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HOACHUTEJIBHASA 3AITUCKA

['eomeTpusi Kak OJWH W3 OCHOBHBIX Pa3JeloOB IIKOJHHOW MaTeMaTHKH,
MMEIOIINI CBOEH IENBI0 00ECIICUNTh M3yUEHHE CBOMCTB M pa3MepoB QUTYD, UX
OTHOILIEGHUH M B3aUMHOE PAaCIOJIOKEHHE, OMUPAeTCs Ha  JOTHYECKYIO,
JOKa3aTeNbHYI0 JUHUI0. [l[eHHOCTh M3ydeHHs TeOMETPUN Ha YPOBHE OCHOBHOTO
o011ero 06pa3zoBaHus 3aKITI0YAETCS B TOM, YTO OOYYArONTANUCS YIUTCS TP OBOIUTH
JOKa3aTeIbHBIC PaACCYKICHUS, CTP OUTh JIOTHYECKHUE YMO3AKITIOUEHHUS, TOKA3bIBaTh
WCTUHHBIE YTBEP)KICHUA W CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, TP OBOAUTH
pacCykIeHuss «OT TPOTHUBHOTO», OTJIHYATh CBOWCTBA OT IPHU3HAKOB,
dbopMyIHpOBaTHL 0OPATHBIE YTBEPIKICHHUS.

BTopoi#t nenpio u3yueHusi T€OMETpHUM SIBIISIETCA HCIOJb30BaHUE €€ Kak
WHCTPYMEHTA MPHU PEIICHNH KaK MaTeMAaTHUYECKUX, TAK M MPaKTUYECKUX 3a]1ad,
BCTPCUYAIONINXCA B peaJbHONW >XM3HU. OOyYaromuiicss TOMKEH HayYUThCT
OTIp €ACNIUTh TEOMETPUUECKYI0 (PUrypy, onucath CIOBAMH JaHHBIN UEepPTEX WU
PHUCYHOK, HAWTH IO 3€METBHOTO y9acTKa, pacCyuTaTh HEOOX OMMY IO JITIHHY
OTITOBOJIOKOHHOTO Ka0ems WM TpeOyemble pa3Mephl Tapaxa JJisi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYUCIUTEIbHAS IMHUS B U3YUYCHUU T€OMETP WM.
[Ipu pemennn 3aga4 MPaKTUIECKOTO XapakTepa 00yUYaroUniCs YIUTCS CTP OUThH
MaTeMaTUYeCKUE MOJIENU peajibHBIX IKU3HEHHBIX CHUTyallWid, TP OBOAUTH
BBIYUCIICHUS U OLICHUBATh aJICKBATHOCTh MTOJTYUYEHHOTO P €3y/IbTara.

Kpaiine BakxHO MOMUEPKUBATH CBSI3M TE€OMETPHUHM C JIPYTHMH y4eOHBIMU
p eIMeTaMU, MOTHBHP OBaTh MCIOJIB30BATh OTIP €ACIICHHS T€OMETP HISCKUX (PHryp
U TIOHATHH, IEMOHCTPHUPOBATh P UMEHEHUE TOJYYCHHBIX YMCHUNA B (PU3UKEe U
TEXHUKE. OTH CBSA3W Hambojiee SpPKO BHIAHBI B TeMax «BekTopsm,
«TpuroHomerpuueckue cOOTHOWIEHUs», «Meron koopiuHar» u «Teopema
[Tudaropar.

YuaeOnbpiii kypc «['eomeTpus» BKIIOYAET CISAYIONIUE OCHOBHBIC P a3/Ieiibl
comepkanus: «l'eomerpudeckue QGUTYpBI W WX CBOWMCTBay», «lM3mepeHue
TCOMETPUYCCKUX BEIUYUH», «JleKapTOBBI KOOpPAWHATHI Ha  IIIOCKOCTI,
«Bektop by, «JIBrkeHus m1ocKocTh», « [ IpeoOpa3oBaHus 11010 0UsD».

Ha u3zyuenue yuebHoro kypca «I'eomerpus» otBoautcs 204 yaca: B 7 kiiacce
— 68 yacoB (2 yaca B HeIen0), B 8 kitacce — 68 yacoB (2 yaca B HEJIEI10), B 9 Kitacce
— 68 yacoB (2 yaca B HEJEIIO).



COAEPXAHUME OBYUYEHUA
7 KJIACC

HayanpHbie nonsatus reomerpun. Touka, npsiMasi, OTp €30K, JIyd. YT0J1. Bubl
yriaoB. BepTukanbHble M CMEXHbIE YIuIbl. buccekrpuca yria. JlomaHas,
MHOT'OYTOJIBHUK. [ [apayuiensHOCTh 1 nep NEHAUKYJISIPHOCTD 1P SIMBIX.

Cummerpnunsie purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cuMmMeTp uu. [Iprmepsl
CUMMETP MU B OKP Y KAIOLIEM MHUp €.

OCHOBHBIE TIOCTPOEHHUS C MOMOIIBIO LUPKYJIS U JIMHEUKU. TpEyTrONbHUK.
BricoTa, MeanaHa, GuccekTpuca, MX CBOMCTBA.

PaBHOOenpeHHBII W  PaBHOCTOPOHHMN TpeyrosbHUKU. HepaBeHcTBO
TP €yTOJIbHHUKA.

CBoiicTBa M mNpuU3HAKU paBHOOEAPEHHOTO TpeyrojbHuKa. I[Ipu3Haku
paBEHCTBA TP €YTOJIbHUKOB.

CBoIICTBA U NP U3HAKU NTApAIIIENIbHBIX MPSIMbIX. CyMMa yTri0oB TPEyToJIbHHUKA.
BHenrnue yrabl Tp€yroJibHUKA.

[IpsAsMOyroybHbIA TpPEYTrOJbHUK. (CBOWCTBO MEAWAHBI MNP AMOYTOJIBHOIO
TP €yTOJIbHUKA, IIP OBEAEHHOW K TUIIOTEHY 3€. [ Ip U3HAaKM p aBEHCTBA TPAMOYTOJIBHBIX
TP €YTrOJbHUKOB. [ [psIMOYTONBHBIN TP €yTOJIBHUK C yIi1oM B 30°.

HepaBencrBa B reoMerpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOM, Teopema 0 0oJblleM yriie U OOJbllel CTOp OHE TP EeyrobHHUKA.
Ilep neHIUKyJIsIp U HAKIIOHHAS.

['eomerpuueckoe Mecto Touek. buccekTpuca yriia ©W  cepeaUHHBIA
Iep NEHAUKYJISP K OTP €3KY KaK TEOMETP HNUECKHUE MECTA TOYEK.

OKpy’>XHOCTb W KpyI, XOpJla M JuaMeTp, HUX CBoilcTBa. B3aummHoe
PAacIoIOKEHUE OKP Y KHOCTU U IpsiMoi. KacaTenbHast 1 cekylas K OKp yKHOCTH.
OKpy»XHOCTb, BIHCAaHHAas B yroy. BrnucanHas u onmMcaHHas OKpYXHOCIH

TP €yrOJIbHUKA.
8 KITIACC

Yersip Exyronpuuku. [lapasuienorpamm, ero np u3Haku U cBorcraa. Yactuele
cllyyad mapajienorpaMMoB (IpsIMOYTOJbHUK, pOMO, KBaJpar), UX HpPpHU3HAKHU U
cBoiictBa. Tpamenusi, paBHOOOKass Tpamnenusi, €€ CBOHCTBA M MPHU3HAKUL
IIpssMoyrosbHas Tp anernus.

Meron ynsoenus Menuansl. LlenTpanbHas cumMmerpus. Teopema daneca u
TEOP €Ma O IP ONOPLIMOHAIBHBIX OTPE3KaX.

CpenHue nuHuM Tp €yroJjbHYKA U Tp anenuu. LleHTp Macc Tp eyroiasHuKa.

[Togobue TpeyrosbHUKOB, KOod(h¢uuuent nonodus. [IpuzHaku mnomodus
Tp €yroyibHUKOB. [IpriMeHeHnne noo0ust mp v p eUIEHUH P AKTUYECKUX 3a]1a4.



CaoiictBa miomaaei reoMerpudeckux ¢uryp. @opmyiisl s IUIOIIAAN
TpEyroJibHUKa, HapajvienorpamMmma, pomoa u tpaneuuu. OTHOLIEHUE TUI0IIaaed
noA00HbBIX pUryp.

Brruucienue miomanen Tp eyroJIbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl I[ludaropa npu pemieHuu
IIP AKTUYECKHX 3a/1a4.

CuHyC, KOCHHYC, TAaHIT€HC OCTPOrO yrja IpsSMOYTOJIBHOIO TP EyTrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUrOHOMETpHUUYECKHE (PYHKIUU
yrioB B 30,45 u 60°.

BrniucaHHBIE ¥ LIEHTP aJIbHBIE YIJIbL, YTOJI MEXKY KacaTEIbHON U XOPAOU. YIIIbI
MEXAY XOpJaMH M CEeKylIUMH. BIMCaHHBIE W OIMCAaHHBIE YETHIPEXYTrOJbHUKH.
B3auMHoe pacnonioxeHue AByX OKpYy»kHoctel. Kacanue okpyxHoctedt. OO1ime

KAaCaTeJIbHbIE K IBYM OKP YKHOCTSIM.
9 KUIIACC

Cunyc, xocuHyc, TaHreic yrioB ot O gmo 180°. OcHoBHOe
TP UTOHOMETPUYECKOE TOXKAECTBO. DOpMyIIBI P NBEICHHUS.

Pemenne Tp eyronbHuKoB. TeopeMa KOCHHYCOB U TEOp €Ma CUHY COB. Pemienue
IIP AaKTUYECKUX 3a/1a4 C UCIIOJIb30BAHUEM TEOP EMbI KOCUHY COB U TEOP EMBI CUHY COB.

[TpeobpaszoBanue noaodus. [logo6re coOTBETCTBEHHBIX AIEMEHTOB.

Teopema O mHpoOM3BENEHUH OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEICHUH
OTp €3KOB CEKYIIIMX, TEOP €Ma O KBaJIp aTe KacaTeIbHOM.

Bektop, anumHa  (MOAyidb) BEKTOpA, COHAIIPABJICHHBIE  BEKTOPBI,
ITP OTUBOIIOJIOKHO HAIIPABJIEHHBIE BEKTOP bl, KOJIJIMHEAPHOCTH BEKTOPOB, P ABEHCTBO
BEKTOPOB, OIlEpalMy HaJa BeKTopamu. PasnokeHue BeKTOopa MO JBYM
HEKOJUIMHEapHbIM BekTOopaM. Koopauuarel BekTopa. CKalsIpHOE P OU3BEIACHUE
BEKTOP OB, [P UMEHEHHUE 1151 HAX 0KICHUS JIJIUH U YTJIOB.

Jlexap TOBBI KOOPIMHATHI HA ITIOCKOCTH. Y PaBHEHUS IIP SIMOM U OKP Y>KHOCTU B
KOOpAMHATAaX, IIEP €CEYEHUE OKPYKHOCTEU U MPSAMBIX. METOI KOOpAMHAT U €r0
TP UMEHEHHE.

IIpaBuiibHBIE MHOTOYTOJIBHUKH. J[JTMHA OKpYKHOCTH. | paycHas v p aguaHHas
Mepa yriia, BBIUMCICHHE JUIMH OYT OKpY»KHOCTeu. [lmomane Kpyra, cekropa,
CETMEHTA.

JIBKEHUsI TUIOCKOCTH M BHYTPEHHHUE CUMMETpHUM (Uryp (3IeMeHTapHble
npencrasienus). [lapamnensusiii iep eHoc. [loBoporT.



IHJNTIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JInYHOCTHBIE pe3yJbTaTbl OCBOCHUSA NpOrpaMMbl Yy4eOHOTO Kypca
«I'eomeTpush» XapakTepU3yOTCS:

1) naTpuoTHYecKOe BOCIMTAHHE:

MPOSIBIICHUEM MWHTEpECa K TNPOIUIOMY H HACTOSIIEMY P OCCUUCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHHWEM K  JIOCTHIKEHUSIM P OCCHUHCKUX
MAaTeMAaTUKOB U POCCUHCKOW MAaTeMaTUYECKOM IIKOJIBbI, K MCHOJb30BaHUIO 3THX
JOCTKEHUH B Ip yTUX HAyKax U Np MKIaJaHbIX chepax;

2) rpaskaaHCKoOe U 1y XOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00513aHHOCTEH I'p aXK/IaHWHA U P €aJIn3alliU €ro
npaB, IMPEICTaBICHHEM O MaTEeMaTHYECKHMX OCHOBaxX (PYHKIIMOHHUP OBAHUS
Pa3IMYHBIX CTPYKTYp, SIBJICHUI, MPOIEyp IPaxIaHCKOTO 00IIecTBa (Hamp uMep,
BBIOOP b, OIIPOCHI ), TOTOBHOCTBHIO K 00CY X ACHHUIO STUYECKHUX TP 00JIeM, CBSI3aHHBIX
C MNPaKTHYECKUM MPHUMEHEHHEM JOCTH)KEHH HAyKH, OCO3HAHWEM BaXHOCTH
MOP aJIbHO-3TUY €CKUX TP UHIUIIOB B A€ATEIbHOCTH YUEHOT0;

3) TpyAOBOE BOCIMTAHME:

YCTAHOBKOW Ha AaKTHMBHOE YyYacThE€ B PEUICHWH NPAKTUYECKUX 3a7ady
MaTeMaTUYECKOM HaIpaBJIEHHOCTH, OCO3HAHMEM BAKHOCTU MAaTEMATHYECKOIO
0o0pa3zoBaHusl HA TMPOTSIKEHUHM BCEH >KU3HU ISl YCHEUIHOW mp0(heccCuoHaTbHON
JESITEIbHOCT M Pa3BUTHEM HEOOXOJUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTP OCHUEM MHIMBUTY AJIbHOU TP A€KTOPUHU 00p a30BaHMS M ’KUZHEHHBIX TIJIAHOB C
y4ETOM JIMYHBIX UHTEP ECOB U 0OIIECTBEHHBIX IOTP €OHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTHIO K 3MOLIMOHATBHOMY M  3CTETUYECKOMY BOCHP USTUIO
MaTeMaTUYeCKuX OOBEKTOB, 3ajJau, peHICHUM, pacCy ACHUA, YMEHHUIO BHUETH
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B HCKY CCTBE;

S) HEeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalMEN B JEATEIBHOCTHM HA COBPEMEHHYIO CHUCTEMY Hay4HbIX
np €ACTaBIeHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS YEJIOBEK A, P UP OBl U
oOlecTBa, MOHUMaHUEM MaTEMaTHYECKON HAayKu Kak chepbl deloBeYecKon
NEATEIIbHOCTH, ITANIOB €€ Pa3BUTUSA U 3HAYMMOCTH JUISl Pa3BUTHS LUBUIN3ALMHY,
OBJIAJICHUEM SA3BIKOM MATEMATUKN U MaTEMaTUYECKOU KyJIbTYpOH KaK Cp€ACTBOM
NO3HAHUS MHpA, OBJAJACHHEM IPOCTEUIIMMHU HAaBBIKAMHU HCCIEA0BATENbCKON
NEATEINbHOCTH;



6) ¢pusuyeckoe BocnuTaHue, GopmMHpoBaHUE KYJIBTYPbI 310POBbS H
IMOLMOHAJIBHOTIO 0/1AT OIOJIYyYHS:

FOTOBHOCTBIO NPHUMEHATH MAaTEMAaTHUYECKHE 3HAHUS B HMHTEpECax CBOETO
310pOBbS, BEIEHUS  30pOBOro oOpasza KU3HM (310pOBOE  IUTAHHUE,
cOQIaHCUPOBAHHBIA PEXKUM 3aHATHUA M OTAbIXa, pEryispHas (QuanyeckKas
aKTUBHOCTb ), CPOP MUPOBAHHOCTHIO HABBIKA PE(IIEKCUH, TP U3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TAKOTO )K€ Mp aBa AP yroro 4eI0BeKa;

7) 3K0JI0ru4YecKoe BOCIIUTAHUE:

Op MEHTAIMEN HA TP UMEHEHUE MATEMATUY €CKUX 3HAHUM JJ1s p ELIEHUS 33124 B
00JIaCTH COXPaHHOCTHU OKp y>Karollen cp e/ibl, INIAHUPOBAHUS IIOCTYIIKOB U OLICHKU
UX BO3MOKHBIX MTOCJIEICTBUMN 1JIsI OKPY>KAIOLIEH Cp €/1bl, 0CO3HAHUEM IJI00aIBHOTO
XapaKTepa IKOJTOTHUECKUX NP 0OJIeM U My TeH UX P ELICHHUS;

8) ajanranus K M3MEHAIOIIUMCS YCJI0BUIM COUMAJIBHOM U TPHUPOXHON
cpensbl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIIOBUAX HEONP EAEIEHHOCTH, MOBBIIICHHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€EP €3 MP AKTUUECKYIO AEATENBHOCTh, B TOM YHUCIIE
YMEHUE YUUThCS y APYTHUX JIOfeH, MpuoOperatb B COBMECTHON IEATEIbHOCTU
HOBBIE 3HAHUS, HABBIKU M KOMITIETEHIIMH U3 OTbITA P YTUX;

HEOOXOJIMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
dbop MyIUPOBATH UI€U, TOHSTHSI, TUTIOTE3bI 00 00BEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JeDUUUTHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEH, IUNIAHUPOBATH CBOE P A3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CUTyalluio, BOCIPHUHHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMIA KOHTPMEpP, KOPPEKTUPOBATH
pUHUMAEMbI€ PElICHUsI U JeiCTBUs, (GOPMYJIUPOBATH U OIECHUBATh PUCKU U
HoCJeACTBUSA, (GOP MUPOBATH OTIBIT.

METANPEJIMETHBIE PE3YJIbTATBI
ITo3naBaTe/IbHbIE YHUBEPCAJIbLHBIE yUeOHbIE 1€l CTBUSA

ba3zoBbie nornueckue 1eicTBus:

e BBISBIIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE NP U3HAKA MATEMATUYECKHX
00BEKTOB, MOHATUWA, OTHOLICHUH MEXAY HOHATHAMHU, (HOpPMYIHUPOBATH
ONpENENICHUs TOHATUM, YCTAHABIMWBATHh  CYIIECTBEHHBIM  Ip M3HAK
KJaccu(UKaIMy, OCHOBAaHUA MJIsi O0OOIIEHUS U CpaBHEHUs, KpHUTEpHUU
IIP OBOJIMMOT'0 aHAJIN3A;

e BOCIHPHUHMMATH, (OPMYJIMpOBaTh M  MPEOOPa3OBbIBATh  CY¥KICHUS:
yTBEpIUTENbHbIE W OTPHIATEIbHbIE, €IUHUYHbIC, YaCTHbIE W O0O0UIueE,
YCIIOBHBIE;



BBISIBJISIT ~ MATEMAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBA3U U
OpoTUBOpeuns B (aKTaxX, JaHHBIX, HAONIOJCHUSAX U YTBEPKIACHUSIX,
Ip e71araTh Kp UTEPUHU JJ151 BHISIBIECHUS 3aKOHOMEPHOCTEHN U TP OTUBOPEUUIA;
JienaTh BBIBOJIBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIOUEHHM 110 aHATIOTHUH;

pa3ouparh J0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKJIECHUH (MpSMbIE U OT
P OTUBHOIO), NPOBOJUTH CAMOCTOSITEIbHO HECIOXKHBIE J10KAa3aTENbCTBA
MaTeMaTUYeCKuX (PaKTOB, BBICTpAWBaTh AapPTYMEHTALUIO, [pHUBOJUTH
p UMEP bl 1 KOHTP IPUMEPbI, 000CHOBHIBATh COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh crnoco0 pemieHus yuyeOHOM 3a/auu (CpaBHUBATH HECKOIBKO
BapUAHTOB pEIICHUS, BBHIOMpaTh HaumOoOJee NOAXOIAIMH C Y4ETOM
CaMOCTOSITENIbHO BbIJIEJIEHHBIX KP UTEPUEB).

Bba3oBble ucciienoBate/ibCKHueE 1€CTBUA .

UCIIOJI30BaTh BOTPOCHI KaK UCCIENOBATEIbCKUNA WHCTPYMEHT MO3HAHWS,
dbopMyIMpoOBaThH BOMPOCH, (PUKCHPYIOIIUE IPOTUBOPEUHE, IpOoOIeMy,
CaMOCTOSITENIPHO yCTaHABIMBATh HMCKOMOE W JaHHOE, (OpMHUPOBATH
TUIOTE3Y, ap TYMEHTHPOBATH CBOO MTO3HIINIO, MHEHHE;

NPOBOJUTH IO CAaMOCTOSITEIIPHO COCTaBJICHHOMY IUIaHY HECIIOXHBIHI
IKCIEP UIMEHT, HEOOJIBIIIOE UCCITIEIOBAHNUE IO YCTAHOBIICHUIO 0COOCHHOCTEH
MaTEMaTUYECKOTO 00BEKTa, 3aBUCUMOCTEN 00bEKTOB MEXKIY COOOM;
CaMOCTOATENBbHO (OPMYIUPOBATH 000OIIEHNS U BBIBOJIBI IO P €3yJIbTaTaM
P OBEAEHHOTO HAOJIOJICHNSI, WCCIICOBAHUS, OIICHUBAThH JIOCTOBEPHOCTh
MOJIYYEHHBIX P €3yJIbTaTOB, BEIBOJOB 1 0000IIEHUH;

NP OTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MpoOIllecca, a TaKKe BBIJIBUTATH
TP €ATIOJIO’KEHMSI O €r0 P a3BUTHUU B HOBBIX YCIIOBUSIX.

Pa6ora c ungopmanueii:

BBISBIISITh HEAOCTATOYHOCTh M H30BITOYHOCTH WHGOPMAIUH, JTaHHBIX,
HEOOXOIMMBIX JIS P CIIICHUS 3a/1aYH;

BBIOWpaTh, AHAJIM3UPOBATh, CHUCTEMATU3MPOBATH M HHTEPIIP CTUPOBATH
UHOOP MAIUIO P a3 TUIHBIX BUAOB U ()OPM TP €ICTABICHNS,

BEIOUpaTh (GopMy TMpeAcTaBieHUsS HHGOPMAIMU W  WLIFOCTP UPOBaTh
pemaeMble 3a7add CXeMaMH, IuarpaMMamu, WHOW Tpadukod M Hx
KOMOMHAILIUAMY;

OIICHUBATh HAJIGKHOCTh MH(DOPMAIMH MO KPUTEPHSM, TP EIT0KCHHBIM
YYHUTEIEM WU ¢hOPMYITUPOBAHHBIM CAMOCTOSITEIBHO.

KOMMYHI/IKaTI/lBHble YHHuUBEpPCAJbLHbLIC yqeﬁnble AEeUCTBHUA:

BOCIIp MHUMATb U (1)Op MYJIMPOBATD CYKJICHHA B COOTBCTCTBHU C yCIIOBUAMUA
H OCIIAMHA O6HI€HI/I${, SICHO, TOYHO, I'PaMOTHO BbIPpAa’KaTb CBOIO TOUYKY 3P CHUsA



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JABaTh MOSICHEHUS MO XOMY PEILIEHUS
3aJ]a4i, KOMMEHTUPOBATh [0y YCHHBIH p €3y/IbTaT;

B X0Ji€ 00CYyX/1€HHs 3aJ]aBaTh BOMPOCHI MO CyIIECTBY 00CY X AaEMOM TEMBI,
np 00JIeMBbl, p €lIaeMOM 3a1a4H, BBICKA3bIBATh UEH, HALICICHHBIE HA MTOUCK
peEILEeHNUs, COOCTABISITH CBOU CYK/ICHUS C CYKIECHUSMHU P YTUX yYaCTHUKOB
Juanora, oOHapy»KMBaTh pa3iUyle U CXOJICTBO MO3WIMA, B KOPPEKTHOM
(dopme hopMyIHUpOBATH pa3HOIJIACHS, CBOM BO3P )KECHHUS;

P €/ICTABIIATD P €3yJIbTaThI p €HICHUS 3a7a4u, SKCIep UMEHTA, KCCIE10BaHus,
P 0€KTa, CAMOCTOSTENBHO BbIOUpATh (hOpMAT BHICTYIUICHHSI C YUETOM 3a7a4
P €3EHTAIMU U OCOOEHHOCTEN ay IUTOPUH;

NOHUMATh U UCHOJI30BaTh P EUMYIIIECTBA KOMAaHIHON U MHAUBUAY aJIbHON
paboThI MPU P CIICHUH YUEOHBIX MATEMATUY €CKHX 3a/1a4;

P UHUMATD 1I€JIb COBMECTHOM N1€ATE€IbHOCTH, IJIAHUP OBATh OPraHU3ALMIO
COBMECTHOW paboOThl, pachpeneisiTh BUIAbl paldoT, JOTOBapHUBATHCH,
00CyX/1aTh IPOIIECC U PE3YyJILTAT pa00Thl, 0000IIaTh MHEHHUSI HECKOJIbKHX
JIIOJICH;

y4acTBOBaTh B TIpyNmnoBbiXx ¢opmax padorel (0OcyxkaeHus, oOMeH
MHEHHUSIMU, MO3TOBBIE IITYPMBI U JIP yTHE), BHIIOJIHATH CBOIO 4acCTh PabOThI
U KOOPJIMHHUPOBATH CBOM JIEUCTBUSI C JAPYTUMHU 4YJI€HAMU KOMAaHJBI,
OIICHMBATh KauyeCTBO CBOETO BKJaJla B OOIIMN MPOIYKT MO KpHUTEP UM,
chopMyJTUPOBAHHBIM YUaCTHUKAMH B3aUMO/ICHCTBHUSI.

PerysiTuBHBIC YHUBEpPcaJIbHbIe yUYeOHbIe 1€l CTBUS

Camoopranuszanus:

CaMOCTOSATENIFHO COCTABIISITh IUIaH, aJITOPUTM PEIICHUS 3a7aun (W €ro
94acTh), BRIOMpPATh CIOCOO peHieHus] ¢ YYETOM HMEIOIINXCS PECypCcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apTyMEHTHPOBaTh U KOPPEKTHPOBATh
Bap MaHTHI P CIICHUN ¢ YIETOM HOBOY MH(GOP MAIIHH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTEJLJIEKT:

BJIaICTh CITOCOOAMU CaMOTIPOBEPKH, CAMOKOHTPOJIA TP OlIecca M p e3yJbTaTa
pelIeHust MaTeMaTUYECKOM 3a/1a4H;

P €ABUJIETH TP Y THOCTU, KOTOPbIE MOTYT BOSHUKHYTh P U P €IIICHUH 3aJ1a4H,
BHOCHUTh KOPPEKTHBHI B JACATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB,
HAWJICHHBIX OMTHOOK, BBISBICHHBIX TP YTHOCTEH;

OlICHUBATh COOTBETCTBUE pe€3yJbTaTa AEATeIbHOCTH OCTABICHHOM LIEIU U
YCIOBHSM, OOBSICHATHh MPUYMUHBI JTOCTIIKEHUS WIH HEIOCTHKCHUS IICITH,
HAXOJINTh OITNOKY, TaBaTh OIICHKY P HOOPETEHHOMY OTIBITY.



HPEIMETHBIE PE3YJIbTATDBI

K xoHmy oOydeHus B 7 KJjacce OOy4aronuics TOJYYHUT CICAYIOIINC
[P €IMETHBIE P €3YJIBTATHL:

Pacno3naBath u3yueHHBIE TeOMeTpUYECKHE (UTYpPBI, OMNPEAENsITh UX
B3aMMHOE PaclojoKeHne, n300paxarh reoMeTpudeckue (QUrypsbl, BBHITIOTHSITH
YEpTEXKU 0 YCIOBUIO 3a1a4l. I3MEpSTh IMHEIHBIE U Y TTI0BbIE BEIMUUHBIL. Pemath
3a]1a4¥ Ha BBIYKCIICHUE JJIMH OTP €3KOB U BEJIMYMH YTJIOB.

Henate rpyOyr0 OIICHKY JIMHEWHBIX M YTJOBBIX BEIMYHMH TIPEIMETOB B
peaTbHON KU3HHU, Pa3MEpOB MPUPOIHBIX 00BEKTOB. Paznmuuare pasmepsl 3THX
00BEKTOB MO TIOP A/IKY BETTUIUHBI.

CTpouUTh Yep TEKH K TEOMETP MUECKUM 3a/1a4aM.

[Tonp30BaTbCs TMpPU3HAKAMH pPaBEHCTBA TPEYTOJBHUKOB, HCIOJb30BaTh
P U3HAKH U CBOMCTBA paBHOOEIPEHHBIX TP €yrOJIbHUKOB P U P CIIIEHUH 33 /1a4.

[1IpOBOAUTH JIOTUYECKHUE PACCYKACHUS C UCHOJIB30BAHUEM F€OMETP MU ECKHX
TEOP EM.

[Tonp30BaTbCs MpU3HAKAMH PABEHCTBA NPSIMOYTOJBHBIX TP EYTOJIBHUKOB,
CBOVCTBOM MEIUAHBI, IP OBEIEHHOM K TUTIOTEHY 3€ P AIMOYTOJILHOT'O TPEYTOJIbHUKA,
B P E€ILIEHUY TEOMETP MUECKHX 3a/1a4.

OnpenensTe nap aAIEIbHOCTD MNP IMBIX C IOMOIIIBIO YTIIOB, KOTOPbIE 00pa3zyer
Cc HUMU cekyasi. OnpenensaTh nap auieIbHOCTh NP AMbIX ¢ TOMOIIBIO PaBEHCTBA
PaCCTOSIHUM OT TOYEK OJTHOU MP SIMOM 10 TOUEK P yTOM Ip SIMOM.

PemraTe 3a/1a4u Ha KJIeT4yaToM Oymare.

[1p 0BOAUTH BEIYUCIICHUS U HAXOUThH YUCTOBbIE M OYKBEHHbIC 3HAUCHUS YTJIOB
B F'€OMETPMUECKUX 3aJa4yax C MCHOJb30BAHUEM CYMMBbI YTJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIBHUKOB, CBOMCTB YTJIOB, OOpa30BaHHBIX MMPHU TMEPECEUCHUU JBYX
rap aJUIeJIbHBIX NP IMBIX CEKYIIIEH. PelaTe np akTUUECKUE 3aJa4i Ha HAXO0XK/ICHUE
yIJIOB.

Bnaners moHATMEM TIE€OMETPHUYECKOTO MECTa TOYEK. YMETh OIIp EAENSTh
OMCCEKTPHCY yTJjia U Cep eIMHHBIN Mep NEHIUKYJIIAP K OTP €3Ky KaK F€OMETp NUECKUE
MeCTa TOYEK.

@opMyIHMpOBaTh OINPENEIEHUS] OKPYKHOCTH U KPYTa, XOpAbl U JUAMETpa
OKp Y’KHOCTH, MOJIb30BATHCA UX CBOMCTBAMU. Y METh NP UMEHSATH 3TH CBOKCTBA MPHU
pelieHnu 3a1ad.

Brnaners moHATHEM ONHMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonp3oBarbes pakTaMu O TOM, YTO OUCCEKTPHUCHI YIJIOB
TPEYrOJbHUKA IEPECEKAIOTC B OJHOM TOYKE, MU O TOM, YTO CEpEAUHHBIC
Nep NEHIUKYJISPBI K CTOP OHAM TP €yT OJIBHUKA I1€P ECEKAKOTCS B OJHOM TOUKE.

Brnaners noHsaTreM KacaTenbHOM K OKP Y’KHOCTH, IIOJIb30BATHCS TEOP EMOU O
1ep NEHIUKY ISPHOCTU KaCaTEIIbHOW U Pany ca, P OBEAEHHOTO K TOUKE KACAHHUS.



[Tonp30BaTHCS NP OCTEUIIMMHU TEOMETP MUECKUMU HEP aBEHCTBAMH, IOHUMATh
WX NP AKTUYECKUN CMBICII.

[1p 0BOAUTE OCHOBHBIE TEOMETP MYECKUE MOCTP OEHUS C MOMOILBIO HUPKYJISL U
JTUHEUKHU.

K xoHiy oOydenus B 8 kiacce 0oOydyaronmuidcs MOJYYUT CIEAYIOIIUE
TP €IMETHBIE P €3YJIBTATHL:

Pacrio3HaBarb OCHOBHBIE BHUJbBl YETHIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
MOJIb30BaThCS UX CBOKMCTBAMU IIP U P ELIEHUU T€OMETP MYECKUX 3a]1a4.

[IpuMeHATh CBOMCTBA TOYKU IEPECEUCHHUS MEIHAaH TpeyrojbHUKa (IIeHTpa
Macc) B pEILICHUH 3a/1a4.

Brnaners noHsiTHEM Cp €AHEN TUHUM TPEYTOJIbHUKA U TP ALY, TPUMEHSITh UX
CBOMCTBA MPHU P ELIEHUU reoMeTp nueckux 3aaad. [lons3oBarscs reop emon Paeca
U TEOPEMOW O TMPOMNOPUUOHAILHBIX OTpPE3Kax, MPUMEHSITh UX [JIsl P CIICHUS
P aKTUYECKHX 3a/1a4.

[Ip¥MEHSTH NP U3HAKH 110100US TP €yTOJLHUKOB B P CIICHUH T'€OMETP HUECKIX
3ajJad.

[Tonp3oBarbcsi Teopemoit Iludaropa ans pemieHUs TEOMETPUUYECKHX U
IIpaKTHYECKUX 3a1a4. CTpOUTh MATEMATHYECKY IO MOJIENb B [P AKTUYECKUX 3aJa4aXx,
CaMOCTOSITENBHO JIENIaTh YE€P TEK U HAXOJUTh COOTBETCTBY FOLIUE IJTUHBI.

Bnanerp NOHATHSMH CHHYCA, KOCHMHYyCa M TaHI€HCAa OCTpPOro yrjia
P IMOYTOJILHOTO TP €yroyibHUKA. [10J1b30BaTHCS 3TUMU MOHATUAMU IS P CIICHUS
P aKTUYECKHX 3a/1a4.

Boraucnates (pa3anmuHbpIMU CIOCOOAMM) IJIOMIA b TP €yTOJBHUKA U TUIOIIAIN
MHOTOYTOJIBHBIX  (uryp (HOJIb3ysiCh, TA€ HEOOXOAMMO, KaJdbKYJSITOPOM).
[Ip UMEHSATH TOTyUYEHHBIC YMEHHS B ITP aKTUYECKHX 3a]1auax.

Bnanerp NOHATUSMM BIMCAHHOTO M LEHTPAJIbHOIO YIja, MCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yIJIaX, YIiaX MEeXIY XOpJAaMHU (CEKYIINUMU) U YTIIE MEKIY
KaCcaTeJIbHOW U XOP JIOW P U P CIIICHUU T€OMETP NUECKUX 3a/1a4.

Bnaners MOHATHEM OINMMCAHHOTO YETHIP EXYTOJIBHUKA, P UMEHSITh CBOMCTBA
OTNIMCAHHOTO YETHIP EXYTOJIbHUKA TP U P EICHUH 331 Y.

[Ipr¥MEeHATh MOTyYEHHbIE 3HAHUS HA MPAaKTUKE — CTPOUTh MAaTEMAaTUYECKUE
MO IS 33124 P €AIbHOM KU3HU U [P OBOJUTH COOTBETCTBY FOILIME BHIYMCIICHHUS
C TPHUMEHEHHUEM TOJ00Hs M TPUTrOHOMETPUH (TOJIB3YSCh, TJe HEOOXO0MMO,
KaJbKYJISITOPOM).

K xoHmy oOydeHus B 9 kiiacce OOydYaroNmuics TOJYYHUT CICAYIOIINC
P €IMETHBIE P €3YJIBTATHL:

3HaTh TPUTOHOMETPUYECKHE (YHKIHMM OCTPBIX YTIJIOB, HaXOJHWTh C UX
MOMOIIBIO PA3JUYHBIE DJIEMEHTHI MPSMOYTOJBHOTO TPEYrOJbHUKA («p ElIeHre



P IMOYTOJIBHBIX TP €yTOIbHUKOBY). HaxoAuTh (C TOMOIIIBIO KAIBKYJISTOPA ) IJTUHBI
Y YTJIBI JJ151 HeTaOJIMYHBIX 3HAUECHUM.

[Tonb30BaTbCs POopMyIaMu NP UBEAECHUS © OCHOBHBIM TP UTOHOMETPUYECKUM
TOKJIECTBOM [IJI1 HAaXOXJEHHUS COOTHOILUEHUH MEXKAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMHU.

Hcnonp30BaTh TEOP EMBI CUHYCOB U KOCHHYCOB JIJIsI HAXOKJICHUS P a3JIMYHbIX
AIIEMEHTOB TPEYTOJbHUKA («PEUIEHUE TpPEyTrOJbHUKOBY»), NPUMEHATh UX TpHU
P EllIeHUH TeOMETP MUECKUX 3a7au.

Bnagers noHsTHsIMU peoOpa3zoBaHus 0100UsI, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HbIxX ¢uryp. [lonb3oBaThesi CBOMCTBAMU MOJ00MS MPOU3BOJIBHBIX (PUTYD,
YMETh BBIUMCIATH JJIMHBI U HAaXOJAWUTh YIJIbl Y MOAO0OHBIX (uryp. ITpumensts
CBOMCTBa MOAOOMS B MPaKTHUECKUX 3ajadyax. YMEThb MNPUBOJUTH MPHUMEPHI
n0J00HBIX (PUTYP B OKP YKAIOILLEM MHP €.

[Tonb30BaTHCS TEOP EMaMU O TP OM3BEACHUU OTPE3KOB XOPJI, O MP OU3BEACHUM
OTp €3KOB CEKYIIHNX, O KBaJpaTe KacaTelIbHOM.

[Tonb30BaTbCsl BEKTOpaMHU, MMOHUMATh MUX T€OMETPHUUYECKUN M (U3NUECKU
CMBICJI, MPHUMEHSITh MX B PEIICHUM TCOMETPUYECKMX M (U3MUECKUX 3ajay.
[IpumeHsTh CKaJIApHOE P OU3BEECHUE BEKTOP OB JJIs1 HAX 0K ACHUS JJIUH U YTJIOB.

[Tonb30BaTHCSI METOIOM KOOPIMHAT Ha IJIOCKOCTH, TIP UMEHSITh €T0 B P CILICHUN
reOMETP MUECKUX U NP aKTUYECKUX 3a/1a4.

Brnagerb moHATUSIMU NP aBUWJIHLHOTO MHOTOYTOJIbHHUKA, JIJIUHBI OKP Y>KHOCTH,
JUTMHBI TyTH OKPY>KHOCTH M paJMaHHON MEpBI YIiia, YMETh BbIYUCISITH TUIOLIA/b
Kpyra u ero yacreil. [IpumMeHsTh mostydeHHbIE yMEHUS B P AKTUUECKUX 3aauax.

Haxonuth ocu (MM LEHTPBI) CUMMETpUM (GUTYp, TPUMEHATH JBHKEHUS
IUIOCKOCTHU B TP OCTEUIITUX CITyYasiX.

[TpyMeHsATh MOJTyYEeHHbIE 3HAHUS HAa MPAKTHUKE — CTPOUTh MAaTEMaTUYECKHE
MOJIENH J1s 33124 P €TbHOM KU3HU U TIP OBOAUTH COOTBETCTBYIOIIME BHIYMCIICHUS
C TPHUMEHEHHEM NOA00MS M TPUTOHOMETPHUECKHX (PYHKIHHA (TOJIB3YySACh, TJIE
HE00X0AMMO, KaJIbKYJISITOPOM).



TEMATHUYECKOE INTAHUPOBAHUE
7 KIIACC

HaumMmeHoBaHue Pa3xejoB U TEM

KoanyecTBo 4acoB

JuleKTpoHHbIe (LU poBbIe)

Ne n/m KonTposbHbie
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI
HpOCTezﬁmne reoMeTpudeckue GUrypsl u BuGmiorexa LIOK
1 UX cBOWCTBA. lI3MepeHne reoMeTpuuecKux 14 1
https://m.edsoo.ru/7f415e2e
BEITUYNH
bu6aunoreka [JOK
2 Tpeyrosiik 22 L https://m.edsoo.ru/7f415e2e
3 [TapannenpHble MpsiIMbIE, CyMMa YTJIOB 14 1 bubnuoreka LIOK
TpPEeyroJibHUKa https://m.edsoo.ru/7f415e2e
OxpyxHOCTb U KpyT. ['eomeTpuueckue bubnuoreka LIOK
4 14 1
IIOCTPOCHMUS https://m.edsoo.ru/7f415e2e
. bub6muoreka [{OK
5 [ToBTOpEeHue, 0000IICHNE 3HAHUI 4 0 hitps://m.edsoo.ru/7f415e2e
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 4



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

8 KVIACC

HaumeHoBaHue pa3aesioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpoHHBbIE (LU poBHIe)

Ne n/m KonTposibHbie
NPOrpamMMmblI Bcero o0pa3oBaTejbHbIE pecypchl
padoThI
N bub6moreka [JOK
1 Bt 12 1
CTRIPERY ORI https://m.edsoo.ru/7f417e18
Teopema darneca u Teopema o
2 MPONOPIIMOHANBHBIX OTPE3KaX, MOJ00HbIE 15 1 bubmmorexa IIOK
https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Lnomane. Haxoxaenue miomanen
A e A bub6muoreka [JOK
3 TPEYTOJIbHUKOB M MHOTOYTOJIBHBIX (PUTYD. 14 1
https://m.edsoo.ru/7f417e18
[Tnomanu mogo6HBIX GUryp
4 Teopema IIudaropa u Hauana 10 0 bubmuoteka [IOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriibl B OKpY>KHOCTH. Brincanusie u
5 ONHCAHHbBIE YETHIPEXYT OJIbHUKH. 13 1 bubnmnoreka [IOK
Kacarenbnbie k okpyxxnoctu. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEU
bu6munoreka [JOK
6 II 600 i 4 0
OBTOPCHHE, ODODIICHHE SHATHIH https://m.edsoo.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4



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

9 KUIIACC

HaunmenoBanue pasieoB U TeM

KoaunuyecTBo 4acoB

JJIeKTpoHHbIe (HuppoBHIe)

Ne n/m KoHTpoJbHbIe
NPOrpamMmblI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 bubmuoteka [IOK
CUHYCOB. PerieHne TpeyrojJbHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue nogodus. Merpuueckue 10 1 bubmuoteka [{OK
COOTHONICHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bu6nunoreka [JOK
3 B 12 1
CITOPR! https://m.edsoo.ru/7f41a12c
bu6mmoreka [JOK
4 9 1
JlexapToBBI KOOPIMHATHI HA TIJIOCKOCTH httos://m.edsoo.ru/7fA1al 2c
[IpaBunbHBIE MHOIOYT OJIBHUKU. [{TMHA
5 OKPY>KHOCTHU U TUIOIIAb KPyra 8 1 butmmorexa IOK
Py B I[v pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue niomranei
bu6mmoreka [JOK
0 Jlpurketns IUIOCKOCTH 0 0 https://m.edsoo.ru/7f41al2c
- [ToBTOpeHwue, 00001mIEHNE, CHCTEMATH AL 7 1 bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6



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

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVIAA YYHEHUKA

 ['eomerpus, 7-9 knaccel/ Atanacsu JI.C., byty3os B.®., Kagomies C.b. u
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