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INOACHUTEJIBHAS 3AIINCKA

I'eomeTpusi Kak OOUH U3 OCHOBHBIX PA3JEJIOB LIKOJIBHOW MaTE€MAaTHUKH, UMEIOIIHUNA CBOEH
LEJIbI0  00ECleYnTh H3y4YE€HUE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLICHMH M B3aUMHOE
pacIOJIOKEHUE, OIMUPACTCS Ha JIOTMYECKYH0, [OKAa3aTelIbHYI0 JMHHUIO. LleHHOCTh u3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOT'O 00IIero 00pa30BaHus 3aKJIKYaeTCsl B TOM, YTO 00yJaroLuiics
YUYUTCS TPOBOAUTH JIOKA3ATEIbHBIE PACCYKICHHUs, CTPOUTH JIOTUYECKHE YMO3AKIIOUYCHMUS,
JIOKa3bIBaThb MCTUHHBIC YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IIPOBOJMTH
paccyKIeHUsl «OT IPOTUBHOTO», OTINYATh CBOMCTBA OT MPHU3HAKOB, (JOPMYIUPOBATH OOpaTHBIE
YTBEPKICHHUS.

BTopoil nensro n3ydeHus FeOMETPUHN SIBIISIETCS UCIIOJIB30BAaHUE €€ KaK MHCTPYMEHTA MpPH
PELICHUH KaK MaTeMAaTUYECKUX, TaK U IPAKTUYECKUX 3a/a4, BCTPEUAIOIINXCS B PEAIbHOM KU3HH.
OOyyaromuiicst 10JKEH HAyuUThCS OMNPENENIUTh MEOMETPUUECKYI0 (QUrypy, ONUcaTh CIOBAMU
JTAHHBIA YepTEX UITU PUCYHOK, HAWTH TUIOIIAIb 3€MEIHHOI0 Y4acTKa, pacCUuTaTh HEOOXOAUMYIO
JUIMHY ONTOBOJIOKOHHOTO KaOemnsi Win TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOHIIS. DTOMYy
COOTBETCTBYET BTOpAsi, BHIYMCIUTENbHAS JUHUSA B M3yueHuu reomerpuu. [lpu pemenuun 3agau
IIPAKTUYECKOI'0 XapakTepa 00ydaroluiics yUuTCs CTPOUTh MAaTEMaTUYECKUE MOJIENIN PEeaTbHBIX
JKU3HEHHBIX CUTyalud, MPOBOJUTH BBIUMCICHUS U OLEHUBATh aJEKBATHOCTH IOJYyYEHHOI'O
pe3yJabTara.

KpaiiHe BaxxHO MOJUEPKMBATH CBSI3U T€OMETPUM C JIPYIMMU YUYEOHBIMHU IpEIMETaMH,
MOTHUBUPOBATh  KCIIOJIb30BaTh  ONPEACICHHS  I'COMETPUYECKUX  (QUryp U TIOHSTHIA,
JIeMOHCTPUPOBATH MPUMEHEHHE TTOJYYCHHBIX YMEHHUH B (PU3HMKE U TEXHHUKE. DTH CBSI3U Hanboee
SAPKO BUIHBI B TeMaX «BekTtops», « TpuroHoMeTpuuecKkrue COOTHOIIECHUs», «MeToI KOOpIuHAT»
u «Teopema ITudaropar.

VY4eOHblii kypc «I'eoMeTpus» BKIIOYAET CIEIYIOIIME OCHOBHBIE pa3/ieibl COAECpPKaHUS:
«I'eomerpuueckne GuUrypsl W HX CBOHCTBa», «VI3MepeHHEe TIeOMETPUYECKHX BEITHMUUHY,
«JlexkapToBBl ~ KOOpAMHATBI HA  IUIOCKOCTW», «BeKTopb», «/IBHJKEHHsS  IIJIOCKOCTHY,
«IIpeobpazoBanus Mo J00HM.

Ha uzyuenue yue6noro kypca «I'eomerpus» orBoautcs 204 gaca: B 7 kitacce — 68 yacoB (2
yaca B Helelm), B 8 kimacce — 68 yacoB (2 yaca B Hemeno), B 9 kiacce — 68 gacoB (2 yaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUSA

7 KIIACC

Hauanpubpie mousituss reomerpuu. Touka, mpsiMas, OTpe3OK, Jiyd. Yroia. Buasl yrios.
BeprukaneHele U cMmexHble yrabel. buccekrpuca yria.  JlomaHas, MHOIOYrOJbHUK.
[TapanmienbHOCTh U NEPIIEHINKYISIPHOCTD MPSIMBIX.



Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBA OCEBOW cMMMETpuH. [Ipumepbl cumMMeTpun
B OKPY>KaIOIIEM MUDE.

OcCHOBHBIE IOCTPOEHUS € TIOMOILBIO LIUPKYJIA U TUHENKHU. TpeyroiasHuk. BeicoTa, Mennana,
OuccekTpuca, UX CBOICTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUHN TpeyroyibHUKH. HepaBeHCTBO TpeyroiabHHUKA.

CBoiicTBa W TpU3HAKKM PAaBHOOEAPEHHOTO TpeyrosibHuKa. [Ipu3Haku paBeHCTBA
TPEYTOJIbHUKOB.

CBoiicTBa M MpU3HAKKU MapajuleNbHBIX NpsAMbIX. CymMMa yrioB TpeyrojibHUKa. BHemrHue
YIJIBI TPEYTOJIbHUKA.

[TpsimoyronbHbIi  TpeyroabHUK. CBONHCTBO MeAMAaHbl NPSMOYIOJBHOTO TpPEYroJbHHKA,
NpoBeAEHHOW K runoreHyse. llpu3sHaku paBeHCTBA MPSMOYTOJIbBHBIX —TPEYTOJIbHUKOB.

[TpstmoyTONbHBIN TPEYToJIbHUK € yTiaoM B 30°.

HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o OobIIeM yrie u 0oibIeil cTopoHe TpeyroybHuKa. [lepnenanKysap 1 HaKJIOHHas.

I'eomerpuyeckoe mecTo TOYeK. buccekTpuca yria M CEpeIMHHBIA NEPHEHAUKYILIP K
OTpE3KYy KaK FreOMETPUYECKHE MECTa TOYEK.

OKpy>KHOCTb W KpYyr, XOpJa M JAUaMeTp, HMX CBOHCTBa. B3auMHOe pacmonoxeHue

OKpYXHOCTH U npsiMoii. KacarenbHas u cexy1as K oKpy>KHOCTU. OKpy>KHOCTb, BHUCAHHAsI B yTOJL.
Bnucannas u onvcanHasi OKPY>KHOCTH TPEYTrOJIbHUKA.

8 KJIACC

YersipéxyronsHuku. Ilapamnenorpamm, ero npusHakd M CBOMCTBA. YacTHble ciaydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpamneuus, e€ cBoicTBa U MpU3HaKkU. [IpsMoyrosnbHas Tpanenus.

Meron yasoenus menuassl. LlenTpanbHas cummerpusa. Teopema daiieca u teopema o
IIPONOPIMOHAIBHBIX OTPE3KaX.

CpenHue TMHUU TPEYTOJbHUKA U Tpanenuu. LleHTp Macc TpeyroibHuKa.

[Tonobue TpeyroabHUKOB, K0ddumnueHtT nomodbus. [IpusHaku momodus TPeyroJbHUKOB.
[TpumeHeHre 110T00HSI TIPY PEIICHUH TPAKTHYECKHUX 3a71ad.

CaoiicTBa momazeil reomerpuyeckux ¢uryp. @opmyisl i IUIOMIATN TPEYroJbHUKA,
napaiuenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIO0IIAei MoJ00HBIX GUryp.

Brramcnenne rmoma)lef/i TPEYTOJbHUKOB U MHOI'OYI'OJIbHUKOB Ha KJIeT4aTOU 6yMare.



Teopema ITudaropa. [lpumenenue reopemsl [Tudaropa npu pemeHnn mpakTHYECKUX 3a71a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOrO yrja IPsSMOYTOJIBHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIeCTBO. TpuroHomerpudeckue Gpynkuuu yrios B 30, 45 u 60°.

BrnucanHble W LIEHTpalbHBIE YIVIBI, YIOJl MEXKIY KAacaTelIbHOM U XOPAOH. YTIUIBI MEXKIY

XOpAAMHU U CeKyIIUMH. BricanHbIe 1 ONIMCaHHbIE YETHIPEXYTOILHUKY. B3aMHOE pacoioskeHne
IBYX OKpyxHocTel. Kacanue okpyskHocteil. O0mume kacaTelbHbIe K ABYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, kocunyc, Tanrerc yrioB ot 0 10 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
dopmyIbl TpUBEACHUS.

Pemenne tpeyronpHukoB. Teopema KOCMHYCOB U TeopeMa CHHYCOB. Pemienue
MPaKTUYECKHUX 33/1a4 C UCTIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeoOpazoBanue nmoaobus. [1ogo01ne cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa o MPOU3BECHUN OTPE3KOB XOPJI, TEOPEMBI O TIPOM3BEICHUHN OTPE3KOB CEKYIIUX,
Teopema O KBaJpaTe KacaTeJbHOU.

Bexrtop, anmHa (MOIyNib) BEKTOpa, COHANpPABIEHHBIE BEKTOPBI, MPOTUBOIIOIOKHO
HAIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIECpALUH HaJ
BEKTOpaMH. Pa3iioxkeHue BEKTOpa M0 IBYM HEKOJUIMHEApHBIM BeKTopaM. KoopauHaTel BEKTOpA.
CkassipHO€E MPOU3BENECHNE BEKTOPOB, IPUMEHEHHUE /Il HAX0XKI€HUS JJIMH U YIJIOB.

JlexapToBbl KOOPAMHATBHl HA IUIOCKOCTH. YPaBHEHHUSA MPAMOM U OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUECHNE OKPYKHOCTEN U MPSAMBIX. MeTO1 KOOPAMHAT U €ro IPUMEHEHHE.

IIpaBunpHBIC MHOTOYTOJIBHUKU. [IMMHA OKpYy>KHOCTHU. I'pagycHas U paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTel. [limomane kpyra, ceKTopa, CerMeHTa.

JIBUKEeHMsI TUIOCKOCTU U BHYTPEHHHUE CUMMETPHUH QUTYD (3JI€MEHTapHbIE MIPEJICTABICHHUS).
[TapaiensHslil nepeHoc. 11oBopor.

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI



JInuHOCTHBIE pe3yabTaThl OCBOCHUS TNporpammbl  ydyeOHoro kypca «['eomerpus»
XapaKTEePU3YIOTCS:

1) MAaTPUOTHYIECCKOEC BOCIIUTAHHUE:

IIPOSIBJICHUEM HMHTEpeca K MPOLUIOMY U HACTOALIEMY POCCUHCKONM MaTEMaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTIKEHHUSAM POCCHUMCKMX MAaT€MaTUKOB M POCCUUCKON
MaTE€MaTUYECKON IIKOJIbI, K UCIIOJb30BAaHUIO 3TUX JOCTHKEHHUM B IPYTMX HAyKaxX U IIPUKIIAJHBIX

chepax;
2) rpaIaHCcKoe H TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO OOS3aHHOCTEH TpaKAaHWHA W pealu3alil ero IMpas,
IPEJCTAaBICHUEM O MaTEeMATUYECKUX OCHOBAaX (YHKLUMOHUPOBAHUS PA3IMUYHBIX CTPYKTYp,
SIBIICHHUH, TIPOLEAYpP TPaXTAHCKOTO 00IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHKEHUH
HAyKH, OCO3HAHUEM BaKHOCTHU MOPaIbHO-3TUUECKUX IPUHIUIIOB B I€ATEIbHOCTH YUEHOTO;

3) Tpya0BOE BOCIIUTAHHE:

YCTAaHOBKOW Ha AaKTHBHOE Y4YacTHE B PEUICHMM INPAKTUYECKUX 3aJad MaTeMaTHYECKON
HAIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTU MAaTEMAaTUYECKOro 00pa30BaHUS HA NPOTSHKEHUU BCel
KHU3HU Ul YCHEIIHON Npo(ecCHoHaIbHOM AEATENbHOCTH U PA3BUTHEM HEOOXOAMMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM H TIOCTPOCHHEM HHIUBUAYAJIBbHOW TpaeKTOpuH OOpa3oBaHUS U
KU3HEHHBIX IUIAHOB € YYETOM JIMUHBIX UHTEPECOB U OOIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHUE:

CIIOCOOHOCTBIO K SMOIIMOHATBHOMY U 3CTETUYECKOMY BOCHPUATHIO MATEeMAaTUYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, pacCyXI€HUI, YMEHUIO BUAETh MAaTEMAaTHUECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHMS:

OpUEHTaIlel B JEATEJbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYyYHBIX MPEICTaBIEHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UEJIOBEKa, NPUPOAbI M OOLIeCTBa, MOHUMaHHEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elOBEYECKOM MeATeNbHOCTH, JTaloB €€ pPa3BUTUS U
3HAYMMOCTH JJIs Pa3BUTHUS LIMBUIN3ALMU, OBJIAJICHUEM S3bIKOM MATEMATUKHA U MAaTEMaTUYECKON
KyJbTypOH KaK CpEICTBOM IIO3HAHUS MHUpA, OBJAJCHUEM IPOCTEUIIMMHM HAaBBIKAMU
UCCIIEI0BATEIIbCKON IEATEIIBHOCTH;

6) pusuueckoe BocnuTaHue, GopMUPOBaAHHE KYJIbTYPHI 3/10POBbSI H IMOIIMOHAIBLHOTO
O/1aronosiy4us:

TOTOBHOCTBIO MPUMEHSITh MAaTEMaTUUYECKUE 3HAHUS B UHTEPECAaX CBOETO 370POBbS, BEICHUS
310pOBOT0 00Opa3a >KU3HU (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUNA U OTHBIXA,
perynspHas (pu3ndeckass akTUBHOCTb), COOPMUPOBAHHOCTHIO HaBBIKA PeQIICKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY U TAKOTO K€ MpaBa JPyroro 4eaoBeKa;

7) IK0JIOTHYECKOe BOCTIMTAHME:



OpHUCHTAIlMe Ha MPUMEHEHHE MaTeMaTHYECKUX 3HAHWH UIS peuieHus 3aaad B o0jacTu
COXPAHHOCTH OKPYXKAIOMIeH Cpefbl, IMJIAaHUPOBAHUS IOCTYNKOB M OIEHKH HMX BO3MOXHBIX
MOCJICICTBHI IS OKPYJKArOIIeH Cpe/Ibl, OCO3HAHHEM TJI00AIILHOTO XapakTepa SKOJIOTHMYECKHX
npoOJIeM U yTeH UX pelIeHHUs;

8) ajanranusa K USMCHAKOIUMCHA YCJIOBUAM COIMAJIbHOI 1 l'[pHpO)IHOi;I Cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCJIOBHSIX HEONPEIEIEHHOCTH, MOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAaKTHUECKYIO JEeSTeIbHOCTh, B TOM YHCJE YMEHUE YUUTHCS Y JPYTHX
JIOJIeH, MPUOOPETaTh B COBMECTHOM JIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUU U3
OTIbITA JIPYTHX;

HEOO0XOIMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4YuciIe (HOpPMyTUpOBATh WUICH,
HOHATUS, TMIIOTE3bl 00 00BEKTaX M SBJICHMSAX, B TOM UHUCIIE paHEE HEU3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BbI30B, TPeOYIOUIMI KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMbIe PELICHHS U JIeHCTBUS,
(GopMyJIMpOBATh U OLIEHUBATH PUCKU U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATHI

ITo3naBaTenbHbIC YHHBeEPCAJIbHbIC Y4eOHbIC NelCTBUS

Ba3oBbie Jornueckue geiicTBUsS:

BBISBIISAT M XapaKTEPH30BATh CYLIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATHH,
OTHOIIEHUHA MEXJy MOHATUAMH, (OPMYJIHPOBATh OINpEACICHUsl MOHATHH, yCTaHaBIUBATh
CYLIECTBEHHBIN NMPU3HAK KIACCU(PUKALIMM, OCHOBAHUS AJIi 00OOIEHHs U CPAaBHEHMS, KPUTEPUU
IIPOBOAMMOIO aHAJIN34;

BOCIIPUHUMATh, (OpPMYyIUpOBaTh U MPEoOpPa3OBBIBATh CYKICHHS: YTBEPAUTENbHbIE U
OTpHULIATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISABIISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IPOTUBOPEUHs B (PaKTax, TaHHbIX,
HAOJIIOJIEHUSAX U YTBEPXKIACHUSX, MpeasiaraTb KPUTEPUU JUIsl BBISIBICHHSI 3aKOHOMEPHOCTEH U
[IPOTUBOPEYUH;

JlenaTh BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M HWHAYKTHBHBIX
YMO3aKJIFOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pa3buparh J10Ka3aTeNbCTBA MAaTEMAaTUYECKHX YTBEPKICHHH (IpsiMble M OT MPOTHBHOIO),
MIPOBOAMTH CAMOCTOSATEIHHO HECTIOKHBIE JI0KA3aTEIbCTBA MAaTEMATUYECKUX (PaKTOB, BEICTPAaUBATh
apryMEeHTaluI0, TPHUBOJUTH MPUMEPbl W KOHTPIPHUMEPH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHHUs;

BBIOMpATh CMOCOO pelieHus: y4yeOHOW 3ajaud (CpaBHHMBATh HECKOJIBKO BapUAHTOB pPELICHHUS,
BbIOMpaTh HanboJIee MOAXOASIMINN C YYETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).



Ba3zoBrble ucciaenoBareLCKue AeiiCTBHA.

UCIIONIb30BAaTh BONPOCHI KaK MCCIEIOBATEIbCKUN HMHCTPYMEHT MO3HAHMA, (OPMYIHPOBATH
BOTIPOCHI, PUKCHPYIONIUE IPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTEIBHO YCTaHABINBATH HCKOMOE U
JaHHoe, HOpMHUPOBATH THITOTE3Y, ApIyMEHTHPOBATH CBOIO TO3UIMIO, MHEHHE;

IPOBOJUTH 1O CAMOCTOSITEIIbHO COCTABICHHOMY IUIAaHY HECIIOKHBIA SKCIEPUMEHT, HEOONIbIIOe
UCCJIEIOBAaHUE 110 YCTAHOBJICHHUIO OCOOECHHOCTEH MaTeMaTH4ecKOoro OOBEKTa, 3aBHCHMOCTEH
00BEKTOB MEX]y COOO0M;

CaMOCTOATENIFHO (OPMYIHPOBaTh OOOOIIEHHS M BBIBOJIBI IO pPE3yJIbTaTaM IPOBEAEHHOTO
HaOJIOICHNS, UCCIIEIOBAHMSI, OLEHUBATH JIOCTOBEPHOCTH MOJIyYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U
000011IeHMI;

IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE IMPOIECCa, a TAK)KE BBIIBUTATH MPEAINOJIOKEHHUS O €ro
Pa3BUTUH B HOBBIX YCIIOBHUSIX.

PabGora ¢ unopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh W HW30BITOYHOCTH HMH(OPMAIMH, JAHHBIX, HEOOXOAMMBIX JIJIS
peILleHus 3a]a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATh UH(POPMALIMIO Pa3IMYHBIX
BUJIOB U (pOPM IPECTaBICHHUS;

BBIOMPATH GOpPMY MpencTaBIeHs HH(OPMAIMH U WILTIOCTPUPOBATH PEIIaeMbIe 3a/1a4l CXEMaMH,
JyarpaMMamu, HHOU rpadukoil 1 HX KOMOMHAIUSAMU;

OLICHUBATh HAAEKHOCTh HMH(DOPMAIMM 10 KPUTEPUSM, NPEIIOKEHHBIM YYHUTEIEM WIIH
c(OpMYIMPOBAHHBIM CAMOCTOSTENBHO.

KoMmyHnKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCTIPUHUMATH U (POPMYIHPOBATH CY>KIEHHUS B COOTBETCTBUU C YCIOBUSMU U IENSIMU OOIIEHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)aTh CBOIO TOUKY 3PCHHSI B YCTHBIX M MMUChMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHHUSI 110 XO/1y PeIIeHHUs 3a/1a4l, KOMMEHTHUPOBATh MOMyUEHHBIH Pe3ybTaT;

B X0J1¢ OOCYKJICHHS 33/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYk/T1aeMOM TeMBbI, IPOOJIEMBI, periacMoi
3a/1a4yM, BHICKA3bIBATh WJEH, HAIIETICHHBbIC HA TIOUCK PEIICHHs], CONIOCTABIATh CBOHM CYXKICHHS C
CYXKICHUSMH JIPYTHX YYAaCTHHKOB JIMAIOra, OOHAPYXUBATh PA3IMYMe W CXOJCTBO IMO3HINN, B
KOPPEKTHOI opme popMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,

MPEJCTABISITh  PE3yJIbTAThl  PEHICHUS 3aJaud, OJKCIICEPUMEHTA, WCCICIOBAaHUS, TIPOCKTa,
CaMOCTOSITENILHO BBIOMPATh (OpMAT BBICTYIUICHUS ¢ yUETOM 3aa4 MPe3eHTAIH U 0COOEHHOCTEN
ayJIMTOPUH;

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAH/IHOM U MHANBUAYATbHON pPabOTHI IPHU PEIICHUU
y4eOHBIX MATEeMAaTUYCCKUX 3a/1a4;

MPUHUMATH TeJIb COBMECTHOW JESITEeIHLHOCTH, TNIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM padOTHI,
pacmpenensaTh BHIbI padoOT, JOTOBAPUBATHCS, OOCYKIaTh MPOIECC M Pe3yiabTaT paboThI,
000011aTh MHEHUS HECKOJILKUX JIIOIEH;

y4acTBOBATh B IPYMIOBBIX (hopmax paboThI (00CYyKaeHNUS, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI
U JIPYTHE), BBIMOJIHATH CBOIO YacTh PAaOOTHI M KOOPJIWHUPOBATH CBOM JCHCTBHS C JAPYTHMH
YJleHaMH KOMaH/Ibl, OLIEHWBAaTh Ka4eCTBO CBOETO BKJIaJa B OOLIUN MPOIYKT MO KPHUTEPHUSIM,
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHA



CaMoopraHmaunﬂ:

CaMOCTOSITENIbHO COCTAaBJIATH IUIaH, aTOPUTM pelIeHHs 3anaud (I ero 4acTh), BHIOMpPATh
crnoco0 pemeHuss ¢ y4E€TOM MMEIOLIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ yu€TOM HOBOM MH(pOPMAIIHH.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpolecca U pe3ysibTara pelieHus
MaTeMaTH4YeCKOM 3aauu;

NPEABUAETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTb IIPH PELLICHUHU 33Ja4H, BHOCUTh KOPPEKTHBbI
B JICATEIIbHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB, HANJACHHBIX OIIMOOK, BBISIBJICHHBIX
TPYJIHOCTEM;

OIICHUBATH COOTBETCTBUE PE3YJIbTaTa ICATCILHOCTH MOCTABIICHHOM IIEJIU U YCIOBHSM, OOBSICHATH
OPUYMHBL JOCTHKCHHSI WM HEJOCTHKEHHS LeJIH, HaXOOUTh OIIMOKY, [aBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xoHiy oOyueHus B 7 Kiacce oOydaroUuiics MNOIYYUT CIEAYIOIIUE IPEeIMETHbIE
pe3yJIbTaThl:

PacrioznaBath U3ydeHHbIE TeOMETpUUYECKHE (UTYpBI, ONpEAeNsiTh UX B3aUMHOE
pacrioyio’keHue, n300pakxaTb reOMEeTpHUECKUe QUTYpBI, BBIMOIHATH YEPTEIKH MO YCIOBHIO 334a4H.
W3mepsTs NMHENHBIE U YIVIOBBIE BEJIWYMHBL. Pemars 3aaun Ha BBIYKUCIICHHUE JUIMH OTPE3KOB H
BEJIMYMH YIJIOB.

Jlenatb rpyOyI0 OLIEHKY JMHEWHBIX M YIJIOBBIX BEJMYMH MPEIMETOB B pealbHOW KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnyare pa3mepbl 3TUX 0OBEKTOB IO MOPSJIKY BETHUNHBI.

CTpOI/ITB YCPTECIKU K TCOMCTPUYCCKUM 3a/[avaM.

[lonb30BaTbcsd NpPU3HAKAMM PABEHCTBA TPEYTrOJBHUKOB, HCIOJB30BaTh IPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 33/1a4.

HpOBO}]I/ITB JIOTUYCCKHUE PACCYKACHUSA C UCITOJIB30BAHNEM I'COMCTPUICCKUX TCOPEM.
ITonw3oBaThCs IMPpU3HAKAMH PaBCHCTBA IMPAMOYI'OJIbHBIX TpPCYTrOJIbHUKOB, CBOMCTBOM

MEJMaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSAMOYIOJBHOIO TPEYrOJbHUKA, B PpELICHUU
FeOMETPUYECKUX 3a/au.



OnpenensaTh NapauieNbHOCTh HPSIMBIX C MOMOIIBIO YTIJIOB, KOTOpbIE 00pazyeT ¢ HUMH
cekymas. Onpeaensarb NapajlieIbHOCTh IPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK
OJHOM MPSIMOM /10 TOYEK APYroi MpsSIMOM.

Pemate 3aaun Ha KiaeT4aToi Oymare.

[IpoBOAMTHL BBIYUCIIEHUS W HAXOJUTh YHCIOBbIE U OYKBEHHbIC 3HAYCHHS YIJIOB B
FeOMETPUUYECKHX 3a]1a4axX C UCIIOIb30BAHMEM CYMMBI YTJIOB TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB YTJI0B, 00pa30BaHHBIX IPU MEPECEUCHHUH ABYX MapaUIeIbHBIX MPSAMBIX ceKyliel. PemaTth
MPaKTUYECKHE 3a7]a4 Ha HaXO0KJICHUE YTJIOB.

Brnaners moHsATHEM reOMETPUYECKOTr0 MecTa TOUEK. YMETh ONpeesTh OMCCEKTPHUCY yIiia
U CEpEAVHHBIN NEPIEHANKYIIAP K OTPE3KY KaK FT€OMETPUUECKUE MECTa TOUEK.

DopMyIMpPOBATH ONPEIEICHUS OKPYKHOCTH M KPyra, XOpAbl M AUAMETPA OKPYKHOCTH,
[I0JI30BATbCA UX CBOMCTBAMHU. Y METh IIPUMEHATH OTU CBOMCTBA IIPU PEILIECHUU 3a1a4.

Bnagers NMOHATHEM ONHUCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETb HaXOJUTh €€
nentp. [lomp3oBarbest pakTamMu 0 TOM, YTO OMCCEKTPHCHI YIIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B
OIHOM TOYKE, U O TOM, YTO CEPEIMHHBbIE MEPHEHAUKYJSAPbl K CTOPOHAM TpPEyTOJIbHHKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Bnagers noOHATHEM KacaTeJIbHOM K  OKPYXKHOCTH, II0Jb30BaTbCsl TEOPEMOM O
NEPIEHAUKYISIPHOCTH KAacaTeIbHON U PAINyCa, IPOBEIEHHOIO K TOYKE KACAHMUS.

ITonw30BaThCs HpOCTCﬁHIHMH reOMCTPUYCCKUMHU  HCPABCHCTBAMH, IIOHUMAaTh HX
HpaKTI/ILICCKI/Iﬁ CMBICIJI.

HpOBO,[[I/ITB OCHOBHBIC TCOMCTPHUYCCKUC ITOCTPOCHUS C ITIOMOIIBIO MUPKYIIS U JINHEUKH.

K xoHiy oOyueHus B 8 kiacce oOydaroluiics NOIy4YUT CIEAyIOIIKME IpeIMETHbIE
pe3yJIbTaThl:

Pacno3HaBaTh OCHOBHEIC BHUbI ‘-IGTBIpéXYFOJ'II)HI/IKOB, nX DBJIEMCHTBI, ITIOJIB30BATHCA HX
CBOMCTBaMH Ipu pCHICHUHN I'COMETPUUCCKUX 3aaH.

[TpuMeHSTh CBOMCTBA TOYKH TIEPECCUCHHS METUAH TPEYTOJIbHUKA (IIEHTPa Macc) B peIICHUH
3a1ad.

BianeTe nonsiTHEM cpeqHEN JTUHUM TPEYTOJIBHUKA W Tpaneluuu, IPUMEHATh UX CBOMCTBA
Py pELICHUM reomerpudeckux 3anad. llomp3oBarbes Teopemonn Pameca U TEOpPEMOU O

MMPOMOPHUOHATIBHBIX OTPE3KaxX, MPUMCHATH UX JJIS PCHICHUA MTPAKTUYCCKUX 3aiay.

HpI/IMeHHTB IMPU3HAKU HO,Z[O6I/I$I TPCYTOJIbHUKOB B PCIICHUUN I'COMCTPHUICCKUX 3aaa.



[Tonp3oBatbes Teopemoit [Tudaropa ajst pemeHrs TeOMETPUISCKUX U TPAKTUYECKUX 3a71a4.
CTpOI/ITb MAaTCMaTUYCCKYIO0 MOJICJIb B MIPAKTUYCCKUX 3a/lavax, CaAMOCTOATCIIbHO ACIATh qepTéxc u
HAXOJHUTh COOTBETCTBYIOIIHNE JITTUHBI.

BJ'IaI[eTB IOHATHUAMU CHHYCA, KOCHMHYCa M TaHI'CHCa OCTpOro yrija HOpsaMOYTOJbHOI'O
TPCYTOJIbHUKA. ITonp30BaTHCS ATUMU HOHITUSIMHA JJIA PCIICHUA IMTPAKTUYCCKUX 3a1a4.

Boruncnare  (pasnuuHBIME - CIOCO0aMM) — IUIOIIAAbL  TPEYTOJIbHUKA W IUIOINAAH
MHOTOYTOJIBHBIX  Guryp (moyib3ysch, TIJ€ HEOOXOJUMO, KalubKyasTopoM). I[IpumeHsTH
[I0JIy4YE€HHbIE YMEHMSI B IPAKTUYECKUX 3a/1adax.

Bnagers NOHATHAMM BIOMCAaHHOIO M LEHTPAIBHOIO YIJIA, HMCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yTJIaX, yIiax MeKIy XopJaMu (CEKYIIUMHU) U yIie MeX/1y KacaTeabHONU U XOpA0H npu
PELICHUU TEOMETPUYECKUX 3a1a4.

Bnagers MoHSATHEM ONMCAHHOIO YETHIPEXYTOJIBHUKA, NPUMEHATh CBOMCTBA OIMCAHHOIO
YEeTBIPEXYTOJIBHUKA ITPU PEILICHUH 3a/1a4.

[TpuMeHSTh TOMyYCHHBIE 3HAHHS HAa MPAKTUKE — CTPOUTH MAaTEMAaTHYECKHE MOJEIU JUIs
3a/1a4 pearbHOM )KU3HU U MIPOBOJUTH COOTBETCTBYIOIINE BBIYHCICHHS C TPUMEHEHUEM I10I00HS
U TPUTOHOMETPHH (IIOJIB3YSICh, TJIe HEOOXOAUMO, KaTbKYISITOPOM).

K konmy oOydeHuss B 9 KkJjacce oOydaOMMICS TMOMYYUT CICAYIOMIUE TPEAMETHBIC
pe3yJIbTaThI:

3HaTh TPUTOHOMETPUUYECKHE PYHKIIUU OCTPBIX YIJIOB, HAXOIUTH C UX IIOMOIIbIO PA3JINYHbIE
AIIEMEHTHI MPSMOYTOJBHOTO TPEYTroJIbHUKA («PELIEHUE NPSIMOYTOJIbHBIX TPEYTOJbHUKOBY).
HaxonuTh (¢ MOMOIIbIO KAJIBKYJIATOPA) JUIMHBI U YIJIbI AJIS1 HETAOJUYHBIX 3HAUCHHH.

ITonb30BaThCs (I)OpMynaMI/I MNpUBCACHUA U OCHOBHBIM TPUT'OHOMETPHUYCCKUM TOXKACCTBOM
JUIA HAaXOXJICHUA COOTHOIICHUM MCKIAY TPUTOHOMCTPUYCCKUMHA BCIIMYNHAMMU.

HCHOJ’IBZ%OBaTB TeopeMm CI/IHYCOB n KOCI/IHYCOB IJIs1 HAXOXKIACHUA pa3JII/IqHI>IX AJICMCHTOB
TPEYToJIbHUKA («PEIICHUE TPEYTrOJILHUKOBY), MPUMEHATh HX TPHU PEIICHHH T'€OMETPHUCCKUX
3a1ad.

Brnaners nonsTusMu npeoOpazoBaHus 1M0100Us, COOTBETCTBEHHBIX JIEMEHTOB MOJOOHBIX
¢uryp. Ilonp3oBaThCsl CBONCTBAMU MMO00MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIUHBI U
HAXOJUTh YIJIbl y MOA0OHBIX ¢uryp. IlpumeHsTs cBoiicTBa MOJ00MS B MPAKTHUECKUX 3a]adyax.
YMeTh NpUBOJUTH IPUMEPHI MOAOOHBIX PUTYP B OKPYKAIOIIEM MHUPE.

ITonw30BaThCs TEOpEMaMu O MPOU3ZBECACHHUUN OTPE3KOB XOpJ, O MPOU3BCIACHUU OTPC3KOB
CCKYIIUX, O KBaApaTc KacaTelIbHOM.



[Tonb30BaThcs BEKTOpaMH, IMOHUMAaThb HMX TE€OMETPUYECKUH U (U3NYECKUH CMBbICT,
OPUMEHATh MX B PELICHUH T'eOMETPHUYECKUX M (U3NYecKux 3ajad. [IpuMeHSATH CcKanspHoe
[IPOU3BEICHNE BEKTOPOB ISl HAXOXKICHUS JJIMH U YIJIOB.

ITonp30BaThCcs METOJIOM KOOpAWMHAT Ha IIJIOCKOCTH,

TCOMCTPHUYCCKUX U IMPAKTUYCCKUX 3aJ1ay.

IIPUMCHATL €0 B PCLICHUU

Biragers NOHATUAMM IPABWIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH, JUIMHBI yTH
OKPYKHOCTM M DPaJMaHHOW MEpbl YIJIa, YMETh BBIYMCIATH IUIOINAAL Kpyra M €ro 4acrTeu.
IIpuMeHATH MOTy4YEHHBbIE YMEHHUS B IIPAKTUYECKUX 3aa4ax.

Haxonute ocu (WM LEHTPhI) CUMMETPUM (DUTYp, NPUMEHATh JIBUKEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIyYasiX.

[IpyMeHsTh MOJIyYeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTHUYECKUE MOJAEIHU IS
3ajjay peajbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIINE BBIUMCIICHUS C IPUMEHEHHEM MO100Us
U TPUTOHOMETPUYECKUX (PYHKUUH (MOIB3YSICh, /1€ HEOOX0UMO, KAJIBbKYJISITOPOM).

TEMATHYECKOE INTAHUPOBAHMUE

7 KJIACC
Ne | HammenoBanue pas3zaennos u ‘ KommuecTBo yacos ‘ OnexTpoHHbIE (LI(POBHIE)
n/n TEM NPOrpaMMbl Beero |[Kontponsasie| [Ipaktiyeckie o0pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
1 |[Ipocreiiue 14 bu6mmoteka [JOK
reoOMeTpUYECKHE QUTYPHI U https://m.edsoo.ru/7f415e2e
ux cpoiictBa. 3smepenne
Ie€OMETPHUECKUX BEIUYNH
2 | TpeyroabHUKH 22 1 bubmuoreka [IOK
https://m.edsoo.ru/7f415e2e
3 |[[TapamnenbHbBIE TIPSIMEIE, 14 1 bubnuorexa [JOK
CyMMa YTJIOB TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 ||OKpy>XKHOCTb M KpYT. 14 1 bubmuoteka [IOK
['eomeTprueckue https://m.edsoo.ru/7f415e2e
MIOCTPOCHUS
5 |[loBTOpenue, 0600IIEHNE 4 1 bubmuorexa [JOK
3HaHUM https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO 68 4 0
YACOB I10 ITPOI'PAMME
8 KJIACC
Ne | HaumenoBaHue pa3fenos u KommuecTtBo vacoB ‘ DnexTpoHHbIE (LU POBLIE)
n/n TEM MPOrpaMMbl Beero |[KonTponsusre| IpaxTuueckne o0pazoBaTeNbHbIE PECYPChI
paboThI paboThI
1 |YerbIp€XyroabHUKH 12 1 bu6muoreka [JOK
https://m.edsoo.ru/7f417e18
2 |Teopema daneca u Teopema | 15 1 bubmuorexa [IOK
O TIPOTIOPIIMOHATIBHBIX https://m.edsoo.ru/7f417e18
OTpe3Kax, MoJ00HBIE
TPEYTOJILHUKA
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HaunmenoBanue pa3nenoB u

KomnuectBo yacos

DOnekTpoHHBIE (IUPPOBHIE)

TEM MPOrPaMMBbI Beero |[Koutporsasre| ITpaxrieckue o0pa3oBaTebHbIC PECYPChI
paboThI paboThI
3 |[[Tnomans. Haxoxnenue 14 1 bubnuorexa [JOK
IUIOIAJICH TPEYTrOJbHUKOB U https://m.edsoo.ru/7f417e18
MHOTOYTOJIbHBIX (PUTYP.
[Tnomanu mogoOHbBIX Guryp
4 | Teopema [Tucdaropa u 10 1 bubnmoreka [JOK
HayaJjia TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
5 ||Vl B OKpY>KHOCTH. 13 1 bubnuotexa [JOK
BrincaHHblie U ONTMCaHHBIC https://m.edsoo.ru/7f417e18
YEThIPEXYTOJILHUKH.
KacarenbHble k
okpyxHocTH. Kacanue
OKPYKHOCTEH
6 |[[loBTOpenue, o6oOIICHHE 4 1 bubmmoreka [JOK
3HaHUIT https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO 68 6 0
YACOB I10 ITPOTPAMME
9 KJIACC
Ne | HamveHOBaHHE pa3feinoB u TEM KonngectBo gacoB ‘ OnexTpoHHbBIEe (TU(POBHIE)
/i pOrpaMMbl Beero || Kontponsmsre || [IpaxTiaeckue 00pazoBaTebHBIE PECYPCHI
L paboThI paboThI
1 ||Tpuronomerpus. TeopeMsl 16 1 bubnnoreka [JOK
KOCHHYCOB U CHHYCOB. https://m.edsoo.ru/7f41al2c
| ||Pemenune TpeyroabHUKOB
2 |[IpeoOpa3oBanue MoJ00HS. 10 1 bubmuoteka [IOK
MeTtpudeckrue COOTHOIICHHUS https://m.edsoo.ru/7f41al2c
| |[B okpyxHOCTH
3 ||BexTopsl 12 1 bubmuorexa [IOK
| https://m.edsoo.ru/7f41al2c
4 ||JlekapTOBBI KOOPIMHATHI HA 9 1 bubnmnorexa [JOK
| |[mmockocTu https://m.edsoo.ru/7f41al2c
5 |[IpaBuibHBIC 8 bubmuorexa [IOK
MHOTOYTOJIbHUKH. J{nnHa https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH H ILJIOIIA/Th
Kkpyra. Beruucnenue
| |[mmomanei
6 ||/IBr>KeHUS IIOCKOCTH 6 bubarorexka [JOK
https://m.edsoo.ru/7f41al2c
7 |[[ToBTOpEHUE, 000OIICHNE, 7 2 bubmoreka LIOK
| |lcucreMaru3anus 3HaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO 68 6 0
UACOB I10 ITPOTPAMME
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