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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpus Kak OAMH U3 OCHOBHBIX Pa3AeNOB MIKOJbHOM MaTeMaTHUKH, UMEIOIIUNA cBOEH
HeNbl0 00ecleynTh H3ydYeHHE CBOWCTB M pa3MepoB (UIYp, MX OTHOIIEHHWH M B3aUMHOE
pacIioyio’KeHHe, OMHMPAETCs Ha JIOTMYECKYIO, JOKa3aTeNbHYI0 JMHUIO. LIeHHOCTh H3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro o0pa30BaHUs 3aKIIOYAETCsl B TOM, YTO 00YyJarOLIHiics
YUUTCS TMPOBOJUTH JIOKa3aTeJbHbIE PACCYKIACHUS, CTPOUTH JIOTUYECKHE YMO3aKIIOUEHUS,
JIOKa3bIBaTh HMCTUHHBIE YTBEPXKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyXIeHHs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
YTBEPKICHHSL.

Bropoii 1enpio u3ydeHuss reOMETPHUH SBIISETCS UCHOJIb30BaHUE €€ KaK HMHCTPYMEHTA Mpu
pEIIeHNH KaK MaTeMaTU4YeCKUX, TaK M MPAKTHUECKUX 3a/1ay, BCTPEUAIOlIUXCS B pealbHOU
xu3HU. OOYYaromuiics TOMHKEH HAYYHTHCS OIPENEIUTh T€OMETPHUECKYIO (HUTypy, ONHUCATh
CJIOBAaMH JAaHHBIA YepPTEK WM PUCYHOK, HAMTH IUIOIMIAAb 3€MEIBHOTO YYacTKa, PacCUUTATh
HEOOXOIUMYI0 JJIMHY ONTOBOJOKOHHOTO Kalenst win TpeOyeMmble pa3Mepbl rapaxka s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpAasi, BHIYMCIUTENbHAS JUHUS B U3YYCHUU TCOMETPHH.
[lpu pemeHuM 3agad  MPAKTHUECKOTO  XapakTepa OOYYArOIIMICS  yYUTCI  CTPOUTH
MaTeMaTHYECKUE MOJEIN pPEATbHBIX JKU3HEHHBIX CHUTyalluld, NPOBOJUTH BBIYHACICHUS U
OIICHUBATh aJIEKBATHOCTh MOJYYEHHOTO pe3yibTara.

KpaitHe BakHO MOAYEPKUBATH CBA3M T€OMETPUU C APYTUMHU Y4YEOHBIMH IpeaMETaMH,
MOTHUBUPOBATh  HCIIOJNB30BaTh  ONPEACICHHUS  TI'eOMETPUYECKUX  QUryp ¥ TOHSTHIA,
JIEMOHCTPUPOBATH MTPUMEHEHHE TTOJYYCHHBIX YMEHHH B (DU3HUKE U TEXHHUKE. DTH CBSI3U HanOoIee
SpPKO BUJIHBI B TeMax «BekTopel», «TpuroHoMeTpruiyeckue COOTHOLIEHU», «MeTo]l KOOpAUHAT
u «Teopema IIudaropay.

VYuebnsiii kypc «I'eomeTpus» BKIIIOUAET CIEAYIONIHE OCHOBHBIE Pa3Jesibl COICPKaHUS:
«['eomerpuueckne GUTYpsl W WX CBOWCTBay, «M3MepeHHEe TeOMETPUYECKHX BEIHUUHY,
«/lexkapToBbl ~ KOOpPAMHATBI HAa  IUIOCKOCTH», «BekTopbl», «/IBMKEHUS  IUIOCKOCTHY,
«[IpeobpazoBanus mMo100us».

Ha u3yuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacos
(2 gaca B Hepenmo), B 8 kiacce — 68 yacoB (2 yaca B Helen0), B 9 kimacce — 68 yacoB (2 Jaca B
HEJIEIIO).

COAEPKXAHUE OBYUYEHUSA

7 KVIIACC

HavaneHbple monsTus reomerpuu. Touka, mpsMasi, OTPE30K, Jyd. Yroia. Buasl yrios.
BeprukaneHele U cMmexHble yrabel. buccekrpuca yrma. JlomaHas, MHOrOYrojbHUK.
[TapanmienbHOCTh U NEPIEHANKYISIPHOCTD MPSIMbIX.

Cummetrpuunbie purypbl. OCHOBHBIE CBOMCTBA 0CceBOM cuMMeTpuu. [Ipumepsl cummeTpun
B OKPY’KAOIlIEM MUDE.



OCHOBHBIE TIOCTPOEHUS C TIOMONIIBIO ULHUPKYJIss W JUHEWKU. TpeyronbHuK. BeicoTa,
MennaHa, OMCCEeKTpUCa, UX CBOMCTBA.

PaBHOOeApeHHBII 1 PABHOCTOPOHHUHN TPEYroNbHUKH. HepaBeHCTBO TpeyronbHUKA.

CpoiicTBa M NpPHU3HAKM PABHOOEAPEHHOro TpeyrojipHuka. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IpU3HAKU MapajuieNbHbIX NpsMbIX. CymMMa yIjioB TpeyrojbHUKa. BHemHue
YIJIbl TPEYTOJIbHUKA.

ITpsimoyronbHbI TpeyroiabHUK. CBOWCTBO MEAMAHBI IPSIMOYTOJIBHOIO TPEYrOJbHUKA,
IpPOBEAEHHOW K runoreHyse. IIpu3Haku paBeHCTBA NIPSIMOYTOJIBHBIX —TPEYrOJbHUKOB.
[TpstMOyToNbHBIN TPEYroJIbHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JIMHE JIOMaHOM,
TeopeMa o 0oJIbIIeM yriie U O0oNblIel CTOpoHe TpeyroyibHUKa. [lepneHIuKyIsp 1 HaKJIOHHAs.

I'eomeTpryeckoe MeCTO TOYEeK. buccekTpuca yria M CEpelIMHHBIN INEPHEHIMKYIAP K
OTpE3Ky KaK F€OMETPUUECKHE MECTa TOYEK.

OkpyXHOCTb M KpyI, XOopJa M JAMaMeTp, HMX CBoiicTBa. B3amMHoe pacrnoyioxkeHue
OKpYXHOCTH M npsiMoil. KacarenbHas n cexymas K OKpyXHOCTU. OKpYy»HOCTb, BIIMCaHHAs B
yroi. Bimcannas 1 onucaHHasi OKpyKHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYerpipéxyronbHuku. llapamienorpamMm, ero mpusHaku M CBOWCTBAa. YacTHbIE ciaydau
napaiesiorpaMMoB (TIPSIMOYTOJIbHUK, poMO, KBaJpaT), UX HpU3HAKU U cBoiicTBa. Tpanmeuws,
paBHOOOKas Tpamnenwsi, e€ cBoicTBa U mpu3Haku. [IpsMoyronbHas Tpanenus.

Meton ynBoeHuss menuasbl. LleHTpanbHas cummerpus. Teopema dPaneca u teopema O
IIPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYrojabHUKA U Tpanenuu. L{eHTp Macc TpeyrosibHUKa.

[TogoGue TpeyroapHUKOB, Kod(pduimeHtT nomaodus. [lpusHaku mogoOus TPEyroJbHUKOB.
[TpumeHneHre no100Us PH PEeIIeHNH IPAKTUYECKUX 3ajay.

CaolicTBa miomaae reoMmerpuueckux ¢uryp. @opmyisl I IJIOUIAAA TPEYrojJbHUKA,
napajenorpaMma, pom6a u Tpaneruu. OTHOIIEHHE TUIOIAAeH MOJOOHBIX QUTYD.

Beruucnenue miomazei TpeyroJlbHIUKOB U MHOTOYTOJIbHUKOB Ha KJleT4aToi Oymare.

Teopema [ludaropa. [Ipumenenune Tteopemsl Iludaropa nmpu pemeHUM MNPaKTUYECKUX
3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yIVla IpPsAMOYIOJBHOTO TpeyrojpHUka. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BrnmcanHble M LEHTpaJIbHBIE YTJIbI, YIOJ MEXKIY KacaTeIbHOW M XOPAOH. YTIbI MEXIY
XopAaMM UM CEeKylmMMH. BrnucaHHble W ONMCaHHbIE UYETHIPEXYTONbHUKU. B3aumHoe
pacrioyio’)keHue ABYX OKpykHocTed. Kacanue okpyxnoctedl. OOmue KacarelbHble K JABYM
OKPYXHOCTSIM.

9 KIIACC

Cunyc, xocunHyc, TaHreHc yriaoB or 0 mo 180°. OcCHOBHOE TPUTOHOMETPUYECKOE
TOXJeCTBO. POPMYJIBI IPUBEACHHUS.

Pemienne tpeyronpHukoB. Teopema KOCHMHYCOB M Teopema CHUHYcOB. PerieHue
MPAKTUYCCKUX 3aaa4 C UCITOJIb30BAHUEM TCOPEMBI KOCUHYCOB U TCOPEMEBI CUHYCOB.

[TpeoGpa3zoBanue nonodus. [logobue COOTBETCTBEHHBIX IIEMEHTOB.



Teopema 0 Ipon3BEeNEHNN OTPE3KOB XOP, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpare KacaTelIbHOM.

BekTtop, nnumHa (MOAyNb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, IPOTHUBOIIOIOKHO
HaIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpallMM HAJ
BEeKTOpaMH. Pa3nokeHue BeKTOpa 10 IByM HEKOJUIMHEAapHbIM BekTopaMm. KoopauHaTel BekTOpa.
CkassipHO€ ITPOU3BEIEHNE BEKTOPOB, IIPUMEHEHUE /I HaX0XK/I€HUS JAJIUH U YTJIOB.

JlexapToBbl KOOpAMHATBI HA IJIOCKOCTH. YPaBHEHUS IMpPSMOM U OKPYKHOCTH B
KOOpJMHATAaX, [IEPECCUCHUE OKPYKHOCTEW U NPAMBIX. METO KOOpAUHAT U €r0 IIPUMEHEHUE.

ITpaBriibHBIE MHOTOYrONbHUKY. JlyInHA OKpYyXHOCTHU. ['pagycHas u paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpYKHOCTeH. [1momane kpyra, ceKTopa, CErMeHTa.

JIBMOKEHUS TIIOCKOCTH U BHYTPEHHUE CUMMETPHUH (pUryp (3JIeMEHTapHbIE MPEICTABICHU).
[TapannensHbii nepenoc. [loBopoT.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS TporpamMmbl yuyeOHOro Kypca «['eomerpus»
XapaKTepPU3YIOTCA:

1) narpuoTnyeckoe BOCIIUTAHUE:

MpOSIBJICHUEM HHTEpeca K MPOLUIOMY UM HACTOALIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMXKEHHSIM POCCHUMCKMX MATEMaTUKOB H POCCHICKOU
MaTEeMaTUYECKON IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpaIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peau3alid ero IpaB,
MPEACTABICHHEM O MAaTEeMaTUYeCKHMX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBIIEHUH, MPOIIEyp TPaKIAHCKOTO 0o0IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0O0CYXXJIEHUIO ITHUUYECKUX MPOOJeM, CBA3aHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaXXHOCTH MOPATHbHO-ITHUYECKUX MPUHIIAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyaoBO€e BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHMHM MPAKTUYECKHX 3a/1ady MaTeMaTU4YECKOU
HANPaBIEHHOCTH, OCO3HAHHEM BXHOCTH MATEMaTUYECKOTo 00pa30BaHUS HA MPOTSHKEHUU BCeil
JKU3HH JIJIS1 YCTIETHOM Mpo(deCCUOHATBHOM IEATeThHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHJMBHAYAIHHOM TPAaeKTOPUH OOpa3oBaHUS U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEI;

4) 3cTeTMYECKOE BOCTIMTAHUE:

CITOCOOHOCTBIO K DMOIMOHATBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHHUH, PACCYKICHNU, YMEHUIO BUIETh MATEMAaTHIECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUS:

OpHUEHTAINEH B NEATEITLHOCTH HAa COBPEMEHHYIO CHCTEMY HAY4YHBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YENOBEKa, NPHPOABI M 0OIIecTBa, TOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl UYelIOBEYECKOW MeATeNbHOCTH, ITAloB €€ pa3BUTUSA U
3HAUMMOCTHU JIJIs1 Pa3BUTHUS LIMBUIN3ALIUU, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON



KyJAbTYpO KaK CpEICTBOM TIO3HAaHWsS MHpPA, OBJAJCHHEM MPOCTCHIINMH HaBBIKAMH
UCCIIEI0BATEIbCKON ACATEIbHOCTH;

6) ¢usnuyeckoe BocnuTaHue, ¢GopMHpPOBAHHE  KYJIbBTYPbl  3/10POBbS U
IMOLMOHAIBHOIO 0JIAr0MoJIyYHs:

TOTOBHOCTBIO IPHUMEHATh MAaTEeMaTHUECKHE 3HAHMA B HHTEPEcax CBOETO 3/I0POBB,
BEJICHUS 3[I0POBOTO 00pa3a >XKM3HU (370pOBOE MUTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATHU U
OTIbIXa, peryisipHas (u3nueckass aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBhIKa pedIeKCHH,
NPU3HAHUEM CBOETO ITPaBa Ha OUIMOKY M TAKOTO K€ IpaBa JAPYroro 4eJoBeKa;

7) 3K0JI0rH4YecKoe BOCIUTAHUE:

OpHEHTAIlMe Ha MPUMEHEHHE MAaTeMaTW4YeCKHX 3HAHWW JUIs pelIeHHs 3ahad B 00IacTH
COXPaHHOCTH OKpYXKarolled cpeapl, IUIAHUPOBAaHHUS TOCTYIKOB W OIIEHKH HMX BO3MOXHBIX
HOCJICACTBUM JJISI OKPY’KAIOIIEH Cpesibl, OCO3HAaHHEM IJI00ANIBHOTO XapakTepa KOJOTHYECKUX
npoOJieM U IyTel UX PeIIeHHS;

8) ajanTanus K N3MEeHAOIUMCS YCJIOBUIM COLMATbHOI M PUPOIHOIi cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIOBHSAX HEOINPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPAKTHYECKYIO JIESTEIbHOCTh, B TOM YHCIE YMEHHUE YYUTHCS Y JPYTUX
JrOJIeH, MpUOOpEeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU M3
OTIBITA APYTHX;

HEOO0X0IMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHHM, B TOM 4uCle (HOPMYyITUPOBATH UIICH,
HOHSTHS, THIIOTE3bl 00 0OOBEKTaX U SBJICHUSX, B TOM YHCJIE paHEe HEU3BECTHBIX, OCO3HABAThH
neuIuTh COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BHUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAllMI0, BOCIPHHHMATH CTPECCOBYIO
CHUTYallMI0O KakK BBI30B, TPEOYIOIIMII KOHTPMEp, KOPPEKTHPOBATh MPUHUMAEMbIC pEIICHUS M
JeWcTBHA, OPMYIHPOBATh U OLICHUBATh PUCKHU U TOCIEACTBHSA, POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI
ITo3naBaTebHBIE YHMBepPcaJbHbIe YUeOHblIe 1elicTBUSA

ba3oBble JlornyecKue AeicTBUA:

e BBUIBJISATH M XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKU MaTEMAaTHUYECKHX OOBEKTOB,
MNOHATUHM, OTHOWICHUHA MEXAY MOHATHSIMHU, (OPMYIUPOBATH ONPEAETICHUS MOHATHH,
YCTaHABJIMBATh CYIIECTBEHHBIN NMPU3HAK KiaccU(UKalMKU, OCHOBAHUSA JUIsl 0000IIEHUS U
CpPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAIN3a;

e BOCIPHHHMMATbH, (HPOPMYIHPOBATh M IMPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

® BBIBIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOpEUHs B (pakTax,
JNaHHBIX, HAOMIOAEHMSIX W YTBEPKACHUSAX, Npe/uiaraTb KPUTEPUU JUIsl BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JleNaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JAEIYKTHUBHBIX W HHIYKTHUBHBIX
YMO3aKJIIO4YEHNH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

e pa30bupatrh JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPXKACHUH (TpsIMbIE U OT MIPOTHUBHOIO),
IPOBOJUTH CaMOCTOSATEIbHO HECIOXKHBIE JI0KA3aTeNbCTBA MaTEeMaTHYeCKHX (DaKTOB,
BBICTpAauBaTh apryMEHTallMI0, IPUBOJIUTh MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
CcOOCTBEHHBIE PaCcCYX/ICHUS;



BBIOMpPATh CIOCOO pemeHust yuyeOHOH 3amaud (CpaBHHMBATH HECKOJIBKO BapHaHTOB
pemieHus, BEIOMpaTh Hanbosiee MOAXOIAIINN ¢ YUETOM CaMOCTOSITEIBHO BBIJEICHHBIX
KPUTEPUEB).

ba3oBble ncciienoBarebCcKHe AeiCTBHUA.

UCIIONIb30BAaTh  BONPOCHI  KaK  HCCIIENOBATENLCKHA  MHCTPYMEHT  TO3HAHWUS,
(GhopMyIUPOBATh BOIPOCHI, PUKCUPYIOIINE MPOTHBOPEYUE, TIPOOJIEMY, CAaMOCTOSTEIHHO
yCTaHABJIMBAaTh UCKOMOE W JIaHHOE, ()OPMHPOBATH THIIOTE3Y, apryMEHTHPOBATh CBOIO
MIO3HIINIO, MHCHUE;

NPOBOJUTH TI0 CAaMOCTOSITEJIbHO COCTaBJICHHOMY IUIaHY HECIOXHBIA OSKCIIEPUMEHT,
HEOOJIbIIIOE  KCCIICIOBAHWE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTYy COOO0M;

camMocCTosITeNIbHO  (hopMynupoBarb O0OOIIEHWMS W BBIBOJIBI IO  pe3yJbTaTam
MPOBEAEHHOTO HAOIIOCHUS, UCCICIOBAHUS, OICHUBATh JOCTOBEPHOCTH IOTYYCHHBIX
PE3ybTaTOB, BBIBOJIOB U 000OIICHMIA;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKKE BBIIBUTATH MPEIIOIIOKCHUS
0 €ro pa3BUTUU B HOBBIX YCJIOBHSIX.

PabGora ¢ undopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh U U30BITOYHOCTH MH(POPMAIIIH, TAHHBIX, HEOOXOAUMBIX IS
pELIeHUs 3a1a4H;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U HUHTEPIPETUPOBATh HH(OPMALINIO
Pa3IUYHBIX BUJIOB U (POPM NpEACTABICHUS;

BbIOUpaTh opMy MpeAcTaBlieHuss WHGOPMALUK U WILTIOCTPUPOBAThH PelIacMble 3a/1auu
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi u uX KOMOMHALMSIMY;

OLICHUBATh HAJEKHOCTh MHPOPMAIMH 10 KPUTEPUSAM, MPEIJIOKEHHBIM YUUTEIEM HWIIU
c(hOpMyJINPOBAHHBIM CAMOCTOSITEIIBHO.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aedcTBUA:

BOCIIPHHUMATh U (DOPMYITUPOBATh CYXKIEHHS B COOTBETCTBHU C YCIOBUSIMH U LEISIMHU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaThb CBOK TOYKY 3PEHHS B YCTHBIX H
NUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PELIeHHUs 3a]auyd, KOMMEHTHPOBAThb
HOJYy4YEeHHBIH pe3ynbTarT;

B X07ie 00CY>/IeHUs 3a7aBaTh BOMPOCHI MO CYILECTBY 00CYXAaeMOW TeMbl, POOIEMBI,
peraeMoil 3a1auu, BbICKA3bIBAaTh UJIEU, HALIEJICHHbIE HA MOUCK PELIEHUs, COMOCTaBIATh
CBOM CYXKJEHUS C CY)KIEHHUSMHU JAPYTUX YYaCTHUKOB Juajiora, 0OHapyXuBaTh pa3indue
U CXOJCTBO MO3MIMH, B KOPPEKTHOH ¢opme (opMyIHpOBaTh pa3HOINIACUS, CBOU
BO3PaXKEHHUS;

NpPECTaBIATh PE3yabTAaThl PEIICHUS 3a7ayM, SKCIEPUMEHTa, UCCIEI0BaHMS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS C YYETOM 3a7ad NpPE3CHTAlUH U
0COOEHHOCTEHN ayaAuTOpHH;

MOHUMATh U MCIIOJIB30BaTh MPEUMYILECTBA KOMAaHIHON U MHAWBUAYAILHOW paboThl pU
pemeHnH y9eOHbIX MaTeMaTHYECKIX 3a7ad;

NPUHUMATD 11€JIb COBMECTHOM JESTEeIbHOCTH, MJIAHUPOBATh OPraHU3ALUI0 COBMECTHON
paboThl, pacpeeNnsaTh BUIbl padoT, JOroBapuBaThCs, 00CYKIaTh MPOLIECC U Pe3yabTaT
paboThl, 00001IaTh MHEHHUSI HECKOJIBKUX JFOICH;

y4acTBOBAaTh B IPYNIOBBIX (hopmax paboTsl (00CyKaeHHsl, 0OMEH MHEHUSIMU, MO3TOBbIE
HITYPMBI U JPYTHUE), BBIIOIHITH CBOIO YacTh PaOOTHl M KOOPJUHUPOBATH CBOM JIEHCTBHS



C APYTMMH YWICHAMH KOMAaHJbI, OIICHUBATh KAYECTBO CBOETO BKJIaJla B OOIIMI TIPOIYKT
M0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOJCHCTBHS.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eiiCTBHS

Camoopranusanus:

® CaMOCTOATEJIBHO COCTAaBJIATh IUIAH, AJITOPUTM peIIeHUs 3ajaud (MM ero 4acth),
BBIOMpATh CHOCOO pemeHus ¢ Y4ETOM MMEIOUIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTb M KOPPEKTHPOBATh BAPUAHTBHI PELICHUN C Y4ETOM
HOBOH MH(pOpMAIHH.

CaMOKOHTPOJIb, JMOLUOHAIbHBIH HHTEJVIEKT:

® BIAJETh CIIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOJISI MPOLECCa U pe3ysibTaTa PeLIeHUs
MaTeMaTUYECKOH 3a1a4u;

e [peABUAETH TPYAHOCTH, KOTOPbIE MOI'YT BO3HHUKHYTb IIPH PEIICHUU 3aJa4M, BHOCHUTb
KOPPEKTHBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, HAHAEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OLEHUBAThb COOTBETCTBHUE PE3yNbTaTa JIEATEIbHOCTH IOCTABJICHHON LENHM U YCIIOBUSAM,
OOBSACHAThH MPUYMHBI JOCTHXKEHUS WM HEJOCTUKEHUSI 1IEJIU, HaXOJUTh OLINOKY, 1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K kxoHnmy oOyueHus B 7 Kjacce oOydarolMiics MONYYMT CIEAYIOLUIUME IPEIMETHBIE
pe3yJbTaThI:

Pacnio3HaBaTh HM3yueHHbIE Te€OMETpHUYECKHE (UIYphl, ONpPEAENsATh HUX B3aUMHOE
pacroynioxkeHue, H300pakaTh TeOMETpUYECKHe (UTYPBI, BBIIOIHATh YEPTEXKH IO YCIOBHUIO
3amaun. VM3MepsTh JNMHEHHBIE W YIJIOBBIE BEJIMYMHBL Pemarh 3agaudl Ha BBIYMCIICHUE UIWH
OTPE3KOB U BEIMYHH YTIIOB.

Jlenatb rpyOylo OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B PEAIbHON KU3HH,
pa3MepoB NMPUPOIHBIX 00BEKTOB. PaznmuaTh pa3mMepsl STHX 0OBEKTOB I10 MOPSIKY BETHYNHEI.

CTpouTh YepTeKU K TEOMETPUUECKUM 33]]auaM.

[Tonp3oBaThcss MpU3HAKAMH PABEHCTBA TPEYrOJbHHUKOB, MCIIOJIB30BaTh MPU3HAKH U
CBOWCTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PEIICHUH 3a/1a4.

[TpoBOAMTH JTOTUYECKHE PACCYkKIECHUS C UCTIOIB30BAaHUEM I€OMETPUUECKUX TEOPEM.

[Tonp30BaThbcss NPHU3HAKAMH PABEHCTBA TPSMOYTOJIBHBIX TPEYTrOJHHUKOB, CBOHCTBOM
MeIuaHbl, TPOBENEHHOM K THIOTEHY3€ TPSIMOYTOJBHOTO TPEYrOJIbHUKA, B PEHICHUU
reOMEeTPUYECKUX 3a/1ay.

OnpenensaTh NapajieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMH
cekymas. OnpenensTh NapayuieIbHOCTh MPSMBIX C TTOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM ITPSAIMOM 10 TOYEK JPYrod MpsiMoil.

Pemrate 3a1aun Ha Ki1eT4aToi Oymare.

[TpoBOAUTH BHIYMCIEHUS M HAXOAWUTh UHUCIOBbIE M OYKBEHHbIE 3HAYECHHUS YIJIOB B
FeOMETPUUECKUX  3aJadyax C  HMCIOJb30BaHMEM CYMMBl  YyIJIOB  TPEYrojJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpH IEPECEUEHUHU MABYX HapaiebHbIX
OpsSMBIX CeKyllel. PemaTs mpakTuyeckue 3ajjauu Ha HaX0XKJICHHUE YIIIOB.



Brnaznetp noHsATHEM IreOMETPUYECKOTO MECTA TOUEK. Y METh ONpeAesaTh OUCCEKTPUCY yria
U CEpEAVHHBIN NEPIEHINKYISAP K OTPE3KY KaK FEOMETPUUECKHUE MECTA TOUEK.

@opMyIupoOBaTh ONPEACICHUS OKPYKHOCTH U Kpyra, XOpAbl U JAMAMETpa OKPY>KHOCTH,
M0JIb30BaThCA UX CBOMCTBAMHU. Y METh IIPUMEHATH 3TU CBOMCTBA MIPU PEILICHUH 3a/1a4.

Branete MOHATHEM ONMCAHHOM OKOJIO TPEYrOJbHHUKA OKPYXKHOCTH, YMETh HAXOAMTh €€
nentp. [lonp3oBarbest pakTaMu O TOM, 4TO OMCCEKTPUCH YTIIOB TPEYTOJIbHUKA NIEPECEKA0TCs B
OJIHOM TOYKE, U O TOM, YTO CEPEIMHHBbIE MEPHEHAUKYISIPbl K CTOPOHAM TpPEYrOJbHHUKA
MIEPECEKAIOTCS B OJIHOM TOUKE.

Brnagete mNoOHATHMEM KacaTelIbHOM K  OKPYKHOCTH, IOJb30BAaTbCSl TEOPEMOU O
NEPIEHIUKYJIIPHOCTU KacaTeIbHON U pajuyca, IPOBEAEHHOTO K TOUKE KAaCaHHUS.

[Tonp30BaTbcs NPOCTEMIIMMU T€OMETPUYECKMMM  HEPABEHCTBAMM, IIOHUMAaTh HX
MPaKTUYECKHUI CMBICII.

IIpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO [IUPKYJIS U JTUHEHKH.

K koHmy oOyuyenus B 8 KJacce 0OydarolIMiics MOMYyYUT CIEIYIOIIUE TMPEAMETHBIC
pe3yJIbTaThl:

Pacnio3HaBaTh OCHOBHBIE BU[IbI YETBHIPEXYTOJBHHUKOB, UX 3JIEMEHTBI, IOJb30BAThCS HX
CBOMCTBAMH NPU PEIICHUN T€OMETPUUECKUX 3a/a4.

[IpuMmeHsTh CBOICTBA TOUKM NEpECEUEHMs] MeJuaH TpeyroibHHKa (LEHTpa Macc) B
peLIeHNH 3a]1a4.

Bnanete noHsATHEM CpelHEN JIMHUM TPEYroJIbHUKA U Tpaneuuu, IPUMEHATh UX CBOMCTBA
IpU pElIeHUH reomerpudeckux 3anad. llomp3oBarbesi Teopemoit Paneca U TEOpeMou O
IPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHSATh UX JJIS PELICHUS NPAKTUYECKUX 3a/a4.

[TpuMeHsTh pU3HAKU 10100US TPEYTOIbHUKOB B PELIEHUH F€OMETPUUYECKUX 3a/1a4.

[Tonb3oBatbes Teopemoi Iludaropa s pemieHUs TeOMETPUYECKHX M MPAKTUYECKHX
3ana4y. CTpOUTh MaTeMaTHYECKYH0 MOJIENb B MPAKTHUYECKUX 3a/a4ax, CaMOCTOSTEIbHO JIENaTh
4epTEX U HAXOUTh COOTBETCTBYIOIINE JUIUHBI.

Brnagerp moHATUSMH CUHYca, KOCHMHYCAa M TaHITE€HCAa OCTPOro yrja MpsiMOYrOJbHOTO
TpeyroyibHUKa. [101630BaThCS STUMU MOHATUSMH IS PEILIEHUS MPAKTUYECKUX 3a/1a4.

Bbrancnsate  (pasnu4HBIME - COcOO0aMM)  TUIOHIA[b  TPEYroJbHUKA W IUIOHIAAU
MHOTOYTOJBHBIX ~Quryp (MoJb3ysach, TJe HEOOXOAUMO, KaJdbKylsiTopoMm). [IpumeHsTh
MOJIyYE€HHBIE YMEHMSI B IPAKTUYECKUX 33/1a4ax.

Brnanete MNOHATHSAMU BIOMCAaHHOTO M UEHTPAIBHOIO yIja, HWCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIY XOpJaMu (CeKyIIMMHU) U YIiie MeXAy KacaTelbHOH U XOpaoit
IIPU PEIICHNU T€OMETPUUYECKUX 3a/1a4.

Bragers MoHSATHEM ONHUCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHSATh CBOMCTBA ONMCAHHOTO
YEeTHIPEXYTOJIbHUKA TPU PELICHUU 3a/1a4.

[IpuMeHATh MOJIy4eHHbIE 3HAHMS HAa MPAKTUKE — CTPOUTh MATEeMaTHYE€CKUE MOJEIH IS
3aJa4 peajbHON KU3HU U IPOBOJIUTH COOTBETCTBYIOIINE BBIUMCICHUS C IPUMEHEHHUEM MTO00MS
U TPUTOHOMETPUH (TI0JIB3YACh, I/Ie HEOOXO0UMO, KaJIbKYJIATOPOM).

K koHiy oOyuenus B 9 kiacce oOydaroluiics MOMYyYUT CJEIyIOIIUE MpeAMETHBIE
pE3yJIbTaThI:

3HaTh TPUTrOHOMETpUUYECKHE (QYHKIMH OCTPHIX VIJIOB, HAXOAUTh C HUX IOMOUIBIO
pa3jMyHble  JJIEMEHTHl  MPSAMOYTOJBHOTO  TPEYTrOJbHHKA  («pEHIeHHe MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY). HaXxoauTh (¢ MOMOIIBI0 KANBKYISITOpa) IUIMHBI U YIJIbI JUISI HETAOIHMYHBIX
3HAYEHUH.



[Tonb30Batbes hopMylaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM TOXKIECTBOM
JJIs1 HAXOXKACHUA COOTHOIIICHUH MCXKAY TPUTOHOMCTPUICCKUMHA BCINYNHAMU.

Hcnonp3oBaTh TCOPEMbI CHUHYCOB U KOCHHYCOB IJIsI HAXOXKACHHUSA PA3JIMYHBIX 3JICMCHTOB
TpPEeyrojbHUKa («pelIeHUuEe TPEYroJbHUKOBY»), MPUMEHITh UX IMPU PEUICHUH T€OMETPHUYECKHX
3ajad.

BJIaI[eTB IIOHATHUAMU HpeOGpa3013aH1/151 HOILO6I/I$I, COOTBCTCTBCHHBIX 3JICMCHTOB HOIIOGHBIX
¢uryp. [loap3oBarbest cBOMCTBaMU 1101001 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIUHBI U
HAXOJHUTh YIJbl Y MoJ00HbIX (uryp. IlpuMensarTs cBoiicTBa moqo0us B MPaKTHYECKUX 3aJadax.
YMeTh NPUBOAUTH IPUMEPHI TOJA0OHBIX (PUTYp B OKPYKAIOIIEM MHUPE.

[Tonb3oBaTbes TeOpeMaMu O MPOU3BEIACHUU OTPE3KOB XOpJ, O MPOU3BEICHUU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThcs BEKTOpaMM, IOHUMATh HMX TE€OMETPUYECKUH U (PUIUYECKHIl CMBICI,
NPUMEHSTh UX B PEIICHUH TeOMEeTpUYeckuX M (usnueckux 3aaad. [IpuMeHsTh ckaisipHoe
MMPOU3BCACHUC BCKTOPOB I HAXOXKACHHUA NJIMH U YTIJIOB.

ITonp30BaThCH MCTOAOM KOOpAWHAT Ha IUIOCKOCTH, IIPUMCHATH €r0 B PCHICHUU
FEOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnaners MOHATUSIMH MPABWIBHOTO MHOTOYTOJIBHHUKA, UIMHBI OKPY>KHOCTH, JUIMHBI TyTU
OKPY’KHOCTM M PaJuaHHOM MeEpbl YIUIA, YMETb BBIYMCIATH IUIOMIAAb KpPyra M €ro 4acreu.
IIpuMeHATH OTy4YEHHbIE YMEHHUS B IIPAKTUYECKUX 3aa4ax.

Haxomuth ocu (MM LEHTPBI) CUMMETpHUH (UTYp, IPUMEHATH ABMXKEHUS IUIOCKOCTH B
MPOCTEHIINX CITydasx.

HpI/IMGHﬂTI) IMMOJIYYCHHBIC 3HAHUSA HA IMPAKTUKEC — CTPOHUTHL MATCMATUUCCKHUE MOACINU IJIA
3aga4 peaﬂbHOﬁ JKU3HH U NPOBOJAUTHE COOTBETCTBYIOIIMUEC BHIYHUCICHUA C MIPUMCHCHUCM HOI[O6I/I$I
U TPUTOHOMETPUYECKUX (DYHKIUH (TI0IB3YACh, T/Ie HEOOXOIUMO, KaJIbKYIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
[Ipocreiimne reomeTpuueckue GUrypsl u
1 I/If cBorictBa. M3me epHHe reOMi I/I}‘IIIZECKI/IX 14 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYMH
bubmuorexa [JOK
2 T 22 1
PEYTOILHARA https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsAMBIE, CYyMMa YIJI0B 14 1 bubnnoreka [JOK
TpEeyroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHoCTb U Kpyr. ['eomeTpuueckue 14 1 bubnnoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 4 1
° OBTOpeHHE, 06obeHHe HaHil https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0
8 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHnoBaHue pa3aesioB u TeM uu¢poBbIe
Ne n/m P Kourpoabsubie IIpakTnyeckue (1udpp )
MPOrpamMMmsl Bcero o0pa3oBaTe/bHbBIE
padoThI padoThI
pecypcsbl
1 YeThIpEXyTrobHUKU 12 1 bubmmorexa [OK

https://m.edsoo.ru/7f417e18



https://m.edsoo.ru/7f415e2e
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18

Teopema daneca u Teopema o

2 IPOMOPLUUOHAIIBHBIX OTPE3Kax, MOA00HBIE 15 1 bubmmorexa LIOK
POTIOpH P » 1OA https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Inmomane. Haxoxaenue momanei
3 Tpe mOJi[BHHKOB " f{HOFO OJf:Hix ¢bur 14 1 bubmmorexa [JOK
peyr o YP- https://m.edsoo.ru/7f417e18
[Tnomaau monoOHBIX Guryp
Teopema [Tudaropa u Havana bubnnoreka [JOK
4 10 1
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
VYriel B OKpyKHOCTH. Bricanusie u
5 OIIMCAHHBIC YETBIPEXYTOJIbHUKH. 13 1 bubnnorexa [HOK
KacarenbHble k okpyxxHOCTU. Kacanue https://m.edsoo.ru/7f417e18
OKPY’KHOCTEMN
bubmuorexa [JOK
6 IT i 4 1
OBTOpCHHE, 0000LICHHE SHaHMIH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
9 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uMppoBbIe
Ne i/ P Konrtpouabnbsie IIpakrnueckme (upp )
NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 Tpuronomerpust. Teopembl KOCHHYCOB U 16 1 bu6muoreka [JOK
CUHYCOB. PellieHne TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
5 [Ipeo6pa3zoBanue nonodus. Merpuueckue 10 1 bubmuoreka [IOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 Bextopet 12 L https://m.edsoo.ru/7f41al2c
4 JlexapToBbI KOOPAMHATHI HA MJIOCKOCTH 9 1 bubmmoreka [JOK



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

IIpaBunbHBIE MHOTOYTOJIBHUKH. [lIMHA

https://m.edsoo.ru/7f41al2c

3 bubnunorexa LIOK
ORPYHHOCTH | HJ'IOIJ_[aI[f, Kpyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaneit

6 bu6nunorexa LIOK
JBHOKeHH T110CKOCTH https://m.edsoo.ru/7f41al2c
[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AIUS 7 bubnunoreka LIOK
3HAaHUU https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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