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INOACHUTEJIbBHAS 3AIINCKA

['eomeTpus Kak OJIMH U3 OCHOBHBIX Pa3/IeJIOB IIKOJbHOW MaTEMATHUKH, UMEIOIINI CBOEH
LeNIbI0 00eCneunTh M3y4YeHHE CBOMCTB M pa3MepoB (QUryp, MX OTHOLICHMH W B3aUMHOE
pacrioyio’keHNe, ONMHMpAeTCsd Ha JIOTHYECKYIO, JOKa3aTeNbHYI0 JUHUIO. L[eHHOCTh M3yueHHs
TeOMETPUM Ha YPOBHE OCHOBHOTO 0O0mIero o0pa3oBaHMs 3aKJIIOYAeTCs B TOM, HYTO
o0yyaromuiicss y4uuTcs MpPOBOAUTH JIOKa3aTeNbHbIE DPACCY’KACHUS, CTPOUTh JIOTHYECKHE
YMO3aKJIIOYEHUs, I0Ka3bIBaTh UICTUHHBIE YTBEPHKACHUSI U CTPOUTH KOHTPIPUMEPHI K JOXKHBIM,
OPOBOJIUTH PACCY)XICHHS «OT TPOTUBHOTO», OTJIMYAaTh CBOWCTBA OT TPU3HAKOB,
(bopMyIHpOBaTH 0OpaTHBIE YTBEPKIACHUSI.

Bropoii 1nenpio u3yueHus IeoMEeTpHM SBJSIETCS HMCIIOJIb30BaHME €€ Kak MHCTPYyMEHTa
IPY PELICHUU KaK MaTeMaTHYECKUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOLIUXCS B peaIbHOM
xu3HU. OOYyYaroImuiics TOJKEH HAyYUThCS ONpPEIeTUTh TeOMETPUUYECKYI0 (pUrypy, onucarb
CJIOBaMH JIaHHBIA YepTEX WM PUCYHOK, HAMTH IJIOMIA[h 3€MEIBHOTO ydJacTKa, pacCuUTaTh
HEOOXOMMYIO JUIMHY OINTOBOJIOKOHHOTO KaOens wiM TpeOyemble pa3Mepbl rapaxa s
aBTOMOOWIISL. DTOMY COOTBETCTBYET BTOpPAsl, BHIUUCIUTENIbHAS JIMHUS B U3yUYECHUHU T€OMETPUH.
[lpu pemeHuu 3ama4  NPAKTUYECKOTO XapakTepa OOYYArOIIMKCS YYUTCS CTPOHTH
MaTeMaTHYeCKUE MOJICNIM PEabHBIX JKU3HEHHBIX CHUTYyallWud, MPOBOJUTH BBIYHUCICHUS W
OLIEHUBATbh aJIeKBATHOCTb [IOJYUYECHHOT'O pe3yJIbTara.

KpaiiHe Ba)kHO MOAUYEPKHUBATH CBSI3M T'€OMETPUM C APYTUMH YUEOHBIMU NpEeIMETaMH,
MOTHUBUPOBATh HCIOJB30BATh  ONPEACICHUS TE€OMETPHUECKUX (GUTYyp U TOHATHH,
JIEMOHCTPUPOBATH TPUMEHEHHUE IMOJNYYCHHBIX YMEHHHA B (DU3MKE M TEXHUKE. ODTH CBS3H
HauOoJiee sIpKo BUIHBI B TeMax «BekTopbl», « TpuroHomerpuueckue COOTHOLEHUs», «Meton
koopauHat» 1 «Teopema [lugaropar.

VY4eOHslil kypc «['eoMeTpush» BKIHOYAET CIEAYIOLME OCHOBHbBIE Pa3/Ielibl COEPIKAHUSA:
«['eomerpuueckne ¢urypsl m ux cBoiicTBa», «/3MepeHHE TE€OMETPUYCCKHX BEITUUNHY,
«/lekapToBbl KOOpIMHATBI Ha IUIOCKOCTH», «Bekrtopb», «JIBUXKEHMS IIIOCKOCTH,
«IIpeobpazoBanus Mo100U.

Ha u3yuenne yuebnoro kypca «I'eomerpusi» orBoautrcsi 204 vaca: B 7 kiacce — 68
yacoB (2 Jaca B Hezento), B 8 kiacce — 68 yacoB (2 gaca B Heen0), B 9 kimacce — 68 wacos (2
yaca B HEJIENI0).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

HauanpHble nonsatus reomerpun. Todka, mpsiMas, OTPe3OK, Jyd. Yroia. Buasl yrios.
BeprukansHple W CcMexHbBIE yIUIBl. buccektpuca yria. JIoMaHas, MHOIOYTIOJIbHUHK.
[TapannenbHOCTh U NEPIEHIUKYJIAPHOCTD IPSIMBIX.

Cummerpuunble  ¢urypbl. OCHOBHBIE CBOWCTBa OceBOW cuMMeTpuu. I[Ipumepsl
CUMMETPHUHU B OKPYKAIOLIEM MUPE.

OcHOBHbBIE TOCTPOEHMSI C MOMOUIbIO LHUPKYJA WM JIMHEHKU. TpeyroinpHuk. Boicora,
Me/MaHa, OMCcCeKTpUca, UX CBOMCTBA.

PaBHOOeApeHHBII U PaBHOCTOPOHHUHN TPEYTroiabHUKU. HepaBeHCTBO TpeyronbHUKA.

CBolicTBa M IpU3HAKU PaBHOOEIPEHHOrO TpeyronbHUKa. IIpusHaku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKY NapajuIeabHbIX NPsAMbIX. CyMMa yIJIOB TpeyroibHUKa. BHemHne
YIJIBI TPEYTOJIbHUKA.

[TpstmoyronbHbIN TpeyroabHUK. CBONCTBO MeIuaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEAEHHOW K THnoreHy3e. [Ipu3Hakm paBeHCTBA MPSMOYTOIBHBIX TPEYTOJIBHUKOB.
[IpAMOyTOJIBHBIN TPEYTOIBHUK C YTII0M B 30°.

HepaBencrBa B reomeTpuu: HEPAaBEHCTBO TPEYIOJIBHMKA, HEPABEHCTBO O [UIMHE
JIOMaHOH, TeopemMa o OoJibleM yrie U OoNblIei cTopoHe TpeyroiabHHKa. [leprnenaukynsap u
HAaKJIOHHASI.

I'eomeTpruueckoe MecTO TOYEK. buccekrpuca yria U CEpeJUHHBIA NEPIECHIUKYIAP K
OTPE3KY KaK Fr€OMETPUYECKUE MECTa TOUEK.

OKpy>XHOCTb U Kpyr, XOpJa W JIuaMeTp, MX CBOWcCTBAa. B3aumMHOe pacnosokeHue
OKpyXxHocTU U npsAMoi. KacarenbHas u cexymas K okpy>KHOCTH. OKpY»HOCTb, BIMCAHHAs B
yroJj. BrincanHas v onmcaHHast OKpY>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

Yersipéxyronpauku. Ilapamnenorpamm, ero npusHaku M cBoWcTBAa. YacTHBIE cilydan
napaiesorpaMMoB (IPSMOYTOJIBHUK, poMO, KBaJIpar), UX MPU3HAKU U CBoOWcTBa. Tpamnerus,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 nmpusHaku. [IpsMoyronbHas Tpanenus.

Merton yasoenus menuansl. LlenTpansHas cumMmerpus. Teopema Paneca u teopema o
MPOMOPLUOHAIIBHBIX OTPE3KaXx.

Cpennue TMHUM TPEYroJdbHUKA U Tpaneuuu. LleHTp Macc TpeyroiabHUKa.

[Tono6ue  TpeyroiabHUKOB,  Kod(pduuuentr  momodbusa.  Ilpusnaku  momodus
TpeyroibHUKOB. [IpuMeHeHrne noo0us PH pelieHNH MPAKTUYECKHUX 3a/1a4.

CsaoiicTBa miomazaeit reomerpudeckux ¢puryp. @opmyssl 11 IOUIAAN TPEYTOJIbHUKA,
napauienorpaMma, pom6a u Tpanenuu. OTHOLIEHHE TUIOIAAeH NOJOOHBIX QUTYD.

Brruncnenue miomiaieit TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaToi Oymare.

Teopema IIudaropa. Ilpumenenne teopemsl Iludaropa mpu pemeHun MpakTHYECKUX
3ajau.

CuHyC, KOCHHYC, TaHT€HC OCTPOrO yrIjla IpPsIMOYTOJIBHOIO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIEeCTBO. Tpuronomerpuueckue GpyHkiuu yriaos B 30, 45 u 60°.

BrnucanHble ¥ LEHTpaIbHBIE YIUIBI, YTOJI MEXAY KACATEIbHOM U XOPAOH. YTIbI MEXKIY
XOpAaMH U CEeKylIMMHU. BrucaHHble U oONMcaHHbIE YeTHIPEXYTOJbHUKHU. B3anmHoe
pacroyio)keHle JIByX OkpyxkHocTed. Kacanue oxpyskHocted. OOmue KacaTelbHbIE K JIByM
OKPYHOCTSIM.



9 KVIACC

Cunyc, xocuHyc, TanreHc yriioB or 0 go 180°. OCHOBHOE TPUTOHOMETPHYECKOE
TOXeCTBO. DOPMYJIbI IPUBEICHUS.

Pemwienne tpeyronpHukoB. TeopemMa KOCHMHYCOB M TeopeMa CHHYCOB. Perienue
MPAKTUYECKUX 3aJa4 C UCIOIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanne moao6us. [Togodue cOOTBETCTBEHHBIX YJIEMEHTOB.

Teopema O NpPOU3BEAEHUH OTPE3KOB XOPHA, TEOPEMbI O IPOU3BEACHHH OTPE3KOB
CEKYIIHX, TEOpEMa O KBapaTe KacaTeJIbHOM.

Bextop, mnmmHa (MOIysb) BEKTOpA, COHAIPABIEHHBIE BEKTOPHI, MPOTHBOIIOJIONKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMH HaJ
BEKTOpaMH. PasiokeHune BeKTOpa IO JBYM HEKOJUIMHEApHBIM BekTopaM. KoopauHartbl
BeKkTOopa. CKaJIIpHOE MTPOU3BEAECHNE BEKTOPOB, IPUMEHEHNUE JIs1 HAX0K/IEHUS AJIMH U YIJIOB.

JlekapToBbl KOOpPAMHATBHI HA IUIOCKOCTH. YPaBHEHHsS IPSIMOM M OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUCHUE OKPY>KHOCTEN U MPSAMBIX. MeToa KOOpAUHAT U €ro NPUMEHEHHE.

ITpaBuiibHBIE MHOTOYroJabHUKHU. JlIMHA OKpy»kHOCTU. I'pangycHas M paguaHHas mepa
yIi1a, BBIYUCIEHUE JIUH IyT OKpyxkHocTel. [Inomans kpyra, cekropa, CErMeHTa.

JIBukeHMsI IJIOCKOCTM W BHYTPEHHHE CHUMMeTpuM  Quryp (dIeMeHTapHbIe
npeacrasienus). [Tapamiensubrii neperoc. [ToBopor.



IIVIAHUPYEMBIE PE3YJBTATbBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUS1» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHMS MporpaMMmbl ydeOHoro kypca «['eomerpus»
XapaKTepU3yITCs:

1) naTpuoTHYecKoe BOCIUTAHHE:

MPOSIBJICHUEM HHTEpeca K MPOLLIOMY M HACTOSLIEMY POCCHUMCKOM MaTE€MaTHKH,
LEHHOCTHBIM OTHOILUIEHUEM K JIOCTHKEHHUSIM POCCUHUCKMX MaTEeMaTUKOB M POCCHMCKOM
MaTeMaTUYeCKOW IIKOJIbI, K HCIOJIb30BAHUIO JTUX JOCTIDKEHHM B JPYyTHUX HayKax M
MPUKIATHBIX cepax;

2) rpa:kIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEH TpakJaHWHA M pealu3allid €ro TMpas,
MPEJICTABICHHEM O MaTeMAaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS DPA3NMYHBIX CTPYKTYD,
ABJICHUH, IPOLIEYpP IPa’kJaHCKOro o0IIecTBa (HalpuMep, BEIOOPHI, OIIPOCHI), FOTOBHOCTBHIO K
00CYXJIEHUIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM TOCTHKEHUI
HayKH, OCO3HAHUEM BA)KHOCTU MOPAJIbHO-3THUECKUX MPUHLUIIOB B JI€ATEIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAaHOBKOW HAa aKTUBHOE Y4YaCTHE€ B PEIICHUHM MPAKTUYCCKUX 3a7a4 MATEeMaTHYCCKOM
HAIpPaBJIEHHOCTH, OCO3HAHHEM BaXHOCTU MAaTEMaTHYECKOro oOpa3oBaHMsI Ha MPOTSKEHUU
BCEH KU3HU JUIS YCHEIIHON MpOo(hecCHOHANBLHON IeATEeIbHOCTH U Pa3BUTUEM HEOOXOIUMBIX
YMEHHH, 0CO3HAHHBIM BHIOOPOM U MOCTPOSHUEM WHANBUAYATHHON TPACKTOPUU 0Opa3OBaHUS
Y ’KU3HEHHBIX TJIAHOB C YUYETOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEHH;

4) 3cTeTMYECKOE BOCIIMTAHUE:

CIOCOOHOCTBIO K SMOIIMOHATIBHOMY M 3CTETUYECKOMY BOCIPHUATHIO MaTEMaTHUYECKHX
00BEKTOB, 3a/lay, peHIeHUuH, pacCyXKJIEeHUW, YMEHHIO BHUACTh MaTeMaTHUYECKUE
3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUS:

OpHUEHTAIIMEH B IeATEIHbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUHBIX MPEICTaBICHH 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUSI YEJIOBEKA, MPUPOILI W OOIIECTBAa, TOHUMAHUEM
MaTeMaTHUYeCKOW HayKh Kak cdepbl YeIOBEUECKOW ACATEIHHOCTH, ATANOB €€ pa3BUTHSI U
3HAUUMOCTU JUISl  Pa3BUTHUS LMBWIM3ALMH, OBJAJCHUEM S3BIKOM MaTEMaTUKH U
MaTeMaTUYECKOW KyJIbTYpOH KakK CpPEACTBOM IO3HAHHUS MHUpA, OBJIAJACHHEM IMPOCTEHIIMMHU
HaBBIKAMH HCCJIEI0BATEIHCKON JEATETbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (OPMUPOBAHHE KYJbTYPbl 310POBbSl H
IMOIUOHAIBLHOIO 0JIArONoJIYYHs:

TOTOBHOCTBIO TMPUMEHATh MAaT€MAaTHUYECKUE 3HaHUS B HMHTEpPECax CBOETO 3/I0POBbS,
BEJICHUS 3/I0POBOTO 00pasa JKU3HU (3A0POBOE MUTAHKUE, COATAHCUPOBAHHBIN PEKUM 3aHSATUN
U OT/BIXA, PEerysisspHas Gu3uvecKkas akTHBHOCTB), C(POPMUPOBAHHOCTHIO HaBbIKa pedieKcuH,
MPU3HAHUEM CBOETO TpaBa Ha ONMTMOKY M TAKOTO K€ MpaBa JIPyroro 4eI0BeKa;

7) 3K0JI0rMYecKoe BOCIIUTAHME:

OpHEHTAaIlMel Ha MPUMEHEHUE MAaTeMaTHUECKUX 3HAHUHN IS pelleHusl 3a7a9 B 00JacTu
COXPAHHOCTH OKpY Xalolleld cpe/ibl, TUIAHUPOBAHUS TOCTYIKOB U OLIEHKH UX BO3MOXKHBIX
MOCJICICTBHM JIJIsI OKPY’KAFOIIECH CPEJIbl, 0CO3HAHUEM TJIO0ATILHOTO XapaKkTepa IKOJIOTHIECKUX
npo0JieM U MyTel UX pelieHus;



8) ajanTanus K N3MEHAIOIHUMCH YCIOBHIM COLUATbHOI M MPUPOIHON cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHAX HEONPEAEIEHHOCTH, IMOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPAaKTHIECKYIO ACATEIbHOCTh, B TOM YUCIIE YMEHUE YUUTHCS Y
JpYTHX JIOAeH, NMpUOOpeTaTh B COBMECTHOW JIEATEILHOCTH HOBBIC 3HAHUS, HABBIKH W
KOMITETEHIIMH U3 OTBITA IPYTHX;

HEOOXOIMMOCTBIO B (POPMHPOBAHUU HOBBIX 3HAHWW, B TOM 4Hucle (OPMYIHPOBATH
WJIeH, TIOHSTHSA, TUMOTE3bl 00 OOBEKTaxX W SIBICHHUSIX, B TOM YHUCIIE paHEe HEU3BECTHBIX,
OCO3HaBaTh Je(PUIUTHI COOCTBEHHBIX 3HAHWH M KOMIICTEHTHOCTEH, IUIAHMPOBATh CBOE
pas3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTb CTPECCOBYIO CHUTYAIlHI0, BOCIPHUHUMATh CTPECCOBYIO
CUTYyaIMIO KaK BBI30B, TPEOYIOMNNA KOHTPMEpP, KOPPEKTHPOBATh NMPHHUMAEMbIE PEIICHUS U
JeUcTBHA, POPMYIHPOBATH U OLICHUBATh PUCKHU M IIOCJIEACTBHSL, (POPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI
ITo3naBaTe/IbHBIE YHMBepCcAJIbHbIE YUeOHbIe 1eliCTBUS

Ba3zoBble JJornueckue neiicTBUA:

® BBIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKU MAaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOWICHUNA MEXAY MOHATUAMH, (POPMYITUPOBATH OIPENEICHUS MMOHITUH,
yCTaHABIIMBAaTh CYLIECTBEHHbI MpHU3HAK KiIacCU(PUKAIMK, OCHOBAaHUSA  JUIS
0000111€HUS U CPABHEHUS, KPUTEPUH ITPOBOIMMOIO aHAIN3A,;

e BOCIPUHUMATh, GOPMYJIUPOBATH U NPEOOPA3OBHIBATH CYKICHUS: yTBEPAUTEIIbHbIE U
OTpHLIATENIbHBIE, €IMHIUYHBIE, YACTHbIE U 00ILUE, YCIOBHBIE,

® BBIABIITH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3M U IPOTHUBOPEUYUS B
(dakTax, HaHHBIX, HAOMIONEHUSIX W YTBEPXKICHHSX, NpeAsaraTb KpPUTEpUU Ui
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JleNaTh BBIBOJIBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX U MHIYKTHUBHBIX
YMO3aK/I4YEeHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa30upaTh JIOKa3aTeNbCTBA MAaTEMaTHMYECKHX yTBEPXKACHMH (IpsMble U OT
IPOTUBHOIO),  NPOBOJUTH  CAMOCTOSATEIBHO  HECIIOKHBIE  JJOKA3aTelbCTBa
MaTeMaTH4eCKuX (DaKTOB, BBICTpAaWBaTh apPryMEHTAlUIO, NMPUBOAUTH IMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHS;

e BBIOMpaTh CcHocod pemieHus y4eOHOH 3amaduu (CpaBHMBATh HECKOJIBKO BapHaHTOB
pereHust, BbIOUpaTh Hanbosee MOAXOAIINI ¢ yUETOM CaMOCTOSATENILHO BbIIETIEHHBIX
KpUTEPUEB).

Bba3oBble uccienoBarenbckue AelCTBUS!

® JCNOJb30BaTh  BONPOCHl KAk  HCCIENOBAaTEIIbCKUM ~ MHCTPYMEHT  IIO3HAHUS,
(dhopMynupoBarthb BOITPOCHI, ¢bukcupymomue MIPOTUBOpEUHE, npooiemy,
CaMOCTOSITENIbHO yCTaHaBJIMBaTh HCKOMOE M JaHHOE, (OPMHPOBATH THUIOTE3Y,
apryMEeHTHPOBATh CBOIO MTO3UIUIO, MHEHHUE;

® [POBOAUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IUIAHY HECIIOXHBIH 3KCIIEPHMEHT,
HEOOJIbIIIOE HCCIIEJIOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOIro
00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXTy COOOMH;



® CaMOCTOATENbHO (OPMYIHpPOBATH O000OLICHHS U  BBIBOJABI 10  pe3yJbTaTaMm
MPOBEAEHHOTO HAOIIOICHNS, HCCIICIOBAHNS, OIICHUBATh JJOCTOBEPHOCTH HOTYyYEHHBIX
pE3yJIBTaToB, BEIBOJIOB U 0000IICHUIA;

® IIPOTHO3MPOBATh BO3MOXKHOE  pa3BUTHE Tpolecca, a TakKKe  BBIIBUTAThH
TPE/NOTI0KEHHSI O €ro Pa3BUTUHU B HOBBIX YCIIOBHUSIX.

PabGora ¢ undgopmanmeii:

® BBIIBIATH HEJOCTATOYHOCTh U M30BITOYHOCTH MH(OpMAINK, TaHHBIX, HEOOXOAUMBIX
JUISL PEUIeHUs 3a/1a4H;

e BBIOMpATh, aHATU3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIHIO
pa3IMYHBIX BUAOB U (POPM MPEICTABICHHUS;

e BbIOMpaTh (QopMy MpeAcTaBIeHUs HHOOPMAIMM M WJUIIOCTPUPOBATH pelIacMble
3aJa4u CXeMaMH, IarpaMMaMi, HHOH rpaduKoil 1 MX KOMOWHAIMSAMU;

® OICHMBATH HAJEKHOCTH UH(OPMAIMH TI0 KPUTEPHUSAM, IIPEUIOKEHHBIM YUUTEIIEM HITH
c(OpPMYITHPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHUKATHBHBbIE YHHBepPcaJIbHbIe Y4eOHbIe JelcTBHA:

® BOCHPUHUMATH U (POPMYIHPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHSAMHU W HEIISIMH
OOIIEHHS, SCHO, TOYHO, IPaMOTHO BBIPAXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
NUCBbMEHHBIX  TEKCTaX, JaBaThb [OSICHEHHWS IO XOXy pelleHHs 3aJauu,
KOMMEHTHPOBATh MOJyYEHHBIH pe3yIbTar;

e B X0JIe 00CYKJIeHHs 3a/1aBaTh BOIPOCHI 0 CYILIECTBY 00CYXIaeMOi TeMbl, IpOOIeMBbI,
pemaemMol 3aJadyd, BBICKA3blBaTh WJEW, HAICICHHBIE HA TIOMCK pEIICHUS,
CONOCTABIATH CBOM CYXKACHHUS C CYXICHUSMH JPYIHMX YYaCTHHKOB JHAajora,
oOHapyXuBaThb pa3iMyue M CXOJACTBO IMO3MLUMH, B KOPPEKTHOH ¢opme
(hopMyIHPOBATH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

® [IPE/ICTaBIIATH PE3yJbTAThl PELICHUS 3a1a4H, SKCIIEPUMEHTA, UCCIIeI0BaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (OpMAT BBICTYIUICHHUS C YYETOM 3aJad MpPE3CHTAllMd U
0COOEHHOCTEH ayAUTOPHH;

® [IOHMMATh M HCIOJB30BATH MPEUMYIIECTBA KOMAaHAHON M MHIWBUAYAIBHOU PabOTHI
MU PEUICHUN Y4eOHBIX MaTEMaTHYECKHIX 3a/1a4;

® TPUHHUMATH [1€Jh COBMECTHOM JESITEIBHOCTH, TNIAHMPOBATH OPTaHU3AIIMI0 COBMECTHOM
paboTHI, pacmpenensiTh BUABI paboT, MOrOBapUBAaTHCS, OOCYXXIAaTh IMPOIECC |
pe3yabTar paboThl, 00001IaTh MHEHUS] HECKOJIBKUX JIFOACH;

® y4YacTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCYXIEeHHsS, OOMEH MHEHHUSIMH,
MO3TOBBIE€ LITYPMbI M JPYTHE), BHINOJIHATH CBOIO YacCTh pabOThl U KOOPAMHUPOBATH
CBOM JICHCTBHUS C JPYyTUMH YJICHAMH KOMaH]Ibl, OIICHUBATh KA4eCTBO CBOETO BKJIA/a B
o0mmMi  TPOAYKT MO  KpHUTEpHUsM,  CHOPMYJIHPOBAHHBIM  YYaCTHHUKAMH
B3aUMO/ICHCTBUSI.

PeryasiTuBHble YHUBepPcAJbHbIE YUeOHbI€ 1eCTBUSA

Camoopranuzaumus:
® CaMOCTOSITETIbHO COCTaBJISTH IUIAH, QJTOPUTM pelIeHHs 3afadu (WM ero 4acTh),
BBIOMpATh CIOCOO pEIICHUsT ¢ Y4ETOM HMMEIONIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATh BAPHAHTHI PEUICHUN C YUETOM
HOBO# HH(OpMAIHH.



CaMOKOHTPOJIb, IMOIIUOHAJILHBIH NHTEJJIEKT:

e BIAJIETh CIOCOOAMHU CAMOIMPOBEPKHU, CAMOKOHTPOJIS TIpollecca U pe3yibTaTa pPeleHus
MaTeMaTUYEeCKOM 3a1auu;

® TMpeABUACTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUH 3aJa4l, BHOCUTH
KOPPEKTHUBBI B IEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, HAWICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OIICHUBATh COOTBETCTBHE PE3yJIbTaTa JEATCILHOCTH MTOCTABICHHON IEJIH M YCIIOBHUSM,
OOBSCHATh TPUYMHBI JOCTHIKEHUS WJIM HEAOCTIIKEHHUS IIEIH, HAXOJIUTh OIIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY .

INPEAMETHBIE PE3YJIBTATbBI

K xoniy oOyuenuss B 7 kJjacce oOyd4aroIuiicss MOJYYHUT CIEAYIOLIME MpeAMETHbIE
pe3ybTaThl:

Pacnio3HaBaTh HW3y4YeHHbIE TI'€OMETpUUYECKHE (UIypbl, OINPEeAeNsTh HX B3aHUMHOE
pacroyio’keHue, U300paxkaTb reoMeTpU4ecKue (UIyphl, BBIIOIHATh YEPTEXKU I10 YCIOBHIO
3ana4d. M3MepsATh JIMHENHBIE U YIVIOBBIC BEJIIMYMHBL. PelaTs 3a1auv Ha BBIYUCICHUE JJIUH
OTPE3KOB U BEJIMYUH YIJIOB.

Jenate rpyOy10 OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMUMH IPEIMETOB B pEAIbHOM JKU3HH,
pasMepoB NPUPOIHBIX 0OBEKTOB. Paznuuarh pasmMepsl ’TUX OOBEKTOB 110 MOPSAAKY BETUUUHBI.

Ctpouts 4epTekH K FeOMETPUUECKUM 3a/1a4aM.

ITonb30BaTbCsA INPU3HAKAMU DPABEHCTBA TPEYTOJIBHUKOB, HMCIOJIB30BaTh IIPU3HAKU U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PELICHUH 3a/1a4.

ITpoBOAUTE JOTMYECKHUE PACCYKACHUS C UCIIOIB30BAHUEM IT'€OMETPUUYECKUX TEOPEM.

ITonb3oBaTbesd NpU3HAKAMHM PABEHCTBA IPSIMOYIOJBHBIX TPEYIOJIbHUKOB, CBOWCTBOM
MEJUaHbl, IPOBEACHHOW K TUIIOTEHY3€ IPSAMOYIOJIBHOIO TPEYIOJIbHUKA, B PELICHUHU
F€OMETPUUYECKUX 3a/1a4.

OnpenensaTh NapauieIbHOCTh MPSIMBIX C MOMOILIBIO YIJIOB, KOTOpbIE 00pa3zyeT ¢ HUMHU
cexymasd. OnpenensaTs Napajule]bHOCTh NPSMBIX C IOMOIIBIO PAaBEHCTBA PACCTOSHUN OT
TOYEK OJIHOM MPSAMOU 10 TOUEK IPYTOU MPSAMOIA.

Pemats 3amaun Ha kieT4aroil Oymare.

[TpoBOaUTH BBIYMCICHHMS M HAXOJIUTh YMUCIOBblE M OyKBEHHBbIC 3HAYEHHs YIJIOB B
FeOMETPUUYECKUX  3aJadaX C HCIOJIb30BAHMEM CYMMBI yIJIOB TPEYyrOJIBHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX NpPU MEPECEUEHUH JBYX MapalieIbHBIX
NPSMBIX CEeKyIIel. PemaTe npakTnyeckue 3a1a4 Ha HaX0KJICHHE YTJIOB.

Brnanets MOHATHEM I'€OMETPHUECKOrO0 MecTa TOYEK. YMETh OINpeNeNiaTh OUCCEKTPUCY
yIJla U CEPEAVHHBIN NEPIEHAUKYIIAP K OTPE3KY KaK FT€OMETPUUECKUE MECTA TOYEK.

DopMyIUpPOBATH ONPEAEICHUS OKPYKHOCTH U Kpyra, XOpAbl U AMAMETPA OKPYKHOCTH,
MI0JI30BAThCS X CBOMCTBAMH. Y METh IIPUMEHATH 3TH CBOMCTBA IPU PEIICHUH 3aa4.

Brnagers moHATHEM OMMCAHHON OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HaXOJUTh €€
neHtp. [lonb30BaThes pakTaMu 0 TOM, UTO OMCCEKTPHCHI YIVIOB TPEYTOJIbHHUKA NTEPECEKAIOTCS
B OJHOM TOYKE, U O TOM, YTO CEPEIMHHBIE IMEPIECHIUKYISAPbl K CTOPOHAM TpPEYrOJbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Bragere DOHATHMEM KacaTeapbHOM K OKPYXXHOCTH, ITOJIB30BAaTbCA TEOPEMOU O
NEPIEHIUKYJIAPHOCTH KacaTelbHON U paguyca, IPOBEAEHHOTO K TOUKE KACAHUS.



[Tonp3oBaTbcs NPOCTEHIIMMU TE€OMETPUYECKMMHM HEPAaBEHCTBAMHU, IIOHMMATh HX
HNPaKTUYECKUNA CMBICII.

ITpoBOANTH OCHOBHBIE T€OMETPUUECKUE IIOCTPOEHUS C TIOMOIIBIO HUPKYJIS U JINHEHKH.

K koniy oOyueHus B 8 kiiacce oOyyarouuiicsi MOJIy4HUT CIEAYIOIINME MPEIMETHbIE
pe3yJIbTAThL:

Pacrio3HaBaTh OCHOBHBIE BUJBI YETHIPEXYTOJBHUKOB, X 3JIEMEHTHI, IOJIb30BAaThCS UX
CBOICTBaMM IIPU PELIEHUH F€OMETPUUECKUX 3a1au.

[TpyMeHsTh CBOMCTBA TOYKM NEPECEUEHHUs] MEIWaH TpeyrojibHMKa (LIEHTpa Macc) B
peLIeHUH 3ajay.

Biagerp mnonsTHEM cpeaHEW JIMHUM TPEYrOJbHUKA W Tpaleluuy, NPUMEHATh HX
CBOMCTBA IIPM pELICHUM TreoMmeTpudeckux 3anad. Ilomb3oBarbesa teopemon daneca u
TEOPEMOIl O MPOMOPIMOHAIBHBIX OTPE3KaX, MPUMEHATh HMX ISl PELICHHUS MPaKTHYECKUX
3ajau.

[TpuMeHATH PU3HAKY [10JI00US TPEYTOJIBHUKOB B PEIIEHUN T€OMETPUYECKUX 3a/1a4.

[Tonwp3oBatbest Teopemoii [ludaropa st pemeHnss TeOMETPHYECKUX U MPAKTHYECKUX
3ana4. CTpoUTh MaTEMaTUYECKYIO MOJIEb B MPAKTUUYECKHUX 3a/layaX, CAaMOCTOSITENIbHO JeNaTh
YepTEX U HAXOAUTh COOTBETCTBYIOLIUE JUINHBI.

Biagetp noHATHAMM CHHYCA, KOCMHYCAa M TaHIE€HCA OCTPOTO yrIja MpsSMOYIOJIbHOIO
TpeyrojabHuKa. [1071p30BaThCS 3TUMHU NOHATUAMH U1l PEIICHUS IPAKTUUECKUX 3ajau.

Bbruncnsate  (paznuuHbIMM - crioco0aMu)  IUIOMIAAb TPEYrojibHUKA W IUIOLIAIU
MHOIOYTOJIbHBIX (Uryp (mosib3ysich, IJleé HEOOXOAMMO, KalbKyJsaTopoMm). IIpumensars
II0JIy4YE€HHbIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Bragerp MOHATHSAMM BIMCAHHOTO M LEHTPAJbHOTO yIJja, HCIOJb30BAaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIJIaX MEXIY XOpAaMHu (CEeKyIIMMHU) U yIJIe MEXy KacaTeJIbHOU U XOpIoi
IPY PELICHUH FeOMETPUYECKHX 3a/1a4.

Biagerp DOHATHEM  ONMCAaHHOIO  YETBIPEXYTrOJbHMKA, IPUMEHATH  CBOWCTBA
ONMCAHHOT'O YEThIPEXYTOJIbHUKA IIPU PEILICHUY 3ajau.

[TpyMeHsITh MOTy4YeHHbIE 3HAaHUS HA IPAKTUKE — CTPOUTh MaTEMaTHUYECKUE MOJEIH s
3ajjad peajbHOM JKU3HU M IPOBOJUTH COOTBETCTBYIOLIME BBIUMCIEHUS C IMPUMEHEHHEM
000U U TPUTOHOMETPUH (IT0JIB3YSICh, I7Ie HEOOXOUMO, KaJIbKYJIITOPOM).

K konmy oOyuenuss B 9 kjiacce oOydyaromMHCS IMONyYUT CIIEAYIONIUE MPEIMETHBIC
pe3yJIbTaThl:

3HaTh TPUTOHOMETpUYECKHE (YHKIMHU OCTPBIX YIJIOB, HAXOAUTh C MX IOMOIIbIO
pasIMYHbIE AJIEMEHTH MPSIMOYTOJBHOTO TPEYrOJbHUKA («pELIeHHe MPSMOYTOJBHBIX
TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIBIO KaNbKYJISTOPA) JJIMHBI U YTJIbI JIJIsT HETAOJIUYHBIX
3HAYEHHM.

[Tons3oBatbess  GopMydaMH TPUBEACHHS W OCHOBHBIM  TPUTOHOMETPUYECKUM
TOKJIECTBOM ISl HAXOKIECHHSI COOTHOIIEHNI MEXly TPUTOHOMETPUUECKMMH BETMUMHAMH.

Hcnonb3oBaTh TEOpeMbl CHHYCOB U KOCHMHYCOB JUI HAaxXOXACHHUS pa3IUYHbIX
AJIEMEHTOB TPEYTOJbHUKA («PEIIEHWE TPEYTrOJIbHUKOBY»), MPUMEHATh HMX NpPU DPELIECHUU
reOMEeTPHUYECKUX 3aau.

Bnanets mnonsATHAMH npeoOpa3oBaHUS MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX (uryp. Ilomp3oBaTbes cBOMCTBAaMH 1MOA00MS HPOM3BOJBHBIX (UTYp, yMETh
BBIYUCIIATH JJIMHBI M HaXOAHUTh YIIIbl Y MOA00HBIX (uryp. [IpuMeHsTh cBOiCTBa momodus B
MPAKTHYECKUX 3ajadaxX. YMeThb NPHUBOJUTH HPUMEPHl MOAOOHBIX (UTYpP B OKPYXKaIOLIEM
MHpe.



[Tosp30BaThCs TEOPEMaMHU O MPOU3BEACHUN OTPE3KOB XOPJ, O IPOU3BEACHUH OTPE3KOB
CEKYIIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbcsi BEKTOpaMH, TMOHUMATh UX TEOMETPHUUECKUH M (U3NYECKHNA CMBICI,
IPUMEHATh UX B PEIIEHUM NeOMETpUYEeCKUX M (pusnueckux 3afgad. IIpumeHsTh ckanspHOe
IIPOU3BEICHNE BEKTOPOB AJIs HAX0XKI€HUS AJIUH U YIJIOB.

[lonb30BaTbcsl METOAOM KOOPAMHAT HA IUIOCKOCTH, INPUMEHSATh €r0 B PELICHUH
F€OMETPUYECKHUX U MPAKTUYECKUX 3a/1ay.

Bnagers NOHATUAMM PABUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH, JJINHBI IyTH
OKPYXHOCTU U paJuaHHON MEphl YIUIa, YMETh BBIYMUCIATH IUIOLIAJb Kpyra U €ro 4dacrem.
[TpyMEeHSTh MOJIy4eHHbIE YMEHUS B IPAKTUUYECKUX 3a7a4ax.

Haxoautb ocu (WM LEHTPbI) CUMMETPUN QUTYp, IPUMEHSTH JIBHKEHUS IIOCKOCTH B
IIPOCTEHIINX CITy4asix.

[TpyMeHATH MOTy4YEeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOAEIH AJIs
3a7a4 peajbHOW U3HU W IPOBOAUTH COOTBETCTBYIOUIME BBIYMCIEHUS C IPUMEHEHHUEM
1o100Us ¥ TPUTOHOMETPUYECKUX (PYHKUMH (TIOTIB3YSCh, Ile HE0OX0IUMO, KaJIbKYJIITOPOM).



YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
Marematuka. ['eomeTpust : 7-9 kiacchl : 6a30BbIi ypoBeHb : yueOHuk JI.C. ATtaHacsH,
B.®. byty3os, C.b Kanomues u np., Mocksa : [Ipocsemenue, 2023

METOAUYECKHUE MATEPHAJIBI IUIAA YUYUTEJIA

Marematuka : ['eomerpus : 7-9 kiaccel, 0a30BbIi YPOBEHB, METOJUUECKOE MTOCOOUE K
npeaAMeTHOM TuHuK yaeOHukoB o reometrpun JI.C. Atanacsna, B.®. byry3osa, C.b.
Kanomuesa u ap., Mocksa «IIpocBenienue» 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
but6mmoreka L{OK https://m.edsoo.ru

Yuntenbckuim nopTan - MexxayHapoaHoe coobuiectso yumtenen (uchportal.ru)

Poccuiickas anekTpoHHas wkona (resh.edu.ru)



https://www.uchportal.ru/?ysclid=lxa2h4eumc217424151
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