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IHHOACHUTEJIbBHASA 3ATINCKA

I'eomeTpust Kak OOUH M3 OCHOBHBIX pa3JeiOB LIKOJIBHOM MAaTEMaTHKH, UMEIOIIUNA CBOEH
LEeNbI0 00ECTeYnTh M3Y4YeHHE CBOMCTB M pa3MepoB (UTYp, MX OTHOWICHHHA M B3aUMHOE
pacroJio’)KeHUE, OINUPACTCSl Ha JIOTMYECKYH0, JOKa3aTelbHYH JIUHHUIO. LleHHOCTh u3yueHus
r€OMETPUH Ha YPOBHE OCHOBHOI'O 00ILIEr0 00pa30BaHus 3aK/II0YaeTCs B TOM, YTO 00ydarouuiics
YUUTCSI TPOBOJUTH JOKA3aTEIbHBIE PACCY)KICHHS, CTPOUTH JIOTMYECKHE YMO3AKIIOUCHHUS,
JOKa3bIBaTh HMCTUHHBIC YTBEPXKICHUS W CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIMTH
paccyKJIeHHs «OT IPOTHBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (JOPMYIHUPOBATH OOpATHBIE
YTBEPIKJICHHSL.

Bropoii 1ienbio n3ydeHns TeOMETPUH SBIISIETCS UCTIOIB30BaHNE €€ KaK MHCTPYMEHTA TpU
pelIeHNr Kak MaTeMaTHYeCKHX, TaK M TPAKTHUECKUX 3a/ad, BCTPEYAIOUIMXCS B PEATBHOM
xu3HU. OOydJarommuiicss MOJDKEH HAYYUTBCS OIPEICTUTh T€OMETPHUECKYylo (urypy, ommcarb
CIIOBAaMH JAHHBIM YepTEX WM PUCYHOK, HAWTH TUIOMIAAb 3€MEIBHOTO Y4YacTKa, PacCUUTATh
HEOOXOUMYIO JUTMHY OITOBOJOKOHHOTO Kalenss Wik TpeOyemble pa3Mmepbl Tapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTODAs, BHIYHCIHTENbHAS JIMHHUS B M3YyYCHUU T€OMETPHUH.
[lpu pemeHnn 3amad  TPAKTHYECKOTO  Xapakrepa OOyJarOmUiCS  y4UTCS  CTPOMTH
MaTeMaTHYeCKUE MOJIENIM PEaJbHBIX JKU3HCHHBIX CHTYallld, NPOBOIUTH BBIYHACICHUS U
OIICHUBATh aJIeKBaTHOCTD MOJIyYEHHOTO pe3yJIbTaTa.

KpaifHe Ba)XHO TMOTYEPKUBATH CBSI3U TEOMETPUH C JAPYTMMH YYEOHBIMH TpeAMETaMH,
MOTHBHPOBaTh  HCIIOJIb30BaTh  OMPEICICHHUS  TeOMETPUYECKHX  (QUTyp ©  TOHSTHI,
J€MOHCTPUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUH B (U3MKE U TEXHUKE. DTH CBI3U Hauboliee
SIPKO BUJIHBI B TeMaX «Bektopb», «TpuroHoMeTpuyeckue COOTHOIIECHU», «MeTo1 KOOpIuHaT»
u «Teopema [Tudaropar.

Peanu3zanus negaroraMu BOCIIUTATENBHOTO MOTEHIMANIA YPOKa MPEATNOaraeT cieayromiee:
1. YcraHoBIIeHHE TOBEPHUTEIBHBIX OTHOIICHUN MEXTY YUYUTEIEM U 00ydJaromuMHucs,
CHOCOOCTBYIOUINX MO3UTUBHOMY BOCIPHUATHIO OOyUYaIOUMUCS TPeOOBaHUI U IPOCHO yUUTENS,
MIPUBJICUECHUIO UX BHUMAHHUA K 00CYK1aeMOi Ha ypoke MHPOpMAIIH, aKTUBU3AIUH UX
M03HABATEIbHOM AeaTeabHOCTHU. [Icuxoiornyeckue acmeKThl: oXBaja, MOOLUPEeHNe, OIAePKKa,
mpocb0a U MopydeHue JJsi CO3AaHUs MOJI0KUTEIFHOTO KIIMMaTa paboThl;

2. ITo6yxnenue oOyyarouuxcsi cooI0AaTh Ha YpOKe OOIIENPUHATHIE HOPMBI TIOBEICHUS,
MpaBUIIa OOLIEHUS CO CTApIIMMHU (YUUTENSIMU) U CBEPCTHUKAMU (O THOKIIACCHUKAMM), IIPUHIUIIBI
y4eOHOM TUCIUILTUHBI U caMOOpraHu3anuu. B paMkax MCHoib30BaHUsl METOJIOB IPYIIIOBOM
paboThl U Takux POPM YPOKOB, KaK ypok-Oecena, ypoK-JAUCIIYT.

3. [IpuBneueHne BHUMaHMS 00Yy4aIOIINXCs K IIEHHOCTHOMY aCIleKTy U3y4aeMbIX Ha ypoKax
SIBJICHUH, OpraHu3anus ux paboThl ¢ OTydaeMOi Ha YPOKe COIMANIbHO 3HAYMMON UHpOopMaIueit
— MHUIMHPOBAHKE €€ 00CYXACHHsI, BHICKa3bIBAHUS CBOETO MHEHHSI 10 €€ MOBOJIY, BEIPAOOTKHU
CBOEro K Hell oTHomeHus. Herpaauunonssie GopMbl ypoka: ypok-KOH(EpeHLIus, ypoK-
oOcyXJeHue, U T.11.

4. Opranu3anus NpeJMeTHBIX 00pa30BaTeIbHBIX COOBITHH (IIpeAMETHBIE AE€Kabl) C LENbIO
pa3BUTHS NMO3HABATEIbHON U TBOPUYECKOI aKTUBHOCTH, MHUIIMATUBHOCTHU B Pa3IMUYHbIX cepax
IIPEIMETHOH NesATeTbHOCTH, PACKPBITHE CIOCOOHOCTEH, 00yUaIOIUXCSl ¢ Pa3HBIMU
00pa3oBaTeIbHBIMU MOTPEOHOCTSMU U UHMBHTyaTbHBIMH BO3MOKHOCTSIMHU.

BocnurarenbHas 3¢ (heKTHBHOCT YpOKa peajln3yeTcs 4epes: CoAep kaHue ypoKa, METOIbI
paboThI, POPMBI OpraHU3alUu IESITEILHOCTH U JIUYHOCTH YUUTEJIS.



1. Micnionp30BaHne BOCIUTATEIBHBIX BOBMOYKHOCTEH CO/Iep)KaHUs yueOHOTO IpeiMeTa uepes
JEMOHCTpALMIO IE€TAM IPUMEPOB OTBETCTBEHHOIO, TPAKIAHCKOT'O TIOBEJIEHUS, IPOSIBICHUS
YeJIOBEKOII00US ¥ 100pOCEpACYHOCTH, Yepe3 MOA00pP COOTBETCTBYIOIIMX TEKCTOB JUIS YTCHUS,
3a/1a4 JUIsk pEIICHUs, TPOOIIEMHBIX CUTYAITUH /71l OOCYXJICHHSI B Ki1acce.
2. [IpumeHeHne Ha YPOKE HHTEPAKTUBHBIX (POPM pabOTHI ydaruxcs AJisi IpuoOpeTEeHHs ONbITa
BEJICHUS] KOHCTPYKTUBHOTO JIMaora u o0y4yeHus: KOMaHAHOM paboTe U B3auMOIEHCTBUIO:
MHTEJJIEKTYaJIbHbIE UT'Pbl, BAKTOPUHBI, YPOK-IIyTEIIECTBUE, JEI0Basi UTPa, IPAKTUKYM,
rpymmnoBas paboTa/ B mapax.
3. BxuroueHue B ypoK UTPOBBIX MTPOLIELYDP, KOTOPbIE IOMOTAIOT MOAJEPKATh MOTUBALIMIO K
MOJIYYEHUIO 3HAHUN, HAJIAXKUBAHUIO TO3UTUBHBIX MEKJIMYHOCTHBIX OTHOIIEHHH B KJlacce,
MTOMOTAIOT YCTAaHOBJIEHUIO OOpOXKenaTebHON aTMOc(epbl BO BpeMs ypoKa.
4. Opranuzanus me@CcTBa YCHEIIHbIX U UCIBITHIBAIOIIMX TPYIHOCTH 00Y4arOIIUXCsl, TAI0IIero
IIKOJIbBHUKAM COLMAJIbHO 3HAYHMMBbIH ONBIT COTPYJHUYECTBA U B3aMMHOM MOMOIIIH.
5. VlHuuuupoBaHue U MOJIEpP>KKa HCCIEN0BATENbCKON JESITENbHOCTH O00yJaromMXCsl B paMKax
peaiv3alMi UMM MHJIWMBUIyaldbHBIX U TPYNIOBBIX MCCIEAOBATEIbCKUX MPOEKTOB, YTO JACT UM
BO3MOXHOCTh NPHOOPECTH HABBIK CAMOCTOSITEIbHOTO PEHIEHHUS] TEOPETUYECKON MpoOIeMbl,
HaBbIK T€HEPUPOBaHUs U 0(pOpMIIEHUS] COOCTBEHHBIX UJIEH, HABBIK YBAKUTEIHHOTO OTHOIIEHHS K
qyKUM HuAesiM, Oo(GopMIIeHHBIM B paldoTax Jpyrux HcCCienoBaTeNel, HaBbIK IMyOIHMYHOTO
BBICTYIUICHHUS TI€pe]l ayIMTOpreH, apryMEHTHPOBAaHUS U OTCTAaUBAHUS CBOEH TOUKU 3pEHUSI.
VYueonniii kypc «l'eomeTpus» BKIIOYAET CICAYIONIHME OCHOBHBIE Pa3JeNibl COJEPIKAHMS:
«['eomerpuueckue ¢urypsl M uX CBOMcTBay, «lI3MepeHHe TreoMeTpUUECKHX BEIUYUHY,
«/lexapToBBl ~ KOOpAWMHATBl Ha  IJIOCKOCTH», «BekTopbl», «JIBMKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanust MoI00US.
Ha usydenue yuebnoro kypca «I'eomerpusi» otBomutcs 204 gaca: B 7 kiacce — 68 4acoB
(2 gaca B Henenm0), B 8 Kitacce — 68 wacoB (2 yaca B Hezenio), B 9 kinacce — 68 dacoB (2 vaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Hauanbnabie monarus reomerpuu. Touka, mpsiMas, OTPE30K, Jiyd. Yros. Buuael yrios.
Beprukanbaele M CcMexHBIE yribl.  buccekrpuca yria.  Jlomanas, MHOTOYrOJIbHHK.
[TapamenpHOCTE ¥ NEPIEHAUKYISAPHOCTD IIPSMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBO# cummerpun. [Ipumepsl cummeTpun
B OKPY’KAOIIIEM MUDE.

OcHOBHBIE TIOCTPOEHHS C NOMOIIbIO LUPKYIs M JuHeilku. TpeyrospHuk. Boicora,
MeraHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUI TpeyroyibHUKH. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa W MNpU3HAKM paBHOOEAPEHHOro TpeyrojbHuKa. llpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa M MpHU3HAKU MapajuieNbHbIX NpsMbIX. CymMMa yrjioB TpeyrojbHUKa. BHemiHue
YTJIBI TPEYTOJIbHUKA.

[IpssMOyronpHeIil TpeyroJbHUK. CBONCTBO MEAMAHbl NPSAMOYTOJBHOTO TPEYrOJIbHUKA,
MpOBEACHHOW K TrumoTeHy3e. lIpu3Haku paBeHCTBa MNPSAMOYrOJBHBIX TPEYrOJbHUKOB.
[IpsAMOYrOIBHBIN TPEYTONBHUK € yriIoM B 30°.

HepaBeHncTBa B reoMeTpun: HEPAaBEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JJIMHE JJOMAHOM,
TeopeMa o 0oJIbIIEM yriie U Oobliel CTOpOHE TpeyroyibHUKa. [lepneHukynsap 1 HakIoHHas.

I'eomeTrpuueckoe mecto Touek. buccekTpuca yria ¥ CEpeIMHHBIA NEPHNEHIUKYIAp K
OTpe3Ky KaK F€OMETPUYECKHE MECTa TOYCK.

OKpyXHOCTh M Kpyr, XOpJa W JuaMeTp, UX CBOWcCTBAa. B3amMHOe pacmoJiokeHue
OKpPY)KHOCTH U mpsimoil. KacarenbHas u cekymas K OKpY>KHOCTH. OKpYXHOCTb, BOIMCAHHAsI B
yrozi. BnucanHas u onrcaHHas OKpPY>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

Yerpipéxyronpuuku. [lapamienorpamm, €ro Nnpu3HaKH W CBOHCTBA. YacTHBIC Ciydau
napauiesiorpaMMoB (TIpSIMOYTOJILHUK, POMO, KBaapaT), MX IMPHU3HAKK M CBOMCTBA. Tparers,
paBHOOOKas Tparelus, e€ CBOMCcTBa U Mpu3HaKK. [IpsMOyrosbpHas Tpanemus.

Merton ynBoenus: meauanbl. LleHTpanbHas cummerpus. Teopema Daneca u Teopema o
MPONOPIIMOHABHBIX OTPE3KaX.

CpenHuie TMHUM TPEYroJdbHUKA U Tpanenuu. L{eHTp Mace TpeyroyibHuKa.

[Togo6ue TpeyroiabHUKOB, KO3 duiueHT noaodus. [Ipusnaku mogoOus TpeyroJbHUKOB.
[TpumMeHeHue Mo 100U MPH PEIICHUH MTPAKTUYCCKUX 3a/1a4.

CpoiicTBa momaael reomerpudeckux (uryp. @opmynbl UIsl TUIOIMIAANA TPEYrOJIbHUKA,
napajienorpamma, pomOa u Tpanernui. OTHOIIEHHE TUTOIIaIel MOJ00HBIX UTYP.

Brruncnenue miomaseil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOi Oymare.

Teopema Iludaropa. IIpumenenne Teopemsl [ludaropa mpu pemeHUN MPAKTHIECKUX
3a/ad.

CuHyc, KOCHHYC, TaHT€HC OCTPOTO yIjia MPSMOYTOJBHOTO TpeyroiabHuka. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. TpuroHoMmerpudeckue GyHkiuu yriaos B 30, 45 u 60°.

BrmcanHble M IEHTpaNbHBIE YIIIbI, YTOJ MEXKIY KacaTelbHOW M XOPAOU. YTIBI MEXIY
XOpJAaMd U CeKYIIMMH. BIucaHHbIE U ONHCAHHBIE YeTHIPEXYrOJNbHUKH. B3anmmHOe



pacmojio’)keHue JAByX OKpyxHoctel. Kacanue okpyxknocteil. OOmme kacaTenbHbIE K JIBYM
OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TaHrenc yriaoB or 0 go 180°. OcCHOBHOE TPUTOHOMETPHUYECKOE
TOX1eCTBO. POPMYJIBI IPUBEICHMUSL.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CUHYcoB. Pemienue
MIPaKTUYECKUX 3a7a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

[IpeobpazoBanue nogo6wus. [logobre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpou3BeIeHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIHX,
TeopeMa o KBaJpaTe KacaTeJIbHOM.

Bextop, anuHa (MOAYNb) BEKTOpa, COHANpPABIEHHBIE BEKTOPBI, IPOTHUBOIOJIOMKHO
HaIpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalyd HaJ
BeKTOpamu. Pa3nojkeHne BeKTOpa Mo JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ MpOU3BeIeHNE BEKTOPOB, IPUMEHEHHE JUIsl HAXOKI€HUS JJIUH U YTJIOB.

JlexapTOBbl KOOPJIMHATBI Ha IIOCKOCTH. YPaBHEHUS TMpPsSMOM U OKPY)KHOCTH B
KOOpJMHATaX, epecedyeHne OKpYKHOCTEHN U MpsAMbIX. MeTo1 KOOpAUHAT U €ro MpUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. [[nHA OKpyxHOCTH. ['pagycHas m paguanHas mepa yria,
BBIUHCIICHUE JUTUH AYT OKpy:kHOCTEeH. [lmomanas kpyra, cekropa, CerMeHra.

JIBUKEeHUs IJIOCKOCTU ¥ BHYTPEHHUE CUMMETpUU (QUTYp (J1€MEHTapHbIE MTPE/ICTABICHHUS).
[TapannensHbiid neperoc. [IoBopoT.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUS1» HA YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHUS IPOrpaMMbBI ydeOHOro Kypca «l'eomeTpus»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBJICHUEM MHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHUSIM POCCHUHUCKHUX MATEMaTUKOB H POCCHUHCKOMN
MaTeMaTHYECKOM IIKOJIbI, K UCMOJIH30BAHUIO ITUX JOCTIKCHUM B APYTUX HAYKAX W MPUKIATHBIX
chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA W peaju3allid ero Ipas.,
MPEACTABICHUEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaXAAHCKOTO 0OIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayK{, 0CO3HAaHHEM BOKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha aKTHBHOE y4acCTHE B PEIICHUU MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKOUN
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMAaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUU BCEH
KU3HU JJIS1 YCHEIHON Mpo¢decCHOHANbHON JEATENbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM WHIAMBUAYAJbHON TpaekTopuu oOpa3oBaHHUs W
YKU3HEHHBIX TUIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K AMOLIMOHAIILHOMY U 3CTETHYECKOMY BOCIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHUM, YMEHUIO BUAECTh MaTeMaTHUYE€CKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAIllel B JESITeTbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4HBIX IpeACTaBiIeHHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsS 4YeJOBeKa, MNPHUPOAbI U OOILIECTBa, MOHUMAaHUEM
MaTeMaTH4YeCKOH HayKu Kak cdepbl 4eloBeYecKOW MAesTeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAUUMOCTHU JJI Pa3BUTHUS LIUBUIIN3ALIUH, OBJIAJICHUEM SI3bIKOM MATEeMaTHUKUA U MaTEMaTHU4eCKOM
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJIEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIEA0BATENbCKOM AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, ¢GopMHpoOBaHHe  KYJbTYPbl  310POBbS H
IMOIMOHAJIBHOIO 0JIArONOJIyYHs:

FOTOBHOCTBIO MPUMEHATh MAaTEMAaTUYECKUE 3HaHUS B MHTEPECax CBOEro 3J0pPOBbBA,
BEJICHUS 3[J0POBOTO 00pa3a >KU3HM (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas (usnyeckas aKTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBhIKa pediexcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0J10rM4YecKoe BOCIIUTAHUE:

OpHEHTAIlel Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B o0nacTu
COXPaHHOCTH OKPYKAIOIIEH cCpenbl, IUIAHUPOBAHUS TOCTYIKOB W OLEHKHM HMX BO3MOXHBIX
MOCJIEJICTBUH ISl OKpY’KaIoIIeH cpefbl, 0CO3HAaHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0IeM U MyTel X peuieHus;



8) ajanTanysa K H3MEHAIOIMMCS YCJIOBHAM COLMAILHOM M IPUPOTHON Cpebl:

TFOTOBHOCTBIO K JCUCTBUSAM B YCIOBHMSX HEONPEAEIEHHOCTH, IOBBIIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUYUTHCS y OPYTUX
moziei, mpuoOpeTaTh B COBMECTHOM JESITEIHHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU U3
OIIBITA IPYTHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIHPOBATH UEH,
MOHATHS, TUIIOTE3bl 00 0OBEKTAaX M SIBICHUSAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuIuTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNITAHUPOBATh CBOE PAa3BHUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAllM0, BOCIPHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH NPUHUMAEMbIE pEIICHUS U
nercTBUs, GOPMYIHPOBATH U OLIEHUBATh PUCKU U MOCIEACTBUS, (POPMHUPOBATH ONBIT.

METAINIPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHbIEe yHHBepPcalbHbIE YueOHbIe JeliCTBUSA

ba3oBblesioruyeckueieiicTBus:

® BBIABIIATE M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYCCKHUX OOBEKTOB,
MOHATHH, OTHOIICHHH MEXIY IOHATUAMH, (OPMYIHPOBATH OMPEICIICHUS TOHSTHH,
YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCH(DHUKAIMNK, OCHOBAHHMS JIJIsi 0000IIeHUS U
CpaBHEHHSI, KpUTEPHUH TTPOBOAMMOTO aHAIIN3A,

e BOCIpPUHHMATh, (POpPMyIHpOBaTh W TPe0OPa3OBBIBATH CYXKICHHS: YTBEPAHUTEIBHBIC U
OTpHIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U 00IINE, YCIOBHBIC;

® BBHIIBJIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M MPOTHBOPEUHs B (pakTax,
JAHHBIX, HAONIONCHHUAX W YTBEPXKICHHSX, NpeaiaraTb KPUTEPUU IS BBISABICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUHH;

e JenaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKITIIOYeHUH, YMO3aKIIOYCHUH 110 aHAJIOTHH;

e pa3duparh JOKA3aTeIhCTBA MATEMATUYCCKUX YTBEPIKACHUH (TIPSMBIC U OT MPOTHBHOTO),
MPOBOJIUTh CAMOCTOSITEIIFHO HECIOXKHBIE J0Ka3aTeIbCTBA MaTeMaTHYECKUX (DaKTOB,
BBICTPaMBaTh apryMEHTAIUIO, IPUBOJUTH MPUMEPHI U KOHTPIPHMEPBI, 000CHOBHIBATH
COOCTBEHHBIC PACCYXKICHHUS,

e BBIOMpATh CIOCOO pelieHUs y4eOHOHM 3amaun (CpaBHHBATh HECKOJBKO BapHaHTOB
peleHusi, BEIOUpaTh HanOoJee MOIXOMANINA C YIETOM CaMOCTOSTEIBHO BbIICICHHBIX
KpUTEPHUEB).

Ba3oBblenccienoBaTebCcKHeneiiCTBHS:

® UCNOJB30BaTh  BOMPOCHI  KAaK  HCCIICAOBATCILCKUH  HMHCTPYMEHT  IO3HAHWUS,
(dhopMynupoBaTh BOMPOCH], (GPUKCUPYIOIINE TPOTHUBOpPEUHE, TPOOIeMy, CaMOCTOATEIHHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (OpMUPOBATH THUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIMI0, MHCHHE;

® TMPOBOJIUTH IO CAMOCTOATEIHHO COCTaBJICHHOMY IJIaHY HECJOXXHBIM HKCIEPUMEHT,
HEOOMBIIIOE HCCIIEOBAaHME TIO0 YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYecKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;



CaMOCTOSITENIBHO  (OPMYIMPOBAaTH  OOOOIIEHHUS W  BBIBOJABI [0  pe3yJbTaTaM
MPOBEIEHHOTO HAOIIIOJICHUS, WCCIEAOBAHUS, OIEHUBATH JOCTOBEPHOCTH IMOJYUYEHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000IICHUIA;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIJABUTATh MPEIIOJI0KEHUS
0 €ro pa3sBUTHUH B HOBLIX YCJIOBUAX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIIMH, TaHHBIX, HEOOXOIUMBIX JUTS
pelIeHus 3a/1a4H;

BBIOMpATh, AHAIM3MPOBATH, CHCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH WH(MOPMAIUIO
Pa3IMYHbIX BUJIOB U (POPM IMpEACTABICHUS;

BbIOMpaTh (OPMY MpeCcTaBlieHUsT HHOPMAIMK U WUTIOCTPUPOBATH pelllaeMble 3a/1auu
cXeMaMu, AMarpaMMaMu, HHOM rpadukoi U MX KOMOWHALUSAMU;

OIICHMBATh HAJAEKHOCTh MHPOPMAIMM 10 KPUTEPHUSAM, HPEUIOKEHHBIM YUYUTEIEM WU
c(OpMyIUPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHI/IKaTHBHbIeyHI/IBepCaﬂbﬂbley‘leﬁﬂblelleﬁCTBlflﬂ .

BOCIIPHHUMATH W (DOPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHH C YCIOBUSMH M ICISIMH
OOIIeHus, SICHO, TOYHO, TPaMOTHO BBHIPAXKATh CBOIO TOYKY 3pEHUS B YCTHBIX H
MMACBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 0 XOJy PEIICHUs 3aJa4l, KOMMEHTHPOBATH
MTOJTY4EHHBIN pe3ynbTar;

B X0Jie 00CYXKJCHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, TPOOIIEMEI,
pelaeMoi 3a1a4uM, BHICKa3bIBaTh MJIEW, HAllEJICHHbIE HAa MOUCK PEIICHUS, COMIOCTABIIATh
CBOM CYXKJCHHS C CY)KICHHSIMH IPYruX yYaCTHHKOB JAMajora, 0OHapyXUBaTh paziindue
U CXOJCTBO TMO3ULIMH, B KOPPEKTHOH (opme (opmynupoBaTh pa3HOTIacHs, CBOU
BO3paXKECHMUS;

MIPENICTaBIATh PE3yIbTaThl PELICHUS 3aJaud, SKCIIEPUMEHTAa, UCCIENOBaHU, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (QOpMaT BBICTYIUIEHUS C Y4ETOM 3ajad MpPE3eHTAlUd U
0COOEHHOCTEH ayIUuTOPUU;

MMOHUMATh ¥ UCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW M MHAUBHUIYaIbHON pabOThHI pH
pelIeHny y4eOHbIX MaTeMaTHYeCKHX 3a7ay;

MIPUHUMATD 1I€JIb COBMECTHOM JEsITeNbHOCTH, TUIAHUPOBATh OPraHU3alUIi0 COBMECTHOM
paboThl, pacrpenensTh BUIbI paboT, J0rOBapuUBaThHCs, 00CYKIaTh MPOIIECC U PE3yabTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B IPYNNOBBIX (hopmax paboTsl (0OCyKaeHHs, 0OOMEH MHEHUSMHU, MO3TOBbIE
LITYPMBI U IPYTHE), BBIIOJHATH CBOIO YacTh PabOTHl U KOOPAUHUPOBATH CBOU JICHCTBUS
C APYrUMU YJIEHAMU KOMaHJIbl, OIICHUBATh Ka4€CTBO CBOETO BKJIaJa B OOLIUIN MPOAYKT
[0 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aHUMOCHCTBHSL.

PeryasitTuBHbIe YHHBepCaJIbHbIe y4eOHbIe NelicTBUSA

Camoopranmn3anus:

CaMOCTOSITEJIbHO COCTABJIATh IUJIaH, aJTOPUTM pELIeHHs 3aJauyd (WIK €ro 4acTh),
BbIOMpATh croco0® pemeHuss ¢ Y4ETOM MMEIOIIMXCS PecypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BAPUAHTHI PELIECHUN € y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIMUHTEJJIEKT:



® BJAJIETh CIIOCOOAMHU CAMOTPOBEPKH, CAMOKOHTPOJISA IMpollecca M pe3yibTaTa perIeHus
MaTeMaTUYEeCKOM 3ada4u;

® IIpEeABUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPU PEIICHHUU 33a4ld, BHOCUTH
KOPPEKTHBBI B JICATEIHOCTh Ha OCHOBE HOBBIX OOCTOATENHCTB, HAWJCHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLEHUBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJIEHHOM IIEJIM U YCIOBUSM,
OOBSICHATH MIPUYUHBI JOCTHKEHHSI MJTM HETOCTHIKEHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OILICHKY IPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K koHmy oOydyenuss B 7 kJjacce oOOydalOIIMICS TMOTYYUT CIEAYIOIIUE TPEIMETHBIC
pe3ynbTaThI:

Pacrio3naBath W3y4YeHHBIE TE€OMETpPHYECKHE (QUTYpBI, OMNpEenensITh HUX B3aUMHOE
pacrnosio’keHue, u3o00paxkaTb TeOMETpPHUYECKHEe (UTYpBI, BBIMOJIHATH YEPTEKH IO YCIOBHUIO
3amaun. V3MepsTh JMHEWHbIE W YIJIOBBbIC BETWYHMHBI. Pemiath 3agaund Ha BBIYMCICHUE JUTHH
OTPE3KOB U BEITUYUH YTJIOB.

Jlenath TpyOyI0 OIIEHKY JIMHEWHBIX U YIJIOBBIX BEJIUYHH IMPEAMETOB B PEATbHOM >KU3HHU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuyaTh pazmepsl ITUX 0OBEKTOB TIO MOPSIKY BETHUYUHBI.

CTpouTh 4epTEkKH K TEOMETPUUECKHUM 3a]a4aM.

[Tonp30BaThCcsi TpU3HAKAMH DPABEHCTBA TPEYrOJbHHUKOB, WCIOJIB30BAaTh MPHU3HAKK U
CBOMCTBa paBHOOEAPEHHBIX TPEYTrOJIbHUKOB IPHU PEIICHUH 3a]1au.

[IpoBOIUTH IOTHYECKHE PACCYXACHUS C UCTIOJIHL30BAHUEM IT'€OMETPUUECKIX TEOPEM.

[Tonb3oBaThcsi MpHU3HAKaMU PABEHCTBA MPSMOYTOJbHBIX TPEYroJbHUKOB, CBOHCTBOM
MEJMaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPSAMOYrOJbHOTO TPEYroJdbHHKA, B pEIICHUU
reOMEeTPUYECKUX 3a/1a4.

Onpenenars napamielbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMHU
cekymas. OnpenensaTh NapauieIbHOCTh MPSIMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSIHUNA OT TOYEK
OJHOM MPSMOM JIO TOUEK APYTrou mpsiMOM.

Pemratp 3agaun Ha kieT4yaron Oymare.

[IpoBOIUTH BBIYUCIEHHUS W HAXOAWUTh YHUCIOBbIE M OYyKBEHHbIC 3HAYEHHUS YIIIOB B
FeOMETPUYECKUX  3a7jayaX C  HCIOJb30BAaHUEM CYMMBbI  YIJIOB  TPEYrOJIbHUKOB U
MHOTOYT'OJILHUKOB, CBOMCTB YTJIOB, OOpa30BaHHBIX MPH MEPECEUYCHUU IBYX MapauIeIbHBIX
MpSMBIX ceKyliel. PemaTs npakTuyeckue 3aauu Ha HaXOXKJICHHUE YIIIOB.

Brnagetp nmoHATHEM T€OMETPUYECKOTO MECTa TOUEK. ¥ METh ONpPEAENsTh OMCCEKTPUCY yria
U CEepeUHHBINA NEPICHIUKYISAP K OTPE3KY KaK TeOMETPUUECKHUE MECTa TOYEK.

@opMyIHpOBaTh OMPEACTCHUSI OKPYKHOCTH M Kpyra, XOpJbl M TUaMeTpa OKPYKHOCTH,
MOJIb30BATHCS] UX CBOMCTBAMH. Y METh MPUMEHSTh 3T CBOKMCTBA MPU PEIICHHUH 3a]au.

Bragete moHATHEM ONMUCAHHOW OKOJIO TPEYrOJIbHMKA OKPYXHOCTH, YMETh HaXOAUTh €&
ueHtp. [lonp3oBaThcs akTaMu O TOM, UTO OMCCEKTPUCHI YIIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B
OJIHOW TOYKE, MU O TOM, YTO CEpPEAUHHBIE MNEPINEHIUKYISPbl K CTOpPOHAM TpPEYroJbHHUKA
MEPECEKAIOTCS B OAHOU TOUKE.

Brnagete mnoHsATMEM KacaTeIbHOM K OKPYKHOCTH, TIOJIb30BaTbCs TEOPEMOMl O
MEePHEHUKYIISIPHOCTU KacaTelIbHOW U pajinyca, IPOBEIEHHOTO K TOUKE KaCaHMUs.

[Tonp3oBaThcst MPOCTEHIIMMU TEOMETPUYECKUMH  HEPaBEHCTBAMH, TIOHMMATh MX
MPAKTUYECKUIA CMBICIL.



[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE MTOCTPOCHUS C TOMOILBIO IIUPKYJIIS U JTUHEHKHU.

K xonHmy oOydenus B 8 kJjacce oOyJaromwiicss TOTYYUT CIEAYIOIIHAE TPEAMETHBIE
pe3ynbTaThl:

Pacnio3naBath OCHOBHBIE BHJIbI YETBIPEXYTOJILHUKOB, WX AJIEMEHTBHI, IMOJb30BATHCSI UX
CBOMCTBAMM MPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOWCTBA TOYKM TEPECEUCHMs] MEIUaH TPEYroJibHUKa (LIEHTpa Macc) B
pelieHnu 3a1ay.

Bnagets nonstueM cpeaHel JIMHUM TPEYroJbHUKA W TpaIelud, IPUMEHSATh UX CBOMCTBA
IIpY pElIeHUM reoMeTpudeckux 3angad. llosb3oBarecs Teopemont daseca M TeopemMoil O
MPOTNIOPIUOHATBHBIX OTPE3KaX, MPUMEHSITh UX JUIS pEICHUS MPAKTUUECKHUX 3a]1a4.

[IpuMeHsTh MpU3HAKK MTOA00US TPEYTOJILHIUKOB B PEIICHUH T€OMETPUYECKUX 3a1a4.

[Tonw3oBatbest Teopemoit [ludaropa anst pemieHUss TEOMETPUUECKHX U TPAKTHYECKUX
3amad. CTpoUTh MaTEMATUYECKYI0 MOJIENb B MPAKTHUYECKUX 3a/auyax, CaMOCTOATENLHO JeaTh
YepTEX U HAXOIUTh COOTBETCTBYIOIIUE JJIUHBI.

Brnanets moHsTHSIMU CHHYyCAa, KOCHHyCa W TaHI'€HCAa OCTPOTO yrila MPSMOYTOJIHLHOTO
TpeyroibHuKa. [101630BaThCs STUMH MOHATUSIMH JIJIST PEIICHHS MPAKTHYECKUX 3a/1a4.

Beruucnsate  (paznuyHBIME - criocOOaMM) — IJIOMIAAL  TPEYroJbHUKA W TIJIOMIATH
MHOTOYTOJIbHBIX ~ Quryp (TOJB3ysACh, TJ€ HEOOXOAUMO, KadbKymsiTopoMm). [IpumeHsTh
MOJTyYCHHBIC YMEHHUS B MPAKTHYECKUX 3a/1auax.

BrnageTts MOHATHSMH BIHUCAHHOTO M IEHTPAJIBHOTO yIjla, HCIOJh30BAaTh TEOPEMBI O
BIHUCAHHBIX yriaX, yriiax MEXIy XOpJaMH (CEKYIIMMH) U yIJie MEXAYy KacaTelIbHOW M XOPAoH
IIPU PELICHUH F€OMETPUUECKHUX 3a/1a4.

Bragete moHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA ONMMCAHHOTO
YETBIPEXYTOJIBHUKA [TPU PELIEHNH 3a/1a4.

[IpuMeHATh MOMy4YeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUYECKHUE MOJEIU s
3a/1a4 peajbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BHIYMCIEHHS C MPUMEHEHHEM MO00us
U TPUTOHOMETPUH (TIOJIB3YSCh, i€ HE0OOX0IUMO, KaJbKYIITOPOM).

K xonmy obOydenus B 9 kJjacce oOydaromuiics NOJYYUT CIEAYIOIIUE IPEAMETHBIC
pe3ynbTaThl:

3HaTh TPUTOHOMETpUYECKHUE (YHKIHMH OCTPBIX YIVIOB, HAXOAWTh C HMX IOMOUIbIO
pa3IMyYHbIE  AJIEMEHTHl  IPSIMOYTOJIBHOTO  TPEYrojJbHUKAa  («pelIeHHue MPSMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaNbKYISITOpa) IIMHBI U YIJIbl JUIsI HETaOIMYHBIX
3HAYCHUU.

[Tonb3oBatbest hopMynaMu MPUBEIEHUS 1 OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUISL HAXOXKJACHHUS! COOTHOILIEHUI MEX/1y TPUTOHOMETPUUYECKUMH BEITMYUHAMH.

Hcnonp30BaTh TEOpPEMbl CUHYCOB U KOCHUHYCOB JJIsi HAXOXKACHUS Pa3JIMYHBIX JIEMEHTOB
TPEYroJibHUKA («peIlIeHHuEe TPEyroJbHUKOBY), MPUMEHITh MX IPU PEUICHUU TeOMETPUUYECKHX
3azay.

Brnagets moHsATHAME MTpeoOpa3oBaHus OO0, COOTBETCTBEHHBIX JIEMEHTOB TOJ0OHBIX
¢buryp. [lonp3o0BaThCs cBOMCTBAMU MOJAOOMS MPOU3BOIBHBIX (DUTYP, YMETh BBIUUCISTH AIUHBI U
HaXOJHUTh YTkl Y MOoA00HBIX (uryp. [IpuMeHsaTs cBolcTBa MOJO0MS B MPAKTUYECKUX 3aadax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaTbest TEOpEMaMH O MPOU3BEACHUU OTPE3KOB XOPJ, O MPOU3BEACHUU OTPE3KOB
CEeKYIIHX, O KBaJipaTe KacaTeabHOM.



[Tonp30BaThcs BEKTOpaMH, MOHUMATh HMX TEOMETPUYECKUH M (U3WYECKUHA CMBICI,
INPUMEHATh MX B PELICHUHM TE€OMETpUYecKuX M (usmueckux 3anad. [IpuMeHSATH CKalspHOE
IIPOU3BEICHUE BEKTOPOB [UIsl HAX0XKACHUS JAJIMH U YIJIOB.

Ilonp30BaTbCcsi METONOM KOOpPAMHAT Ha INIOCKOCTH, IPUMEHATH €ro B pEUICHUH
F€OMETPUYECKHUX U ITPAKTUYECKUX 3a/1a4.

Bnagers moHATHSAMU NPaBUIBLHOIO MHOTOYTOJIbHHMKA, JUIMHBI OKPYKHOCTH, JUIMHBI JIyT'd
OKPYXKHOCTH M PaJUaHHOM MeEpbl YIJIa, YMETh BBIYMCIATH IUIOLIAAb KpPyra M €ro 4acTei.
[IpyMeHSATh NOTy4YEHHbIE YMEHHS B IPAKTUUECKUX 3a7a4ax.

Haxomute ocu (MM UEHTPH) CUMMETpPUH (QHUTYp, TPUMEHSTH JIBUKCHHUS IUIOCKOCTH B
MPOCTEUIINX CITyqasiX.

[IpuMeHATh MOMy4YeHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMaTUYECKHE MOJEIN IS
3aJ1a4 peajbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOLIME BHIYMCIEHHS C IPUMEHEHHEM MO00us
Y TPUTOHOMETPUUYECKUX (PYHKIUH (TOIB3YSICh, 1€ HEOOX0IUMO, KAJIbKYJIATOPOM).
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