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HOSACHUTEJIBHAS 3AIIUCKA

['eomeTpusi kak OAWMH M3 OCHOBHBIX PA3/EIOB IMIKOJHHON MAaTEMATHKH, UMEIOIIUA CBOEH IIENIbIO
o0ecnevnTh U3y4eHHe CBOMCTB U pa3MepoB GUTYpP, UX OTHOIICHUN U B3aUMHOE PaCIOJIOKEHUE, ONUPaeTCs
Ha JIOTUYECKYIO, JI0KA3aTeIbHYIO JUHUIO. [[eHHOCTh M3yueHus: TeOMETPUN HAa YPOBHE OCHOBHOI'O OOLIETO
00pa30BaHUs 3aKIOYAETCS B TOM, YTO OOYYAIOUIMICA YYUTCS MPOBOJIUTH JOKA3aTEeIbHBIE PACCYKICHHUS,
CTPOUTH JIOTUYECKUE YMO3AKIIOUCHHUS, JOKA3bIBaTh UCTUHHBIE YTBEPHKIICHUS U CTPOUTH KOHTPIIPUMEPHI K
JIO’)KHBIM, POBOJUTH PACCYKIEHUS «OT MPOTUBHOT0», OTINYATh CBOWCTBA OT MPU3HAKOB, OPMYITUPOBATH
oOpaTHbIE YTBEPKICHUS.

BTopoii 1nenbo u3ydeHus TeOMETpUU SBIISETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA MPU PEIICHUHN
KaK MaTEeMaTHYeCKHUX, TaK M MPaKTUYECKUX 3aj[ay, BCTPEUAIOIIUXCS B peajbHOU ku3HU. O0ydaromuiics
JOJKEH HAY4YUTbCA ONPENENUTh T€OMETPHUUYECKYI0 (Urypy, omucaTrh CIOBaMH JAaHHBIA 4YepTEX WU
PUCYHOK, HAaWTH IUIOMIAAb 3€MEJIbHOrO Yy4acTKa, PacCuuTaTb HEOOXOAMMYIO UIMHY ONTOBOJOKOHHOTO
Kabenss win TpeOyemMble pa3sMepsl rapaxka JUIsi aBTOMOOWJIS. OTOMY COOTBETCTBYET BTOpasd,
BBIUMCIIUTENbHAS JIMHUSA B HM3y4YeHUU reomeTrpuu. l[Ipu permeHnn 3agad MPaKTHYECKOTO XapakTepa
00y4aroIuics YYUTCSI CTPOUTH MaTEMaTHUYECKUE MOJIECIH PEAbHBIX XKU3HEHHBIX CHUTYallHil, IPOBOAUTH
BBIYHCIICHUSI M OLIEHUBATh aJICKBATHOCTh MOJIYYEHHOTO pe3yibTaTa.

Kpaiine BaxHO mOAu€pPKUBATh CBSI3U T'€OMETPUH C IPYTUMHU YUEOHBIMU MpPEeIMETaMU, MOTUBUPOBATH
UCIIONIb30BAaTh OMNPENEICHUS TeOMETPUYECKHMX QUryp U TOHATUH, JAEMOHCTPUPOBATh MPUMEHEHUE
MOJyYEHHBIX YMEHUH B (PU3UMKE U TEXHUKE. DTH CBsI3uM Hauboyiee SIpKO BUIHBI B Temax «BekTopsi»,
«TpuroHoMeTprdecKre COOTHOIICHUs», «Metoa koopauHaT» U «Teopema ITudaropar.

Y4eOubrii kypc «l'eoMeTpus» BKIIOYACT CICAYIONIME OCHOBHBIC pa3/ielbl  COJCPIKaAHUS:
«['eomerpuueckue ¢urypsl U uUX CBOMCTBa», «/3MepeHHE TeOMETPUYECKHX BETHYHUH», «JleKkapTOBBI
KOOPIMHATHI Ha MIOCKOCTUY, «BekTophl», «JIBukeHus mnockoctny, «IIpeodpazoBanus mogo0us».

Ha u3yuenue yueOHoro kypca «l'eomerpusi» orBoautcs 204 vaca: B 7 kinacce — 68 vacoB (2 yaca B
HeJeno), B 8 kitacce — 68 yacoB (2 yaca B Henenio), B 9 kiacce — 68 yacoB (2 yaca B HE/IEIIO).



COJEPKAHUE OBYYEHUA
7 KVIIACC

Hauanbueie nonstus reomerpun. Touka, npsmasi, OTpe3oK, Jdyd. Yroia. Buasl yriios. BeprukanbHsie
U CMexHble yribl. buccexkrpuca  yrma.  Jlomanas, MHoroyroapHuk. IlapamienbHocTs M
NEPIECHIUKYJIIPHOCTD MPSIMBIX.

Cummerpuunbie ¢urypel. OCHOBHBIE CBOWCTBAa OCEBOM CHMMETpUH. llpumepsl cHMMETpUU B
OKPY’KaIOIlleM MUDE.

OcHOBHBIE IIOCTPOEHHMS C IOMOIIBIO LUPKYJIs M JiMHeHkH. TpeyronpHuk. Beicota, mMeauaHna,
OuccekTpuca, UX CBOMCTBA.

PaBHOOeApEeHHBII 1 PABHOCTOPOHHUHN TPEYrONbHUKHA. HepaBeHCTBO TpeyroinbHUKA.

CBolicTBa U NPU3HAKK paBHOOEIPEHHOIO TpeyrojbHUKa. [Ipu3Haky paBeHCTBA TPEYrOJIbHUKOB.

CBolicTBa M INpHU3HAKU NapajuleNbHbIX NpsAMbIX. CymMMa YIVIOB TpeyrosibHMKa. BHemHue yrisl
TPEYTroJIbHUKA.

[TpstmoyronbHbIN TpeyroabHUK. CBONCTBO MEAMAHBI MIPSMOYTOJILHOIO TPEYroJbHUKA, TPOBEAEHHON
K runorenyse. [Ipu3sHaku paBeHCTBa NPAMOYTOJIBHBIX TPEYTOJBHHUKOB. 1IpsIMOYIrOJIBHBINA TPEYrOJBHHK C
yriom B 30°.

HepaBeHcTBa B reOMETpUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, TeOpeMa o
OoJibiieM yrie u 00MbIIei CTOpoHe TpeyroiabHuKa. [lepneHauKymsp u HaKJIOHHAs.

I'eomeTpuyeckoe MECTO TOYEK. buccekrpuca yria M CEpeIUHHBIN NMEPIEHIUKYISAP K OTPE3Ky Kak
FEOMETPUUYECKHUE MECTA TOYEK.

OKpyXKHOCTb M KpYyI, XOpZa M JHaMeTp, UX CBOMcCTBa. B3auMHOE pacnoyiokeHUe OKPYKHOCTH U
npsimoi. KacatenbHas u cekymas K OKpyKHOCTU. OKpyKHOCTb, BIIMCaHHas B yroj. BrnucanHas wu
ONMCaHHasl OKPYKHOCTH TPEYTrOJbHHUKA.

8 KUIACC

UYerslpéxyronpauku. Ilapamnenorpamm, ero nmnpu3Hakn U cBoiictBa. YacTHble  ciydau
napajuieIorpaMmmMoB (PSIMOYTOJIBHUK, pOMO, KBaapar), X MpU3HAKU U CBOMCTBA. Tpamerus, paBHOOOKas
Tparnenus, e€ cBoWcTBa U npu3Haku. [IpsMoyronpHas Tpanenus.

Meton ynBoenuss wmenuanbl. lleHtpanbHas cummerpus. Teopema Daneca U Teopema o
IPOMOPLUOHAIBHBIX OTPE3KaX.

Cpennuie TMHUM TpeyrojbHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[Tomobue TtpeyronbHUKOB, KodhdunmeHt momodbus. IlpusHakum momO00UsS TPEYrOJBLHUKOB.
[Tpumenenne nogo0us MU pelICHUH MPAKTUYECKUX 3a/1a4.

CpoiicTBa 1uiomianeit reomerpuueckux Guryp. DopMmynbl A8 IUIOMIAMM  TPEYroJibHUKAa,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUTOMAAeH MoI00HBIX GUTYP.

Brruncnenue niomaaeil TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema [Iudaropa. Ilpumenenne Teopems [Tudaropa npu pemeHnn NpakKTUYECKUX 3aj1ay.

CuHyCc, KOCHMHYC, TaHI€HC OCTpOrO yrjia MpsMOYIOJbHOIO TpeyroibHHuKa. (OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAEeCTBO. TpuroHoMmerpuueckue GpyHkuuu yrios B 30, 45 u 60°.

Brniucannble U LEHTpaJIbHBIE YTIIbI, YTOJd MEXAY KacaTeJIbHONM M XOpJAOH. YTJIbl MEXIY XOpJIaMH U
CeKylIMMU. BrincaHHble U ONMCAaHHBIE YETBIPEXYTOJBHUKU. B3aUMHOE pacnoyoKeHue IByX OKPYKHOCTEM.
Kacanue okpyxnocteil. O0miye kacareabHbIe K IBYM OKPYKHOCTSIM.

9 KIIACC



Cunyc, xocunyc, tanreHc yrioB oT 0 mo 180°. OCHOBHOE TPUIOHOMETPUYECKOE TOMKAECTBO.
DopmyJibl IPUBEACHUSA.

Pemenue tpeyronpHukoB. Teopema KOCHHYCOB M TeOpeMa CUHYCOB. PelieHne npakTHuecKux 3ajaad
C UCII0JIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeoOpaszoBanue nonobus. [Tood1ue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o MpOU3BEEHUN OTPE3KOB XOP/, TEOPEMBI O IPOU3BEACHNN OTPE3KOB CEKYIIHX, TeOpeMa O
KBaJ[paTe KacaTeJbHOM.

BexTop, mnHa (MOAy/b) BEKTOpa, COHAIPABIEHHBIE BEKTOPBI, IPOTHUBONOJIOXKHO HalpaBiE€HHbIC
BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallMM HaJ BEKTOpaMu. Pa3znoxeHue
BEKTOpa IO JIBYM HEKOJUIMHeapHbIM BekTopaM. Koopaumnatel Bekropa. CkajsipHOE IpOU3BENCHHE
BEKTOPOB, IPUMEHEHHE JIJIs1 HAXOXKIEHUS JUIUH U YTJIOB.

JlexapToBbl KOOpAMHATBI Ha IUIOCKOCTH. YPaBHEHHUS IPSMOM U OKPYKHOCTU B KOOpJMHATAX,
nepecedeHre OKpYKHOCTEN U NpAMbIX. MeTO ] KOOpIMHAT U €ro IPUMEHEHHUE.

[TpaBuibHBIE MHOTOYroJIbHUKU. JlnMHa OKpykHOCTH. I['pagycHas W paauaHHas Mepa YIua,
BBIYHMCIICHUE JUIMH YT OKpyx)HocTel. Ilnomanp kpyra, cektopa, cermeHra.

JIBIKEHUSI TUIOCKOCTH W BHYTPEHHHE CHUMMETpHH (UTyp (SJIEMEHTapHbIE IPEICTaBICHUS).
[TapamnenwsHbiii nepenoc. [ToBopoT.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«T"EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE  pe3yJabTaTbl  OCBOGHMS  HIporpaMMel  yueObHoro  kypca  «I'eomerpus»
XapaKTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIINTAHKE:

IIPOSIBJIEHUEM HHTEpeca K IPOLUIOMY U HACTOSILEMY POCCHUICKOM MaTeMaTHKH, LIEHHOCTHBIM
OTHOLICHHEM K JOCTHKECHUSAM POCCHUHCKMX MAaTE€MaTMKOB M POCCHMCKOW MAaT€MaTU4YECKOW ILIKOJBI, K
UCIIOJIb30BAHUIO 3TUX JOCTH)KEHUH B PYTrUX HayKax U NPUKIAJHBIX cepax;

2) rpa:kIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 0053aHHOCTEH TpaykAaHWHA U PEAM3allii €ro IpaB, IPeACTaBICHUEM
0 MaTeMaTHYEeCKUX OCHOBAaX (YHKLUMOHHUPOBAHMUS pa3IMUYHBIX CTPYKTYp, SIBJICHHH, Mpouexyp
IpaXkJJaHCKOro o0IecTBa (HampuMmep, BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHHIO 3THYECKUX
npo0iieM, CBSI3aHHBIX C IPAKTUUECKUM MPUMEHEHHUEM JOCTHMKEHMH HayKH, OCO3HAaHHUEM Ba)KHOCTU
MOpaIbHO-3TUUECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha aKTUBHOE Y4YacTUE€ B PELICHMM NPAKTHUYECKHUX 3aJad MaTeMaTH4eCKOU
HAIpPaBJIEHHOCTH, OCO3HAHWEM BAa)KHOCTH MAaTEMaTHYECKOro OOpa30BaHUs Ha MPOTSIKEHUH BCEHl KU3HU
JUISL YCTICIIHOM TPOQPECCHOHAIIBHON JEATEIbHOCTH M PAa3BUTUEM HEOOXOIUMBIX YMEHUM, OCO3HAHHBIM
BBIOOPOM M NOCTPOEHUEM WHAMBUIYAIBHOM TPaeKTOpUM OOpa30oBaHUS M KU3HEHHBIX IJIAHOB C YYETOM
JUYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAJIBHOMY U 3CTETHMUYECKOMY BOCIPHUSATHIO MaTEeMaTHYECKUX OOBEKTOB,
3a/1a4, peIICHUH, pacCyKJICHHUM, yMEHHUIO BUIETh MaTEMaTUUECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTAIel B JIeATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4HBIX IMPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS Ye€JIOBEKa, MPUPOAbI U OOLIeCTBa, TOHUMAaHUEM MaTeMaTUYeCKOM HayKH Kak
cdepbl UeIOBEUECKOM NeATeNbHOCTH, 3TAaloB €€ pa3BUTHUS U 3HAYMMOCTH JJIS Pa3BUTUS LUBWIN3ALUY,
OBJIAJICHUEM S3BIKOM MAaTE€MaTHKH M MaTEMAaTHYECKOM KYJNbTYpOM KaK CpEACTBOM IIO3HAHUSA MMPa,
OBJIaJICHUEM NPOCTEUITMMH HaBBIKAMU HCCIIEIOBATENLCKON AESITEIbHOCTH;

6) ¢usnueckoe BocnMTaHUE, (POPMUPOBAHHE KYJIbTYPHI 310pOBbS M IMOLHOHAJIBLHOIO
Os1aromostyqust:

TOTOBHOCTBIO NPUMEHATH MAaTEMaTHYECKHE 3HAHUS B MHTEpPECAX CBOErO 3/10pPOBbs, BEIEHUS
3/10pOBOTO 00pa3a KM3HH (30pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEXHUM 3aHATHI U OTAbIXA, PETYIsSpHas
¢usnyeckass aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pediieKcuM, MPU3HAHHMEM CBOEro IMpaBa Ha
OLIMOKY M TAKOTO e IpaBa JPyroro 4eIoBeKa;

7) 3K0JIOTMYeCKoe BOCIIUTAHHE:

OpUEHTAllMel Ha NpPUMEHEHHE MaTeMaTW4YeCKHX 3HaHMH JUIs pelIeHds 3ajad B  00JIaCTH
COXPaHHOCTH OKPY’Kalollel cpefibl, INIAaHUPOBAHUS MIOCTYIKOB U OLIEHKH X BO3MO>KHBIX MOCIEACTBHM [Tt
OKpY’Kalollel Cpebl, OCO3HAaHUEM TIJIO0AJIBHOIO XapakTepa SKOJIOIMYECKMX MpolieM M MNyTed HX
pelIeHus;

8) aganTanusa K H3MEHAIMMCS YCI0BHAM COLMAILHON M IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JCHCTBHSAM B YCIOBHAX HEONPENCIEHHOCTH, IOBBILICHUIO YPOBHS CBOCH
KOMIIETCHTHOCTH 4€pe3 NMPAKTUYECKYIO NEATENBHOCTh, B TOM YHUCIIC YMEHHME YUUTBHCS y APYTUX JIIOIEH,
npruoOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBbIC 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIBITA APYTHX;



HE00X0IMMOCTBIO B ()OPMHUPOBAHUM HOBBIX 3HAHHUH, B TOM 4Hcie (pOPMYIHPOBATH HJIEH, MOHSITH,

THNOTE3bl 00 OO0BEKTax u SABJICHUAX, B TOM YHCJIC paHEC HEU3BCCTHBIX, OCO3HABATb ,Z[e(i)I/IHI/ITI)I
COOCTBEHHBIX 3HAHHUH U KOMHGTCHTHOCTCI\/’I, IJIAHUPOBATDH cBOE Pa3BUTHUC,

CIIOCOOHOCTBIO OCO3HABaTh CTPCCCOBYIO CUTYAllMIO, BOCIPHUHHMATL CTPECCOBYHO CHUTYAlIMIO KakK

BBI30B, TPEOYIOIINI KOHTPMEp, KOPPEKTHPOBATh IPUHUMAEMbIE PELICHUsI U JeHCTBUSA, POPMYINPOBATh U
OLIEHUBATh PUCKH U MOCIEACTBUSA, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilcCTBUS

Ba3oBble JJoruuyeckue geiicTBUA:

BBISBJISITh U XapaKTE€PU30BaTh CYLIECTBEHHbIE MPHU3HAKM MaTeMaTHYECKUX OOBEKTOB, MOHSATHUH,
OTHOIICHWA MEXIy TMOHATUAMH, (QOPMYIUPOBATH ONpPEICICHHs TOHITHH, YCTaHABIMBATbH
CYIIECTBEHHBIN TpPU3HAK KiacCH(UKALUN, OCHOBAHHS Ui OOOOLICHUS W CPaBHEHHS, KPHUTECPHUU
IIPOBOAMMOIO aHAJIN34;

BOCIIPHHMMATh, (OPMYIHMPOBAaTH W  MPeoOpa3OBBIBATH  CYXKACHUS:  YTBEPAWUTENBHBIE H
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00I1E, YCIOBHBIE;

BBISIBJISITh MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3HM M MPOTUBOpPEUUs B (pakTax, JAHHBIX,
HAOJIOAEHUAX M YTBEPXKICHMSX, NpeularaTb KPUTEPUH JUISL BBIABICHHMS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUH;

JIeJIaTh  BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JACIYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOYE€HNUN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3buparh JI0Ka3aTelbCTBA MAaTEMaTHYECKUX YTBEPXKIACHUH (MpsiMble W OT MPOTHUBHOIO),
IPOBOAMTH CaMOCTOSITEJIbHO HECTIOKHBIE JOKA3aTeIbCTBa MaTeMaTH4eCKUX (aKTOB, BHICTPAUBATh
apryMeHTaluIo, MPUBOAUTH MPUMEPbl M  KOHTPIPUMEPHl, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJIeHHUS;

BBIOMpATh CHOCO0 pelleHus y4uyeOHOM 3ajauM (CpaBHUBAaTh HECKOJIBKO BapHaHTOB peIlEHMUS,
BBIOMpATh HanboJIee NOAXOAAIMM C YIETOM CaMOCTOSATENBHO BbIIEJICHHBIX KPUTEPUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

UCIIONIb30BAaTh BOIMPOCHI KaK HCCIEAOBATEIbCKUNA HHCTPYMEHT TMO3HAHUSA, (OPMYIUPOBATH
BONIPOCHI, (PUKCHPYIOIIHE TPOTHBOPEUHE, ITPOOIIEMY, CAMOCTOSTEIIBHO YCTaHABIMBATh HCKOMOE H
JnaHHoe, GOPMHUPOBATH TMIIOTE3Y, apPTYMEHTHPOBATH CBOIO MMO3UIINIO, MHEHHUE;

MPOBOJIMTH 110 CaMOCTOSITEIBHO COCTABJICHHOMY IUTAHY HECJIOXKHBIM IKCIIEPHUMEHT, HEOOJbIIoe
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEeKTa, 3aBHCHMOCTEH
00BEKTOB MEXYy COO0I;

CaMOCTOSITENIEHO  (hOpMYJIUPOBaTh OOOOIICHUS W BBIBOJBI 110 pE3yJbTaTaM IPOBEIEHHOTO
HAOIIO/IEHUs], MCCIEOBAaHUS, OIICHUBATh TOCTOBEPHOCTh MOTYYEHHBIX PE3YyIbTaTOB, BHIBOJOB U
00001IeHNI];

MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKKE BBIIBUTATh MPEINONIOKEHUS O €ro
paSBI/ITI/II/I B HOBBIX YCJ'IOBI/IHX.

PabGora ¢ undopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh U M30BITOYHOCTH MH(GOPMALINU, JaHHBIX, HEOOXOIUMBIX ISl pEICHUS
3aJa4u;

BbIOMpaTh, aHAJIU3UPOBATH, CHCTEMAaTU3UPOBATh U MHTEPIPETHPOBATH MHPOPMAINIO PA3TUYHBIX
BUJIOB U (hOPM TpeICTaBICHMUS;



BBIOMpaTh (OpPMY IpEACTaBICHUS MH(GOPMANU U WILTIOCTPUPOBATh PEIIacMble 3aadl CXEMaMH,
IyarpaMMamu, HHOU TpaduKoi 1 UX KOMOMHAIIUSIMH;

OLICHUBATh HAA&KHOCTh MHGOPMAIMM 1O KPUTEPHSIM, MPEUIOKEHHBIM — YUUTENeM WU
c(OpMYITHPOBAHHBIM CAMOCTOSTENHHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

BOCTIPUHUMATEH U (DOPMYIHPOBATH CYKICHHS B COOTBETCTBUU C YCIIOBUSIMU U LIETSIMU OOIICHWS,
SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 110 X0y PEIICHUS 3a/1a4i, KOMMEHTHPOBATh MOJYYCHHBIN PE3yJIbTaT;

B XOJIe OOCYKJIEHHUS 3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYKIaeMOW TEMbI, TPOOJIEMbI, peraeMoi
3a/1aud, BBICKA3bIBATh WJICH, HAIICJICHHBIC HA MOUCK PEIICHHUS, COMOCTAaBISATh CBOU CYXKICHHS C
CYKICHHUSMH JIPYTHX YYAaCTHHKOB JHajora, OOHApYKUBATh pPa3IMYMe U CXOJACTBO MO3UIIUH, B
KOPPEKTHOH opme (popMyIHpoBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS,

NPEACTABISTh  PE3yJbTAaThl PEIICHUS 3a7aud, OSKCIEPUMEHTa, WCCICIOBAaHUSA, IPOEKTA,
CaMOCTOSITENIbHO BHIOMPATh (hOpMaT BBICTYILICHUS C YUETOM 3a/lad MPE3EHTAIMN U 0OCOOCHHOCTEM
ayTUTOPUH;

MOHUMATh M UCMHOJIb30BaTh MPEUMYIIIECTBA KOMAHIHON U MHIUBUAYAJIbHONU pabOThI IPHU PEUICHUH
yueOHBIX MAaTEeMaTUYECKUX 3a/1a4;

MIPUHUMATH I1€JIb COBMECTHOW JIEATEIIbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOH paboThI,
pacnpeensiTh BUIIbI paboT, JOrOBapuBaThCA, 00CYKIaTh MPOLIECC U Pe3yabTaT padoThl, 00001IIaTh
MHEHHS HECKOJBKUX JIIOACH;

y4acTBOBAaTh B IPYNIOBBIX (popmax paboThl (00CYyKaeHUS, 0OMEH MHEHHUSIMHU, MO3TOBBIE IITYPMBI
W JIpyTH€), BBIMOJHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JCHCTBUS C JAPYTUMH
YJleHaMHd KOMaH[Ibl, OILIEHWBAaTh KadecTBO CBOETO BKIaJa B OOMIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMyIMPOBAHHBIM YYACTHUKAMU B3aWMO/ICHCTBUS.

Pel"y.]'lﬂTl/lBH])Ie YHUBEPCAJTBHBLIC y‘leﬁl—lble aelcTBUSA

Camoopranmn3anus:

CaMOCTOSITENIFHO COCTAaBJIATH IJIaH, JITOPUTM PELIeHUs 3aauu (MM €To 4acTh), BHIOUpATh Croco0
peleHus ¢ y4éToOM HMMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yU€TOM HOBOM MH(OpMAILIHH.

CaMOKOHTPOJIb, SJMOLMOHAIbHBIN HHTEJLICKT:

BIIAJIETh CIOCOOAMHU  CaMOMPOBEPKH, CAMOKOHTPOJIA TIpollecca MW pe3ysibTara PEIICHHS
MaTeMaTHYeCKON 3aJ1a4H;

MPEIBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIPU PEIICHUH 3a]1a4l, BHOCUTh KOPPEKTUBBI
B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAMIEHHBIX OITMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBHE Pe3yJbTaTa JACATEIHHOCTH IMOCTABICHHOM eI U YCIOBUSM, OOBICHSITH
NPUYMHBL  JTOCTIDKEHUS WM HEJAOCTHDKCHUS I1eIH, HaXOJuUTh OIIMOKYy, MJaBaTh OIEHKY
MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIbTATHI

K koHiy o0yuenus B 7 Kjaacce 00yJaromUics MOIyYUT CIECTYIONIUE TPEIMETHbIE Pe3yIbTaThI:
Pacno3naBaTh H3y4eHHbBIE Te€OMETpUUYECKHE (QUTYpbI, ONpEAeNsATh MX B3aUMHOE PaCIOJIOKEHUE,

n300paxarbh reoMeTpuueckue GUrypbl, BHIIOIHATH YEPTEKHU MO YCIOBHIO 3a1ayu. VI3MepsATh IMHEHHbIE U
YIJIOBbIE BEJIMUUHBL. PeraTh 3ajaui Ha BBIYMCICHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.



Jenats TpyOyIO OIICHKY JTWHEHHBIX M YTJIOBBIX BEJIMYHH MPEIMETOB B PEAbHOW JKU3HH, Pa3MEpOB
MPUPOIHBIX 00BEKTOB. Pa3nuuaTe pa3mepbl 3TUX 0OBEKTOB IO MOPSIIKY BETUUNHBI.

Ctpoutp 4epTekH K TeOMETPUUECKUM 3a/1a4aM.

[lonb3oBaTbcst TpHU3HAKAMU PABEHCTBA TPEYrOJBHUKOB, HCIIONB30BaTh MPU3HAKM M CBOWCTBA
paBHOOEIPEHHBIX TPEYTOJIHHUKOB IMPU PEIICHUH 3a]1a4.

[TpoBOAUTH TOTUYECKHE PACCYKACHUS C UCTIOIB30BAHUEM I€OMETPHUUECKIX TEOPEM.

[Tonb30BaThcs MpU3HAKAMHM PABEHCTBA MPSMOYTOJbHBIX TPEYrOJIbHUKOB, CBOMCTBOM MEIUAHbI,
MPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYTOJIbHUKA, B PEIICHUH T€OMETPUUECKUX 3aad.

OnpenensiTh NapauIeIbHOCTh MPSMBIX C MOMOIIBIO YTJIIOB, KOTOpBIE 00pa3yeT C HUMHU CEKYIIas.
OnpenensTh NapajuiedbHOCTh NPSIMBIX C IMOMOIIBIO PABEHCTBA PACCTOSIHUI OT TOYEK OJHOW MPAMOM 10
TOYEK JIPYrOM MpsiMOH.

Pematp 3a1aun Ha KiieT4aroit Oymare.

[IpoBOUTH BBIUMUCICHUS W HAXOJIUTh YUCIOBBbIE M OYKBEHHBIC 3HAUEHHUS YIJIOB B T€OMETPUUYECKUX
3a/ladyaXx C MCMIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHHUKOB W MHOTOYTOJILHUKOB, CBOWCTB YIJIOB,
00pa30oBaHHBIX MPU MEPECeUCHUH ABYX MapalielbHBIX MPAMBIX ceKyllei. PemaTs npakTuueckue 3anadyu
Ha HAXOXXJIEHUE yTJIOB.

Brnagerp TMOHATHEM T'€OMETPHYECKOTO MECTa TOYECK. YMETh OMPEACNATh OUCCEKTPHCY yIia H
CEpeIUHHBIN MEPIECHIUKYIAP K OTPE3KY KaKk FT€OMETPUYECKHE MeCTa TOUECK.

QopMynUpOBaTh OINpEACTCHUS OKPYKHOCTH U Kpyra, XOpAbl U JAHaMeTpa OKPYKHOCTH,
MOJIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSThH 3T CBOWCTBA ITPU PEUICHUH 3a1a4.

Bnaners moHsTHEM OMMCAaHHOM OKOJIO TPEYroJIbHHKA OKPYKHOCTH, YMETh HAaXOAHWTh €€ LEHTP.
[Tonb30BaTbes GpakTaMu O TOM, YTO OUCCEKTPHUCHI YTIIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B OJHON TOYKE, U O
TOM, UYTO CEPEIMHHbBIE TEPIEHANKYIIAPHI K CTOPOHAM TPEYrOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Bnaners moHsTHEM KacaTeNbHON K OKPYXHOCTH, TOJIb30BATHCS TEOPEMOM O MEPIICHAUKYISIPHOCTH
KacaTeJlbHOU U pajinyca, MPOBEIEHHOTO K TOYKE KacaHusl.

[Tonb30oBaTbcsl MPOCTEUIIMMU T€OMETPUUYECKUMU HEPABEHCTBAMH, IOHHMMATh HUX MNPAKTUYECKUU
CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOSHUS C TTIOMOIIBIO IIUPKYJIS U TUHEHKHU.

K xoniy o0y4yenus B 8 kiacce o0yJaronuics MoyquT CIEAYIONTUE TPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJIbl YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCA UX CBONCTBAMHU
P PELICHUU T€OMETPUUYECKUX 3a]1ay.

[IpuMeHATH CBOMCTBA TOYKH MEPECEUCHUST MEIUAH TPEYroJibHUKA (IIEHTPa Macc) B PEIICHHUH 3a7a4.

Brnanets moHATHEM CpeaHEW JIMHWUU TPEYroJIbHUKA M Tpamneluu, MPUMEHATh WX CBOWCTBA TMpH
penieHH reoMerpudeckux 3anad. [lomap3oBarbest Teopemoit daneca U TeopeMol 0 MPONOPLUOHATBHBIX
OTpe3Kax, IPUMEHSATh UX IS PELICHUs MPAKTUUYECKUX 3a]au.

[IpuMeHATh MpU3HAKY TTO00HS TPEYTOJLHUKOB B PEIICHUH T€OMETPUUECKUX 3a1ad.

[Tonmp3oBatbest Teopemoit Iludaropa mms pemeHuss TEOMETPUYECKMX W TMPAKTHYECKUX 3ajad.
CtpouTh MaTEMaTUYECKYIO MOJIETh B MPAKTUUECKUX 3a7a4ax, CAMOCTOSITENILHO JIeJaTh YePTEXK U HAXOIUTh
COOTBETCTBYIOIIUE JINHBI.

Bnaners noHATHSIMU CMHYCA, KOCUHYCA U TaHT€HCA OCTPOrO YIJia MPsSMOYTOJIbHOTO TPEYroJbHUKA.
[Tomp30BaThCS STUMH TTOHATUSIMHE JIJISI PEIICHHS PAKTHYECKUX 3a71a4.

Beraucisates (pa3audHbIME CITIOCOOAMM) TUTOIIAAb TPEYTOJIBHUKA U TIOIIA I MHOTOYTOJIbHBIX (PUTYD
(monb3ysich, TAe HEOOXOAUMO, KAIbKYISITOpOM). [IpHUMEHSTh TONydeHHBIE YMEHHSI B MPAKTUYECKUX
3a/1auax.

Bnagerp MOHATHSAMHM BIMCAHHOTO M ILIEHTPAJIBHOTO YIJIa, MCHOJIb30BaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax MexXay XopJaMu (CeKyUIMMH) M yIiie MEXIy KacaTelbHOM M XOpJIOoW MpH pelieHUu
reOMETPUUYECKHX 3a/1au.



Bnagers TOHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, MPHUMEHSATh CBOWCTBA  ONKCAHHOTO
YeThIPEXYTOJIbHUKA TIPU PEIICHUH 3a/1a4.

[TpuMeHATH MOJIydyeHHbIE 3HAHMS HA IPAKTUKE — CTPOUTh MaTeMaTU4YeCKHe MOJENU Ui 3ajaad
peambHOM JKM3HM U TPOBOJAUTH COOTBETCTBYIOIIME BBIYUCIEHHUS C MPUMEHEHHEM TIOA00US W
TPUTOHOMETPHH (TIOJIB3YSCH, TJIe HEOOXOAUMO, KATBKYISTOPOM).

K koH1y 00ydeHus B 9 kiacce 00y4aromuiics MOIyYuT CIeyIOUUe IPEIMETHbIE PE3YyIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIMH OCTPHIX YIJIOB, HaXOAWUTh C HUX IOMOLIbIO pa3IUYHbIE
3JIEMEHTHI MPSIMOYTOJIBHOTO TPEYroJbHUKA («pelieHre MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY). Haxomuts (¢
HOMOIIBIO KaIbKYIIATOPA) [UTMHBI U YTIIBI JJ1s1 HETAOJMYHBIX 3HAUCHUH.

[Tonp3oBatbess (popMynaMu NPUBEACHUS U OCHOBHBIM TPUIOHOMETPUYECKUM TOXKIECTBOM JUIs
HaXO0KJICHUS COOTHOIIEHUI MEXly TPUTOHOMETPUUYECKUMH BETMUNHAMHU.

Hcnonb30BaTh TEOpEMBbl CHHYCOB UM KOCHHYCOB [UIS HAXOXKICHHA pPA3IUYHBIX DJIEMEHTOB
TPEYroJibHUKA («pEIIEHUE TPEYTOJIbHUKOBY), IPUMEHSTh UX MPH PEIICHUH T€OMETPHUECKUX 3a7ad.

Brnaners monsTHsiMH mpeoOpa3oBaHUs NMOJO0MS, COOTBETCTBEHHBIX 3JEMEHTOB IMOAO0OHBIX (GUIYp.
[Tonp3oBaTbest cBOMCTBAMU OO0 POU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH JAJIMHBI M HAXOIUTH YIJIbl Y
no00HbIX (uryp. [IpuMeHsaTs cBOICTBAa OAOOHS B MPAKTHUECKUX 3a7adaxX. Y METh MPUBOAUTH MPHUMEPHI
NOJOOHBIX (PUTYP B OKpPYIKAIOIIEM MHpE.

[Tonp3oBaTbesl TEOpEMaMM O MPOU3BEAEHUN OTPE3KOB XOPJ, O MPOU3BEJCHUN OTPE3KOB CEKYIIUX, O
KBaJ[paTe KacaTeJbHOM.

[Tonp30BaTbCsl BEKTOPAMH, MOHUMATh UX TEOMETPUYECKHA U (PU3NYECKUN CMBICI, IPUMEHSTh UX B
pEIIeHNH TEeOMETPUYECKHX W (u3uyecKux 3agad. [IpuMeHSTh CKalsipHOE MPOHM3BEICHUE BEKTOPOB LIS
HaXO0XKJCHUS JJIUH U YTJIOB.

[Tonp30BaThCs METOAOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSATh €r0 B PEIIEHUU T'€OMETPUUYECKHX U
NPaKTUYECKHX 3a/1a4.

Bnamets TOHATHSAMH TPaBHIBHOTO MHOTOYTOJIBHUKA, JUTMHBI OKPYXHOCTH, JUIMHBI JOYyTH
OKPY)KHOCTH W paJiMaHHOM Mepbl yIia, YMEThb BBIYMCIATH IUIONMIAAb Kpyra U ero uyactei. [IpumeHsTh
HOJIy4EeHHbIE YMEHUS B MPAKTHUUECKUX 3aayax.

Haxomute ocu (Mim 1IEHTPBI) CUMMETPHH (DUTYD, TPUMEHSTh JABHKEHHSI TUIOCKOCTH B MPOCTEHIIIIX
CIIyJasix.

[TpuMeHATH MOJydyeHHbIE 3HAHMS Ha NPAKTUKE — CTPOUTh MaTeMaTH4YecKHe MOJEeNH Ui 3ajad
peaqbHOM JKU3HM UM MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHHS C MPUMEHEHMEM Moao0us H
TPUTOHOMETPUUECKUX QYHKIMH (ITOJIBb3YACH, TJ€ HEOOXOAUMO, KAIbKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KoumnuectBo yacos
HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Ne i/ Konrpouabnsie IIpakrnyeckue
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIe pecypchl
padoThI padoThI
[Ipocreiimme reomeTpudeckue GUTyphl U
1 uX CBOIcTBa. MI3MepeHne reoMeTprHuecKux 14 https://m.edso0.ru/X7RIN7Z5U
BEJIMYMH
2 TpeyronbHuKH 22 1 https://m.eds00.ru/M7X3J1090
IT
3 APATLICIIBIILIC TIDAMBIE, CYNMMA Y0P 14 1 https://m.eds00.ru/B6L1F3MEX
TPEyroJibHUKa
I
4 OxpyHOCT it Kpyr. ['eometpiricciie 14 1 https://m.eds00.ru/B5P5X5USX
MTOCTPOCHHUS
5 IToBTOpenue, 0600IIeHHE 3HAHMI 4 1 https://m.edsoo.ru/L814D5K9W
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




8 KJIACC

KoauuecTBO 4acoB

HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne i/ Konrpouabnsie IIpakTnyeckue
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI

1 YeThIpEXyroabHUKH 12 1 https://m.edsoo.ru/\V1P3M2J0I
Teopema daneca u Teopema o

2 HPONOPIMOHATIBHBIX OTPE3KaxX, MOI00HbBIC 15 1 https://m.edso0.ru/HOJBNSN5Z
TPEYroJIbHUKU
[Imomane. Haxoxenue momanei

3 TPEYroJbHUKOB U MHOTOYT'OJIbHBIX (DUTYD. 14 1 https://m.edsoo.ru/U3VAT3P5V
[Tnomaan moxoOHBIX Guryp
T IT

4 copema [naropa n natiana 10 1 https://m.eds00.ru/H3K4L7USA
TPUTOHOMETPUHU
VYriael B OKpyKHOCTH. Bricanusie u

5 OTMCAHHRIC HCTRPEXYTOMBHM. 13 1 https://m.eds00.ru/Y5D7S0S20
KacarenbHble k okpyxHocTH. Kacanue
OKPYKHOCTEH

6 [ToBTOpeHue, 0000IICHNE 3HAHMIA 4 1 https://m.edsoo.ru/F9I2UO0A7N

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0




9 KJIACC

KoauuecTBO 4acoB

HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Ne i/ Konrposbusie IIpakrunyeckue
NMPOrpaMMblI Bcero o0pa3oBaTebHbIE PeCypChl
padoThI padoThI

T .T

1 PHTOHOMCTPIA. TEOPEMBI KOCHHYCOR 1 16 1 https://m.eds00.ru/NSC1FOY8Q
CHHYCOB. PellieHre TpeyrojisHUKOB
IIpeod ous. M

2 PEODPAORATIHE HOAOBIA. MCTPHHCCIHE 10 1 https://m.eds0o.ru/Y1CIH2L7A
COOTHOIIICHUS B OKPY)KHOCTH

3 Bekropsr 12 https://m.eds00.ru/G9G1S414Q

4 JlekapTOBBI KOOPMHATHI HA IIOCKOCTH 9 https://m.edso0o.ru/D7D4T0S9Z
[IpaBHiIbHBIE MHOTOYTOJIBHUKH. [[nrHa

5 OKPY>KHOCTH | ILJIOIIA/b KPYyTa. 8 https://m.edsoo.ru/Q3Y8WOH3L
Brruncienue nomanei

6 JIBU>KEHMSI INIOCKOCTH 6 https://m.edsoo.ru/G6D6E5SE9]
IT

7 OBTOPCHHG, 000011eHNe, CUCTeMAaTU3aIIs 7 ) httos://m.edsoo.r/A7C2G3N3P
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0
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