


MNOACHUTEJIbBHAS 3AIINCKA

I'eomeTpusi Kak OJMH U3 OCHOBHBIX Pa3JeJ0B LIKOJIbHOM MaTEMaTUKH, UMEIOIIUNA CBOCH
LENIBI0  00ECNEYNUTh H3yuYeHHE CBOWCTB U pa3MepoB (QUIYp, HUX OTHOLICHMH M B3aUMHOE
pacrojoXKeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTCNIbHYK JUHUIO. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUs 3aKIOYAETCsl B TOM, YTO 00YyJarOLIHiics
YUUTCS TNPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTHHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IIPOBOJHTH
paccyXIeHUs «OT IPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, (OPMYJINPOBATh OOpaTHbIE
YTBEPKACHHUS.

Bropoil nenbro n3ydeHus reOMETpUH SBJSECTCS UCIIONIb30BaHUE €€ KaK MHCTPYMEHTA IIPU
PEIIECHUU KaK MaTEMATHYECKUX, TaK ¥ IPAKTUYECKUX 3a/a4, BCTPEYAIOIIHUXCS B PECAJIbHOM JKU3HU.
OOyuarouuiics JOHKEH HAYYHUTBhCS OINPENENUTh €OMETPUUYECKYI0 (Urypy, ONHUCATh CIOBAMU
JAHHBINA 4epTEX UM PUCYHOK, HAWTH IUIOIIAAb 3€MEIbHOIO YUacTKa, PaCCUUTaTh HEOOXOAUMYIO
JUIMHY OTITOBOJIOKOHHOTO KaOemnsi Wi TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOHIIS. DTOMY
COOTBETCTBYET BTOpasi, BBIUUCIMTEIbHAS JUHUSA B U3ydyeHUU reomerpuu. llpu pemenun 3agau
IPAaKTUYECKOI0 XapakTepa o0y4yaroluicsl YUUTCS CTPOUTh MaTeMaTUYeCKHe MOJIENIN PeabHbIX
JKU3HEHHBIX CUTYyallud, NPOBOJWUTH BBIYMCIEHUS U OLIEHHWBATH aJ€KBATHOCTb IOJIYYEHHOI'O
pe3yJbTara.

KpaiiHe BaXHO NOJUEPKUBATH CBA3M T€OMETPUU C JAPYTMMHU YYEOHBIMH INpEeIMETaMH,
MOTUBUPOBaTh  MCIIOJIb30BaTh  ONPEACNCHHS  TIEOMETPUYECKUX  (GUIyp U MOHSATHI,
JEMOHCTPUPOBATh IPUMEHEHUE MOJYyYEHHBIX YMEHUN B (U3UKE U TEXHUKE. DTH CBSI3U Hauboiee
ApKO BUJHBI B TeMaX «Bektopbl», « Tpuronomerpuyeckue cOOTHOIIEHU», «MeTo KoopauHaT»
u «Teopema IIudaropa.

VYuebHblit Kypc «['eomeTpus» BKIIOYAET CJEIyIOIME OCHOBHBIE pPa3fesibl COAEPIKAHUS:
«l'eomerpuueckue ¢Gurypsl M UX CBoOicTBay, «l3MepeHHe TIeOMETPUUECKUX BEIUYHHY,
«JlexapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbD», «/IBHKEHUS  MIOCKOCTHY,
«[IpeobpazoBanus mo00us».

Ha uzydenue yuebHoro kypca «I'eomerpusi» otBoautcs 204 yaca: B 7 kiacce — 68 yacos (2
yaca B HeNel0), B 8 kiacce — 68 yacoB (2 vaca B Henento), B 9 kitacce — 68 gyacoB (2 yaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUSA

7 KJIACC

Havanbable moHATHS reoMmeTpuu. Touka, mpsimasi, OTPE3OK, Jyd. YTroia. Buubel yrios.
BeprukansHele U cMmexHbIe yribl.  buccekrpuca yria. JlomaHas, MHOIOYTrOJIbHUK.
[TapayuieabHOCTB U MEPIEHIUKYISAPHOCTD IPSIMBIX.

Cummerpuunbie Gurypbl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpuu. [IpumMepsl cummeTpun
B OKPY’KAIOIIEM MUDE.

OcHOBHBIE TIOCTPOEHMSI C TIOMOILIBIO IUPKYJIA U TMHEWKHU. TpeyronbHuk. Beicota, Meaunana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO TpeyroibHUKa.

CroiicTBA W TpU3HAKKM pPaBHOOEAPEHHOTO TpeyroibHuKa. IIpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IpHU3HAKU MapajuieNbHbIX NpsAMbIX. CymMMa yIioB TpeyrojbHUKa. BHemHue
YTJIbI TPEYTOJIbHUKA.



[IpsamoyronbHbI TpeyroiibHUK. CBOHCTBO MEIHUAHBI MPSMOYTOJBHOTO TPEYroJIbHUKA,
NPOBEACHHOW K runoreHyse. [IpusHaku paBeHCTBA IIPSAMOYIOJIBHBIX — TPEYrOJIBHUKOB.
[TpstMOyToNbHBIN TPEYroJIbHUK ¢ yrioM B 30°.

HepaBeHcTBa B reOMETpUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yrie U O0oblIei cTOpoHe TpeyroibHUKa. [leprneHIuKysp u HaKJIOHHAs.

['eomeTpruueckoe MecTo TOueK. buccekTpuca yrina u cepeiMHHBIA NEPHEHAMUKYISIP K
OTPE3KY KaK N€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb M KpyI, XOpJa M JAMaMeTp, MX CBOMCTBA. B3amMHOe pacrosiokeHue
OKpYHOCTH 1 nIpsimoi. KacarenpHas u cexyas K OKpykHOCTU. OKpy>KHOCTb, BIUCAHHAsI B yTOJL.
BnucanHas n onucaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yerpipéxyronpuuku. [lapamienorpamMm, ero mpusHaku M cBoilcTBa. YacTHble ciiydau
napajuiejorpaMmoB (IPsSIMOYTOJIBHUK, poMO, KBaJApaT), WX TMPU3HAKKM U CBOMCTBa. Tpamenus,
paBHOOOKas Tpamnenwsi, e€ cBoicTBa U npu3Haky. [IpsMoyronpHas Tpanemnus.

Meton ynBoenusi menuanbl. LlenTpanbHas cummerpus. Teopema Daneca u Teopema o
MPOMOPLUOHAIBHBIX OTPE3KaXx.

Cpennue TMHUM TPEyrojbHUKa U Tpaneuuu. LlenTp macc TpeyrojpHuKa.

[Tomobue TpeyrosbHUKOB, KOAPGUIMeHT mogaoous. [Ipu3Haku mogo0us TpeyroibHUKOB.
[Tpumenenue mo1oOUst P PEHICHUH MTPAKTUYECKHUX 3a]1a4.

CaoiicTBa miom@aaei reomerpudeckux Quryp. opmMynsl A MIIOLMIAAU TPEYrOJbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUIOMAAeH MoI00HBIX GUTYp.

Boruncnenue miomazeil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema I[Tudaropa. [Ipumenenue Teopemsl [Tudaropa npu pemreHNN TPaKTHUECKUX 33/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yIJIa MpPSMOYIOJBHOTO TpeyrojpHUKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpudeckue ¢pyHkuuu yrios B 30, 45 u 60°.

BrnmcanHble M LEHTpaJIbHBIE YIJIbI, YIOJI MEXJY KAacaTeJbHOM M XOPIOH. YTIbl MEXIY
XOpJlaMU U CeKyIIMMHU. BriricaHHbIE 1 ONTMCAaHHBIE YETHIPEXYTOJIBHUKHN. B3anMHOE pacnonoxenue
IBYX okpyxHocTell. Kacanne okpyxHocteil. OO1ue kacaTrenbHbIe K TBYM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, kocunyc, Tauresc yriaos ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
@opMyIIbl IPUBEACHHUS.

Pemenne TpeyroapbHukoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. Pemienue
MPAKTUYECKHX 3aJ1a4 C UCIOIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoGpa3zoBanue nonodus. [logobrue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IpoOU3BENEHUN OTPE3KOB XOPA, TEOPEMBI O ITPOU3BEAECHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.

Bektop, miuHa (MOAYNb) BEKTOpa, COHANpaBlI€HHbIE BEKTOPHI, ITPOTHUBOMOIOXKHO
HaIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEPALMM HAaJ
BEKTOpaMHU. PaznokeHue BeKTOpa 10 IBYyM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BEKTOpA.
CkansipHOe pOU3BEJCHNE BEKTOPOB, IPUMEHEHHUE JUIsl HAX0XKIEHHS! JUIMH U YTJIOB.

JlekapTOBbl KOOpPAWMHATBHI Ha IJIOCKOCTH. YpaBHEHUS MNPSIMOM M OKPY)XKHOCTH B
KOOpJMHATAaX, [IEPECEUECHUE OKPY>KHOCTEN U MpsAMBIX. MeTo1 KOOpAUHAT U €r0 IPUMEHEHHE.

IIpaBunbHBIE MHOTOYTOIBHUKH. JJIMHA OKPYKHOCTH. I'pagycHas u paguaHHas mepa yria,
BBIUHUCIICHHE JUIUH YT OKpyxkHocTel. Ilnomanp kpyra, cekTopa, CerMeHTa.



JIBuKeHMsI INTIOCKOCTU U BHYTPEHHHE CUMMETPHUH QUryp (371eMeHTapHbIe MPECTaBICHNU).
[TapannensHbIi iepenoc. [1oBopoT.
IHJIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHUA ITPOI'PAMMbBI YUYEBHOI'O
KYPCA «'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Ppe3yabTAaThl OCBOCHHS MpOrpaMMbl yueOHOro kypca «l eomerpus»
XapaKTEepU3YIOTCS:

1) naTpuoTHYeCKOe BOCIIUTAHME:

NpOSIBJICHUEM HHTEpeca K MPOLUUIOMY M HACTOAIIEMY POCCHUMCKONM MaTeMaTHKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTHXKEHHUSM POCCHICKHX MaTeMaTUKOB U POCCHUUCKOMN
MaTeMaTHUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTHX HAayKaX U MPHUKIAIHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allid ero Ipas,
MPEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTrO oO0IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
00CYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHKEHUUN
HAyKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKHUX MPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE Y4YacCTHE B PEIICHHH TMPAKTUYECKUX 3a7ad MaTeMaTHYECKOMN
HaIPaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOTO 00pa30oBaHUs Ha MPOTSIKEHUU BCel
JKU3HU JJIsl YCHEIIHON MPOQecCUOHANBHON NeATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOEHHEM WHIWBUIYaIbHOW TPACKTOPUU OOpa3OBaHUS U
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAILHOMY W A3CTETHUYECKOMY BOCIPHUSTHIO MaTeMaTHUYECKHX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIEHUN, YMEHUIO BUJIETh MAaTEeMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NO3HAHUSA:

OpUEHTAIle B ACSITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHUEM
MaTeMaTUYeCKOW HAayKH Kak c(depbl YeTOBEYECKOW MeATeTbHOCTH, JTarmoB €€ pa3BUTHS U
3HAYUMOCTH JIJIsl PA3BUTHS [IUBUIM3AIIAN, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKUA M MAaTEMaTUUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
MCCJIEI0BATENbCKOM IEATETbHOCTH;

6) pusuyeckoe BocnuTaHue, POPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHAIBHOI'0
O/1aronosy4us:

TOTOBHOCTBIO PUMEHSTh MAaTEMATUUECKHUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbs, BEACHUS
310pOBOTO 00pa3a *KU3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHSITHHA U OTABIXA,
peryispHas pusznyeckas akTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBbIKa pedIEKCHH, TPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY U TaKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) 3K0JIOTMYeCKOoe BOCTIUTAHUE:

OpUEHTAIle Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHUU ISl pelleHus 3ajgad B 00iacTu
COXPAHHOCTH OKpY)KaloIIeW Cpepl, MJIAaHUPOBAaHUS IOCTYNKOB M OLIEHKHM HX BO3MOXKHBIX



HOCJEACTBUM Ul OKpY’Karolled Cpesibl, OCO3HAaHHEM TIJI00aJIbHOTO XapakTepa 3KOJIOTMYECKHX
po0JIeM U IyTeN UX PELLEHUs;

8) aganTanusa K H3MEHAIMMCS YCI0BHAM COLUAILHONH M IPUPOAHOI Cpelbl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBMSIX HEOIPEIECIEHHOCTH, MOBBIIMICHUIO YPOBHSA 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;

HE00X0UMOCTBIO B ()OPMHUPOBAHUM HOBBIX 3HAHHM, B TOM 4ucie (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 CUTYALUI0, BOCIIPUHUMATD CTPECCOBYIO CUTYALUIO
KaK BBI30B, TPEOYIOUIMI KOHTpPMEp, KOPPEKTHPOBaTh IMpPUHUMAaeMble DPELICHUs M JEHCTBUI,
(bopMyIHpOBaTh U OLICHUBATh PUCKHU U MOCIEACTBU, HYOPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTe/IbHBbIe YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble JloruyecKue aeiicTBHs:

® BBIIBISITh M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKH MATEMAaTHYCCKUX OOBEKTOB,
TIOHSITHIA, OTHOIICHWH MEXIy MOHATHSAMH, (OPMYIHpPOBATH OINMPEHCICHUS IOHSATHH,
yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINKU, OCHOBAHUS JIJIsI 0OOOIICHUS U
CpaBHEHHUS, KpUTEPUU TTPOBOAMMOrO aHAIIN3a,

® BOCIPHHHUMATH, (HOPMYIHPOBATh M MPEOOPA3OBBIBATH CYXKIACHHS: YTBEPAUTEIbHBIE U
OTpUIIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U O0OIITUE, YCIIOBHBIC,

® BBIBIATH MAaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHUBOpEUHs B (paKTax,
TAHHBIX, HAOMIOACHHUSX W YTBEPXKACHHSX, MpeIaraTh KPUTCPUU JUIS BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JleNaTh BBIBOJBI C WCIOJIH30BAHHWEM 3aKOHOB JIOTUKH, JCIYKTHBHBIX W HHIYKTHBHBIX
YMO3aKJTFOYCHUN, YMO3aKITFOUSHUH 110 aHAJIOTHH;

e pa30uparh JI0KA3aTeILCTBA MATEMATHYSCKUX YTBEPXKICHUH (TIPsIMBIE U OT MMPOTHUBHOTO),
MPOBOANTHL CAMOCTOSTEIILHO HECIOXKHBIC JIOKA3aTeIhCTBA MAaTeMaTUYECKUX (aKTOB,
BBICTpauBaTh apryMEHTAIIUI0, MIPUBOIUTh MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBLIBATH
COOCTBEHHBIE PacCyXICHUS;

e BBIOMpaTH CHoco0 pemieHus ydeOHOW 3amadyu (CpaBHHBATh HECKOJIBKO BapHaHTOB
peleHus, BRIOUpaTh HanOoJee MOAXOMANIUN ¢ YIETOM CaMOCTOSATEIHHO BBIICICHHBIX
KpUTEPUEB).

ba3oBble nccienoBarebcKHue 1edCTBHA.

® HCIOJNB30BAaTh  BONPOCHI  KaK  HCCICAOBATEIbCKUH  WHCTPYMEHT  ITO3HAHUS,
dbopMyITUpOBaTh BOMPOCHI, (PHUKCUPYIOIIHE MPOTUBOPEUNE, IPOOIEMY, CaMOCTOSTEIHHO
YCTaHABIIMBATh WCKOMOE M JaHHOE, (OPMUPOBATH TUIOTE3Y, apryMEHTUPOBATH CBOIO
MO3UIINIO0, MHEHHE;

® TMPOBOJIUTH IO CAMOCTOSTEIHHO COCTAaBICHHOMY IUIAHY HECIOXHBIA JKCIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHIeCKOTO 00OBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXKY COOOi;



CaMOCTOSITENLHO (POPMYTUPOBATH OOOOIIICHHS U BBIBOJIBI TIO PE3yIbTaTaM MPOBEIEHHOTO
HAOJIIOJICHUS, WMCCIICAOBAaHUs, OLICHHWBATH JOCTOBEPHOCTH ITOJYYCHHBIX PE3yJbTaTOB,
BBIBOJOB 1 0000IIEHNI;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH MIPEAMOIOKCHHS O
€ro pPa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ unopmanmeii:

BBISIBIISITH HEJOCTATOYHOCTD U M30BITOYHOCTH HH(OPMALINH, TaHHBIX, HEOOXOIUMBIX IS
pelIeHNs 3a1a4H;

BBIOMpPATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh M MHTEPIPETUPOBATH WH(POPMAIHIO
pa3IMYHbIX BUJOB U (DOPM MpEICTaABICHHUS;

BBIOMpATh (OpMy IpeACTaBICHUS WHPOPMAIMK U WLIIOCTPHPOBATH PElIacMble 3a1aun
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAJEKHOCTh MHPOPMALUKU 10 KPUTEPUSAM, NPEJIOKEHHBIM YUUTEIEM WIH
c(hOpMyIIMPOBAHHBIM CAMOCTOSITENTLHO.

KoMMmyHnKaTHBHBIE YHUBepPCAJIbHbIC YUeOHbIE 1eliCTBUA:

BOCIIPUHUMATh U (DOPMYITUPOBATh CYXKICHHS B COOTBETCTBHH C YCJIOBUSIMH W LIEISIMU
oOlIeHMs], SICHO, TOYHO, I'PAaMOTHO BBbIpaXKaTb CBOIO TOYKY 3pEHUS B YCTHBIX H
IIUCBbMCHHBIX TEKCTaX, AaBaThb ITOACHCHUS IIO XOI{y peIHeHI/ISI 3aJa4u, KOMMCHTHpOBaTB
TIOJTYYCHHBIH PE3YIIbTaT;

B X0JI¢ OOCYXKICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMBI, TPOOIICMEI,
pelaeMoif 3a1aun, BhICKa3bIBaTh UJIEH, HAIICTICHHbBIE HA MOUCK PEUICHHS, COTIOCTABISATh
CBOM CYXKJICHUS C CY>KICHUSMU JIPYTHX YYACTHUKOB JUAIIOTa, OOHAPYKUBATh pa3indue U
CXOJICTBO TIO3WIIMA, B KOPPEKTHOW Qopme (GopMynupoBaTh pa3HOTIACHS, CBOH
BO3PaKCHUS;

HpeI[CTaBJ'ISITI) p€3}IJ'II>TaTI)I peHIeHI/ISI 3a1a4u, BKCHepI/IMCHTa, HUCCJIe10BaHUsA, HpOGKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHHS C YY€TOM 3aJad MpPE3eHTALUU U
O0COOCHHOCTEH ayAUTOpHH;

MOHMMATh U UCIOJIb30BaTh NPEUMYILECTBA KOMaHIHOW ¥ MHAUBHUAYAIbHON pabOThI IIpH
pelieHnr y4eOHbIX MaTeMaTHUECKUX 3a71ay;

HpI/IHI/IMaTI) ICJIb COBMCCTHOﬁ JACATCIIbHOCTH, HHaHI/IpOBaTB opraHmaumO COBMeCTHOﬁ
paboThl, pactpeeNsiTh BUILI PadOT, JOrOBapUBATHCS, 00CYKIATh MPOIECC U PE3YNIbTAT
paboThI, 000011aTH MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPYMIOBBIX (hopmax paboTsl (0OCykaeHUsI, 0OMEH MHEHUSMHU, MO3TOBHIE
MITYPMBI U IPYTHUE), BBITIOJIHITH CBOIO YaCTh pabOThI M KOOPIUHUPOBATH CBOU JICUCTBUS
C )IpyrI/IMI/I HJICHAMHM KOMaH/Ibl, OICHUBATh KA4YCCTBO CBOCTO BKJIaJa B 06HII/II71 HpO,HYKT 10
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranuzanus:

CaMOCTOSITEJIbHO COCTABJIATh IUIaH, ANrOPUTM pELICHMs 3afaud (WIK €ro 4acTb),
BBIOMpPATh CHOCOO pemeHus ¢ Y4ETOM MMEIOUIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBAaTb U KOPPEKTUPOBATb BAPUAHTHI PELICHUN C y4ETOM
HOBOI MH(pOPMAITHH.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIN HHTEJJIEKT:



e BJAJETh CIIOCOOAMHU CAMONPOBEPKH, CAMOKOHTPOJIA IMpoIlecca M pe3yabTara pelieHus
MaTeMaTHYECKOH 3a/1a4u;

® TpenBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYThH NPH PEUICHUH 33Ja4yd, BHOCHTH
KOPPEKTHUBHI B JEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHMBAaTh COOTBETCTBHUE pE3yJbTaTa JIEATEIBHOCTH MOCTABICHHOW LEIU U YCIOBHSM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MJTH HETOCTHKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K xonimy oOydenuss B 7 kJjacce OOydYalOMIMICS TMOJYYUT CIEAYIOIIHUE TMPEIMETHBIE
pe3ynbTaThl:

Pacno3naBaTh M3y4eHHbIE TeoOMeTpHUYecKHe (UTYPBI, OMNpeNeisTh WX B3aUMHOE
pacroyiokeHue, n300pakaTb FeOMETPHUECKUE (PUTYPHI, BBITIOIHATH YEPTEIKHU MO YCIOBHIO 33/1a4H.
W3mepsaTh NTMHENWHbIE U YIJIOBbIE BEJIMYMHBI. PeliaTh 3ajaud Ha BBIYKUCICHHUE JUIMH OTPE3KOB U
BEJIMYMH YIJIOB.

Jenate rpyOyro OIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYUH MPEIMETOB B PEAbHOM KHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuaTh pa3Mepsl STHX 0OBEKTOB I10 MOPSIKY BETHYNHBI.

Ctpoutp 4epTekH K FeOMETPUUECKHUM 3a/1a4aM.

[Tonp30BaTbcsd NpHU3HAKAMU pPABEHCTBA TPEYTOJbHUKOB, MCIIONb30BaTh IPU3HAKH U
CBOWCTBa paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PELICHUH 3a/1a4.

[TpoBOAMTH TOTUYECKHE PACCYKICHUS C UCTIOIB30BAHUEM I€OMETPHUUECKUX TEOPEM.

[Tonb30BaThcs NpU3HAKAMH pPaBEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MEAMAHbl, NPOBEAEHHOM K THUIIOTEHY3€ MpPSMOYIOJbHOIO TPEYroJIbHUKA, B PELICHUU
FEOMETPUYECKUX 3a]au.

OnpenensaTh NapauIeIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMU
cekymas. OnpenensTh NapauieIbHOCTh MPSMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAIMOM 10 TOYEK JAPYroy IpsiMOiA.

Pemiats 3a1aun Ha kieT4yaTol Oymare.

[IpoBOAMTH BBIYHCIEHUS W HAXOAWTh YHCIOBbIE W OYKBEHHbIE 3HAYEHHs YIJIOB B
FeOMETPUUECKUX 3a/1a4aX C UCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB,
CBOWCTB yIJI0B, 00pa30BaHHBIX IPH NEPECCUEHHUH JIBYX MapauIeIbHbIX MPSAMBIX ceKyllel. PemaTth
IIPAKTUYECKHE 3a/1a4 Ha HAXO0X/ICHUE YTJIOB.

Brnazners noHsATHEM T€OMETPUYECKOTO0 MECTa TOUEK. Y METh ONpPEAEsATh OMCCEKTPUCY yriia
U CepeNHHBIN NEePIEeHINKYISAP K OTPE3KY Kak FeOMETPHUUECKHE MECTa TOUEK.

@opMyIUpOBaTh ONPEACIECHUS OKPYKHOCTH M KPYra, XOpAbl M JHaMeTpa OKPYKHOCTH,
II0JIb30BATHCS UX CBOMCTBAMU. Y METh IPUMEHSTh 3TH CBOWCTBA IIPU PEIICHUH 3a]au.

Brnaners moHATHEM ONMUCAHHOW OKOJIO TPEYroJbHUKA OKPYKHOCTH, YMETh HaXOAWUTh €&
ueHTp. Ilonp3oBaThCcs GakTamMu 0 TOM, YTO OUCCEKTPHUCHI YIIIOB TPEYTroJbHUKA MEPECEKAOTCS B
OJIHOM TOYKE, U O TOM, UYTO CEPEIMHHBbIE MEPHEHAMKYJISIPHl K CTOPOHAM TpPEYroJbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnanerp noHSATHEM KacaTelbHOM K  OKPYKXHOCTH, TIOJb30BaThCd TEOPEMOM O
NEPNEHANKYJIIPHOCTH KAacaTeIbHON U pajinyca, IPOBEAEHHOTO K TOUKE KACAHMUS.

ITonb30BaTbcs NPOCTEMIIMMU TEOMETPUYECKMMHM  HEpPABEHCTBAMM, IIOHMMATh UX
MIPAaKTUYECKUM CMBICIL.



[TpoBOIUTH OCHOBHBIE T€OMETPUUYECKHE TOCTPOCHUSI C TIOMOIIBIO LIUPKYJIS M TMHEHKH.

K konmy oOyuenus B 8 kJacce oOydarommiics MOMYYHT CIEIYIOUIUE IPEIMETHBIE
pE3yJIbTaThL:

Pacnio3HaBaTh OCHOBHBIE BM[Ibl YETHIPEXYTOJIBHUKOB, MX 3JIEMEHTHI, I10JIb30BaTbCS X
CBOWCTBaMM IIpH PELICHUH T'€OMETPUUECKUX 3aj1au.

[TpuMeHsTh CBOICTBA TOUKM IE€PECEUEHMS] MEIUaH TPEYrolbHHKA (LEHTpa Macc) B
pelIeHny 3aj1ay.

Brnaners nonsitueM cpenHed JUHUM TPEYrojbHUKA U Tpaleluy, IPUMEHATh UX CBONCTBA
OpU peuleHun reoMerpuyeckux 3anad. [lomp3oBaTbest Teopemoil Paneca M TeopeMod o
IIPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJIS PELIEHUS MPAKTUYECKUX 3a/1a4.

[TpuMeHsTh IpU3HAKU 10100US TPEYTOJIbHUKOB B PELIEHUHU F€OMETPUUECKUX 3aa4.

[Tonws3oBatbes Teopemoit [Tudaropa ass penieHnst reoMeTpUYECKUX U MPAKTUYECKUX 3a/1aU.
CrpouTh MaTeMaTH4YECKyI0 MOJIENIb B IPAKTUYECKUX 3aa4ax, CAMOCTOSTEIbHO JeaTh YepTEX U
HaXOJUTh COOTBETCTBYIOIIHE JUIUHBI.

Brnagers moHsATHSMH CUHYCa, KOCMHYCa W TaHI€HCAa OCTPOro yrijia MpsIMOYTIOJbHOIO
TpeyrojabHuKa. [10y1b30BaTbCsl STUMU NOHATUAMM IS PELICHUS IPAKTUYECKUX 3a/1a4.

Bbruucnate  (pa3nuyHbIMM - cllocOOaMH)  IUIOIIAJAb  TPEYrOJIbHUKA M IJIOLIaIU
MHOTOYTOJBHBIX ~Quryp (monb3ysach, TJI€ HEOOXOAUMO, KaJabKylsiTopoMm). [lpumeHsiTh
[IOJIyYE€HHBIE YMEHHUSI B IPAKTUYECKUX 3a/ladax.

Bnanerp NOHATHAMM BIMCAHHOTO W LEHTPAJIBHOIO YIja, MCIOJIB30BaThb TEOPEMBI O
BITMCAHHBIX YTJIaxX, yriax MeX1y XopJaMH (CeKyIIUMH) U yTiie MeXAY KacaTelIbHOW U XOp10i pu
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.

Bragers moHsATHEM ONMHCAHHOTO YETHIPEXYTOJbHHKA, MPUMEHSATh CBOICTBA ONMUCAHHOIO
YeTHIPEXYTOJbHUKA TP PELICHNN 3aa4.

[TpyuMeHATh NOyYeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IS
3a/1a4 peaJbHOM KU3HU U IPOBOAUTH COOTBETCTBYIOIME BHIYUCICHUS C IPUMEHEHHEM MOJ00us
Y TPUTOHOMETPUH (TOB3YSICh, I'71€ HEOOXOUMO, KAJTBKYJIATOPOM).

K koHiy oOyuenus B 9 kJacce oOydaromuiics MOMYYUT CJEIyIOIUe MpeAMETHbIE
pE3yJIBTaTHI:

3HaTh TPUTOHOMETPUYECKHE QYHKIIUH OCTPBIX YIJIOB, HAXOUTH C UX IIOMOILBIO PA3INYHbIE
AIIEMEHTHI TPSMOYTOJBHOTO TPEYroJbHUKA («pEUIeHHE MPSIMOYTOJbHBIX TPEYTOJIbHUKOBY).
HaxoauTs (¢ TOMOIIBIO KANBKYJIATOPA) JUIMHBI U YTIIbI JJI1 HETAaOJMUYHBIX 3HAUEHUH.

[Tonp3oBaTbest GopMysnaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUTSL HAXOKJICHHSI COOTHOIIEHUH MEX]ly TPUTOHOMETPHUUYECKUMH BETMYMHAMHU.

Hcnonp30BaTh TEOpEMbl CUHYCOB U KOCHHYCOB JUISl HAXOX/IE€HUS PA3IUYHBbIX 3JIEMEHTOB
TPEYrOJIbHUKA («PELIEHUE TPEYroJbHUKOB)»), NPUMEHITh UX NPU PELIEHUH T€OMETPHUYECKHX
3az1ad.

Brnanets nonstusMu npeodpazoBaHus MoJ00HUs, COOTBETCTBEHHBIX 3JIEMEHTOB MOI0OHBIX
¢uryp. Iloap3oBaThCcs CBOMCTBAMU MMO00MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JAJUHBI U
HaXOJUTh YIJIbl y MoJ0OHBIX ¢uryp. IIpumeHsTs cBoiicTBa MOJO0MS B MPAKTHUECKUX 3ajayax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (DUTYP B OKPYIKAIOIIEM MUpE.

[Tonp3oBaTbes TEOpEMaMu O MPOM3BEAECHUM OTPE3KOB XOpJ, O MPOU3BEACHUHM OTPE3KOB
CEeKYIIHX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbcss BEKTOpaMH, IMOHMMATh HMX TEOMETPUYECKMA U (PU3MYECKHH CMBICI,
OPUMEHATh MX B PELICHUH T'eOMETPHYECKUX M (U3Mdeckux 3anad. [IpuMeHSTH CcKansapHoe
IPOM3BEACHUE BEKTOPOB JJIs1 HAXOXKAECHUS JUIMH U YTIJIOB.



[Tonp3oBaTbcss METOAOM KOOpPAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B PEIICHUH
TreOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnaners moHATHAMU MPaBWIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPYXXHOCTH, JUIMHBI JYyTH
OKPY)KHOCTHM M paJMaHHOW Mepbl yIja, YMeTb BBIUMCIATH IUJIOLIAJb Kpyra M €ro yacTew.
[TprMeHATH MOJTy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3a]1a4ax.

Haxomute ocu (MM LEHTPBI) CUMMETPUU (PHUTYp, TPUMEHSTH ABMKEHHS IUIOCKOCTH B
IIPOCTEUILNX CIIyqasiX.

[TprMeHATh NOTy4YEHHBbIE 3HAHUSA HA MPAKTHKE — CTPOUTh MaTeMaTU4YeCKHE MOAEIH IS
3ajjay peaJbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCIICHUS C IPUMEHEHUEM 000U
U TPUTOHOMETPHUYECKUX (PYHKIUH (TI0JIB3YSCh, T/Ie HEOOX0AUMO, KAIBKYISATOPOM).

TemaTH4eckoe NJAHUPOBAHME € Y4€TOM NMPOrpaMMbl BOCIIUTAHUA

PabGouass mporpamma Bocrmmuranus MBOY  KambeipeBmmuackoit  CIII
peanu3yercss 4epe3 HCIHOJIb30BAaHWE BOCIUTATEIBHOIO IOTEHIHAla YPOKOB
MaTeMaTHKHU. JTa paboTa OCYIIECTBISETCS B CISAYIOMUX (opMax:

e OOyXJeHHe OO0ydaromuxcs coOI0AaTh Ha YpPOKE OOLIEHPUHATHIE HOPMBbI
[IOBEJICHMSI, PaBUJIa OOLIEHUS CO CTapIIMMU (IIe1arorHyecKUMH pabOTHUKaMU) U
CBEpCTHUKaMM  (0Oyd4arolmMMHCs), TNPUHIUNBI y4yeOHOW  JAUCHUIUIMHBI U
CaMOOpraHU3aliH;

e NIPUBJICYCHHE BHUMAHU OOYYarOIIMXCS K IIEHHOCTHOMY AacCHeKTy HM3y4aeMbIX Ha
YpOKax IpeIMETOB, SIBICHUH, COOBITHMM uepe3: IAEMOHCTPALUI0 OO0y4YaroluMCs
IIPUMEPOB  OTBETCTBEHHOTO,  TIPa)XJAHCKOTO  IOBEJEHHs,  IPOSBICHUSA
YeJIOBEKOIIO0MsT U T0OpocepeyHOCTH; OOpaleHrne BHUMaHUSI Ha HPABCTBEHHBIE
acTeKThl HAayYHBIX OTKPBITHH, KOTOpbIE U3y4arOTCsl B JaHHBIH MOMEHT Ha YpOKE;
Ha JIesATeNlell HayKH, TOJHMTUKOB, CBS3aHHBIX C M3y4aeMBbIMH B JAaHHBIA MOMEHT
TeMaMH, Ha TOT BKJIaJl, KOTOPbI OHM BHECJIH B pa3BUTHE HaIllel CTpaHbl U MUPA, Ha
TOCTOWHBIE TOMPAXAHWUS MPHUMEPHl HMX JKU3HH, HAa MOTHUBBI HX TIOCTYIKOB;
UCMOJIb30BaHUE HA ypOKax HMH(OpMAalMH, 3aTparuBarollell Ba)KHbIE COLUAIIBHBIE,
HPaBCTBEHHBIE, STHUECKHIE BOTIPOCHI;

® 1ICTI0JIb30BAaHHE BOCIIUTATEIbHBIX BO3MOXHOCTEH CoJiepKaHus y4eOHOro mpeamera
s GOPMHUPOBAHUSA Yy OOYYArOIUMXCS POCCUMCKHUX TPAJULMOHHBIX JyXOBHO-
HPaBCTBEHHBIX M COLMOKYIBTYPHBIX IEHHOCTEH Yepe3 MoJ00p COOTBETCTBYIOIINX
TEKCTOB JUIs U3y4EHHMsI, IPOOJIEMHBIX CUTyalUH JIIst 00CYXKJIEHUs B KJlacce;

® MHUIIMUPOBaHUE OOCYXICHUH, BHICKA3bIBAHUN CBOETO MHEHHS, BEIPAOOTKH CBOETO
JMYHOCTHOTO OTHOIICHHUS K U3Y4aeMBbIM COOBITHSM, JTUIIAM;

® BKJIIOYEHHE B YPOK HIPOBBIX MPOLEAYP, KOTOpPbIE IOMOTAIOT MOJEPKATh
MOTHUBAIIMIO OOYYAIOUIMXCS K TOJYYEHUIO 3HAHWN, HaJaKUBAHHUIO IMO3UTHBHBIX
MEXKJIMYHOCTHBIX ~ OTHOIICHWA B  KJacce, IOMOTAIOT  YCTaHOBIICHHIO
J00posKenaTesIbHOM aTMOCc(hephbl BO BpeMsypoOKa,

® IPUMEHEHUE Ha YpPOKE MHTEPAKTUBHBIX (OpM paboOThl, CTUMYIHPYIOIIUX
MO3HABATEIHHYIO MOTHBAIIMIO 00YUJarOIINXCS;

® IpUMEHEHHE TPYNIOBOW paboThl WM paboOTHl B Mapax, KOTOPbIE CIIOCOOCTBYIOT
pPa3BUTHIO HAaBBIKOB KOMAaHIHOM pabOTbl M B3aWMOJEHCTBHIO C JPYTMMHU
00yJaronuMucCs;

® BBIOOD M UCHOJb30BAHME HA YypOKaxX METOAOB, METOJUK, OKAa3bIBAIOIIMX
BOCIIUTATEIbHOE BO3/EHCTBHE Ha JMYHOCTh B COOTBETCTBUU C BOCIHUTATENIbHBIM
U7eajIoM, LIeIbI0 U 33a7a4yaMH BOCIIUTAHMUS,

® UHULIMUPOBAHHUE U TMOJJECPKKA HCCIICAOBATENBCKON NESATEIbHOCTH HIKOJIHHUKOB B
¢dopme BKIIIOYEHHE B YPOK Pa3IMYHBIX HCCIEN0BATEIbCKUX 33/JaHUI, YTO JaeT
BO3MOKHOCTh OOYyYaromuMcsl IpUOOpPECTH HaBBIKM CaMOCTOSATENBHOTO pPELICHUs



TEOPETUYECKONTIPOOIIeMbI, TEHEPUPOBAHUS U OPOPMIICHUS COOCTBEHHBIX THUIIOTE3,
YBKHUTEIBHOTO OTHOIICHHS K YYKHUM HIESIM, IyOJIMYHOTO BBICTYIUICHHS,
apryMEHTHPOBAHUS M OTCTAaUBaHMsI CBOCH TOUKH 3pEHHUS;
He(OpMaTbHBIX OTHOIICHUN
MEXKIY YUUTENIEM U YIeHUKaMH, CO3/IaHHe Ha YPOKaX dMOIMOHAIBHO-KOM(OPTHON

® YCTAHOBJICHUC YBAXUTCJIIbHBIX,

AOBCPUTCIIbHBIX,
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