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INOACHUTEJIbBHASA 3AIINCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIUNA CBOCH
HeNbl0 00ecreynTh H3y4YeHHE CBOWCTB M pa3MepoB (UIYp, MX OTHOIIEHHWH M B3aUMHOE
pacrojIoXKEeHUE, ONUPAETCST Ha JIOTMYECKYIO, OKa3aTelbHYIO JUHUIO. LleHHOCTh u3yueHus
FeOMEeTPHUH Ha YPOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs 3aKI0YAETCA B TOM, YTO 00y4daroImunics
YUUTCS TNPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaTh MCTUHHBIE YTBEPKACHUS U CTPOUTh KOHTPIPUMEPBHI K JIOKHBIM, IPOBOJIUTH
paccyXIeHHs «OT IPOTUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
YTBEPKJICHHUSL.

Bropoil nenbro n3ydeHuss reOMETpUH SBISETCS UCIIONIBb30BaHUE €€ KaK MHCTPYMEHTA IIPU
pElIEHMM KaK MaTeMaTUYeCKHX, TaK M MPAKTHYECKUX 3a/ad, BCTPEUYANOIIMUXCA B pPEATbHOU
xKu3HU. OOYyYarolmuiics MOHKEH HAYYHUTHCS OIPENEUTh T'€OMETPHUECKYIO (HUrypy, ONHUCATh
CJIOBaMH JIAHHBIA YEPTEX WM PUCYHOK, HAWTH IUIOIIA[b 3€MEIBHOIO Y4YacTKa, pacCUUTaTh
HEOOXOAMMYIO JIJTMHY OINTOBOJIOKOHHOTO Kalenst win TpeOyeMble pa3Mmepbl Tapaxa s
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpAas, BHIYMCIUTENbHAS JUHUS B U3YYEHUU TCOMETPHH.
[Ipu pemieHun 3agad  NPAKTUYECKOTO  XapakTepa OOy4aroUWiicss y4MTCS  CTPOUTH
MaTE€MaTUYeCKUEe MOJEIHN pPEATbHbIX JKU3HEHHBIX CUTyalud, IPOBOJAUTH BBIYUCICHHUS U
OLICHUBATh aJICKBATHOCTb MTOJIyYEHHOT'O pe3yybTara.

KpaitHe BaXHO MOAYEPKUBATH CBA3M T€OMETPUU C IPYTMMH Y4YEOHBIMU MpeIMeTamH,
MOTHUBUPOBaTb  HCIOJB30BAaTh  ONpPEIEJIEHHUS TIEOMETPUYECKMX (QUIyp U IOHATHUH,
JEMOHCTPHUPOBATh MPUMEHEHUE TOTYyYCHHBIX YMEHUH B (U3MKE U TEXHHUKE. DTH CBsI3U Hanbouee
ApKO BUJHBI B TeMaX «Bektopbsl», «Tpuronomerpuyeckue cOoTHOIEHU», «MeToJ KoopauHaT»
u «Teopema ITudaropay.

Y4eOHbIii kypc «l'eoMeTpus» BKIIOYACT CIICAYIOIIMNE OCHOBHBIC Pa3felibl COJEPIKaHUS:
«l'eomerpuueckne ¢Gurypsl M UX CBOMCTBay, «/3MepeHHE T'€OMETPUUYECKUX BEIUYHHY,
«JlexapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbl», «/I[BHKEHUS  IUIOCKOCTHY,
«[IpeobpazoBanus mog00us».

Ha u3yuenne yuebHOTO Kypca «I'eomerpusi» orBoautcs 238 gacos: B 7 kiacce — 102 gaca
(3 gaca B Hemenio), B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 68 yacos (2 4yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

HavanbHble monsTus reomerpuu. Touka, mpsimMasi, OTpPE3OK, Jiyd. Yroin. Buabl yrios.
BepTtukanbHele M cMeXHBIE yribl. buccektpuca yrna. JlomaHas, MHOrOYroJjbHHK.
[TapanneabHOCTh ¥ NEPIICHIUKYISIPHOCTD MPSIMBIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cHMMETpHH. [IpuMepbl cuMMeTpun
B OKPY’KaloIlleM MUpE.

OcHOBHBIE TIOCTPOEHHUS C TOMOIIbIO IHPKYIs u JuHeiiku. TpeyrombHuk. Boicora,
MeanaHa, OMCCEKTpuUca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TpeyrojibHUKH. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W TpHU3HAKM DPAaBHOOEAPEHHOrO TpeyroipHUKa. IIpu3HaKuM paBeHCTBA
TPEYTroJIbHUKOB.

CBolicTBa M IpHU3HAKU MapajlieNbHbIX NpsiMbIXx. CymMMma yIjoB TpeyrojbHUKa. BHemHue
YIJIbI TPEYTOJIbHUKA.

[TpsimoyronbHbI TpeyroiabHUK. CBOWCTBO MeIMaHbl IMPSMOYTOJIBHOIO TPEYroJbHUKA,
npoBeAEHHOW K rumnoreHy3e. [Ipu3Haku paBeHCTBA MPSIMOYTOJBHBIX TPEYrOJbHUKOB.
[TpstMmoyronbHBIN TPEYroJibHUK ¢ yrioM B 30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JIMHE JIOMAHOM,
TeopeMa o 0OJIbIIEM YTiie U OONBIIEH CTOPOHE TPEYTroNbHUKA. [lepreHIuKysp 1 HaKIIOHHAS.

['eomeTpuyeckoe MecTo TouyeK. buccekTpuca yria W CepeMHHBIN TMEPHEHAUKYISP K
OTpE3Ky KaK F€OMETPUUECKHE MECTa TOYEK.

OKpyKHOCTb M KpYI, XOpJa M JAMaMeTp, HMX CBOiicTBa. B3amMHoe pacrnonoxeHue
OKpYXHOCTH M mnpsiMoil. KacatenbHas u cekymas K oKpyxHOCTU. OKpYyX HOCTb, BIIUCaHHas B
yroi. BrimcanHas u onucaHHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YersipéxyronsHuku. Ilapamnenorpamm, €ro nmpusHaku M CBOMCTBA. YacTHBIE cCiydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpHU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpaneuus, e€ CBoWcTBa U MpU3HaKU. [IpsMoyronbHas Tpanenus.

Merton ynBoenuss mMenuasbl. LleHTpanbHas cumMmerpus. Teopema Paneca u Teopema O
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TpeyrojbHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[Tono6ue TpeyroabHUKOB, Ko3(hduuueHT nogodus. IIpuznaku momodus TpeyroibHUKOB.
[TpumeHneHnne no100Ust PH pelIeHUH MPAKTUUECKUX 3ajau.

CgpoiicTBa miomianeil reomerpuyeckux ¢uryp. @opmynbl A IUIOMAAM TPEYTOJIbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUTOMAAeH Mo100HBIX UTYp.

Brruucnenue nioniaaeil TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema I[ludaropa. [Ipumenenune teopemsl Iludaropa mpu pemeHuu NPaKTUIECKUX
3az1ad.

CuHyC, KOCHHYC, TaHI'€HC OCTPOrO YyIJIa MpsSMOYTOJIBHOTO TpeyrojbHHKa. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BrnvcanHbple M IIEHTPAJIBHBIE YIJIbL, YIOJ MEXIY KacaTeIbHONM M XOpAOW. YTJIBI MEXIY
XOopAaMM UM CEeKylMMHM. BrnucaHHble W ONMCaHHBIE UYETBIPEXYTONBHUKU. B3aumHoe
pacmoyiokeHue AByX okpykHocTel. Kacanue okpykHocteid. O01mIme KacaTenbHbIE K IBYM

9 KUIACC

Cunyc, xocunyc, TaHreHc yrioB or 0 no 180°. OcCHOBHOE TPUIOHOMETPUYECKOE
TOX1eCTBO. DOPMYJIBI IPUBEICHUS.



Pemienne TtpeyronbHukoB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. Pemienue
MIPaKTUYECKUX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[TpeoOpaszoBanue nomobus. [Togo6re COOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 mpoU3BEIEHNUN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYILHUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bektop, nmnuHa (MOAYNb) BEKTOpa, COHANpaBlI€HHbIE BEKTOPHI, ITPOTHUBOMOIOKHO
HaIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallMd HaJ
BEKTOpaMu. Pa3iioxkeHue BEKTOpa MO IBYM HEKOJUIMHEapHbIM BeKTopaM. KoopaumHaTel BEeKTOpa.
CkassipHO€ ITPOU3BENECHNE BEKTOPOB, IPUMEHEHUE /I HaX0XK/I€HUS JAJIUH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUJIOCKOCTH. YPAaBHEHUS TMPAMOM U OKPYKHOCTH B
KOOpJMHATAaX, [IEPECEUECHUE OKPY>KHOCTEH U IPsIMbIX. MeTo1 KOOPAMHAT U €r0 IPUMEHEHHE.

IIpaBunpHBIE MHOTOYTOJIBHUKH. JlJIMHA OKpYXHOCTH. ['pagycHas u paguaHHas mepa yria,
BBIUMCJIEHME JUIMH OyT OKpykHOCTel. [Tnomane kpyra, cekTropa, CerMeHra.

JIBUKEeHMsI TNIOCKOCTU U BHYTPEHHUE CUMMETPUU GUTYp (3JIeMEHTapHbIE MPECTaBICHU).
[TapannensHbIi iepenoc. [1oBopoT.



IIVTIAHUPYEMBIE PE3YJBbTATBI OCBOEHUSA TIPOI'PAMMBI YYEBHOTI'O KYPCA
«"EOMETPHS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHUS MpOrpaMMbl y4deOHOro Kkypca «leomerpusi»
XapaKTEepPU3YIOTCA:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBJICHUEM HWHTEpeca K NPOLUUIOMY W HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOILUIEHUEM K JOCTH)KEHHSIM POCCHICKHX MATEMAaTHKOB W POCCUHCKOU
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHHUM B APYTUX HAYKaX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoe ¥ TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPaKIaHCKOTO oOIiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTMUYECKUM NPUMEHEHUEM JIOCTHXKEHUU
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHLUIIOB B J€ATEIbHOCTH YYEHOTO;

3) Tpya0BO€E BOCIIUTAHHE:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUYECKUX 3a]ad MaTeMaTH4YeCKOMN
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYE€CKOTr0 00pa3oBaHUs Ha MPOTSHKEHUU BCEr
JKU3HU JJIs1 YCIEIIHON MpOoQeCCHOHANBHON JEATeIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHUI,
OCO3HAHHBIM BBIOOPOM H IIOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPUH OOpa3OBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOILIMOHAIBHOMY U OSCTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 3aj1a4, PEIICHUH, paCCYyKICHUH, YMEHUIO BUJETh MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIlel B AESITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHSA YEJIOBEKa, NPHUPOIAbI M 0OIIecTBa, MOHUMAaHUEM
MaTeMaTUYeCKON HayKH Kak c(epbl UYelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAYMMOCTH JIJISI Pa3BUTHS [TUBUIIN3AIINH, OBJIAJICHUEM SI3BIKOM MAaTEeMaTUKU U MaTeMaTUYeCKOU
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCIIEI0BATENbCKON IEATEIIBHOCTH;

6) ¢usnueckoe BocnuTaHue, (¢GopmMupoBaHMe  KYJbTYPbl  310POBbSl M
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

FOTOBHOCTBIO MPUMEHATh MAaTEMAaTUYECKUE 3HAHMS B HMHTEPECAX CBOETO 3J0POBbS,
BEJICHUS 3/J0POBOr0 00pasa KU3HU (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qu3ndeckas aKTHMBHOCTH), CHOPMHUPOBAHHOCTHIO HaBhIKa pediIeKcuw,
MpU3HAHHEM CBOETO MpaBa Ha OLIMOKY U TAKOTO K€ MpaBa JIPyroro 4YeJIoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIMEeH Ha MPUMEHEHWE MaTEeMaTHYECKHX 3HAHWM JUJIS pelIeHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOIIEH cpefbl, MIAHUPOBAHUS TOCTYNKOB MU OLIEHKH HX BO3MOMXHBIX
MOCNEACTBUM ISl OKPY>KaIOLIeH cpesbl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOIMYECKUX
npo0JieM U yTel X pelieHus;

8) axanTanus K MI3MEHAOIUMCS YCJI0BUAM COLMATBHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBHSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4epe3 MPaKTUUECKYIO JIEATebHOCTh, B TOM YHCJIE YMEHHUE YYUTHCS y JAPYTUX
JIOJIeH, MPUOOpeTaTh B COBMECTHOM NIEATEIHHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUU U3
OINBITA IPYTUX;



HE00X0AUMOCTBIO B ()OPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hcie (HOpMYIHPOBATH UJIEH,
HOHATUS, TMIIOTE3bl 00 00BEKTaX M SBJICHMSAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYalMIO, BOCIHPUHUMATh CTPECCOBYIO
CHUTYallMI0O KaK BBI30B, TPeOYIOIMI KOHTpMEp, KOPPEKTHPOBATH MPUHUMAEMbIC PEIICHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUS, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBrble JJornueckue aeiicTBuA:

BBISBIISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MAaTEMATUYECKUX OOBEKTOB, MOHSATHIH,
OTHOILIEHUH MEXAYy HOHATUAMH, (GOPMYIHPOBATh ONpEACICHUsS IOHATUH, YCTaHaBIHUBATh
CYILIECTBEHHBIH NPU3HAK KJIacCCU(PHUKALMU, OCHOBAHUS JUIsl 0OOOOIIEHHSI U CPABHEHUSI, KpPUTEPUU
POBOJUMOI0 aHAJIN3a,;

BOCIIPHHUMATh, (OPMYyITHpOBaTh U TPEOOpPa3OBBIBATH CY)KICHHS: YTBEPAWUTEIbHBIE U
OTpHIIATENIbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

BBISIBJIATH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHs B (DAKTAX, JAHHBIX,
HaOJIIOACHUAX M YTBEP)KACHUAX, MpeanaraTb KPUTEPUM sl BBIABICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JienaTh BBIBOJBI C HCIIOJB30BAaHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHaJIOTUH;

pa30buparh J0Ka3aTeabCTBA MAaTEMaTHUYECKUX YTBEP)KIEHUH (IpsMble U OT MPOTUBHOIO),
OPOBOJIUTH  CAMOCTOSITETIHHO  HECIIOKHBIE  JIOKA3aTelNbCTBA  MAaTEeMaTHYECKUX  (PaKToB,
BBICTPAaWBaTh AapryMEHTAllUIO, MPHUBOJUTH MPUMEPbl M KOHTPHIPUMEPBI, OOOCHOBBIBATH
CcOOCTBEHHBIE PacCyXICHUS;

BBIOMpATh CIMOCOO pemieHus: y4eOHOM 3amaud (CpaBHHUBATH HECKOJBKO BAapUaHTOB pPELLCHMS,
BbIOMpATh HanOOJIee MOAXOAAIIMH ¢ YIETOM CAMOCTOATENBHO BBIAECICHHBIX KPUTEPUEB).
ba3oBble nccienoBareibckme 1eiCTBUSA:

UCIOJIb30BaTh BOIMPOCHl KaK MCCIENOBATEIbCKUA HHCTPYMEHT IMO3HaHUsA, (OpMYIHPOBATH
BOIPOCHI, (PUKCUPYIOIKE MPOTUBOpPEUHE, MPOOIEMY, CAMOCTOSATENILHO YCTaHABINBATh HCKOMOE
U IaHHO€, (POpPMHUPOBATh TMIIOTE3Y, ApIYMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHUE;

IPOBOJUTH 1O CaMOCTOSITEIbHO COCTABICHHOMY IJIaHY HECIIOXKHBIA SKCHEPUMEHT, HEOOIbIIoe
UCCJIEIOBAaHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBeKTa, 3aBUCUMOCTEH
00BEKTOB MEXY COOOM;

CaMOCTOSITENIbHO (QOopMyIUpOBaTh O0OOLIEHUS M BBIBOABI IO pe3yJbTaTaM IPOBEAEHHOTO
HaOJII0/IEHUs], UCCIIeIOBaHUS, OLIEHUBATh JJOCTOBEPHOCTh MOJYYEHHBIX PE3Y/IbTaTOB, BHIBOJAOB U
0000I1IEHHI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBLABUTATh MPEINOJOKEHUS O €ro
pPa3BUTUHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POpPMAIUH, JaHHBIX, HEOOXOJUMBIX IS
pelleHus 3aauu;

BBIOMPATh, aHATTM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETHPOBATh HHPOPMAIIUIO Pa3IMYHBIX
BUJIOB U (pOPM IPECTaBICHHUS;

BbIOMpaTh (OpMy TpeICTaBICHUS HHPOPMAIMM U WUIIOCTPUPOBATh pELIaeMble 3aJauu
CXeMaMH, AMarpaMMaMu, HHOM rpadpukoi U MX KOMOMHALMSIMY;

OLICHUBATh HAAEKHOCTh HMHPOPMALMHU IO KPUTEPUSAM, HPEAJIOKCHHBIM YUUTENIEM MU
Cc(OPMYIHPOBAHHBIM CAMOCTOSTENBHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:



BOCTIPUHUMATH U (OPMYTUPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U LETSIMU OOIIEHUS,
SICHO, TOYHO, I'PAaMOTHO BBIP@XKaTh CBOI TOYKY 3PEHHUS B YCTHBIX M INMHUCHbMEHHBIX TEKCTaX,
JaBaTh TIOSICHEHUS IO X0y PEIICHUS 3a/1a4¥, KOMMEHTUPOBATh TOJyUYEHHBINH PEe3ybTaT;

B XOie OOCYXIEHHUs 3a7aBaTh BOINPOCHI IO CYIIECTBY OOCYXJIaeMOW TEMbI, MPOOJIEMBI,
pemaeMoil 3aaun, BHICKA3bIBaTh WJICH, HAIICJICHHBIC HA MOWMCK PEIICHHS, COMOCTABJIATH CBOU
CYXKICHHS C CYXIEHUSMHU JPYTHX YYaCTHUKOB JHANIOTa, OOHAPYKUBATh PA3IIUYHE M CXOACTBO
MIO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

NPEICTaBISITh  PE3YIbTAThl PEIICHUS 3aJa4d, SKCICPUMEHTA, HCCICIOBAaHUS, IIPOEKTa,
CaMOCTOSITENILHO BBIOMpATh (QopMaT BBICTYIUICHUS C Yy4ETOM 3aJad MPE3CHTAMd U
0COOEHHOCTEH ayTUTOPHH;

MOHMMATh W WCMOJh30BaTh IMPEUMYIIECTBA KOMAHIHOW M WHIWNBUAYAILHOH padOThI IMpHU
peleHnr y4eOHbIX MaTEMaTHYECKHUX 3a]1a4;

NPUHUMATH 1Ie]Ib COBMECTHOM JESTEIHbHOCTH, TUIAHUPOBATh OPTaHU3aIMI0 COBMECTHOUW Pa0OTHI,
pacrpenesiath BUABI pabOT, OrOBapUBaThCs, OOCYXIaTh IPOIECC M pe3yiabTar paloThl,
0000111aTh MHEHUS HECKOJIIBKUX JIIOIEI;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboTel (0OCykaeHHs, OOMEH MHEHUSMH, MO3TOBBIC
HITYpPMBI M JPYTUE), BBINOJHATH CBOK YacTh pPabOThl M KOOPIWHHPOBATH CBOW JICHCTBHSI C
JIPYTMMH YICHaMHU KOMAaHIbI, OIICHMBATh KAdeCTBO CBOETO BKJIAga B OOIIMI MPOIYKT TIO
KPUTEPHSIM, CHOPMYJIUPOBAHHBIM YYaCTHUKAMU B3aMMOCHCTBUSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranu3anus:

CaMOCTOSITEIILHO COCTAaBJIATh IUIAH, AJITOPUTM PEIICHUS 3anadu (MM €ro 4acTh), BEIOMPATH
croco® pemieHuss C Y4€TOM HMEIOIIUXCS PECYpCOB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHH ¢ y4€TOM HOBOM MH(OPMAIIUH.
CaMOKOHTPOJIb, SMOIHOHAIbHBIH HHTEJIEKT:

BIQJIETh CIOCO0AaMHM CaMOIIPOBEPKH, CaMOKOHTPOIIS TMpolecca W pe3ylbTara pelieHus
MaTeMaTHYeCKOM 3aa9u;

NpeABUAECTh TPYAHOCTH, KOTOPbIE MOIYT BO3HUKHYTh MpHU PEIIEHUH 3a7auyd, BHOCUTH
KOPPEKTUBBl B JEATEILHOCTb Ha OCHOBE HOBBIX OOCTOSTENHbCTB, HAMIEHHBIX OIIMOOK,
BBISIBJIGHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa JEATEIbHOCTH IIOCTaBICHHOM 1€MW W YCIOBUSAM,
OOBSACHATH MPUYUHBI JOCTH)KCHUS WIIM HEJOCTHIKEHHUS 1[EJIM, HAXOIUTh OIMNOKY, 1aBaTh OLEHKY
NpUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIbTATHI

K xoniy oOydeHuss B 7 kJjacce OOydYalOMMICS TMOJYYUT CIEIYIONIAE TMPEIMETHBIE
pe3ynbTaThl:

Pacno3naBaTh M3y4deHHBIE TIeOMETpUYECKHe (UTYpBl, OINpeneisTh HX B3aUMHOE
pacmojioxeHue, M300pakarb TeoMeTpudecKhue (UTYPHI, BBIIOIHATH YEPTEKU IO YCIOBHUIO
3aJa4vu. I/ISMepHTB J'IHHCf/iHBIC 158 erIOBBI@ BCIIMYUHBI. PeI_HaTB 3aa4 Ha BBIYHUCIICHHUC IJIUH
OTPE3KOB U BEJIMYUH YIJIOB.

Henatps TpyOyr0 OIICHKY JTUHEHWHBIX M YIJIOBBIX BETWYUH MPEAMETOB B PEATbHOUW KU3HU,
pa3MepoB MPUPOJAHBIX 00BEKTOB. Paznuyars pasmMepbl 3TUX OOBEKTOB IO MOPSJIKY BETHUHHBL.

CTpouTh 4epTeku K FT€OMETPUYECKUM 3aa4aM.

[lonb30oBaTbcsl MpU3HAKAMHU PABEHCTBA TPEYrOJbHHUKOB, HCIOJIb30BaTh NPU3HAKU U
CBOMCTBA PaBHOOCIPEHHBIX TPEYTOJIHHUKOB MPH PEIICHUH 3a/1a4.

[IpoBOAUTH TOTUUECKHUE PACCYKIECHHS C UCTIOIB30BAHMUEM I'€OMETPUUECKUX TEOPEM.



[lonb30oBaTbesi MpU3HAKaMHU PABEHCTBA MPSMOYTOJbHBIX TPEYrOJbHUKOB, CBONCTBOM
MEJUaHbl, MPOBEAEHHOW K THUIIOTEHY3€ MNPSIMOYIOJIBHOTO TPEYTrOJIbHHUKA, B PELICHUU
FEOMETPUUYECKHX 3a/1au.

OnpenensaTh NapauieaIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymasi. OnpeaensaTh NapajyIeIbHOCTh MPSIMBIX C MTOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK
OJHOM MPSAMOM 10 TOYEK APYroil MpsIMOK.

Pemiate 3a1aun Ha KieTyaToit Oymare.

[IpoBOAMTH BBIYHCIEHUS M HAXOAWUTh YHCIOBbIE W OYKBEHHbIE 3HAYCHHS YIJIOB B
FEOMETPUUYECKUX  3aJadaX C  HUCIOJb30BAaHUEM CYMMBl  YIJIOB  TPEYrOJbHHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB YIJIOB, OOpa3OBaHHBIX IpPH IEPECEUECHUU ABYX MapaliedbHbIX
NpsIMBIX CeKylel. PemaTe mpakTuueckue 3ajaui Ha HaX0XKJI€HUE YTJIOB.

Brnaznerp noHsATHEM T€OMETPUYECKOTO MECTa TOUEK. Y METh ONpPeeaTh OMCCEKTPUCY YyIiia
U CEepEeIMHHBINA MEPIEHANKYIISP K OTPE3KY KaK TeOMETPUUYECKUE MECTA TOUCK.

@opMynHpPOBATH ONPEACICHHUS OKPYXKHOCTH M Kpyra, XOpAbl U MaMeTpa OKPYKHOCTH,
MOJIB30BAThCS X CBOMCTBAMU. Y METh IPUMEHSThH 3TU CBOWMCTBA ITPU PELICHUH 3a/a4.

Bnagete MOHATHEM ONMUCAHHON OKOJIO TPEYrOJbHHUKA OKPYKHOCTH, YMETh HaXOAUTh €&
neHTp. [loap30BaThCst pakTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJIBHUKA ITEPECCKAIOTCS B
OJIHOW TOYKE, MU O TOM, YTO CEpPEAUHHBbIC NEPIEHAUKYJAPbl K CTOPOHAM TPEYroJbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnagete mNOHATHMEM KacaTelNbHOM K  OKPY)KHOCTH, IIOJIb30BaTbCs TEOPEMOM O
MEePHEHANKYJIIPHOCTH KacaTeIbHON U pajinyca, MPOBEAEHHOTO K TOUKE KaCaHMUsI.

[lonb30oBaTbcs MPOCTEMIIMMM T€OMETPUYECKMMU HEPAaBEHCTBAMM, IIOHUMATh HX
IIPAaKTHYECKUM CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHUS C IOMOILBIO LIUPKYJIS U TUHEHKHU.

K xonimy oOydenuss B 8 kJiacce 0OOydarOmMICS MOJYYUT CIEAYIOIIAE TPEIMETHBIE
pe3ynbTaThl:

Pacrio3sHaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJBHUKOB, MX 3JIEMEHTHI, MOJIb30BAaThCA HX
CBOMCTBAMM NPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpumMeHATh CBOWCTBA TOYKM TIEPECEUCHUs] MEIHWaH TPEyrojbHUKA (IIEHTpa Macc) B
pelIeHnu 3a1a4.

Braners monsiTHeM cpeaHEl JIMHUHM TPEYTrOJbHUKA U Tpamneluu, TPUMEHSITh UX CBOMCTBA
IpU pElIeHUH reoMeTpudeckux 3anad. llomb3oBaThesi Teopemoirn danmeca W TeopemMoll O
MPOTOPIIMOHAIBHBIX OTPE3KaX, MPUMEHATh UX JJI PEIICHUS TPAKTUUYECKUX 3a]1a4.

[TpuMeHsTh pU3HAKU TTOI00US TPEYTOHHUKOB B PEIICHUH T€OMETPUUECKUX 3a/1a4.

[Tonp3oBatbes Teopemoii [ludaropa mas pemieHUs TEOMETPUUECKHX W MPAKTUUYECKUX
3a1a4. CTpoUTh MaTEMaTUYECKYI0 MOJENb B MPAKTHUYECKUX 3aJadax, CaMOCTOSATEIbHO JeNaTh
4epTEX U HAXOAUTh COOTBETCTBYIOIIUE JJTUHEI.

Brnaners moHATHSIMU CHHYCa, KOCMHYyCa M TaHT€HCa OCTPOTO yrjla MPSAMOYTOJIbHOTO
TpeyroibHUKa. [101630BaTHCSA STUMHU MMOHATHUSIMHU JIJIS1 PEIICHUS] IPAKTHYECKUX 3a7ad.

Boruncnsate  (pa3snuyHBIMH - clloco0aMu)  IJIOHIAAb  TPEYroJbHUKA U IJIOMIAAH
MHOTOYTOJBHBIX Quryp (MoJb3ysach, TJ€ HEOOXOAUMO, KambKylasiTopoM). [IpumeHsTs
MOJIy4YeHHbIE YMEHUS B MPAKTUYECKUX 3a7auax.

Brnanets MOHATHSMU BOHCAHHOTO W IIEHTPAJIBHOTO yIja, HCIOIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIY XOpJaMu (CeKyIIMMHU) U YIlie MeXIy KacaTelIbHON U XOpAoi
NP PEIIEHUN TEOMETPUUYECKUX 3a]1a4.

Bnaners moHATHEM ONHMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSATh CBOMCTBA OMMCAHHOTO
YETRIPEXYTOJIPHUKA TIPU PEIICHUN 3a/1a4.

[IpuMeHATh MONy4YeHHbIE 3HAHHUS HAa MPAKTUKE — CTPOUTh MaTeMaTH4YEeCKUE MOJEIH IS
3a/1ay peaTbHOM KU3HU M MMPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C MPUMEHEHHUEM TTOI00US
U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXOIUMO, KATbKYIATOPOM).

K xoniy oOydeHuss B 9 kJjacce OOydYaIOMMICS TOJYYUT CIEAYIONIAE TPEIMETHBIE
pe3ybTaThl:



3HaTh TPUTOHOMETPHUYECKUE (YHKIMH OCTPHIX YIJOB, HAXOIUTh C HX IOMOIIBIO
pasIinyHbIe  BJEMEHThl  MPSMOYTOJbHOI'O  TPEYrojJbHUKA  («pELUIeHHE MPSIMOYIrOJbHbBIX
TPEyroJbHUKOB»). HaxoauTh (C MOMOIIbIO KAJIBKYISATOpA) UIMHBI M YTIIbl JUIS HETaOIMYHBIX
3HAYEHHUH.

[Tonp30BaTbest GopMyNIaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM
JUIsL HAXOKICHHSI COOTHOILIEHUN MEXy TPUTOHOMETPUYECKUMH BEJIMYMHAMH.

Hcnonb30BaTh TEOPEMBbI CUHYCOB U KOCUHYCOB JUIS HAXOXACHUS Pa3IU4HBIX JJIEMEHTOB
TPEYroJbHUKA («pEIIEHUEe TPEYTrOJIbHUKOBY), MPUMEHATh MX IPH PELICHUH TI'€OMETPHUUYECKUX
3a/1a4.

Brnaners nonatusmMu npeoOpa3oBaHus 1000Us, COOTBETCTBEHHBIX JIEMEHTOB M1OI00OHBIX
¢uryp. [lonp3oBarbest cBOMCTBaMU 1101001 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIHHBI U
HAXOJIUTh YIJbl y MOA0OHBIX ¢uryp. Ilpumensars cBoiicTBa MOAOOMS B MPAKTHUYECKUX 3ajayax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (DPUTYP B OKPY’KAIOIIEM MUpE.

ITonp30BaTbCs TeOpeMaMu O MPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEIECHUU OTPE3KOB
CEeKyLIUX, O KBaJpaTe KacaTeIbHOM.

[Tonp3oBaTbcss BEKTOpaMM, MOHMMATh MX TIEOMETPUYECKUH M (U3NYECKUHA CMBICI,
IPUMEHATh UX B PEIICHUH T€OMETpUYECKUX U (usnueckux 3anad. [IpumeHsTh ckaiasipHoe
IIPOU3BENICHUE BEKTOPOB AJIs1 HAX0XKACHUS JUIMH U YIJIOB.

Ilonb30BaTbcss METOAOM KOOpPAMHAT HA INIOCKOCTH, IIPUMEHATh €ro B PpEUICHUHU
FEOMETPUYECKUX U MPAKTUYECKUX 3a/1ay.

Bragers noHATUSMU NPaBUIBHOIO MHOTOYI'OJbHUKA, JJIUHBI OKPY)KHOCTH, JUIMHBI JYyTU
OKPYKHOCTM M DPaJMaHHOW MeEpbl yIJla, YMETh BBIYMCIATH IUIOIIAAb Kpyra M €ro 4acrem.
[TpyMeHSThH MOy4eHHbIE YMEHUS B IPAKTUYECKUX 3a/1adax.

Haxonute ocu (WM LEHTPBI) CUMMETPUU (DUTYp, MPUMEHSTH JIBHUKEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[TpuMeHATh NOJydYeHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IS
3a/1a4 peaJbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOLUE BHIYUCICHUS C MPUMEHEHHEM MOJ00us
U TPUTOHOMETPHUECKUX (PYHKIMH (TIONIB3YSCh, I'71e HEOOXOIUMO, KAJIbKYJIITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
[Ipocreiimne reomeTpuueckue GUrypsl 1
1 I/If cBorictBa. M3me epHHe reOMi I/I}‘IIIZ:CKI/IX 21 1 bubmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 Tpeyrobitir 32 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsIMBIE, CYyMMa YIJI0B 18 1 bubnnoreka [JOK
TpEeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomerpruueckue 23 1 bubnuorexa [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 1
> OBTOpeHHE, 0000MIeHHE sHamHHi 8 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 4 0
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8 KVIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
N bu6mmoreka [IOK
1 q 12 1
CTRIPEXYTOIbHHIH https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u ildHOFO OJE)IHI[LIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa n Havana 10 1 bubmmoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubnuotexa [JOK
IT 4 1
6 OBTOpeHHE, 060bueHHe SHanHil https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnmnoreka HOK
CHUHYCOB. PenieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
[IpeobOpazoBanue mogodus. Merpuueckue Bbu6mmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CITOPH! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI Ha TIOCKOCTH 9 1 bubmorexa OK
p P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [lTMHA
5 OKPY’KHOCTH M TUIOIIalb Kpyra 8 brbmmorexa LTOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bubmmoteka IIOK
6 JlBIDKCHHS IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 006001IeHNE, CUCTEMATH3ALUS 7 9 bubmmnoreka HOK
3HaHUHI https://m.edsoo.ru/7f41al2c
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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