexa LOK
pexyr ' https://m.edsoo.ru/7f417e18
KacarenbHble K OKpY>KHOCTH.
Kacanue okxpyxHocTeR
6 [ToBTOpeHME, 0600IIEHNE 4 1 bubnmnoreka HOK
3HaHUHN https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I1O 68 6

I[TPOTPAMME
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9 KJIACC

KoaunuyecTBO 4acoB

Ne HaumenoBaHue pa3iesioB u dyeKkTpoHHbIe (LM (pPOBbLIE)
KonTpoJibHbIE
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
Tpuronomerpus. Teopembl
KOCHHYCOB U CHHYCOB 16 1 bubnnorexa [IOK
Y yCoB. https://m.edsoo.ru/7f41al2c
Pewienne TpeyrosbHUKOB
IIpeobpa3oBanue mogoouUs.
MI;T I/II‘)IGCKI/IC COOTHIc[)meHI/I;{ 10 1 bubmorexa LOK
P https://m.edsoo.ru/7f41al2c
B OKPY)KHOCTH
bu6nuoreka [JOK
B 12 1
CKTOPHI https://m.edsoo.ru/7f41al2c
JlexapToBbI KOOPAMHATHI HA 9 1 bubmuorexa [HOK
IIIIOCKOCTH https://m.edsoo.ru/7f41al2c
IIpaBunpHbBIE
MHOTOYTOJIbHUKH. [{rHa
OKPY>KHOCTH | IUIOMIAb 8 bubmorexa LOK
py https://m.edsoo.ru/7f41al2c
Kpyra. Beruucnenue
Iomanaeu
JIBYO>KEHUS TIOCKOCTH 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41al2c
[ToBTOpenwue, 0600mEeHNE, 7 5 bu6nuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/7f41al2c
OBHIEE KOJIMYECTBO YACOB 68 5

I10 ITPOT'PAMME

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
HNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

['eomerpus, 7-9 knaccewl/ Aranacsia JI.C., byty3oB B.®., Kagomies C.b. u npyrue,
AxknuonepHoe obuectBo «M3aarensctBo «lIpocBenienue»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://lesson.edu.ru/catalog
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