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HOACHUTEJBHASA 3AIINCKA

['eomeTpust Kak OMH U3 OCHOBHBIX Pa3[E€joOB IIKOJIbHON MAaTEMAaTHKH, UMEIOIIUI
CBOEH 1IeNbl0 00€CTIeUnTh M3Y4YEHUE CBOMCTB M pa3MepoB (GUTYp, MX OTHOIICHUN U
B3aMMHOE€ PAacCHOJIOKEHHUE, ONUPAETCAd Ha JIOTUYECKYI0, JI0KA3aTEJIbHYI0 JIMHHUIO.
[leHHOCT, U3y4YEHUS] TEOMETPUU HA YPOBHE OCHOBHOTO o0OIIero o0pa3oBaHUs
3aKJII0YAeTCsl B TOM, YTO OOYy4YaloIMICS YYUTCS MPOBOJUTH JOKa3aTelbHbIC
pacCyXIeHus, CTPOUTH JIOTUYECKUE YMO3AKIIOYEHHUs, JOKa3blBaTb HCTHUHHBIC
YTBEPKICHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKIACHUS «OT
MPOTUBHOTO», OTIMYAaTh CBOMCTBA OT MPHU3HAKOB, (HOPMYIHUPOBATH OOpaTHBIC
YTBEPKICHHUSL.

BTopo¥ 1ienpro n3ydeHus reoOMeTpun ABIISIETCS UCTIOJIb30BaHNE €€ KaK MHCTPYMEHTA
IIPU PEIICHUM KAK MAaTeMaTHYECKMX, TaK M INPAKTUYECKUX 3a7ad, BCTPEUAOLIUXCSA B
peanbHOM Xu3HU. OOyyaromUics TOJDKEH HAyYUThCA OMNPENETUTh T'€OMETPUUYECKYIO
¢burypy, onucarh CJIOBaMU JaHHBIA YEPTEK WM PUCYHOK, HAUTH TUIOMIAL 3€MEILHOTO
y4acTKa, pacCUUTaTh HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOTO Kalensl uian TpeOyemble
pa3Mepbl rapaxka i aBTOMOOWJISL. DTOMY COOTBETCTBYET BTOpasi, BBIUMCIUTEIbHAS
JUHUS B H3y4YeHUM reoMmeTpuu. [lpu pelieHun 3amay MpPaKTUYECKOTO XapakTepa
OOyYaroIIMiiCs YYHUTCS CTPOUTH MaTEMaTHYECKHWE MOJEIN PEATbHBIX KU3HEHHBIX
CUTyalllid, TPOBOAUTH BBIYUCIEHUS U OLEHHUBATh aJ€KBATHOCTh IOJYYEHHOTO
pe3yJbTara.

KpailHe BaxXHO MOAYEPKUBATH CBSA3M TE€OMETPUM C JPYTUMH y4EOHBIMU
MpeAMETaMi, MOTHMBHPOBATH HCIIOJIb30BaTh OINPEIACICHUS T€OMETPUYECKUX (QUryp u
MOHSATUH, JEMOHCTPUPOBATh NPUMEHEHHE MOJYYECHHBIX YMEHHA B (DU3UKE U TEXHUKE.
Ot cBA3uM HauOosiee SIpKO BUAHBI B Temax «Bekrops», «Tpuronomerpuyeckue
COOTHOILIEHMS», «MeToa koopauHat» U «Teopema IIudaropay.

VYuebnniii kypc «['eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIC pa3ielibl
coaepxkanus: «l'eomerpuueckue GUrypbl U UX CBOMCTBay, «/I3MepeHne reoMeTpruuecKux
BEJIMYMHY», «JleKapTOBBl KOOpAMHATBI Ha IUIOCKOCTH», «BekTopbl»y, «/IBMkeHUs
miockocTny, «IIpeobpasoBaHust MOI00US.

Ha mzyuenue yueOHoro kypca "l'eomerpus" otBoautcs 204 daca: B 7 kiacce - 68
gacoB ( 2 yaca B Hejeln0), B 8 kiacce - 68 yacoB ( 2 4aca B Heielnw), B 9 kiacce - 68
4acoB ( 2 4yaca B HEJIENIO).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

HavansHble noHsATHSA reomeTpun. Toudka, npsmasi, OTpe30K, Jdyd. YTrou. Buasl yrios.
BeprtukanbHble W CMEXHbIE yribl. buccekrpuca yria. JlomaHas, MHOIOYIOJBHUK.
[TapayienpHOCTB U MEPIICHAUKYIISIPHOCTD IPSIMBIX.

Cummetpuunbie (urypbl. OCHOBHBIE CBOWCTBa OCEBOM cHMMeTpuu. l[Ipumepsr
CUMMETPHUU B OKPYKAIOILIEM MUPE.

OCHOBHBIE TTOCTPOEHUSI C MOMOILBIO HUPKYJIS U JUHEWKH. TpeyroapHuK. BeicoTa,
MearaHa, OMCCeKTpUca, UX CBOMCTBA.

PaBHOOEpEHHBIN U PABHOCTOPOHHUI TpEyTroabHUKH. HepaBeHCTBO TpeyrojibHUKA.

CBoiicTBa ¥ TpU3HAKK PAaBHOOEAPEHHOro TpeyroipHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbBHUKOB.

CpoiicTBa M NpHU3HAKA NapAUIENBbHBIX NpsAMbIX. CyMMa YIJIOB TpPEYroJIbHHKA.
Bremnue yribsl TpeyrosbHuKa.

[IpsmoyrosbHbIlE ~ TpeyroJbHUK.  CBOHCTBO ~ Me€QuaHbl  INPSMOYTOJBHOIO
TPEYTrOJbHUKA, MPOBEAEHHOM K rumoreHyse. IIpu3Haku paBeHCTBA NPSIMOYTOJIbHBIX
TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBII TPEYTrOJIbHUK € YoM B 30°.

HepaBencTBa B reoMeTpuM: HEPAaBEHCTBO TPEYIOJBHUKA, HEPABEHCTBO O JUIMHE
JOMaHOW, TeopeMa O OoJbplIeM yrje ¢ OoJbIIEd CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

['eomeTpuueckoe MeCTO TOUEK. brccekTpuca yriia U CEpeANHHBIN TEPIIEHIUKYIISIP K
OTPE3KY KaK FT€OMETPUYECKUE MECTA TOYEK.

OKpy»XHOCTb M KpYT, XOpJla U IHAMETP, UX CBOMCTBA. B3aummHOE pacnonoxeHue
OKpy’)kHOCTH W npsamou. KacarempHas u cexkymas K OKpPYKHOCTH. OKpyXKHOCTb,
BIIMCaHHAas B yroJ. BrincanHas U onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYerbipéxyronpHuku. llapamnenorpamMm, ero mnpu3HakKh KW CBOWCTBA. YacTHbIE
Cilydau mapajijieiorpaMMoB (MPSMOYTOIBHUK, pOMO, KBaJpaT), X MPU3HAKU U CBOWCTBA.
Tpanenusi, paBHOOOKas Tparmenus, €€ CBOWCTBA U NMpU3HAKU. [IpsMoyronpHas Tpamnerus.

Meton ynBoenust meauansl. LlentpanbHas cummetpus. Teopema daneca u Teopema
O IPOMOPIIMOHATIBHBIX OTPE3KAX.

Cpennue nuHUM TPEYTOJIbHUKA U Tparnenuu. LleHTp Macc TpeyroiabHHKa.

[logobue TpeyronbHUKOB, Ko3(pduuueHnt mnonodus. I[lpuzHaku nogoOus
TpeyrojJbHUKOB. [IpuMeHeHue moao0ust MpH PEIIeHUH MPAKTUYECKUX 3a/1a4.

CroiicTBa 1momageit reoMmeTpuueckux ¢uryp. Dopmynbl IS TUIOLIATU
TPEYroJIbHUKA, Tapajuiesorpamma, pomba wu Tpanenuu. OTHOIIEHHWE TLIOMIAIEH
MO00HBIX (UTYP.

Bpruncnenne r1omaned TPEYrOJbHUKOB M MHOTOYIOJIBHUKOB Ha KJIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenne Teopembr [ludaropa mnpu pemeHUn
MPAKTUYECKUX 3a/1a4.



Cunyc, KOCUHYC, TAHT€HC OCTPOTO yria NpsIMOYTOJBLHOIO TpeyrojibHUKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. TpuroHomerpuieckue GpyHkuuu yrios B 30, 45 u 60°.

BrniucanHble W LIEHTpAJIbHBIE YIJIBI, YIOJI MEXAY KacaTE€IbHOW W XOpAOW. YTJIbI
MEXIY XOpJaMu U CEKyIIMMU. BrincaHHbIe 1 ONKMCaHHbIE YeThIPEXYTOIbHUKH. B3anmHoe
pacrnoJioxkeHue IBYX OkpyxHocTel. Kacanuwe oxpyxkHocTeil. OOmiue KacarelbHble K
JIBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanreic yrioB or 0 go 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOX1€CTBO. POPMYIIbI TPUBEACHUS.

Pemienne tpeyronsHuKOB. Teopema KOCHHYCOB M Teopema CUHYCOB. Pemenue
MPAKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

IIpeoOpa3zoBanue nonodus. [lonodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 NMpPOU3BENEHHH OTPE3KOB XOpJ, TEOPEMBI O NMPOU3BENCHUH OTPE3KOB
CEKYIIUX, TEOpPEMa O KBAIpaTe KacaTeIbHOM.

BexTop, anuHa (MOJyJsib) BEKTOpA, COHANPABIECHHBIE BEKTOPHI, MPOTUBOIOJIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIUU
HaJ BeKTopaMu. PasjiokeHue BeKTOpa 10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
KoopanHater Bekropa. CKalsipHOE IPOU3BEACHUE BEKTOPOB, NPUMEHEHHE IS
HAXOKJEHUS JUIMH U YTJIOB.

JlekapTOBBI KOOpPAMHATHI HA IUIOCKOCTH. YPAaBHEHHS MNPSIMOM M OKPYKHOCTH B
KOOpJIMHATaX, IMEPEeceYeHUEe OKPYKHOCTEH M MpAMbIX. MeToJ KOOpAMHAT M €ro
MIPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. [{5TMHA OKpyXKHOCTHU. [ 'pagycHas u paguaHHas Mepa
yIJIa, BBIYMCIICHHUE JUIMH OyT OKpyKHOCTEH. [Inomanp kpyra, cekropa, CerMeHTa.

JIBUKEHUST TUIOCKOCTM M BHYTPEHHHE CHUMMETpuu (Guryp (dIeMeHTapHble
npeacrasiienus). [lapamnensublii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrpamMMbl yueOHOTO Kypca «I'eomeTpusi»
XapaKTEepU3yIOTCS:

1) naTpHoTHYECKOEe BOCTIMTAHME:

IIPOSIBJICHUEM HWHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCUMCKOW MaTEMAaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKECHHUSIM POCCUUCKHX MATEMATHUKOB U POCCUUCKOU
MAaTEMATUYECKON WIKOJIBI, K HCHOJIb30BAHUID 3TUX JOCTMKCHUN B APYIMX HAyKax WU
MPUKIATHBIX chepax;

2) rpakIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIINTAHHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO O0S3aHHOCTEN TpaKJaHWHA U pealli3allii €ro Mpas,
MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBaX (YHKIMOHUPOBAHUS  PA3IUUHBIX
CTPYKTYDp, SBJIICHUM, IPOLIEYP TPaX)AaHCKOTrO oOIIecTBa (Hampumep, BIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJIGHMIO JTHUYECKMX TMpOOJieM, CBS3aHHBIX C MPaKTUYECKUM
[IPUMEHCHUEM JOCTMI)KEHUM HAyKH, OCO3HAHUEM BaXXHOCTH MOPAIBHO-3TUUYECKUX
IIPUHIUIIOB B AEATEIBbHOCTU YYEHOTO;

3) Tpy10BO€ BOCTIMTAHME:

YCTAaHOBKOM HA AKTUBHOE YyYaCcTME€ B pCEIICHUM NPAKTHUYECKUX  3a/1ad
MaTeMaTUYECKOW  HANpPABIEHHOCTH, OCO3HAHMEM  BAKHOCTH  MAaTEMAaTHYECKOTO
oOpa3oBaHMsI Ha TMPOTSHDKEHUM BCEH JKU3HU A YCHEHNIHOW MpO(ecCHOHAIbHON
NEATeIbHOCTY W Pa3BUTHEM HEOOXOJMMBIX YMEHUMN, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM HHAMBUIYATIbHON TpaeKTOpUU OOpa30BaHUS M KU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCITUTAHME:

CHOCOOHOCTBIO K  OMOLMOHAJIBHOMY U 3CTETHYECKOMY  BOCHPHUSATHIO
MaTeMaTU4ecKnX OOBEKTOB, 3a/ay, peIIeHUuH, paCCyX IACHUN, YMEHHUIO BHUICTh
MAaTEMATUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 MO3HAHUSI:

OpUEHTALIMEN B JAEATEIIBHOCTA Ha COBPEMEHHYIO CUCTEMY HAay4YHBIX MPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEpPHOCTSIX Pa3BUTHUsSI 4YeJIOBEKa, NPUPOALI M 0OIlecTBa,
MOHUMAHUEM MAaTeMaTHYE€CKOW HAyKH Kak c(epbl 4eTOBEYECKON AESITENbHOCTH, ITANlOB
€€ pa3BUTHUS M 3HAYUMOCTH JUISI PA3BUTUSA UHUBWUJIW3ALHAM, OBJIAJICHUEM S3BIKOM
MATEMATUKM M MATEMATUYECKOM KyJIbTypOMl KakK CpEICTBOM IIO3HAHUS MU,
OBJIQZICHUEM MPOCTEUIIMMH HABBIKAMH MCCIEA0BATENBCKON IEATEIBHOCTH;

6) pusmyeckoe BocnUTaHHe, (POPMHUPOBAHHE KYJIBTYPbl 310POBbSI H
IMOIMOHAJIBLHOIO 0JIarONoJIyYns:

FOTOBHOCTBIO NIPUMEHATh MATEMATUYECKUE 3HAHUS B MHTEPECAX CBOETO 340POBbBS,
BEJICHUS 3JI0pOBOTO Oo0Opa3a >KM3HU (370pOBOE MHUTaHWE, COATaHCHPOBAHHBIA PEKUM
3aHATHI U OTIIbIXA, pETryisipHas (u3nvecKas akTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBbIKA
pednexkcun, MpU3HAHUEM CBOETO TpaBa Ha OIMIMOKY M TaKOro >Ke MpaBa JIPYyroro
YEJIOBEKA,



7) 3xoI0rMYecKoe BOCIUTAHHE:

OpHCHTAIlMCH HAa MPUMEHECHHUE MAaTeMaTHYCCKUX 3HAHWUW JUIsd pEIICHUS 3ajad B
00JIACTH COXPAHHOCTH OKPYIKAIOIIeH CPe/bl, IJIAHUPOBAHUS IOCTYNKOB U OIICHKH HMX
BO3MOXHBIX TOCJICACTBUN JUIS OKPYXAWOIIEH Cpeipl, OCO3HAHHEM TIJI00AJIBHOTO
XapakTepa 3KOJOTHYSCKUX MPOOJIeM U MyTeH UX PEIICHUS;

8) aganTanus K N3MEHSIOIMMCSl YCJIOBHSIM CONMAILHOM W PUPOIHO¥ cpebl:

TOTOBHOCTBIO K JICUCTBHSM B YCJIIOBHUSX HEOIPEICIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOCH KOMITETEHTHOCTH dYepe3 MPAaKTHUYECKYIO JESITCIbHOCTh, B TOM YHCIEC YMCHHUE
YUUTBCSA y JIPYTUX JIOACH, MPUOOpEeTaTh B COBMECTHOW JCATCILHOCTH HOBBIC 3HAHMS,
HABBIKH ¥ KOMITCTECHITUH U3 OIbITA JPYTHX;

HE0OXOMMOCTBIO B ()OPMUPOBAHNN HOBBIX 3HAHWH, B TOM YHCIIe (DOPMYITHPOBATH
UJICH, TTOHATHS, TUIIOTE3bl 00 00BEKTAaX W SBJICHHUAX, B TOM YHCJIC paHee HEU3BECTHBIX,
OCO3HaBaTh JEPUIUTHI COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYAIUIO KaK BBI30B, TPEOYIOMIMIA KOHTPMEDP, KOPPEKTUPOBATH TPHHUMAECMBIC PEIICHUS
U JIelicTBHA, (POPMYJIUPOBATH U OIICHUBATH PUCKU W MOCJICCTBUS, JOPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble j1ornyeckue 1eicTBUs:

e BBIBJISITh M XapaKTEpU30BaTh CYIECTBEHHbIE MPHU3HAKKM MaTEMaTHYECKUX
OOBEKTOB, TIOHSTHM, OTHOLIEHUN MEXIy TMOHATUSAMU, (OPMYIHPOBATH
oTpe/eeHNs TOHATHI, YCTaHABJIUBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIINH,
OCHOBaHMS JJ1s1 0000IIEHHS M CPABHEHMSI, KPUTEPUU TTPOBOJIMMOTO aHAJIN3a;

e BOCIIPUHUMATbH, POPMYIUPOBATH U MPEOOPA3OBHIBATH CYKIACHUS: YTBEPAUTEIILHbBIC
¥ OTpHUIIaTeIbHBIC, CIUHUIHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

e BBIABIITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TIPOTHBOPEYHS B
¢dakTax, MaHHBIX, HAOJIOMCHHMSIX W YTBEPKIACHUSAX, TpeaaraTb KPUTCPUW IS
BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHNI;

e JIe7IaTh BBIBOJIBI C HCIIOJIB30BAHWEM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKITFOUCHUH, YMO3aKITFOUCHHH 10 aHAJIOTHH;

o paszbupaTh JOKa3aTeIbCTBA MATEMAaTUYECKHX YTBEPKICHUH (MpsMbIE W OT
NPOTUBHOIO), TMPOBOAWTH  CAMOCTOSITENIBHO  HECJIOXKHBIE  JOKA3aTelbCTBA
MaTeMaTU4YeCKux (haKTOB, BBICTPAWBATh aPTYMEHTAIIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;

e BBIOMpaTh CIOCOO perieHus: yaeOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
perieHus, BbIOMpaTh Haubolee MOAXOMAMUNA ¢ YYETOM CaMOCTOSATEIHHO
BBIJICICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejibCKe 1eCTBUA.



WCIIOJIB30BaTh  BOIMPOCHl KAaK HWCCIEAOBATENIbCKUI WHCTPYMEHT TIO3HAHWS,
dbopMyIMpoBaTh  BONPOCH,  (PHKCHUPYIOIIME  MPOTHBOpPEYHE,  IPOOJIeMYy,
CaMOCTOSTEIIbHO YCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHpPOBATH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HUITUIO, MHCHUE;

IIPOBOJIUTH IO CAMOCTOSITCIIBHO COCTAaBJICHHOMY IIaHY HECJIOKHBIN SKCIICPUMEHT,
HEOOJIBIIIOE HMCCIICIOBAaHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTrO
00BEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXIY COOOiA;

CaMOCTOSTEILHO (OPMYJIMPOBATH OOOOIICHHWS ¥ BBIBOJALI 10 pe3yJbTaTaM
MPOBEACHHOTO  HAOMIONCHMSI, WCCIECIOBAaHUSA, OIECHUBATh JOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 000OIICHUIA;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TakKe BBIIBUTATH
IIPEITOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

PaGora ¢ unpopmanmeii:

BBISIBJISITH ~ HEJIOCTATOYHOCTh M M30BITOUHOCTh ~ HMH(OpPMAlMM, JaHHbBIX,
HEOOXOUMBIX JIJIsl pEeLICHMs 3a/1a4U;

BbIOMpaTh,  aHAJIM3UPOBATh,  CUCTEMATU3UPOBATh U  HHTEPIPETUPOBATH
MH(}OpMaALUIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS;

BBIOMpATh (hOopMy MpeAcTaBiICHUS HHPOPMALHMH W WUIIOCTPUPOBATH pELIacMble
3a/la4yu CXeMaMu, uarpaMmmMaMu, HTHOU rpa@ukoi U MX KOMOWHALUSIMU;

OLICHUBATh HAJIEXHOCTh MH(OPMALUMU 10 KPUTEPUAM, NPEII0KEHHBIM YUUTEIEM
WK ¢(HOPMYJIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

BOCIIPUHUMATh U (POPMYIHUPOBATH CYXKJICHHUS B COOTBETCTBHUU C YCJIOBHUSIMU U
HEeIsIMU  OOIIEHUs, SICHO, TOYHO, IPAMOTHO BBIpAXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M THChMEHHBIX TEKCTaX, JlaBaTh IMOSICHEHUS IO XOJy pelIeHUs 3aJayu,
KOMMEHTHPOBATH MOJIyYeHHBIH PE3yNbTaT;

B XOJ€ OOCYXJEHHUs 3a/laBaThb BOIPOCHl MO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJeMbl, pelaeMod 3aJaud, BBICKA3bIBATH WJECH, HAIEJICHHbIE HAa IOUCK
pElIeHUs, COIMOCTABIATh CBOM CYXACHHUS C CYXACHUSMHU JAPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3lMuMe M CXOACTBO MO3UIMH, B KOPPEKTHOH (opme
(opMyIMpPOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

NPEACTaBIATh PE3yJbTaThl PEIICHUS 3aJauyM, SKCIEPUMEHTA, HUCCIEIOBaHMUs,
IPOEKTa, CaMOCTOATEIHLHO BBIOMPATh (OpMAT BBHICTYIUICHUS C Yy4€TOM 3aaad
NpEe3eHTALNN U 0COOEHHOCTEN ayIuTOPUH;

NOHUMAaTh M WCIOJB30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYyAIbHOU
paboThI IPU PEIICHUH YYEOHBIX MATEMATUYECKUX 3a]1aY;

MPUHUMATh 1€JIb COBMECTHOW JEATENIbHOCTH, IUIAHUPOBATh OpraHU3aIUIo
COBMECTHOM palOThl, pacrpenesiarTh BUAbl padOT, OTOBAPUBATHCS, OOCYKIATh
IpoIIecC U pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJBKUX JIFO/ICH;
y4acTBOBaTh B TPYMIOBBIX ¢dopmax padboThl (00CykaeHUs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U IPYTHE), BHIOIHATH CBOIO YaCTh PA0OThI U KOOPJIUHUPOBATH
CBOM JCHCTBUSA C JPYrMMH YJI€HAMU KOMAHJIbl, OLICHMBATh Kaue€CTBO CBOETO



BKJIaJla B OOIMUN MPOAYKT TO KPUTEpHUsM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH
B3aUMOJIEUCTBUA.

PeryisiTuBHbIE YHMBeEpPCAJIbHbIE YueOHbIe 1elCTBUSA

Camoopranusanus:

e CaMOCTOSITENIBHO COCTABJIATH IUIAH, aJTOPUTM PELICHUS 3a1adyd (WIK €ro 4acTh),
BBIOMpaTh CHOCOO pEIIeHHS C Y4ETOM HMEIOIIUXCS PECypCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATH BapHAHTHI PELICHUHN C
y4€TOM HOBOUM MH(OPMAIIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

e BIIQJIETh CMOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJS IMpollecca W pe3yibTaTa
pelIeHns MaTEMaTUYECKOM 3a/1auu;

e TMPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh MpPH PEUICHUH 3a/1auH,
BHOCUTh KOPPEKTHBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJCHHBIX OIMMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBHUE pe3yJibTaTa JCATEIbHOCTU TOCTABJICHHON 1T U
YCIOBUSIM, OOBSICHSITh IPUYMHBI JOCTHXKCHUS WJIM HEJOCTHUKEHUS 11€JI1, HaXOAUTh
OIUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 kjacce oOyJaronuics MOJIYYUT CIEIYIONTUE TTPEIMETHbBIE
pPE3yJIbTATHI:

Pacno3HaBaTh W3yueHHbIE TeOMETpUYECKHE (UTYpPBI, OMPEACNATh HX B3aUMHOE
pacrojioxkeHue, u300paxaTb TreoMeTpudYecKrue (UTYyphl, BBINOJHATh YEPTEKU IO
YCIOBHIO 3ajaud. V3mepATh JIWMHEWHBIE W YIJIOBBIE BEIWYMHBL. Pemarh 3amaun Ha
BBIUHCJICHUE JIJTMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpyOyr0 OLICHKY JUHEWHBIX U YIJIOBBIX BEIMYUH MPEAMETOB B peaibHOU
KU3HU, PA3MEpPOB MPUPOAHBIX OOBEKTOB. Pa3znuuaTh pasmepbl 3TUX OOBEKTOB IO
MOPSJIKY BEJIMYHUHBI.

CTpouTh YyepTekKU K TEOMETPUUYECKUM 3a/1a4aM.

[Tonmp30BaThCA MPU3HAKAMH PABEHCTBA TPEYTIOJIBHUKOB, MCIIOJIb30BATh MTPU3HAKU U
CBOMCTBA pPaBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOANTE TOTHYECKUE PACCYHKIACHUS C UCIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tomp30oBaThC  NMpU3HAKAMM  PABEHCTBA  NPSMOYTOJIBHBIX  TPEYTOJIbHHUKOB,
CBOMCTBOM MEAMAaHbI, MTPOBEAEHHON K TUIMOTEHY3€ MPSIMOYTOJBbHOTO TPEYTrOJbHUKA, B
pEIIEHUY TE€OMETPUUECKUX 3a]1a4.



Onpenenars mapauieTbHOCTh MPSMBIX C TOMOIIBIO YTJIOB, KOTOPBIE OOpa3yeT ¢
HUMHU cekymad. OnpenensTe MapauieIbHOCTh NPSIMBIX C TIOMOIIBI0 PaBEHCTBA
PACCTOSHUI OT TOYEK OJHOM MPSIMOM O TOYEK APYTrOM MPSIMOU.

Pemrars 3amaun Ha KieTyaTtoi Oymare.

[IpoBOUTH BBHIYMCIECHUS W HAXOIUTh YUCIOBbIE M OYKBEHHBIC 3HAUEHHUS YIJIOB B
F€OMETPUYECKUX 3aJadyax C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB U
MHOT'OYT'OJIbHUKOB, CBOWCTB  YIJIOB, OOpa30BaHHBIX TP  TIEpeCeYeHUU JABYX
MapAJUICIBHBIX MPSIMBIX CEKYIIEH. PelaTe mpakTuiecKkre 3a1a4n Ha HaX0XKAECHUE YTIJI0B.

Bnagerp mnoHSATHEM TEOMETPHUYECKOTO MeCTa TOYEK. YMEThb ONpPEAEHATh
OMCCEKTPHUCY yTJIa U CEPEAMHHBIN MEPICHANKYIIAP K OTPE3KY KaK TEOMETPUICCKHIE MECTa
TOYEK.

DopMynUpOBaTh OMNPEICICHU OKPYXHOCTM M Kpyra, XOpIbl M JIHAaMETpa
OKPYXHOCTH, TOJIb30BaThCSI MX CBOMCTBAMHU. YMETh NPUMEHSTHh 3TH CBOWCTBA MPU
pelleHuu 3a7a4.

Brnanets moHATHEM OMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOJIUTh
e€ neHtp. I[lomp3oBaTbes akTaMH O TOM, UYTO OHCCEKTPHUCHI YIJIOB TPEYroJIbHHKA
MEPECEKAOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIE NEPIICHIUKYIIAPHI K CTOPOHAM
TPEYTOJIbHUKA MIEPECEKAIOTCS B OJTHOU TOUKE.

Brnamers mOHATHEM KacaTelbHOM K OKPYXHOCTH, IIOJIB30BaThCA TEOPEMOU O
NEPIECHAUKYJISIPHOCTH KacaTeIbHOM U painyca, IPOBEIEHHOIO K TOYKE KaCaHUA.

[Tonmp30BaThCd NPOCTEUIIMMU TE€OMETPUYECKUMH HEPABEHCTBAMH, MOHWUMATh HX
MIPAKTUYECKAN CMBICIL.

[IpoBOAWTE OCHOBHBIE TE€OMETPHUYECKHE ITOCTPOCHHUS C MOMONIBIO LHUPKYIS U
JIMHEHUKH.

K konIy 00yueHus B 8 kjacce oOy4arouiuiicss MOJIY4YHUT CIEAYIOMIME MNPEIMETHBIE
pEe3yNbTaTHI:

Pacnio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJBHUKOB, UX AJIEMEHTBI, MOJIb30BATHCS
MX CBOMCTBaMU IIPH PELIEHUH T€OMETPUUECKUX 3a1a4.

[IpuMeHsTh CBOWCTBA TOUKM NEpPECeUeHUsl MeANaH TPEyrojbHUKa (LEHTpa Macc) B
peLIeHUH 3aa4.

Bragere mMoOHATHMEM CpEeNHEW JIMHUM TPEYroJbHUKAa WM Tpaneuud, NPUMEHSATh UX
CBOWCTBA NIIPU PELICHHM TeoMeTpuueckux 3anad. llomb3oBatbecs Teopemont Paneca u
TEOPEMOW O MPOMOPLUUOHANBHBIX OTPE3KaX, MPUMEHATh UX ISl PELICHUSI TPAKTUYECKUX
3a1ad4.

[IpuMeHATh NPU3HAKY TI0JI00MS TPEYTOJIBHUKOB B PEUIEHUU T€OMETPUYECKUX 3a/1a4.

[Tons3oBaThess  Teopemoit  Iludaropa st perieHus TeOMETPUUYECKUX U
npakTuyeckux 3agad. CTpouTh MaTeMaTUYECKyl0 MOJENb B MPAKTUYECKUX 3a/Jayax,
CaMOCTOSTEIIBHO JIEJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOILNE JTUHBI.

BiiageTs NOHATHSMHU CHHYCA, KOCHHYCA M TAHI'€HCA OCTPOro yria MpsAMOYTOJIbHOIO
TpeyroyibHUKA. 110J1630BaThCSl STUMU NOHATUAMU JJI PELICHUS IPAKTUYECKUX 3a]ad.

Boruncnsate  (pa3nuyHbIMH  CIIOCOOAMH) IUIOIIAAb TPEYroJbHUKA U  IUIOLIAAH
MHOTOYTOJIbHBIX (uryp (mosip3ysich, i€ HEOOXOAMMO, KalbKynaTopoM). Ilpumensars
MOJIyYEHHbIE YMEHUS B PAKTUYECKUX 3a/1a4ax.



Brnagets MOHATHSMH BIMCAHHOTO M LIEHTPAJIBLHOTO YIiia, UCIOJIb30BATh TEOPEMBI O
BIMCAHHBIX YIJIaxX, yIiiax MEXIy XOopJaMmH (CEeKyIIMMH) U yIiie MEXAy KacaTeIbHOU M
XOPIO MPU PELICHUN T€OMETPHUUECKUX 3a/ad.

Bnaners TOHATHEM ONMCAHHOTO YETHIPEXYTOJbHHKA, IPHUMEHSATh CBOWCTBA
OIMCAaHHOTO YETHIPEXYTOJIbHUKA MTPH PEIICHUH 33]1au.

[TpuMeHsTH MOTyYSHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTEMaTUYECKHE MOJIEIN
NI 3a]a4  peaJbHOM JKM3HM W MPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHUS C
NpUMEHEHHEM Tono0us W TPUTOHOMETpUU  (MONB3YysICh, TA€  HEOOXOAUMO,
KQJIBKYJIITOPOM).

K koHiy oOyuyeHus B 9 kJjacce 00y4yaronIuiics MOTYYHUT CIACAYIONINE MPEAMETHbIC
pEe3yNbTaThL:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIMHM OCTPBIX YIVIOB, HAXOJUTh C UX MOMOILBIO
pa3iaMyYHbIE 3JIEMEHTHl MPSIMOYTOJIBHOIO TPEYroJbHUKA («pEHIeHHE NPSIMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTe (C MNOMOIIBIO KaJbKYJISATOpa) MAJIUHBI M YIVIBI JJIA
HETaOJUYHbBIX 3HAUCHUH.

[Tonb3oBatbea  (opMmynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKHUM
TOXKIECTBOM  JUII  HAXOXKIAEHUS COOTHOUIEHUMM MEXAYy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMU.

Hcnonb3oBaTh TEOpPEMbl CHHYCOB MU KOCHHYCOB I HAxXOXJEHHUS Pa3IUYHbIX
AJIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYrOJbHUKOBY), IPUMEHATh UX MPU PEIICHUH
r€OMETPUYECKUX 3a]1aY.

Brnagete mnoHsATHSMH MpeoOpa3oBaHUs MOJ0OMS, COOTBETCTBEHHBIX AJIEMEHTOB
noao0HbIX (uryp. Iloap3oBarbecsi cBOMCTBaMHU MOA00USI MPOU3BOJIBHBIX (DUTYp, YMETh
BBIYMCIIATH IJIMHBI U HAXOHUTH YIJIbI Y TOAOOHBIX (puryp. [IpumMeHaTs cBolicTBa moao0us
B IMPaKTUYECKHX 3ajJadyax. YMETb MpPHUBOAUTH MpUMEpbl NONOOHBIX (uryp B
OKPYXAaroIEM MHUpE.

ITonb30BaTbCd TEOpEMaMHM O IPOU3BEIECHUN OTPE3KOB XOpH, O IMPOU3BEICHHUU
OTPE3KOB CEKYLIUX, O KBAIPaTEe KacaTeIbHOM.

[Tonb30oBaThCA BEKTOpaMU, MOHUMATh MX TE€OMETPUUYECKUNA U (U3UUECKHUI CMBICT,
OPUMEHATh WX B PEIIEHUH TEOMETpPUYECKUX M (Qu3ndeckux 3anay. llpumeHsaTh
CKJISIPHOE NPOMU3BEIEHUE BEKTOPOB JJIsI HAXOKIEHUS JUIVH U YIJIOB.

[Tonb30BaTbCd METOJOM KOOPJAMHAT HAa IJIOCKOCTH, MPUMEHATH €ro B PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnagers NOHATHSMHU MPAaBUIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPY>KHOCTHU, IJIUHBI
IYyTU OKPYXHOCTH U PAaJMaHHOW MEpBI YIia, YMETh BBIUKCIATH IUIOLIAAb Kpyra U €ro
yacTeil. [[puMeHsITh MoJy4yeHHbIE YMEHHS B IPAKTUYECKUX 3aa4ax.

Haxonuth ocu (WM LIEHTPBI) CUMMETPUH (QUTYP, IPUMEHATH IBHXKEHHSI TIJIOCKOCTH
B IIPOCTEUILNX CIIyYasX.

IIpuMeHATh NOJIyYeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTHh MAaTEMAaTUYECKUE MOJIEIN
ULl  3aJad  peaJbHOM JKW3HUM W TPOBOJUTH COOTBETCTBYIOIME BBIYUCICHHS C
NPUMEHEHHEM MOJI00US U TPUTOHOMETPUUYECKUX (PYHKIMH (MOJIB3YSCh, IJIe HEOOXOAUMO,
KaJIbKYJISITOPOM).
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