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INOACHUTEJIBHASA 3AIINCKA

['eomeTpust KaKk OIMH M3 OCHOBHBIX Pa3J/leOB LIKOJbHOM MaTeMaTHKH, UMEIOLIUI cBoei
LEJIbI0  00ECIeYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, UX OTHOLICHMH M B3aUMHOE
pacrojoXKeHUE, ONUPAETCd Ha JIOTMUYECKYH0, JOKa3aTeNIbHYK JMHUIO. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUs 3aKIOYAETCs B TOM, YTO 00YyYarOLIHiics
YUUTCSI TIPOBOJUTH JOKA3aTeNIbHbIE PACCY)KIEHHs, CTPOUTh JIOTMYECKHE YMO3AKJIIOUCHMS,
JIOKa3bIBaTh MCTUHHBIC YTBEPXKICHHS U CTPOUTh KOHTPIPUMEPBl K JIOKHBIM, MPOBOIUTH
paccyXIeHHs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
YTBEPKACHHUS.

Bropoii nienbo u3yueHust reoOMETpHH SABISETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IpU
pELICHUH KaK MaTeMaTUYECKUX, TaK U IPAKTUYECKHX 3a/1a4, BCTPEUAIOLIUXCS B PeaIbHOMN KU3HHU.
OOyuarouuiicss JOHKEH HAYYHUTHCS OINPENENUTh T€OMETPHUECKYIO (UTypy, ONMHCATh CIOBAMHU
JAHHBIN YepTEX UM PUCYHOK, HAWTH TUIOIIAb 3€MEIbHOIO YYacTKa, PACCUYUTaTh HEOOXOAUMYIO
JUIMHY ONTOBOJIOKOHHOIO Kabels Wiu TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOUIS. DTOMY
COOTBETCTBYET BTOpAsi, BBIYUCIUTENbHAS JIMHUSA B U3y4eHUU reomerpuu. llpu pemenun 3anau
IPAaKTUYECKOI0 XapakTrepa o0y4yarolUiCcs YUUTCS CTPOUTh MaTeMaTHYeCKHe MOJIENIN PeaIbHbIX
JKU3HEHHBIX CUTyallud, NPOBOJUTH BBIYMCIEHUS U OLIEHHWBATH aJ€KBATHOCTb IOJIYYEHHOI'O
pe3yJibTara.

KpaiiHe BaXHO NOJUEPKHUBATH CBA3M T€OMETPUU C JAPYTMMHU YYEOHBIMHM INpEeIMETaMH,
MOTUBUPOBaTh  MCIIOJIB30BaTh  ONPEACNCHHS  TIeOMETPUYECKUX  (GUIyp UM MOHSATHI,
JEMOHCTPUPOBATh IPUMEHEHUE MOJYyYEHHBIX YMEHUHN B (U3UKE U TEXHHUKE. DTH CBSI3U Haubouee
ApKO BUJHBI B TeMaX «Bektopsl», « Tpuronomerpuyeckue cOOTHOIIEHU», «MeTo KoopauHaT»
u «Teopema ITudaropay.

VYuebublit Kypc «l'eomeTpusi» BKIIOYAET CJEIYIOIME OCHOBHBIC pPa3felibl COAEPIKAHUS:
«I'eomerpuueckne ¢Gurypsl M UX CBoOicTBay, «l3MepeHHe TeOMETPUUECKUX BETUYHHY,
«JlexapToBbl  KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbD», «/IBMKEHHS  MIOCKOCTHY,
«[IpeobpazoBanus mMo100us».

Ha uzyudenue yuebHoro kypca «I'eomerpusi» otBoautcs 204 yaca: B 7 kiacce — 68 yacos (2
yaca B HeJel0), B 8 kiacce — 68 yacoB (2 vaca B Henento), B 9 kitacce — 68 gyacoB (2 yaca B
HEJIEIIO).

COJAEP/)KAHUE OBYYEHUA

7 KJIACC

Havanbable moHATHA TeoMeTpuu. Toudka, mpsimas, OTPE3OK, Jy4. Yroia. Buubsl yrios.
Beprukanbusle ©  cMexHble yrael. buccekrpuca yrma. JlomaHas, MHOIOYT'OJIBHHK.
[TapaienpHOCTh M NEPIEHIUKYISAPHOCTD MPSIMBIX.

Cummerpuunbie Gurypbl. OCHOBHBIE CBOMCTBA 0ceBOl cummeTpuu. [IpumMepsl cummeTpun
B OKPY’KaOIIEM MUDE.

OcHOBHBIE TIOCTPOEHMSI C TIOMOLBIO IUPKYJIA U TMHENKHU. TpeyronbHuk. BeicoTa, MeaunaHna,
OuccekTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO TpeyroibHUKa.

CBoiicTBa W TpU3HAKM paBHOOEAPEHHOro TpeyrojbHuKa. llpu3Hakum paBeHCTBa
TPEYTOJIbHUKOB.



CBolicTBa M MPU3HAKK NapauieNbHBIX NpsMbIX. CymMMa yriioB TpeyrojibHuUKa. BHemiHune
YIJIbl TPEYTOJIbHUKA.

[TpsimoyronbHbI TpeyroiabHUK. CBOWCTBO MeAMaHbl IHPSIMOYTOJIBHOI'O TPEYrOJbHUKA,
NpOBEAEHHOW K runoreHyse. [IpusHaku paBeHCTBA IPSMOYTOJIBHBIX TPEYrOJIbHUKOB.
[IpsaMOyroibHBIN TPEYTrOIBLHUK C YTIoM B 30°.

HepaBeHncTBa B reoMeTpuM: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAaHOM,
TeopeMa o 0OJIbIIEM yTiie U OONbIIEH CTOPOHE TPeYTroNbHUKA. [lepneHIuKysp 1 HAKIIOHHAS.

['eomeTpuueckoe MecTo TOYeK. buccekrpuca yria W CepeIUHHBIN NEPIEHIUKYISAP K
OTPE3KY KaKk Fr€OMETPUUECKUE MECTA TOYEK.

OkpyXHOCTb M KpyI, XopJa M JAMaMeTp, HMX CBOIcTBa. B3anMHoe pacrosioxeHue
OKpYXHOCTH U npsimoii. KacarenbHas u cexyias K oKpyHocTu. OKpyKHOCTb, BHUCaHHAsI B yTOJL.
Bnucannas u onvcaHHasi OKPYXHOCTH TPEYTOJIbHHUKA.

8 KIIACC

Yerpipéxyronbauku. Ilapamenorpamm, €ro Ipu3HakKd W CBOMCTBA. YacTHbIE cCily4au
napajuiejorpaMmoB (IPsSIMOYTOJIBHUK, pOoMO, KBaapaT), WX MPU3HAKKM U CBOMCTBa. Tpamerus,
paBHOOOKas Tparenus, e€ CBOCTBa U Npu3Haku. [IpsMoyronbHas Tpaneuus.

Meron ynBoenust Meauanbl. LlenTpanbHas cummerpus. Teopema Daseca u Teopema o
IPONOPLUOHAIIBHBIX OTPE3KaX.

Cpennue TMHUM TPEyrojbHUKa U Tpaneuuu. LlenTp macc TpeyrojabHuKa.

[Tonobue TpeyronbHUKOB, KO3 duiueHT noaodus. [IpusHaku mogo0Ousi TpeyroabHUKOB.
[Tpumenenue moo0Ust P PEIICHUH TPAKTUUYECKHUX 3a]1a4.

CaolicTBa miomaae reomerpuueckux guryp. @opmyisl As IJIOLAAW TPEYrojJbHUKA,
napajuiesiorpaMma, pomoOa u tpanenun. OTHOIIEHHUE IIOMAACH MOT00HBIX Quryp.

Brruncnenue miomaaei TpeyroabHIKOB 1 MHOTOYTOJILHUKOB Ha KJIeT4aToi Oymare.

Teopema I[Tudaropa. [Ipumenenue Teopemsl [Iudaropa npu perreHuN TpakKTHUECKUX 3a]1a4.

CuHyC, KOCHHYC, TAHI'€HC OCTPOIO yIja MpsAMOYIOJbHOIO TpeyrojbHuKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpudeckue ¢pyHkuuu yrios B 30, 45 u 60°.

BrircanHble M LIEHTpaJIbHBIE YITIBI, YTOJI MEKIY KacaTeIbHOM M XOpIOW. YTIIBI MEXIYy
XOpAaMH U CeKyIIMMHU. BricaHHble 1 onMcaHHbIE YETHIPEXYTOJIBHUKY. B3aMHOE pacnosioskeHne
IByX okpyxHocTell. Kacanue okpyxHocteil. OO1ue kacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, kocunyc, TaureHc yriaoB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
DopMyIel IPUBEACHHUS.

Pemenune tpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. Permienue
MPAKTUYECKUX 3aJ[ay C UCIOIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpa3zoBanue noxodus. Ilogobre cOOTBETCTBEHHBIX HJIEMEHTOB.

Teopema 0 IpoOM3BENEHNN OTPE3KOB XOP, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.

Bektop, miuHa (MOAYNb) BEKTOpa, COHANpaBlI€HHbIE BEKTOPHI, ITPOTHUBOMOIOXKHO
HAIpPaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpallMM HaJ
BEKTOpaMHU. PaznokeHue BeKTOpa 1o IByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BEKTOpA.
CkanspHoe Mpou3BeIeHNE BEKTOPOB, IPUMEHEHUE /711 HaX0XKJI€HUS JJIUH U YTJIOB.

JlexapToBbl KOOpAMHATBI Ha IIOCKOCTH. YPaBHEHUS TMpPSMOM U OKPY)KHOCTH B
KOOpJMHATAaX, [IEPECEUEHUE OKPY)KHOCTEN U MPAMBIX. METO1 KOOpAUHAT U €70 IPUMEHEHHUE.

ITpaBuiibHBIE MHOTOYTONIBHUKU. JlJInHA OKpYyX)HOCTU. ['pagycHas u paguaHHas Mepa yria,
BBIUKCJIEHHE JUIMH OyT OKpykHOCTel. [Tnomane kpyra, cekTopa, cerMeHra.



JIBMOKEHUS IIJIOCKOCTH U BHYTPEHHHE CUMMETPHUH (DUTYp (3JIEMEHTapHBIE MTPEICTABICHUS).
[TapayiensHslil nepenoc. 11oBopor.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE Ppe3yabTaThl OCBOCHHUS TPOrpaMMbl ydeOHOro kypca «I'eomerpus»
XapaKTEePU3YIOTCS:

1) naTpuoTHYeCKOEe BOCIIUTAHME:

NpOSIBJICHUEM HHTEpeca K NPOLUUIOMY M HACTOAIIEMY POCCHMCKONM MaTeMaTHKH,
IIEHHOCTHBIM OTHOIIEHHWEM K JOCTHDKCHHSAM POCCHHCKUX MAaTeMAaTHKOB W POCCUHCKOU
MaTEeMaTHYECKON ITKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHKEHUN B IPYTUX HAYKaX U MPHUKIIATHBIX
chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakJIaHWMHA W peaM3alliid €ro Ipas,
NPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO oO0IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0OCYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MNPUMEHEHUEM JOCTHXKEHUMN
HAyKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3TUUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE Y4YacTHE B PEIICHHH MPAKTUYECKHUX 3a/lad MaTeMaTU4YeCKOU
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYE€CKOTr0 00pa30oBaHUs Ha MPOTSKEHUU BCEH
JKU3HU JJIs1 YCHEIIHON MpO(ecCUOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHOW TpPAaeKTOpHUH OOpa3oBaHUS U
YKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CITOCOOHOCTBIO K DMOIIMOHATIBHOMY M JCTETHYECKOMY BOCHPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEHICHU, PacCyKIeHUHN, YMEHUIO BUJETh MaTeMaTHYEeCKIEe 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpUEHTAIIEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPECTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHHUEM
MaTeMaTHUYeCKON HayKH Kak c(epbl 4YelOBEYECKOW MNeATeNbHOCTH, ITAloB €€ pa3BUTUSA U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIIMN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
HCCIIEIOBATENILCKON JIEATEIbHOCTH;

6) pusuveckoe BocnuTanue, GOpMUPOBAHNE KYJbTYPbI 310POBbS M SMOLMOHAJIBHOTO
O/1aronosy4us:

TOTOBHOCTBIO PUMEHSTh MaTEMAaTHUECKHIE 3HAHUS B HHTEPECAaX CBOETO 3/I0POBBS, BEACHUS
310poBOTO 00pa3a *KU3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHSITHNA U OTABIXA,
perynspHas (u3nUecKkas aKTUBHOCTB), COPMUPOBAHHOCTHIO HaBbIKa pe(IeKCUU, TPU3HAHUEM
CBOETO IpaBa Ha OMMOKY W TAKOTO K€ MpaBa APYroro 4YeIOBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUUM ISl pelleHus 3ajad B 00JacTu
COXPAHHOCTH OKpYXKAIOIIEH cpeabl, MIAHUPOBAHUSA MOCTYIKOB M OIEHKH HMX BO3MOKHBIX



HOCJEICTBUM Ul OKpYXarollell cpesbl, 0CO3HAaHHEM TIJI00AJILHOTO XapaKTepa KOJIOIMYECKHX
npoOJeM U MyTel uxX pereHus;

8) aganTanusa K H3MEHAIMMCS YCI0BHAM COLUAILHONH M IPUPOAHOI Cpelbl:

TOTOBHOCTBIO K JICHCTBHUSAM B YCJIOBMSX HEONPEICIEHHOCTH, MOBBIILICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4Y€pe3 MPAKTHUYECKYIO ACATEIbHOCTh, B TOM YUCIIE YMEHHUE YUUTHCS Y APYTHUX
Jro/iel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3
OIIBITA IPYTUX;

HE00X0MMOCTBIO B ()OPMHUPOBAHNUU HOBBIX 3HAHWH, B TOM uucie GOpMyIupoBaTh UIEH,
HOHATHS, TMIIOTE3bl 00 00BEKTaX M SBJICHMSAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABaTh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEOYIOUIMI KOHTpMEp, KOPPEKTHPOBaTh IPUHUMAaEMble DPELICHUs M JEHCTBUI,
(bopMynHpOBaTh U OLIEHUBATh PUCKHU U MOCIEACTBUS, HGOPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble oruueckue AeiicTBUs:

® BBUIBJIATH M XapaKT€pPU30BaTh CYIIECTBEHHbIC IPU3HAKH MAaTEMaTHYeCKHX OOBEKTOB,
NOHATUH, OTHOIIEHUH MEXIy MOHATUAMH, (DOPMYIUPOBATH ONpEICICHHs TOHITHH,
YCTAaHABJIMBATh CYIIECTBEHHBIN MPHU3HAK KIACCH(HKAIIMKA, OCHOBAHUS ISl 000OLICHUS U
CpaBHEHMsI, KpUTEPUH [TPOBOIUMOI0 aHAIN3a;

® BOCIPUHUMATH, (OPMYIHPOBATH M TPEOOPAa3OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHILIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

® BBIBIATH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOpeUMsl B (haKTax,
JAHHBIX, HAOJIOJEHUAX U YTBEPXKACHUAX, INpeAjaraTb KpUTEpUU JUIS  BBIABJICHUSA
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JenaTb BBIBOJBl C HCIHOJb30BAHMEM 3aKOHOB JIOTHUKH, JEAYKTHBHBIX M WMHIYKTUBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa3dupaTh JOKa3aTelbCTBA MaTeMaTHUECKUX YTBEP)KICHHMH (MpsMble U OT HPOTHUBHOIO),
IPOBOAMTH CaMOCTOSITEJIbHO HECJIOXHBIE JIOKa3aTeNbCTBA MaTeMaTH4YeCKUX (aKToB,
BBICTpAauBaTh apryMEHTAllUI0, NPUBOAWTH MPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BBIOMpATh crOCOO perieHust yueOHOU 3a/1auu (CpaBHUBATh HECKOJIBKO BapHaHTOB PEILIEHUS,
BbIOMpATh HanOoJIee MOAXOASIINMI ¢ Y4ETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPHUEB).

ba3oBblie uccienoBaTe/bCKUe A1eHCTBHA!

® UCHOJb30BATh BOMPOCHI KaK HCCIIEIOBATEILCKUN MHCTPYMEHT MO3HAHUsA, (OpPMYJIHUpOBATH
BOINPOCH], (DUKCUPYIOIIME MNPOTHBOpEUHE, MNpoOJIeMy, CaMOCTOSTEIbHO YCTaHABIUBATh
HCKOMOE U JJaHHO€, (OPMHUPOBATh TUIIOTE3Y, ApTyMEHTHPOBATh CBOIO MO3UIUIO, MHEHHE;

® [POBOJUTH IO CAMOCTOSITEIBHO COCTaBICHHOMY IUIaHY HECJIOXKHBIA 3KCIEPHUMEHT,
HEeOOJIbIIOE HCCIEA0BAaHNE O YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro OObEeKTa,
3aBHCUMOCTEI 0OBEKTOB MEXTy COOOI;

®  CaMOCTOSATENbHO (OPMYyIUPOBATH OOOOIIEHHS] U BBIBOJABI MO PE3yJbTaTaM IMPOBEIEHHOTO
HaOJII0IeHNs, UCCIIEI0BaHMsI, OLIECHUBAThH JOCTOBEPHOCTH NOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB
1 0000IIIEeHHI;



IMPOTrHO3UPOBATH BO3BMOKHOC Pa3BUTUC NPOUECCCA, 4 TAKKC BbIABUTATh ITPCATIOIOKCHUA O €TI0
Pa3BUTHHU B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOYHOCTH HMH(OPMALIMU, JaHHBIX, HEOOXOAMMBIX IS
pelleHus 3a1a4H;

BbIOMpaTh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIUIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

BbIOMpaTh (QopMy MpelacTaBieHHs MHQOpPMAIMM U WUIIOCTPUPOBATH pellaeMble 3a7auu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAAEKHOCTH WHGPOPMALMU IO KPUTEPHUSM, NPEIJIOKEHHBIM YUUTEIEM HIIH
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUSA:

BOCIIPHHUMATh U (OPMYJIUPOBATH CYKACHUS B COOTBETCTBUU C YCJIOBUSMH U IETSMH
o011eHus, ACHO, TOYHO, TPAaMOTHO BBIpa)KaTb CBOI TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX
TEKCTaX, JaBaTh IOSCHEHMs IO XOJy PpEIICHUs 3aJayd, KOMMEHTHPOBAThH I10JIy4YEHHbIN
pe3yJbTar;

B XOJle OOCYXIEHMs 3a/laBaTb BOIIPOCHI IO CYILECTBY OOCYKAaeMOH TeMbl, IpPOOJIEMbI,
peraeMoil 3aauu, BbICKa3bIBaTh UJI€U, HAIIEJIEHHbIE HA TIOUCK PELIEHMS], COIIOCTABISATh CBOU
CYXJIEHUS C CY)KICHUSIMU JIPYTUX YYaCTHUKOB 1MAJIOra, 00HApyKUBaTh pa3InyKle U CXOACTBO
HO3ULIUH, B KOPPEKTHOU opme (HOpMyIHUpOBaTh Pa3HOITIACHSL, CBOU BO3PAKEHHUS;
IOpPEICTaBIATh PEe3yJbTaThl PELICHUs 3a/laud, HSKCIHEPUMEHTa, HCCIEJ0BaHMs, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpPaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3a7ady INpe3eHTalud U
0COOEHHOCTEHN ayAUTOpUH;

[OHUMAaTh U HCIOJb30BATh IPEUMYIIECTBA KOMaHAHON M MHIMBUAYaJbHONH paboOTHl MpH
pelIeHnH yueOHbIX MaTEMaTUUYECKUX 3a/1a4;

OPUHUMATh 1IeJIb COBMECTHOM JEATENbHOCTH, IUIAHUPOBAaTh OPraHU3ALUI0 COBMECTHOM
paboThl, pacnpenensiTe BHUIbI pabOT, J0roBapHBaThCs, OOCYXJaTh IMPOLECC U PE3yibTar
paboTbl, 000011aTh MHEHHSI HECKOIBKUX JTFOJICH;

y4acTBOBaTh B TPYNIOBBIX (Qopmax padoTsl (00CyXkaeHHs, OOMEH MHEHUSMH, MO3TOBBIE
IITYPMBl U JPYTHE), BBHIIOIHATH CBOIO YacTh pabOThI M KOOPJIMHHPOBATH CBOM JIEHCTBHS C
JPYTUMH 4YJ€HaMU KOMaH]Ibl, OIICHWBaTh KAayeCTBO CBOETr0 BKJaja B OOLIMI MPOAYKT MO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe TeiiCTBUS
Camoopranusanus:

® CaMOCTOSITEIbHO COCTaBJATh IUIAH, aJTOPUTM pELIeHHs 3ajayd (Wi €ro 4acth),
BBIOMpATh CHOCOO peleHus ¢ Y4ETOM HMEIOUIMXCS PECYpcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh M KOPPEKTHPOBAaTh BApUAHThl PELIEHUN C y4ETOM
HOBOM MH(OpMaInu.

CﬂMOKOHTpOJ’Ib, AMOLMOHAIbHBIA HHTEJLJIEKT:

e BIAJETh CIIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOJIA Ipolecca M pe3yibTara PelleHus
MaTeMaTU4YeCKOU 3a/1a4u;

® [pPEIBUAETH TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PEIICHHH 337a4H, BHOCHUTH
KOPPEKTHUBBI B JIETEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, HAHJAEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;



® OIICHUBAaTh COOTBETCTBUE PE3yNbTaTa ACATEIbHOCTU IMOCTABICHHON IENU U YCIOBUAM,
OOBSCHATH MPUYMHBI JOCTHKCHUS WIIN HEJIOCTIDKEHHUS 1eNTN, HaXOAUTh OIINOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

NPEIMETHBIE PE3YJIBTATHBI

K xonmy oOydeHuss B 7 kJjacce OOyYaIOMIMKCS MOJYYUT CICAYIONIHAE TMPEIMETHbIE
pEe3yJbTAThI:

PacrioznaBath W3yueHHBIE TEOMETPUYECKHE (UTYPBI, ONPENeIsITh WX B3aUMHOE
pacmooxeHue, n300paxkaTh reOMeTpHISCKUe (PUTYPHI, BBITOIHATH YUEPTEKU MO YCIOBUIO 3aa4H.
N3MepsaATh nuHEHHbIC U YIJIOBBIE BEJIMYMHBI. PemaTes 3aauu Ha BBIYUCICHUE JIMH OTPE3KOB U
BEJIMYMH YTJIOB.

Jlenats rpyOyI0 OIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B PEAbHOM >KHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. Paznudars pa3mMepbl 3TUX 0OBEKTOB IO MOPSIKY BETHUUHBL.

CTpOoUTh YEPTEKHU K TEOMETPUUECKUM 3a7a4aM.

[lonb30oBaTbcsl NpU3HAKAMH PABEHCTBA TPEYrOJbHHMKOB, HCIOJIb30BaTh NPU3HAKU U
CBOMCTBA PaBHOOEIPEHHBIX TPEYTrOJIHLHUKOB IPH PEIICHUN 3a/1a4.

[IpoBOOUTH JIOTHYECKHUE PACCYKICHUS C UCIIOIb30BAHUEM T€OMETPHUUECKUX TEOPEM.

[lonb30oBaTbcsl MpU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB, CBONCTBOM
MEJUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSAMOYTOJIbHOTO TPEYrOJbHUKA, B PpELICHUU
reOMETPUYECKHUX 3a/1a4.

Ornpenenars MapauieTbHOCTh MPAMBIX C TOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT ¢ HUMHU
cekymas. Onpeaenars NapajyiebHOCTh HPSIMBIX C MTOMOILBI) PAaBEHCTBA PACCTOSHUNM OT TOYEK
OJIHOM MPSIMOM 10 TOYEK JAPYroM mpsiMOil.

Pemiate 3a1aun Ha kieTyaToi Oymare.

[IpoBOIUTH BBIUMCICHUS W HAXOAWTH YHCIOBbIE M OYKBEHHbIC 3HAUYECHHSI YIJIOB B
F€OMETPUUYECKHX 33/1ayax ¢ UCIOJIb30BaHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB yTJIOB, 00pa30BaHHBIX MPH NMEPECEUCHHUH ABYX NapaUIeTbHBIX MPSAMBIX ceKylel. PemaTs
MPAKTUYECKHUE 3a/1a4M HAa HAXOXKJICHHUE YTJIOB.

Bianets moHATHEM T€OMETPUYECKOTO MECTa TOUYEK. Y METh ONPENesaTh OUCCEKTPUCY yTriia
Y CEpEIVHHBIN NEPHEHAUKYISAP K OTPE3KY KaK FT€OMETPUUYECKUE MECTA TOUEK.

DopmMyIUpPOBaTh ONPENEIEHUS OKPYKHOCTH M Kpyra, XOpAbl U JUAaMETPA OKPYKHOCTH,
MOJIb30BaThCA UX CBOMCTBAMHU. Y METh IPUMEHATH 3TH CBOWCTBA MPU PEUICHUH 3aa4.

Bnanete moHATHEM ONHUCAHHON OKOJO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAXOJUTh €€
neHTp. [lonp3oBaThCcs GakTamMu 0 TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B
OJHOM TOYKE, U O TOM, YTO CEpPEAMHHBIE NEPHNEHIUKYJAPHl K CTOPOHAM TpPEyroJIbHUKa
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnamere noHATHMEM KacaTeNbHOM K  OKPYKHOCTH, IIOJIb30BAaTbCs TEOPEMOM O
MEPIECHINKYIISIPHOCTH KacaTeIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KaCaHMUS.

[Tonp30BaTbCcst NOPOCTEMIIMMU T€OMETPUUYECKMMHM  HEPABEHCTBAMM, IIOHUMATh MX
MPaKTUYECKUHA CMBICI.

IIpoBOIUTHE OCHOBHBIE T€OMETPUUECKHE MOCTPOEHHUS C TOMOIIBIO LIUPKYJISI U JTMHEUKH.

K xonmy oOyueHus B 8 kiacce 0OydYaromMiics TMONYYHT CIEAYIOUIUE MpPEeIMETHBIC
pEe3yJIbTaThL:

Pacnio3HaBaTh OCHOBHBIE BBl YETHIPEXYTOJBHUKOB, WX 3JIEMEHTHI, MOJIb30BaThCI HUX
CBOWMCTBaMHM MPH PEIICHUU F€OMETPUUYECKHUX 3a]1ay.



[IpuMeHATH CBOWCTBA TOYKM IE€PECEUYEHUS MEIMAH TPEYrojibHUKa (LIEHTpa Macc) B
peleHny 3aau.

Bnagers nonstuem cpeaHel JMHUM TPEYrOJIbHUKA M TPAlEUH, IPUMEHITh UX CBOWCTBA
IIPU pEIIeHHH TreoMeTpuueckux 3anad. Ilomp3oBarecs Teopemon Paneca M TeOpeMoOH O
IIPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATh UX AJI PEIICHUS NPAKTHYECKUX 3a/1a4.

[TpuMeHsTh IpU3HAKU 10100US TPEYTOJIbBHUKOB B PELIEHUH F€OMETPUUECKUX 3aa4.

[Tonw3oBatbest Teopemoii [Tudaropa asns pemeHns reOMEeTPUIECKUX U MPAKTUYECKUX 3a71ad.
CrpouTh MaTeMaTHYECKYIO MOJEIIb B IPAKTUYECKUX 3a/ladaX, CAMOCTOSITENIBHO AEaTh YEPTEK U
HaXOJUTb COOTBETCTBYIOLINE JUIUHBI.

Biamers moHATHAMU CHHYCA, KOCMHYCa M TaHI€HCAa OCTPOrO yIjla INPSAMOYIOJIbHOTO
TpeyroiabHuKa. I101p30BaThCs 3TUMHU NOHSITUSMM JUIs PELICHUS IPAKTUUECKUX 3ajau.

Bbruucnate  (pasnuyHbIMM - clloco0aMu)  IUIOIIAJb  TPEYrOJIbHUKAa M IJIOLIAIu
MHOTIOYTOJbHBIX  (uryp (monb3ysch, I/A€ HEOOXOIUMO, KayibKyinaropoMm). [IpumeHsATh
II0JIyYEHHBIE YMEHMSI B IPAKTUYECKUX 3a/ladax.

Brnagers NOHATHAMM BOMCAHHOTO U LIEHTPAJIBHOIO yIja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIiIaX MEXAy XOpJaMH (CeKyIIMMH) U YIJie MeKIy KacaTeJIbHOU U XOpAoH pu
PEILIEHNN T€OMETPUYECKUX 3a/1ay.

Bragers moHsATHEM ONHMCAHHOTO YETHIPEXYTOJbHHUKA, MPUMEHSATh CBOICTBA ONMCAHHOIO
YEeTBIPEXYTOJIbHUKA NIPU PELICHUH 3a/1a4.

ITpuMeHATh NOyYyeHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH I
3ajlay peaJbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCIICHUS C IPUMEHEHHEM 000U
U TPUTOHOMETPUH (TTOJIB3YSCH, TJI€ HEOOXOAMMO, KAIBKYIATOPOM).

K xoniy oOydenuss B 9 kJjiacce OOydYarOIIMICS TMOJYYUT CIEAYIOIIHUE TMPEIMETHBIE
pE3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJIOB, HAXOIUTH C MX TOMOILBIO pa3INYHbIe
AJIEMEHTHI MPSMOYIOJBHOTO TPEYroJbHUKA («PEUIEHHE MPSIMOYIOJbHBIX TPEYTOJIbHUKOBY).
HaxoauTh (¢ moMOmIbI0 KanbKyJIATOpa) JUTMHBI U YIJIbI ISl HETAOJIWYHBIX 3HAUECHUH.

[Tonp3oBaTbest popMysiaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOKIEHHSI COOTHOIIEHNI MEXy TPUTOHOMETPUYECKUMH BETMYMHAMH.

Hcnonb30BaTh TEOpPEMbl CHHYCOB U KOCHHYCOB JUISl HAXOXK/IE€HUS PA3IUYHbIX 3JIEMEHTOB
TPEYrojbHUKa («pElIeHUEe TPEYroJbHUKOBY»), MIPUMEHSTh WX IMPU PELUICHUH T'€OMETPUUYECKUX
3az1ad.

Brnaners nonatusimMu npeoOpa3oBaHus Mo100us, COOTBETCTBEHHBIX AJIEMEHTOB MOI00HBIX
¢uryp. Iloap3oBaThCs CBOMCTBAMU MO00MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JAJIUHBI U
HaXOJUTh YIJbl Y MOJ00HBIX (uryp. IlpuMeHsaTs cBoiicTBa moJo0usl B MPaKTUUYECKUX 3a/ayax.
YMeTb NpUBOAUTE MPUMEPHI NOJOOHBIX (DUTYP B OKPY’KAIOIIEM MUpE.

ITonp30BaTbCa TeopeMaMu O NMPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEIEHUH OTPE3KOB
CEKYIIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThcs BEKTOpaMM, MOHUMATh HMX T€OMETPUYECKUH U (PU3NYECKUIl CMBICI,
OPUMEHATh MX B PELICHUH T'eOMETPHUYECKUX M (U3M4ecKkux 3ajad. [IpuMeHSTH cKanspHoe
IIPOU3BEICHNE BEKTOPOB AJI1 HAXO0XACHUS JUIMH U YIJIOB.

[Tonb30BaTbCcs METOAOM KOOpPAMHAT Ha IUJIOCKOCTH, MPHUMEHSTh €ro B pelIeHUuU
F€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Brnagers NoHATHAMHM NPaBUIBHOTO MHOTOYIOJbHUKA, JJIUHBI OKPY)KHOCTH, JUIMHBI JyTU
OKPYXKHOCTH M DPaJMaHHOW MEpbl YIJa, YMETh BBIYMCIATH IUIOIIAAb Kpyra M €ro 4acrem.
[TpyMeHsTH MoydeHHbIE YMEHHS B MPAKTUYECKUX 3a/1avax.



Haxonute ocu (MM LEHTPHI) CUMMETpUU (DUTYp, NMPUMEHATh JBUXKEHUS IJIOCKOCTU B
IIPOCTEUIINX CIIyqasiX.

IIpuMeHATh IOJIy4eHHBIC 3HAHMS HA IIPAKTUKE — CTPOMTh MATEMaTU4YECKUE MOJEIU UL
3ajjay peaJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCIICHUS C IPUMEHEHUEM 000U
U TPUTOHOMETPUUECKUX (PYHKIMH (TIONIB3YSACH, I/1e HEOOX0IUMO, KAIBKYIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m Konrpoubnsie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
. Hpomeﬂﬁmne Ir/IeOMeTqueCKHe burypsl u y BuGmorexa LOK
uX cBoiicTBa. M3mepenue
P https://m.edsoo.ru/7f415e2e
FEOMETPUUECKUX BEITHUNH
bubmuorexka [JOK
2 T 22 1
PEYTOILHIIEH https://m.edsoo.ru/7f415e2e
[TapannenpHbIE PAMBIE, CYMMa yTJIOB bubnuotexa [JOK
3 14 1
TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpYT. [ eomeTprueckue 14 1 bubnunoreka [JOK
HOCTPOCHHUS https://m.edsoo.ru/7f415e2e
bu6mmorexa [IOK
5 IT i 4 1
osropenie, obobuerie sHanuil https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

[TPOI'PAMME



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/l Kounrpoubusie IIpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [JOK
1 4 & 12 1
CTPIPEXYTOTRHIICH https://m.edsoo0.ru/7f417e18
2 mponopommmn opewa notoGie | 15 1 BuGinorexa LIOK
POTIOPH P > oA https://m.edsoo.ru/7f417e18
TPEeYroJIbHUKU
5 perommon namoresromms dur 14 1 bGmorera LOK
eyt o P https://m.edsoo.ru/7f417e18
[Tnomaau nonobHbIX puryp
4 Teopema [Tudaropa u Hauana 10 1 bubnmnoreka [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTU. Brincannsie n
5 ONMUCAHHBIE YEThIPEXYTOJIbHUKH. 13 1 bu6nuorexa [IOK
KacarenpHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
bu6mmorekxa [OK
6 IT 6006 i 4 1
OBTOPEHIE, ODODIIEHHE SHAHMH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

[TPOI'PAMME



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 KJIACC

KoumnuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM
Ne ni/m Konrpoububie IIpakruueckne  (uudposbie)
NPOrpaMMsbl Bcero
padoTbI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
1 Tpuronomerpusi. TeopemMbl KOCHHYCOB U 16 1 bubmuoreka [JOK
CHHYCOB. PelieHue TpeyrojisHHUKOB https://m.edsoo.ru/7f41al2c
2 Vermreommt coomonens s 10 1 biorera LIOK
P https://m.edsoo.ru/7f41al2c
OKPYKHOCTH
bu6mmoreka [IOK
3 B 12 1
CITOPH! https://m.edsoo.ru/7f41al2c
4 JlexapTOoBBI KOOPAMHATHI HA TJIOCKOCTH 9 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f41al2c
;| o g |
Py B Hv pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue miomniaaei
6 JIBMO>KEHUS TIIOCKOCTH 6 bubmmorexa LIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600MIEHNE, 7 9 bu6mmorexa [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I1O 68 6 0

I[TPOTPAMME



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
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