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IHHOACHUTEJIBHAA 3AIIMCKA

['eomeTpus Kak OJWH W3 OCHOBHBIX Pa3/JEJIOB IIKOJbHOW MAaTEMAaTHUKH, UMEIOUIUMNA CBOEH IIEJIbIO
o0ecreYnTh U3y4eHHEe CBOICTB M pa3MepoB (UTyp, UX OTHOLICHUN U B3aUMHOE PACIIONIOKEHHUE, OIHPACTCS
Ha JIOTMYECKYIO, JI0KA3aTeIbHYI0 JMHUIO. L{eHHOCTh M3yueHMs] TeOMETPUN Ha YPOBHE OCHOBHOI'O OOLIEro
00pa3oBaHMsl 3aKJIIOYACTCS B TOM, YTO OOYUYAIOMIMUCS YYUTCS HMPOBOIUTH JOKA3aTEIbHBIC PACCYKICHHS,
CTPOMUTH JIOTMYECKHE YMO3AKIIIOUCHMS, JOKA3bIBATh UCTUHHBIE YTBEP)KIEHUS U CTPOUTH KOHTPIPUMEPHI K
JIOXKHBIM, TPOBOJIUTH PACCYKACHUS «OT MPOTHUBHOTO», OTJIMYATh CBOWCTBA OT MPHU3HAKOB, (POPMYIUPOBATH
oOpaTHbIE YTBEPHKICHUS.

Bropoii nenpro n3ydeHusi T€OMETPUH SIBIISIETCS UCIOJIb30BaHUE €€ KAK MHCTPYMEHTA IPHU PELICHUU
KaK MaTeMaTU4YeCKHMX, TaK U MPAKTUYECKUX 3a]ay, BCTPEUAIOILUXCS B peabHON ku3HH. OOydarouuiics
JOJDKEH HAy4YUThCSA OIPENeNIUTh T'e€OMETPUYECKYI0 (UTYypy, ONMHMCaTh CIOBAaMH JaHHBIA YepTEX WIH
PUCYHOK, HAaWTH IUJIOMIA[h 3€MEIbHOTO YYacTKa, PACCUUTaTh HEOOXOAWMYIO JIMHY ONTOBOJIOKOHHOTO
Kabesns win Tpedyemble pa3Mephl rapaka sl aBTOMOOMIIA. DTOMY COOTBETCTBYET BTOPAsi, BBIYMCIUTEIIbHAS
JUHUA B U3ydyeHHHM reomerpuu. [lpu pemeHun 3a7ad MpakTUYECKOTO XapakTepa OOyYaroOMIMHCS YYUTCS
CTPOUTh MAaTEMaTHUYECKUE MOJEIIN PEalIbHBIX KU3HEHHBIX CUTYallUl, IPOBOJUTH BBIYMCICHUS U OLIEHUBATh
aJICKBATHOCTD ITOJIyYEHHOT'O PE3yJIbTaTa.

Kpaiine BaxxHO NOJUEPKHUBATh CBSA3M F€OMETPUU C IPYTUMHU y4eOHBIMU IpeAMETaMH, MOTHUBUPOBAThH
UCTIOJB30BATh  OIpPEJCIICHUS] TEOMETPUYECKHX (UTyp | TOHSITHH, JE€MOHCTPUPOBATh IPHUMEHEHHE
IIOJyYeHHBIX yYMEHHUIl B (U3UKe M TEXHMKe. DTU CBSA3UM HauOoisiee sIpKO BUAHBI B TeMax «BekTopbi»,
«TpuroHomerpuueckue COOTHOIIEHU», «Metoa koopauHaT» u «Teopema Iludaropar.

VYuebubiii kypc «l'eomMeTpus» BKIIOYACT CIEAYIOUIME OCHOBHBIE pa3/eibl  COAEpIKaAHUS:
«['eomerpuueckue ¢urypsl U uXx CcBOHCTBa», «l3mepeHue reoMeTpuuyecKux BeIUUUH», «/lekapTOBbI
KOOP/AMHATBI HA INIOCKOCTUY, «BeKToph», «/BUkeHUs II0CKOCTHY, «IIpeobpazoBaHms 10100us».

COILEPKAHUE OBYYEHMUSA



7 KJIACC

Havansnele nouaTus reomMerpun. Touka, npsmasi, OTpe3oK, Jiyd. Yros. Buasl yriios. BeprukanbHbie 1
CMexHble yribl. buccektpuca yrina. JlIomanas, MHOroyronbHuK. llapanienbHOCTh U NEpPHIEHIUKYISAPHOCTD
MPSIMBIX.

Cummerpuunble ¢urypel. OCHOBHBIE CBOWMCTBA OCEBOM CHUMMETpUH. l[Ipumepbl cuMMeTpu#n B
OKpY>KaIOIlleM MUPE.

OCHOBHBIE TOCTPOEHHSI C IMOMOIIBK LMPKYIss M JuHelku. TpeyronsHuk. Beicora, menuana,
OmccekTpuca, X CBOMCTBA.

PaBHOOe1peHHBIN 1 pABHOCTOPOHHUHN TpeyroibHUKH. HepaBeHCTBO TpeyroiabHHKA.

CBolicTBa M IPU3HAKKU paBHOOEPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M TPU3HAKU MapajuiedbHbIX NOpsMbIX. CymMma yYIJIOB TpeyrojbHUKAa. BHelHHe yribl
TPEYrOJIbHUKA.

[IpsiMoyTronbHBIN TpeyroJbHUK. CBOMCTBO MEAMAHbI IPSIMOYTOJIBHOTO TPEYTOJbHUKA, TPOBEAEHHON K
runorenyse. [Ipu3Haku paBeHCTBAa NIPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. [IpSMOYrosbHBIM TpPEyrojbHUK C
yriaom B 30°.

HepaBeHncTBa B reoMeTpuH: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOU, TEOpEMaA O
0oJbIIIeM yriie U OOJbIIeH CTOpOHE TpeyrojabHUKa. [lepreHaAuKynsp u HaKIIOHHASL.

I'eomeTrpuueckoe mecto Todek. buccekrpuca yria um cepelMHHBIN NEPHEHAUKYISAP K OTPE3KY Kak
F€OMETPUUYECKHE MECTA TOYEK.

OKpy>KHOCTb U KpYI, XOpAa W JUAaMETp, UX CBOMCTBA. B3auMHOE pacrnonoxeHue OKPYKHOCTU U
npsimoii. KacartenbHas u cekymas K OKpyKHOCTH. OKpy»XHOCTb, BIIMCaHHas B yroyl. BnucanHas u
OIMCaHHasl OKPYKHOCTHU TPEYTOJIbHUKA.

8 KVIACC

UYereipéxyronbHuku. llapamienorpamMm, ero npu3Haku M cBoMcTBA. YacTHble — cliydau
napajuieJiorpaMMoB (MPsSIMOYTOIBHUK, POMO, KBaaparT), UX MPU3HAKU U CBOMCTBaA. Tpamenus, paBHOOOKas
Tpaneuus, e€ CBOMCTBa U Mpu3Haku. [IpsimoyronbpHas Tpanenus.

Meron ynBoenus Menuanbl. LlenTpanbHas cummerpusi. Teopema Daneca u TeopemMa o
MPONOPLUUOHAIBHBIX OTPE3KaX.

Cpennue TUHUM TPEyTroJabHUKA U Tpanenuu. [lenTp Macc TpeyroapHuKa.

[Tonobue TpeyronbHUKOB, KO3 uiueHT noaodus. [lpusHaku nomnodus TpeyroabHUKOB. [IpruMenenue
oA00Hs NP PEIICHUN MPAKTUUECKUX 3a/1a4.

CpoiicTBa Tuiomaneii reomerpuueckux Guryp. DopMynbl A8  TUIOMIATUM  TPEYTOJIBHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TIIoMAAeH M0100HBIX GUryp.

Brruncnenue miuomaaei TpeyroJbHIKOB M MHOTOYTOJILHUKOB Ha KJIETYaTOM Oymare.

Teopema [Iudaropa. Ilpumenenue reopems! [lndaropa npu pemieHnn NpakKTUUECKUX 3aau.

CuHyc, KOCHMHYC, TaHI€HC OCTPOro yrjia HpsSIMOYIOJbHOTO  TpeyrojbHHKa. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpudeckue pyskmuu yrios B 30, 45 u 60°.

Bnucanubie ¥ LEHTpaidbHBIE YIJIbI, YTOJ MEXAY KacaTelIbHOW W XOpAOW. YTIIBI MEXAY XOpAamu U
CeKyIMMU. BricanHble U ONMUCAaHHBIE YEeTHIPEXYTOIPHUKH. B3aniMHOE pacroiokeHne IByX OKPYKHOCTEH.
Kacanue oxpyxnocteil. O0mire kacarenbHbIe K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, tanreHc yriaoB or 0 go 180°. OcHOBHOE TpPUTOHOMETPUYECKOE TOXKAECTBO.
DopMyIbl IPUBENEHUS.



Pemenue tpeyronpHuKoB. Teopema KOCUHYCOB U TeopeMa CHHYCOB. PelieHne npakTHUecKux 3a/1ad ¢
UCIOJIb30BaHNEM TEOPEMbl KOCUHYCOB M TEOPEMbI CUHYCOB.

[IpeobpazoBanue momodust. [1omodre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o nmpousBeeHUH OTPE3KOB XOP/, TEOPEMBI O MIPOU3BEIECHUU OTPE3KOB CEKYIUX, TEOpEMaA O
KBaJparTe KacaTeJIbHOM.

BekTop, anvmHa (MOAyib) BEKTOpa, COHANpPABIEHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO HaIpPaBIICHHBIC
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpalMd HaJ BeKTopamH. PasnoxeHue
BEKTOpa MO JBYM HEKOJUTMHEapHbIM BekTopaMm. Koopaunatel BekTopa. CkalsipHOE MTPOU3BEICHNE BEKTOPOB,
MPUMCHCHUC IJId HAXOXKACHHUA IJIMH U YTJIOB.

JlekapToBbl KOOpJAWMHATHl Ha IUIOCKOCTU. YPaBHEHHS MPSIMOW U OKPYKHOCTH B KOOpJIMHATaX,
nepeceueHne OKpy>KHOCTEH U MPsAMBIX. MeTo1 KOOpIMHAT U ero MPUMEHEHHE.

[IpaBuibHble MHOTOYTrONbHUKH. JlnuHa oOkpyxkHOcTU. ['pagycHas W paauaHHas wepa yrIua,
BBIUMCJIEHHE JUIMH IyT OKpykHOCcTel. [lnomanp kpyra, cektopa, cermMmeHTa.

JIBUkeHHsI TUIOCKOCTH UM BHYTPEHHHE CHUMMETpUM (uryp (3JieMeHTapHbIE MPEICTaBICHHUS).
[TapannensHbli iepenoc. [1oBOpoT.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJabTaThl OCBOEHUS MPOrpaMMbl yUeOHOI0 Kypca «I eoMeTpusi» XapaKTepu3yrTCs:

1) maTpuoTHYECKOE BOCIUTAHKE:

IIPOSIBJIEGHUEM MHTEpeca K IMPOLIJIOMY M HAacTOSALIEMY POCCUHCKONM MaTeMaTHKH, LEHHOCTHBIM
OTHOIICHHEM K JIOCTH)KEHUSIM POCCUHCKHX MaTeMaTUKOB U POCCHUUCKON MaTeMaTW4YecKOW IIKOJIbI, K
MCTIOJIB30BAHUIO ATUX JOCTHXKEHUI B IPYTrUX HAyKax M MPUKIAIHBIX cepax;

2) rpasKIaHCKoe U IyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIITOJHEHUIO 00S3aHHOCTEN TpakJaHUHA U PEAM3alliU €ro MpaB, MPEICTaBICHUEM O
MaTEeMaTHYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH, IPOLEAYP I'PaXXIaHCKOIO
obmiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOIIeM, CBSI3aHHBIX C
MPAKTUYECKHUM MPUMEHEHHEM JIOCTH)KEHUH HayKd, OCO3HAaHHEM Ba)XHOCTH MOPAIbHO-ITUYECKUX
IIPUHLIMIIOB B AESTEIbHOCTU YYEHOTO;

3) Tpy/10BO€ BOCIIMTAHHE:

YCTAaHOBKOM Ha AKTUBHOE y4YyaCcTUE B PpELIEHUM MPAKTUYECKUX 33Jady MaTeMaTH4eCKOU
HAMPaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEMaTHYEeCKOro 00pa30BaHMs Ha MPOTSIKECHUH BCEH KU3HU IS
yCHemHON npohecCuOHAIBHON AESITEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUM, OCO3HAHHBIM BHIOOPOM
U TOCTPOCHHEM HWHAMBHIYAIbHON TpaeKTOpUU OOpa3oBaHMs M >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX OTPEOHOCTEN;

4) 3cTeTHYecKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K OSMOLMOHAIBHOMY M JCTETHUYECKOMY BOCIPHATHIO MaTEeMaTHYECKUX OOBEKTOB,
3a/1a4, peleHul, pacCyKJICHHUI, YMEHHUIO BUIETh MaTeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HIEeHHOCTH HAYYHOTI'0 TIO3HAHUS

OpHUEHTAIlMel B ACSITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAaYYHBIX MpPEICTaBICHHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHS YeNOBEKa, MPUPOABI U OOIIECTBa, TOHUMAHUEM MAaTEeMAaTUYECKOH HAayKH Kak
cdepbl YerIoBEUECKOM NeATeNbHOCTH, STANoB €€ Pa3BUTUS M 3HAUMMOCTH JUIS PAa3BUTHUS IMBUIM3AINH,
OBJIAJICHUEM SI3bIKOM MATEMaTUKU M MaTEeMaTHYeCKOM KYJIbTypoll KakK CpEeACTBOM IIO3HAHUS MHpa,
OBJIAZICHUEM ITPOCTEHIIIMMH HaBBIKAMU UCCIIEJOBATEIBCKOMN €ATEIbHOCTH;

6) puzuueckoe BocnuTaHHe, (POPMHUPOBAHWE KYJbTYPHl 3[10POBbSi M 3MOLHOHAJIBLHOIO
Os1aromosty4ms:

TOTOBHOCTBIO IPUMEHATh MaTEMaTUUECKHE 3HAHUS B MHTEPECaX CBOETO 3710POBbsI, BEIEHUS 3/J0POBOTO
o0pa3a xHu3HH (310pOBOE NMUTaHKUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OT/AbIXA, peryisipHas puzndeckas
aKTUBHOCTb), C(POPMHPOBAHHOCTHIO HAaBbIKA pe(IeKCUU, IPU3HAHUEM CBOETO INpaBa Ha OMMOKY U TaKOIro
Ke IpaBa APyroro 4ejaoBeKa;

7) KOJIOTHYECKOEe BOCTIUTAHME:

OpHEeHTaIel Ha MPUMEHEHUEe MaTeMaTHUeCKUX 3HAHUM JJIs peleHus 3a1a4 B 00JaCTH COXPAaHHOCTH
OKpY>Kalolllel cpe/ibl, IIIaHUPOBAHUS MIOCTYIIKOB M OLIEHKH MX BO3MOXHBIX MOCJEICTBUN JUIsl OKpY>KaroIen
Cpezbl, 0CO3HAaHUEM ITT00AIBHOTO XapaKTepa SKOJOTHUECKUX MPoOIeM U MyTel uxX peleHus;

8) amanTanus K H3MEeHSIOUMMCS YCJIOBUSIM COIMAJILHOI M MPUPOIHON Cpebl:

TOTOBHOCTBIO K JIGHCTBUSM B YCIOBHUSIX HEONPEIACIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AESITeNbHOCTb, B TOM YHCJIE€ YMEHHE YUYHUTHCS y JIPYTUX JIOJIEH,
npuoOpeTaTh B COBMECTHOM JIESITEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIBITA APYTHX;

HE00XO0IMMOCThIO B (DOPMHPOBAHMM HOBBIX 3HAHUM, B TOM yucie (GOpPMYyIUPOBATH UAECH, MOHSITHUSA,
TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM YHUCIIC paHEe HEU3BECTHBIX, OCO3HABATH A€(UIIUTHI COOCTBEHHBIX
3HAHUW U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCHPUHHMATH CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TPEOYIOMINUNA KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PElIeHusl U AeUCTBUS, POpMYIUPOBATh U
OLIEHUBATh PUCKH U TOCJIEACTBUS, POPMHUPOBATH OIIBIT.

METANIPEIMETHBIE PE3YJIbTATBI



ITo3naBaTenbHBIC YHHBePCAJIbHbIC YUeOHbIE NelCTBUS

Ba3oBble Joruyeckue aeiicTBUA:

e BBUBIATH M XapaKTepU30BaTh CYIICCTBEHHBIC IMPHU3HAKKM MATEMAaTHYECKUX OOBEKTOB, MOHSITHIA,
OTHOLICHUH MEXAy IOHATUAMH, (QOPMYJIUPOBaTh ONpPENEICHUs IOHATUH, YCTaHABIUBATb
CYIIECTBEHHBIN MPU3HAK KIacCU(UKALUK, OCHOBAHHS JUIsI OOOOLICHHS W CPaBHEHHsS, KPUTECPHUH
IIPOBOJAMMOIO aHAJIN3a;

e BOCIpPUHHMATH, (OpMyaHpoBaTh W  NPEOOpPa3OBBIBATH  CYXKICHHS:  YTBEPAWUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U 00IIUE, YCIOBHBIE;

e BBIIBJIATH MaTEeMAaTH4ECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTHBOpEYMs B (pakTax, NaHHBIX,
HAOJMIOACHUAX W YTBEPXKIEHMSX, IpelularaTb KPUTEPUM JJs BBIABJIECHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

e JleJaTh BBIBOABI C MWCIOJIB30BAHMEM 3aKOHOB JIOTMKHM, JCAYKTUBHBIX W HMHIYKTHBHBIX
YMO3AKJIIOYEHUH, YMO3aKIIIOYCHHUH 110 aHAJIOTUU;

e pa3duparh J0Ka3aTeNbCTBA MAaTEMaTHUECKUX YTBEPXkAECHUH (IpsAMBbIE U OT IPOTUBHOIO), IPOBOAUTH
CaMOCTOSITEJIbHO ~ HECJIOKHBIE  JIOKa3aTeIbCTBA  MaTeMaTHYecKux  (aKkToB,  BbICTpauBaTh
apryMEeHTaluIo, [PUBOAUTH IpPUMEpPbl U  KOHTPHIPUMEpPHI, OOOCHOBBIBaTH COOCTBEHHBIE
pacCyXIcHuUs,

e BbIOMpaTh cnoco0 pemeHuss y4eOHOM 3ajgaud (CpaBHMBATh HECKOJBKO BapUaHTOB pELICHMS,
BBIOMPATh HaHOOJIee MOIXOISIINHI ¢ Y4ETOM CaMOCTOSITEIHHO BBIICICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarebcKkue 1eHCTBHUSA:

e HCIOJB30BATh BOMPOCH! KaK MCCICIOBATEIbCKHIT HHCTPYMEHT MO3HAHUS, (DOPMYITUPOBATH BOIIPOCHI,
bukcupyoIe MPOoTUBOpEYHe, MPoOIeMy, CaMOCTOSTEIbHO YCTaHABIMBATh MCKOMOE M JIaHHOE,
(hopMHUPOBATH THUIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINI0, MHEHUE;

e TMPOBOJUTH IO CaMOCTOSITEJIPHO COCTABICHHOMY IUIAHY HECJIOXHBIH SKCIIEPUMEHT, HEOOJIbIIOe
HCCIICJIOBAaHUE I10 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKoro OOBEKTa, 3aBUCUMOCTEH
00BEKTOB MEXTYy CO00ii;

e  CaMOCTOATEIHHO (OPMYTUPOBATH OOOOIICHHWS W BBIBOABI 110 pe3yiabTaTaM IPOBEIEHHOTO
HaOIIO/IeHUs, UCCIIEIOBAHMs, OIEHUBATh JOCTOBEPHOCTh MOJTYYEHHBIX pPE3YyJIbTaTOB, BHIBOJIOB U
0000I1IEHNI;

e TMPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MpPOIECCa, a TaKXKE BBIABUTATH MPEANONOKEHHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanmeii:

e  BBUIIBJIATH HEAOCTATOUYHOCTh U U30OBITOYHOCTh MH(OPMAIUH, TAaHHBIX, HEOOXOAUMBIX JJIS PELICHUs
3ajauu;

e BbIOWpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(OPMAIUIO PA3ITHUUYHBIX
BUJIOB U (DOPM NpeACTABICHUS;

e BbIOMpaTh (opMy HpeAcTaBiIeHHUs MHPOPMALMU M WIUTIOCTPUPOBAThH pellaeMble 337a4l CXEMaMH,
auarpamMmaMM, HHOUM rpadukoil 1 uX KOMOMHALMSIMU;

e OIICHHMBAaTh HAAEKHOCTH HHPOPMALMU 1O KPUTEPHSIM, MPEAJIOKEHHBIM YUUTEIEeM MU
c(OpMYyIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHBHBIC yHHBepcaibHbIe YueOHbIe 1eHCTBHUSA:

e BOCIPUHUMATH U (OPMYJIUPOBATH CYXKJEHHS B COOTBETCTBHM C YCJOBUSMHU M LEISIMU OOIIEHUS,
SICHO, TOYHO, TPAaMOTHO BBIPA)KaTb CBOK TOYKY 3PEHHs B YCTHBIX U NHCBMEHHBIX TEKCTaX, 1aBaTh
MTOSICHEHHS 110 X0y PELIEHUs 3a/1a4i, KOMMEHTHPOBATh NIOJYYCHHBIN PE3YJIbTAT;

e B X0Jie 00CYX/IeHUS 3aJ]aBaTh BOIPOCHI MO CYIIECTBY 0OCYKJaeMOil TeMbl, MPoOJIeMBbl, peraeMoi
3a/1a4, BBICKA3bIBaTh WJEH, HAILICJICHHBIE HA IIOMCK DPEIICHMs, COIMOCTAaBIATH CBOU CYKICHHS C



CYXJICHUSIMH JIPYTUX YYaCTHUKOB Juajiora, OOHApy>KWBaTh pa3jindMe M CXOJICTBO IO3UIIHMH, B
KOPPEKTHOH Gopme (HhOopMyTHpOBATh PA3HOTIIACHS, CBOU BO3PAKCHUS;

e MPEIACTABIATH  PE3yJbTaThl  PEIICHUS  3aJa4yd, OKCIECPUMEHTA, UCCICIOBaHMS, MPOCKTA,
CaMOCTOSITEITLHO BBIOMpATh (hOpMAT BHICTYIUICHHS C YYETOM 3a/a4 MPE3CHTAIlMA W 0COOCHHOCTEH
ayJUTOPHH;

e TIOHMMAaTh W WUCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHIMBHyaTbHON PaOOTHI MPH PEIICHUU
y4eOHBIX MAaTEeMaTHYCCKUX 3a]1a4;

e TIPUHUMATh II€JTb COBMECTHOH JCSTEIbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOW paboTHI,
pacmpenenaTh BUIbI padoT, JOTOBapUBATHCS, 0OCYKIATh MPOIECC U Pe3yabTaT paboThl, 0000IIaTh
MHEHHSI HECKOJIbKUX JIFOJICH;

e  YYacTBOBAaTh B IPYNIOBBIX Gopmax paOboThl (0OCYKAeHHS, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMBI U
JPYTHUE), BHIMOJHATh CBOK YacTh paOOThl U KOOPAMHUPOBATH CBOW JCHCTBUS C APYTUMH WICHAMHU
KOMaH/Ibl, OIICHMBAaTh KAueCTBO CBOEr0 BKJIaJa B OOMMI TPOAYKT IO KPUTEPHUSM,
cOpMYIIUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

PeryasiTuBHbIe YHUBEPcAJIbHbIE Y4eOHbI€ 1eCTBUSA

Camoopranuzanmusi:

e  CaMOCTOSITEJILHO COCTAaBJIATH IUIaH, AJITOPUTM pEIICHUs 331a4u (WIK ero 4acTh), BEIOMPATh CIOCO0
peleHust ¢ y4éToM HMEIOIIMXCSl PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHpOBaThb U
KOPPEKTUPOBAaTh BapUaHThI PELLIEHUI C y4€TOM HOBOI MH(pOpMaIUH.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJIEKT:

e BIAJeTh cHoco0aMM CaMOIPOBEPKHM, CAMOKOHTPOJS Ipoliecca U pe3yibTara  pelieHus
MaTeMaTHYeCKOM 3a1auu;

e MPEABUAETb TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU PELIEHUU 3a]aul, BHOCUTh KOPPEKTUBHI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, HAlIEHHBIX OIINOOK, BBIABICHHBIX TPYIHOCTEH;

e OLEHUBATh COOTBETCTBHME PE3yJibTaTa JAESATEIbHOCTH IOCTABJIEHHOM LIEIN U YCIOBHSM, OOBACHATH
NPUYUHBI  JTOCTH)KEHUS WMJIM  HEJOCTMDKEHHMsSl LM, HAaXOOUTh OLIMOKY, JaBaTb OLICHKY
MIPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATbBI

K koHIty 00yueHus B 7 Kjacce 00y4aroIuics MoJyduT caelyIomue NpeIMeTHbIE pe3yabTaThl:

Pacnio3HaBaTh M3y4eHHbIE TI'€OMETPUYECKHE (QUTYpPBHI, ONPEAENATh HMX B3aUMHOE pACIIOJIOKEHHE,
n300pakaTh TeoMeTpudeckre (PUrypbl, BHIIOIHATh YEPTEKU MO YCIOBHIO 3afaud. M3MepsaTs nuHelHbIe U
YIJIOBBIE BEIMYMHBL. PemaTe 3a/1auu Ha BBIYHCIECHUE JUIMH OTPE3KOB M BEJINYUH YIJIOB.

Jenatb TpyOyr0 OLIEHKY JMHEHHBIX M YIJIOBBIX BEJIUYMH NPEIMETOB B peallbHOW JKU3HHU, Pa3MepoB
MPUPOJHBIX 00BEKTOB. Pa3innuaTe pa3mMepbl 3TUX 0OBEKTOB IO MOPSJIKY BETHUUNHBI.

CTpouth 4epTeKH K FTEOMETPUUECKUM 3a1a4aM.

[Tonp30BaTbCsl IpPU3HAKaMU pABEHCTBA TPEYTOJIBHUKOB, HCIIOIb30BATh NIPU3HAKM U CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3ajay.

[IpoBONTH JTIOTHUECKHUE PACCYKIECHHS C UCIOJIb30BAHMEM IT'€OMETPUUYECKUX TEOPEM.

ITonb30BaTbCs INpU3HAKAMU PABEHCTBA IMPSIMOYIOJBHBIX TPEYrOJBHUKOB, CBOWCTBOM MEIUAHBI,
MIPOBEAEHHON K THIIOTEHY3€ NPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, B PEIIEHUH T€OMETPUYECKUX 3a1ad.

OmnpenensaTh MapajuiebHOCTh HPSAMBIX C MOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yeT ¢ HUMHU CEKyIlas.
OnpenensTs MapanienbHOCTh HMPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OAHOM MHpPSIMOM 10
TOYEK APYrOU MPSMOM.

Pemiate 3a1aun Ha kier4aToi Oymare.



[TpoBOIUTH BBHIYMCIEHUS M HAXOAWUTH YUCIOBBIE M OYKBEHHBIC 3HAYCHHUS YIJIOB B F€OMETPUUYECKHUX
3ala4ax C MCIOJb30BAHUEM CYMMBI YIJIOB TPEYIOJbHUKOB W MHOTOYIOJIBHMKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPH MEPECEUCHNH ABYX MapauIeIbHBIX NMPSAMBIX ceKylleil. Pemars npakTuueckue 3a1a4u Ha
HaXO0XJICHUE YTJIOB.

Brnaners moOHATHEM TEOMETPUYECKOTO MeECTa TOYEK. YMETh OINpeleNiaTh OHCCEKTpUCY yriia |
CEpEIMHHBIN NEPIICHIUKYIIAP K OTPE3KY KaK FT€OMETPHUYECKHE MeCTa TOYEK.

@opMyIHMpPOBATH ONPEAECICHUS OKPYKHOCTH M KPYyTra, XOpAbl U JUaMeTpa OKPYKHOCTH, ITOJIb30BaTHCS
UX CBOWCTBaMH. Y METh IPUMEHATH 9TH CBOWCTBA IIPU PEILICHUU 3a1ad.

Bilageres HOHSATHEM OIMCAaHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETb HAaxOIWUThb €€ LIEHTP.
ITonp30oBaTbes akTaMu O TOM, YTO OUCCEKTPUCHI YIVIOB TPEYTOJIbHUKA IEpECceKaroTcs B OJHOM TOUYKE, U O
TOM, 4TO CEPEIUHHBIC IEPIICHAUKYIIAPHI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE.

Bnagers moHsATHEM KacaTEIBHOM K OKPYXKHOCTH, ITOJIB30BATHCS TEOPEMOM O NEPHEHAUKYISPHOCTH
KacaTeNbHOU U pajguyca, IPOBEACHHOIO K TOUKE KaCaHUs.

[losnp30BaTbCcsd MPOCTEUIIMMU TI'E€OMETPUYECKMMM HEPAaBEHCTBAMH, IOHMMAaTh HUX IPAKTHYECKUN
CMBICII.

IIpoBOAUTH OCHOBHBIE T€OMETPUYECKUE IIOCTPOCHUS C IIOMOIIBIO LUPKYJIS U JINHEHKH.

K koHIy 00yueHus B 8 kj1acce 00y4aroImuics MoyuuT caelyrolue NpeIMeTHbIC pe3yIbTaThl:

Pacrio3HaBaTh OCHOBHBIE BU/bI YETBIPEXYTOJIBHUKOB, MX AJIEMEHTHI, M0Jb30BaThCSI UX CBOWCTBAMU
IIPYU PELICHUN T€OMETPUUYECKUX 3aa4.

[IpuMeHsTH CBOMCTBA TOUKU IIEPECEUEHUS MEJUaH TPEYroJIbHUKA (LIEHTPa Macc) B PELLICHUH 3a/1au.

Bnagers noHsTHEM CpeOHEH JIMHUM TPEYroJIbHMKA WM TpaneluH, NPUMEHSITh HMX CBOMCTBA IpU
peuieHun reomeTpuueckux 3anad. Ilomb3zoBarbes Teopemon dameca M TEOPEMOW O IPONOPLIUOHAIBHBIX
OTpe3Kax, IPUMEHATD UX JJI PELIECHUS IPAKTUYECKUX 3aad.

[TpuMeHsATh MPU3HAKH MTOIO0US TPEYTOJILHUKOB B PEIICHUH TEOMETPUIECKUX 3a/1a4.

[Tonp3oBatbes Teopemoit [Iudaropa 11t pelieHus reoMeTpuYeckiX U MpakTudeckux 3anaad. CTpouThb
MaTEeMaTHYeCKyl0 MOJENb B IPAKTHMUECKUX 3ajJjauyax, CaMOCTOSITEJIbHO JejaThb 4YepTEX M HaXOAWUTh
COOTBETCTBYIOILIUE JJINHBL.

Bnagers moHATHSAMM CcHHYCa, KOCMHYCAa M TaHI'€HCA OCTPOro yrja MpsSMOYroJbHOTO TPEYroJbHUKA.
ITosp30BaTbCsA STUMH MOHATUAMU JIJIS1 PELICHMS] IPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3nuuHeiMU crioco0aMu) IUIOLIA/lb TPEYroJbHUKA M IUIOIIAM MHOTOYTOJBHBIX (Uryp
(mosp3ysich, Ie HEOOXOIUMO, KalbKyliaTopoMm). IIpuMeHATh NOJy4YeHHbIE yMEHHUS B IPAKTHUYECKUX
3a1a4ax.

Bnagers MOHATUSAMU BIIMCAHHOTO M LIEHTPAJIILHOTO YIJIa, HUCIIOJIB30BATh TEOPEMBI O BIIMCAHHBIX yriax,
yriax MeXJy XOpAaMH (CeKYLUIMMH) U yIiie MEXIy KacaTelIbHON U XOpJoi IpU PEIIeHNH IeOMETPUUECKUX
3az1ad.

Bnagerp MOHATHEM  ONMCAHHOTO  YETHIPEXYrOJbHUKA, TPUMEHSATh CBOMCTBA  ONMCAHHOIO
YETBIPEXYTOJIbHUKA IIPU PELICHNUH 3a]1a4.

[IpuMeHsTH TMONydYeHHbIE 3HAHMS Ha NPAKTHUKE — CTPOUTh MaTeMaTU4YecKUe MOJENu i 3ajaad
peanbHOM JKU3HU U MPOBOIUTH COOTBETCTBYIOLINE BEIUMCIICHUS C IPUMEHEHUEM MOA00MS U TPUTOHOMETPUH
(TONB3yACh, TI€ HEOOXO0IUMO, KaJTbKYISITOPOM).

K xonIty 00yuenus B 9 kijacce 00y4Jaromuics MOIyduT CICIYIONE TPEIMETHBIC PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIMU OCTPHIX YIJIOB, HAXOAUTh C HUX IIOMOIIBIO pa3IUYHbIC
AJIEMEHTHI IPSIMOYTOJIBHOTO TPEYrojbHUKA («pelIeHHe MPSIMOYTOJIbHBIX TPEeyrojbHUKOB»). Haxomutsb (c
MIOMOIIBIO KaJbKYJISITOPA) JUTMHBI U YTIIBI /U1 HETaOJIMYHBIX 3HAUEHUH.

[Tonb3oBatbes GopMynaMu MPUBEIACHUST U OCHOBHBIM TPUTOHOMETPUYECKHUM TOXKIECTBOM IJIs
HAaxO0KJICHUs COOTHOILLIEHUN MEXIY TPUTOHOMETPUUYECKUMU BEJIMYNHAMU.

Hcnons30BaTh TeEOpEMBI CHHYCOB W KOCHHYCOB JUISI HAaXOXIEHUS Pa3jIU4HBIX JJIEMEHTOB
TPEYroJIbHUKA («peIIeHUe TPEYTOIbHUKOBY), IPUMEHATh UX MPHU PEIICHUH I'€OMETPUUYECKUX 3a/1a4.



Bnagers moHsTHSMU TIpeoOpazoBaHUs IMOAOOWS, COOTBETCTBEHHBIX J3JIEMEHTOB MOJOOHBIX (QUTYP.
[Tonb30BaTbes CBOMCTBaAMH MOAOOMS MPOU3BOJIBHBIX (DUTYP, YMETh BHIYMCIATH JJIUHBI U HAXOAUTH YIJIBI Y
nonoOHbIX Guryp. [IpuMeHsTh CBOICTBA MOAOOMS B MPAKTUYECKUX 3a7adaX. YMETh MPUBOAUTEH MPUMEPHI
MoA0OHBIX (PUTYP B OKpYKAIOIIEM MHUPE.

[Tosb30BaThCs TEOPEMaMH O MPOUM3BEIACHUH OTPE3KOB XOPJ, O MPOM3BEICHUHM OTPE3KOB CEKYIIHNX, O
KBaJipaTe KacaTreabHOM.

[Tosb30BaThCst BEKTOpaMH, MOHUMATh UX T'€OMETPHUYECKUN M (PU3UYCCKUI CMBICI, MPUMEHSATh UX B
pElIeHNN TeOMEeTPUYECKUX M (Qu3nueckux 3anad. [IpuMeHSTh CKalsgpHOE MPOU3BEACHHE BEKTOPOB IS
HAXOX/ICHUS JUTHH U YTIIOB.

[Tonb30BaThbcs METOIOM KOOPJAMHAT HA IJIOCKOCTH, MPUMEHSATh €r0 B PEIICHUU T'€OMETPUYECKUX U
MPAKTUYECKHX 3a71ad.

Brnagers mOHATHSAMH MPaBUIBHOIO MHOTOYTOJIBHHUKA, UIMHBI OKPY>KHOCTHU, JAJTUHBI AYTH OKPYKHOCTH
U paJuaHHOW Mephl yria, YMETh BBIYUCIATH IUIOMIANb Kpyra U ero 4dacteil. [IpuMeHsATh MoTydeHHBIC
YMEHHS B MPAKTUYECKUX 3a/1a4ax.

Haxomuth ocu (WM MEHTPBI) CUMMETpUH (UTYpP, TPUMEHSATH JBIKEHUS IUIOCKOCTU B MPOCTEHUIINX
cllydasx.

[IpuMeHsITh TMONYYCHHBIC 3HAHHWS HAa TPAKTHKE — CTPOUTh MATEMAaTUYECKUE MOJCNU IS 3a1ad
peaibHOM KH3HU U TPOBOAUTH COOTBETCTBYIOUIME BBIUYUCICHHUS C TMPUMEHEHHEM Toao0us u
TPUTOHOMETPUUECKUX (QYHKIMH (I10JIb3YACH, IJI€ HEOOXOAUMO, KAIbKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne || HauMeHOBaHUe pas3/iesioB U TeM KosimyecTBO yacoB ‘ JeKTpoHHbIE (LU POBLIE)
n/n IpOrpaMMbl Bcero| KoHTpoJibHBIE | o6pa3oBaTesibHbIE PECYPChI
paboThI |
1 |/[IpocTeniune reoMmeTpuyecKue 14 [[BubaunoTteka LIOK
GUTYpBI U UX CBOKCTBA. https://m.edsoo.ru/7f415e2e]]
H3MepeHue reoMeTpU4eCKUX
BeJIMYUH |
2  ||TpeyrosbHUKH 22 1 [[BubauoTteka LIOK
|lhttps://m.edsoo.ru/7f415e2e]]
3 |[[lapassienbHbIe IPSAMbIE, CYMMa 14 1 [[BubaunoTeka LJOK
YIJIOB TpeyroJbHUKa |lhttps://m.edsoo.ru/7f415e2e]]
4  ||OKpY>KHOCTb U KpPYT. 14 1 [[BubaunoTeka LJOK
[eoMeTpuyecKHe MOCTPOEHHUS |lhttps://m.edsoo.ru/7f415e2e]]
5 [loBTOpeHUe, 060061IeHHEe 3HAaHUM || 4 1 [[BubanoTeka LIOK
|lhttps://m.edsoo.ru/7f415e2e]]
‘,ﬂoﬁaBI/ITb CTPOKY
OBLIEE KOJIMYECTBO YACOB I10 68 4
[TIPOTPAMME
8 KJIACC
Ne || HaummeHoBaHMe pa3/iesiOB U TEM KosimyecTBO yacoB ‘ JeKTpoHHbIE (IIUPPOBLIE)
n/n pOrpaMMbl Bcero| KoHTpoJibHBIE | o6pa3oBaTesIbHbIE PECYPChI
paboThl |
1 |YeTbIpéxyrosbHUKHU 12 1 [[BubaunoTreka LIOK
||https://m.edsoo.ru/7f417e18]]
2 | Teopema ®asneca 1 TeopeMa o 15 1 [[BubaunoTreka LIOK
NPONOPIMOHANBbHBIX OTPE3KaX, https://m.edsoo.ru/7f417e18]]
1n0/106HbIe TPEYTrOJbHUKU |
3 [Tnomaab. HaxoxaeHue miaowaaei 14 1 [[BubaunoTeka LIOK
TPEYroJIbHUKOB U MHOTOYT'OJIbHBIX https://m.edsoo.ru/7f417e18]]
¢buryp. [lnomaau nog06HbIX GUTYP |
4  |Teopema [ludaropa u Havasa 10 1 [[BubaunoTreka LIOK
TPUTOHOMETPHUH ||https://m.edsoo.ru/7f417e18]]
5 ||Yrubl B okpyHOCTH. Bnicannbie u | 13 1 [[BubanoTeka LIOK
ONMMCaHHbIE YEThIPEXYTOJbHUKH. https://m.edsoo.ru/7f417e18]]
KacaTesibHbIe K OKPYKHOCTH.
Kacanue okpyxkHOCTEH |
6 |[loBTOpeHuUe, 06061eHUE 3HAHUM 4 1 [[BubaunoTeka LIOK
||https://m.edsoo.ru/7f417e18]]
‘ﬂoﬁaBHTb CTPOKY
OBLIEE KOJIMYECTBO YACOB I10 68 6
[TIPOTPAMME
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9 KJIACC

Ne HauMeHOBaHMe pa3/iesioB U TeM KosinuecTBO 4acoB ‘ AnekTpoHHbIEe (LKUPPOBHIE)
n/n MporpamMmMsbl Bcero|| KonTposbHbIe | obpa3oBaTe/ibHble pecypChl
paboThl |
1 |TpuronomeTpus. TeopeMbl 16 1 [[BubanoTteka LIOK
KOCHHYCOB U CHHYCOB. PelieHue https://m.edsoo.ru/7f41al2c]]
TPEYTrOJIbHUKOB |
2 |[Ipeo6pa3oBaHue MO00HS. 10 1 [[BubauoTeka [IOK
MeTpuuecKkre COOTHOLIEHHS B https://m.edsoo.ru/7f41al2c]]
OKPY>KHOCTH |
3 ||BekTOpbI 12 1 [[BubaunoTteka LIOK
|lhttps://m.edsoo.ru/7f41al2c]]
4 ||/lekapTOBbI KOOPAUHATHI HA 9 1 [[BubaunoTeka LIOK
IJIOCKOCTH |lhttps://m.edsoo.ru/7f41al2c]]
5 |llpaBH/IbHBIE MHOTOYTOJIbHUKH. 8 [[BubaunoTeka LIOK
JlINHa OKPY>KHOCTH U IJIOLAAb https://m.edsoo.ru/7f41a12c]]
Kpyra. BeruucieHue niomanaen |
6  ||IBM>KEHHUS MJIOCKOCTH 6 [[BubaunoTeka LJOK
|lhttps://m.edsoo.ru/7f41al2c]]
7 |[loBTOpEHHE, 0600IEHHE, 7 2 [[BubauoTeka IIOK
cucTeMaTH3alys 3HaHUH |lhttps://m.edsoo.ru/7f41al2c]]
‘ﬂ06aBI/ITb CTPOKY
OBLIEE KOJIMYECTBO YACOB I10 68 6
[TPO'PAMME
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