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IHHOACHUTEJIBHASA 3AIINCKA

I'eomeTpust Kak OJUH U3 OCHOBHBIX Pa3/IesIOB IIKOJIBHOM MaTeMAaTUKU, UMEIOLUI CBOEH Liebio 00eceunTh U3y4yeHHe CBOMCTB U pa3MepoB (uryp, ux
OTHOIIIEHHH ¥ B3aUMHOE PACIIOJIOKEHUE, OITUPACTCS HA JJOTHYECKYI0, 10Ka3aTeIbHYIO0 JIMHUIO. [[eHHOCTh H3y4eHHs TeOMeTpHH Ha yPOBHE OCHOBHOT'O OOILET0
00pa3oBaHMs 3aKII0YACTCS B TOM, YTO OOYUAIOMIMICS YYUTCS MMPOBOAUTH JOKA3aTEIbHbBIE PACCYXKICHUS, CTPOUTD JJOTHUECKHE YMO3AKIIIOUCHHS, T0KA3bIBATh
UCTUHHBIE YTBEP)KIEHUS U CTPOUTh KOHTPIPUMEPBI K JOXKHBIM, IPOBOJUTH PACCYXKIEHHSI «OT HPOTHBHOIO», OTJIMYAaTh CBOWCTBA OT IPH3HAKOB,
(bopMynMpoBaTh OOpaTHBIE YTBEPHKACHUS.

Bropoii 1ienbio n3ydeHus reoMeTpuM SABJSETCS UCIOIb30BAaHUE €€ KaK MHCTPYMEHTA IIPU PELICHUH KaK MaTeMaTHYeCKHX, TaK U MPAaKTUYECKUX 3aJ1ad,
BCTPEYAIOLIUXCS B peasibHOM KU3HU. OOyyaroniuiicss JOHKEH HAYYUThCS ONPEAETUTh €OMETPUUECKYI0 (UIYpY, OMHMCATh CIOBAaMU JaHHBIA UEPTEXK WU
PUCYHOK, HAWTH IUIOLIAJb 3€MEJIbHOIO Yy4acTKa, paccuuTaTb HEOOXOAMMYIO JIMHY OINTOBOJIOKOHHOIO Kalens miu TpeOyemble pa3Mepbl rapaxa A
aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOPAsi, BHIUUCIUTENbHAS JIMHUS B U3yYeHUU TreoMeTpuH. [Ipu perennn 3a1a4 mpakTHYECKOro Xapakrepa o0yJyaromuncs
YUUTCS CTPOUTH MAaTEMAaTUYECKUE MOJIENIN PEATIbHBIX )KM3HEHHBIX CUTYallUi, IPOBOAUTH BHIYUCICHUS U OLICHUBATh aI€KBATHOCTD IOJIY4EHHOTO pE3yJIbTaTa.

Kpaifne BakHO MOAYEPKUBATH CBS3M I'€OMETPUHU C JPYTUMH yUEOHBIMH TpPEIMETaMH, MOTHBHPOBATH HCIOJIB30BATH ONPEACICHUS T€OMETPUIECKUX
buryp v MOHATHHA, NEMOHCTPUPOBATh MPUMEHEHUE MOJYYEHHBIX YMEHUN B (M3UKE U TEXHHMKE. DTHU CBS3U HauOoisiee spKO BUJHBI B TeMax «BekTopbi»,
«TpuroHomerpuyeckre coOoTHoIIeHu», «Metoa koopaunat» u «Teopema Iudaropay.

Vuebublil kypc «'eomeTpusy BKIIOYACT CIEIYIOIUE OCHOBHBIE pa3feinbl cojepxkanus: «['eomerpuueckue (GuUrypsl U UX cBOHCTBa», «M3mepeHue
reOMETPUUYECKUX BEIIMYUHY, «JleKapTOBbI KOOPIMHATHI Ha TUIOCKOCTHY, «BeKToph», «/|BHKeHus miockocty, «lIpeobpasoBanust mogoOus».

Ha uzyuenue yueGHoro Kypca «I'eomerpus» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B Hezleno), B 8 kiacce — 68 yacos (2 yaca B HEJEII0),

B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEP/KAHUE OBYYEHUA

7 KJIACC

HavansHuele nonsaTus reomerpun. Touka, npsmas, OTPE30K, JIyd. Yroiu. Bunasl yrios. BeprukanbHbie U cMexHbIe yIuibl. buccexkrpuca yria. JlomaHnas,
MHOI'OYTOJIbHUK. [IapamienbHOCTh U NEPIEHANKYIISIPHOCTD IIPSMBIX.

Cummerpuunsble ¢purypsl. OCHOBHBIE CBOMCTBa OCeBOM cuMMeTpuu. [IpuMepsl CUMMETpUHN B OKpY’KalOLIEM MUpE.

OCHOBHbIE IOCTPOEHUS C TOMOIIBIO LUPKYIIA U JInHeiku. TpeyroasHuk. BeicoTa, Meanana, GMcceKTprca, MX CBOWCTBA.

PaBHOOeipeHHBIN U paBHOCTOPOHHUMN TpeyrojibHUKH. HepaBeHCTBO TpeyroiabHHUKA.

CpoiicTBa M IPU3HAKKU paBHOOEPEHHOTO TpeyrojbHUKa. [Ipru3Haku paBeHCTBa TPEYrOJbHUKOB.

CBolicTBa ¥ IPU3HAKK NapaJUIeIbHbIX OPsMbIX. CyMMa yIJIOB TPEYTrOJIbHUKA. BHEIIHNE yIIIbI TPEYroJIbHUKA.

[IpsmoyronbHblil  TpeyronbHUK. CBOMCTBO MeAuaHbl IPSIMOYTOJBHOTO TPEYroJIbHMKA, IPOBENAEHHOM K TUNOTeHy3e. IIpusHaku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYyTobHBIN TpeyroabHUK ¢ yriioMm B 30°.

HepaBeHcTBa B reOMETpUH: HEPAaBEHCTBO TPEYTOJIbHNKA, HEPABEHCTBO O JAJIMHE JOMAaHOH, TeopeMa 0 OO0JIbIeM yriie U O0NbIIeH CTOPOHE TPEYTrOJIbHUKA.
IlepnieHqUKYIAp U HAKIIOHHAS.

I'eomerpuyeckoe mecTo To4YeK. bruccekTpuca yria U CepeJuHHBIN NEPIEHAUKYIISAP K OTPE3KY KaK T€OMETPUYECKUE MECTa TOUEK.

OKpy>KHOCTb U KpYT, XOpJia U AMaMETp, UX CBOMCTBA. B3anMmHOe pacmonoxeHne oKpyKHOCTH M npsiMoi. KacatenbHas U cekyias K OKpY>KHOCTH.

OKPY)KHOCTI), BIIKMCaHHAsA B yroJ. Bnucannas u onmcanHas OKPYXHOCTH TPCYTOJIbHUKA.

8 KJIACC
YerbipéxyronpHuku. [lapannenorpamMM, ero mpu3Haku U cBoOMcTBa. YacTHble ciydaw MapajuieorpaMmoB (TpSMOYTOJbHUK, POMO, KBajapar), HX
MpU3HAKU U cBoiicTBa. Tpanenus, paBHOOOKas Tpaneuus, e€ cBoicTBa U npu3Haku. [IpsmoyronbHas Tpanemus.
Meron yasoenus Mmeauansl. LlentpansHas cummerpus. Teopema daneca U TeopeMa 0 IMPONOPLMOHAIBHBIX OTPE3KaXx.

CpCIlHI/IC JIMHUHA TPCYTOJIbHUKA U TPAIICLIUH. HCHTp MacC TpCYroJbHUKaA.



[TomoGue TpeyroibHUKOB, KO GHUIHEHT nogodus. [Ipu3naku mogodus TpeyroabHUKOB. [IpuMeHenne mogoous mpy pemeH!: MPaKTUYECKUX 3a/1a4.

CaoiicTa momaaei reomerpuyeckux Guryp. @opmyisl JUIsl IUIOMIAAN TPEYTroOJIbHUKA, TapajuienorpaMma, pomOa u tpanenuu. OTHOIIEHUE IIoIazei
MoA0OHBIX (uryp.

Brruncnenue niuomaaei TpeyrojabHUKOB M1 MHOTOYTOJIBHUKOB Ha KJI€T4aTol Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsr [Tudaropa npu pemeHnn NpakKTUYECKUX 3a71a4.

Cunyc, KOCUHYC, TAHT'€HC OCTPOI'0 yIJa MPSMOYTOJILHOTO TpeyroyibHuKa. OCHOBHOE TPUTOHOMETPHUECKOE TOKIAECTBO. TpUroHoMeTpruueckue ¢ yHKIUH
yraoB B 30, 45 u 60°.

BrnucanHple ¥ LEHTpaldbHBIE YIUIBI, YrOJd MEXAY KAacaTeJbHOW M XOpAOW. YTJbl MEXKIAy XOpJaMHM M CEKyIUMMH. BIMCaHHBIE M OIMCaHHBIC

4eThIPEXYTrONBbHUKHY. B3anMHOe pacrionokeHue IByxX okpyxHocteld. Kacanue okpykHocTei. O0mie kacaTenbHbIe K IBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanrexc yriaoB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKACCTBO. DOPMYJIIbI IPUBEACHHUS.

Pemenue TpeyronbHukoB. Teopema KOCUHYCOB U TEOpEMa CUHYCOB. PelieHre npakTHUeCcKUX 3a/1a4 ¢ UCI0JIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI
CHUHYCOB.

ITpeoOpaszoBanue nogodus. Ilogobre cOOTBETCTBEHHBIX HIEMEHTOB.

Teopema 0 Ipou3BEIEHUU OTPE3KOB XOP/I, TEOPEMBI O TPOU3BEIECHNN OTPE3KOB CEKYILNX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

BekTop, muiHa (MOAY/Ib) BEKTOPA, COHAIIPABIEHHbBIE BEKTOPHI, MPOTUBOIIOJIOKHO HANpPABICHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIlEpallMy HaJ BEKTOpaMu. Pa3noxeHue BEKTOpa IO JIBYM HEKOJIMHEapHbIM BekTopaMm. Koopaunatsl BekTopa. CkansipHOE NPOM3BEICHHE
BEKTOPOB, IPUMEHEHNE AJI HAXO0XKICHUS JJINH U YIJIOB.

JlexapToBBI KOOPAMHATHI HA INIOCKOCTH. Y paBHEHUS MPSIMON M OKPYKHOCTH B KOOpPAMHATaX, IEPECEUCHUE OKPYKHOCTEH U IPSIMBIX. MeTo1 KoopAuHaT
U €ro NpUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJBHUKU. [[nMHA OKpykHOCTH. I'panycHas n paguaHHas Mepa yria, BBIYMCIEHHE IJIMH Oyr OKpyxHocrel. [lnmomanp kpyra,

CCKTOpa, CCTMCHTA.



JIBIDKEHHMSI IIJIOCKOCTH M BHYTPEHHHE CUMMETpUU GUTyp (3reMeHTapHble npeacTasienus). [lapamiensuslii nepenoc. IloBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TNPOT'PAMMBbI YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIn4yHOCTHBIE Pe3yJIbTATHI OCBOCHUS MPOTPaMMbl yU4eOHOTO Kypca «['eoMeTpus» XapaKTepU3yIOTCS:

1) narpuoTuyeckoe BOCIUTAHUE:

MPOSIBIIEHUEM MHTEpECa K MPOIIJIOMY U HACTOSAIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIEHHEM K JIOCTHKEHUSIM POCCHICKUX MAaTEMaTHKOB
Y POCCHICKON MaTeMaTUIeCKON IIKOJIBI, K MCITOJIb30BAHUIO ATUX JOCTHIKEHHUH B JIPYTrUX HAyKaX U MPHUKIAIHBIX chepax;

2) rpa:kKI1aHCcKoe 1 TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHHUIO 00S3aHHOCTEH IpayKIaHUHA U PealM3alliy €ro MpaB, MPEACTaBICHUEM O MATEMAaTHYECKHX OCHOBaX ()YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBICHUH, MPOLEAYp IPa’kJaHCKOro 00IecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIEHHUIO 3TUYECKUX MPoOIeM,
CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN HAYKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-ITUYECKUX MPUHIIUIIOB B IEATEIHOCTH YUYEHOTO;

3) TpyaoBOe BOCIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE B PEUICHUM MPAKTUUYECKUX 3a/7a4 MAaTEMaTHYECKOM HANpaBICHHOCTH, OCO3HAHHEM Ba)>KHOCTH MATEMaTUYECKOIO
o0pa30BaHMs Ha MPOTHXKEHUH BCEH JKU3HU VIS YCTICIIHOM MPoQecCHOHANBHON AeITeTbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUN, OCO3HAHHBIM BBIOOPOM U
MMOCTPOCHUEM WHJIUBHUIYaTbHON TPaeKTOPUU 00pa30BAHMS M )KMU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHUE:

CHOCOOHOCTBIO K AMOIIMOHAIBHOMY W ICTETUYECKOMY BOCTIPHUATHIO MaTeMaTHYeCKUX OOBEKTOB, 3a/1ay, PEIICHUN, pacCyKIEHUH, YMEHUIO BHJIETh
MaTeMaTU4eCKNe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHUSA:

OpUEHTAIINEH B IESITEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTABICHNNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHUTHS YEIOBEKA, MPUPOJIBI 1

O6I_I_ICCTB8., IMOHUMaHHEM MaTeMaTUYECKOH HAyKHU KaK C(bCpBI YeJIOBEUYECKOM ACATCIIBHOCTH, 3TAIIOB et Pa3BUTHUA U 3HAYUMOCTH U pa3BUTUS IUBUIIU3AIUH,



OBJIAACHUEM SI3BIKOM MAaTECMAaTHUKU U MaTeMaTHUIECKOU Ky.]'IbTypOfI KaK Cp€ACTBOM IIO3HAHHWA MHPaA, OBJIAICHUCM HpOCTQfIH.IHMH HaBbIKaMH I/ICCHGILOBaTeJIBCKOﬁ
NesITeNIbHOCTH;

6) puznyeckoe BocnuTaHue, (GOPMHUPOBaAHHE KYJIbTYPHI 310POBbSI M IMOIIMOHAJIBLHOTO 0JIATOIOJY YU :

TOTOBHOCTHIO TPUMEHSTh MAaTEeMAaTHYECKHUE 3HAHHUS B HMHTEpPECaxX CBOETO 3/I0POBBs, BEICHHS 3J0POBOrO 00pasza JKU3HH (3I0pOBOE IMHTaHUE,
cOaTaHCUPOBAHHBIN PEKUM 3aHATUN U OTIBIXA, PEryIIsipHas (U3NUYecKast aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBbIKA pe(IeKCHH, TPU3HAHHEM CBOETO IpaBa
Ha OLIMOKY M TaKOro K€ IIpaBa JIpyroro 4eaoBeKa;

7) 3Ko/10TMYeCKOEe BOCIIUTAHME:

OpHUEHTAalle Ha IPUMEHEHNE MAaTEMATUYECKUX 3HAHUM JIUIs peleH s 3a1a4 B 00J1aCTH COXPAaHHOCTH OKPY’Karollel cpeibl, INIAHUPOBAaHUS IOCTYIIKOB
1 OLIEHKH UX BO3MOJKHBIX IIOCJIEACTBUMN I OKPYXKAIOIIEH CpeJibl, OCO3HAHUEM INI00AIbHOTO XapaKTepa HKOJIOTUYECKUX NMPOOJIEM U IyTEeH UX pelIeHUS;

8) ajanTanmus K M3MEHAIUMCS YCJIOBUSM COLMAJIbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBHUSAM B YCIOBUAX HEONMPEACNEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JIeSTEIbHOCTh, B TOM
YHUCJIC YMCHHUC YUUTHCA Y APYTHUX JIIOIICfI, HpI/IO6peTaTI) B COBMECTHOU JACATCIIbHOCTH HOBBIC 3HAHUA, HABBIKY U1 KOMIICTCHIIMHU U3 OIIbITA I[pyrI/IX;

HE00XOMMOCTHIO B (HOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4HCIIE (GOPMYITHPOBATH UICH, TIOHATHS, TUIIOTE3bI 00 00BEKTAX U SBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABATH JEPUIIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaIlMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYallMI0 KaK BBI30OB, TPEOYIONIUN KOHTpPMEp, KOPPEKTHPOBAThH

MIPUHMMAEMbIE pEelIeHUs U AeHcTBUs, GOpMYNIHpOBaTh U OLIEHUBATh PUCKU U MOCIEACTBUSA, GOPMUPOBATH OMIBIT.

METAIIPEJIMETHBIE PE3YJIbTATBI
Ilo3naBaTenbHBIE YHMBeEPCAIbHbIE YUeOHbIe AeiCTBUS
ba3oBble Jjornueckue AeHcTBHA:
® BBISBISATH U XapPaKTEPHU30BATh CYIICCTBEHHbIE MPU3HAKU MATEMAaTUYECKUX OOBEKTOB, MOHSTHUM, OTHOLICHUH MEXIy MOHITHIMH, (GOPMYITUPOBATH
ompe/ieTIeHUs TIOHSTHH, yCTAaHABIMBATH CYIIIECTBEHHBIN MPU3HAK KJIacCU(DUKAIIMN, OCHOBAHUS /ISl 000OIICHNS i CPaBHEHU S, KPUTEPHH MPOBOIUMOTO

aHaImn3a;



BOCIPUHUMATh, POPMYIUPOBATH U MPE0OPA30BHIBATH CYKJECHUS: YTBEPAUTEIbHBIC U OTPUIATENbHBIC, EAMHUYHBIC, YACTHBIE U OOLIHE, YCIOBHBIE;
BBISIBJISITh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3W U MPOTHBOpeurs B (pakTax, JAaHHBIX, HAOMIOJNEHUSX U YTBEP)KICHUSX, MpeuiaraThb
KPUTEPUH IS BBIBICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

JIeNaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIOUEHNUN, YMO3aKIFOUEHUN 110 aHAJIOTUH;

pa3bupatrh JOKa3aTebCTBA MATEMATUYECKUX YTBEPKICHUH (IIpsiMble U OT MPOTUBHOTO), IPOBOJAUTH CAMOCTOSITEIbHO HECIIOKHBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BHICTpAMBATh apryMEHTALINIO, IPUBOIUTH IPUMEPHI K KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;
BBIOMpaATh CHocod perieHus y4eOHON 3amauu (CpaBHUBATh HECKOJIBKO BApUAHTOB pEIICHUs, BbIOMpaTh Haubosee MOAXOAAIIUN C y4EToM

CaMOCTOSITEJIbHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTeabCcKue AeiicTBHS.

MCIOJIB30BATh BOMPOCHI KaK HCCIEIOBATEIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIHPOBATH BOMPOCH, (UKCHUPYIOIIKME TPOTHBOpEUYHE, MpoodieMy,
CaMOCTOSITENILHO YCTAaHABIMBATH HCKOMOE U JTAHHOE, (DOPMUPOBATH THUIIOTE3Y, ApIYMEHTUPOBAThH CBOIO TIO3HUIIMIO, MHEHUE,

MPOBOJIUTH MO CaMOCTOSATENBHO COCTABICHHOMY IUIAHY HECIOXKHBIN SKCIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE M0 YCTAHOBIICHHIO OCOOCHHOCTEH
MaTeMaTHYeCKOro 00beKTa, 3aBUCUMOCTEN 0OBEKTOB MEXy COOOI;

CaMOCTOSITENIbHO (POpMYIMpPOBaTH 0OOOIIEHHS U BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHOIO HAOIIOJEHMSI, CCIEOBaHMs, OLIEHUBATh JOCTOBEPHOCTh
MIOJTyYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U 0000IIEHNUH;

IMPOTHO3UPOBATH BO3ZMOXKXHOC Pa3BUTUC MTPOLECCA, a TAKKE BIABUIATh MMPCAIIOJIOKECHUSA O €0 pa3BUTUHU B HOBBIX YCJIOBHAX.

Paborta ¢ unopmanmeii:

BBISIBIIATh HEJIOCTATOUYHOCTH U U30BITOYHOCTh MH(GOPMAIINH, TaHHBIX, HEOOXOIUMBIX /ISl PEIICHUS 3a/1a4H;

BBIOMPATh, AHATM3UPOBATH, CHCTEMATU3UPOBATh M HHTEPIIPETUPOBATH HHPOPMAIIHIO PA3TUIHBIX BUIOB U (DOPM MPEICTABICHNUS,

BBIOMpATh (OopMy TpencTaBlieHuss HHPOPMANMH W WIUIIOCTPUPOBATH pelIaeMble 3aJa4yd CXEMaMH, JuarpaMMamH, WHOM Tpadukod H UX
KOMOWHAIIHSIMU,

OLIEHUBATh HAAEKHOCTh HH(DOPMAILIMU 110 KPUTEPHSIM, MTPEITI0KEHHBIM YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTENbHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:



® BOCHPHUHHUMATH U POPMYITUPOBATH CY>KICHHS B COOTBETCTBUU C YCIIOBUSIMU U LIETISIMU OOLIEHMUS], SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U IMCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 10 XO/1y PEIICHU 3a/1a4l, KOMMEHTHPOBATh [I0JIyYE€HHBIH PE3yJIbTaT;

® B X0j€ 00CYXJEHHS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOI TeMBbI, TPOOJIEMBI, peIIaeMOi 3a/1a4H, BBICKAa3bIBaTh U, HAIICIICHHBIC HA IIOUCK
pELIEHNs, COIIOCTABIISATh CBOU CY)KJIEHUS C CY)KJIECHUSAMU JIPYrUX YYaCTHUKOB JiMajora, 0OOHapyKUBaTh pa3IMuue U CXOJCTBO MO3UIUI, B KOPPEKTHOM
dbopme hopMyIupoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

® TIPEICTaBIATH PE3YJIbTAThl PELICHUS 33/1a49H, SKCIIEPUMEHTA, UCCIIEI0BAHMS, IIPOEKTa, CAMOCTOSITEIBHO BHIOMPATh ()OpMAT BHICTYIJICHUS C YUETOM
3a/1a4 MPEe3eHTAIMN U OCOOCHHOCTEHN ayIUTOPHH;

® TIOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW M MHIAMBHIyaTbHON pabOTHI IPH peIICHNH YYeOHBIX MAaTEMaTHUECKUX 3a/1ad;

® [IpUHUMATH 1I€JIb COBMECTHOH JEATEIbHOCTH, IUIAHUPOBATh OpPraHM3al[MI0 COBMECTHOH padoThl, paclpenensTh BHUIbl pabOT, 10roBapUBaThCs,
o0cCyXIaTh MpoIiecc U pe3yibTat paboTsl, 00001IaTh MHEHUS HECKOJIBKUX JIFOCH;

® y4YacTBOBaTh B IPYMIOBHIX (hopMax paboTsl (0OCYXKIEHHS, OOMEH MHEHUSMH, MO3TOBBIC IITYPMBI U JPYTUE), BBIIOIHATH CBOIO 4acTh pabOTHI U
KOOPJIUHUPOBATh CBOM ACUCTBUSI C APYTMMHU 4YJIEHAMH KOMAaH[IbI, OIICHMBATh KAadyeCTBO CBOEr0 BKJIaga B OOIIMNA TPOAYKT MO KPUTEPHSIM,

C(l)OpMy.TIHpOBaHHBIM Y49aCTHUKaMU B3aHMOJECHCTBUS.

PeryisiTuBHbIe YHHBEpPCAJbHBIE YUeOHbIE IeiiCTBUS
Camoopranmuzanus:
® CaMOCTOSITEIBHO COCTaBJIAThH IJIAaH, QJITOPUTM PELIEHUs 3a/a4yM (WM €ro 4acTh), BBIOMPATh CIIOCOO pElIeHUsl C y4ETOM MMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHHH ¢ y4€TOM HOBOU MH(OPMALIHH.
CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTELIEKT:
® BIAJCTH CIIOCOOAMH CAMOIIPOBEPKU, CAMOKOHTPOJISI IPOIIecca U pe3yiibTaTa PelieH!s] MaTeMaTUUeCKOH 3a1auu;
® MPEeABHUAETH TPYAHOCTH, KOTOPhIE MOTYT BOSHHKHYTh IIPH PEIICHUH 3a]]a4i, BHOCUTh KOPPEKTUBHI B JIEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB,

HalJICHHBIX OI_I_II/I60K, BBIIBJICHHBIX TPYHHOCTGﬁ;



® OICHHUBAThb COOTBCTCTBUE PE3yJibTaTa ACATCIBHOCTHU IMOCTaBJICHHOU Oejin U yCIIOBUSM, OOBACHATH IMPUYUHBI JOCTUXKCHUA W HEAOCTHXKCHUSA LICIIN,

HaXO/UTh OIIMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHIly 00y4enus B 7 Kjacce 00yJaroIIHiAcs MOJIYIUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:

Pacrnio3HaBaTh M3ydeHHBIE TE€OMETPUUECKUE (UTYPBI, ONPEACTATh MX B3aMMHOE PACIIOIIOKEHUE, H300paxaTbh reoMeTpuieckue (GUrypol, BHITOTHATH
YEPTEXKHU 10 YCIOBHUIO 3a1a4u. MI3MEpATH TMHENHBIE U YTII0BbIE BEIMUMHBL. Penars 3a71a4u Ha BEIYUCICHUE JUIMH OTPE3KOB U BEJIMYHH YIJIOB.

Jlenatb rpy0Oyr0 OLIEHKY JMHEHHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B PEaIbHOM JKU3HU, Pa3MEPOB INPUPOAHBIX 00bEKTOB. PaznuuaTh pasmepsl 3TUX
00BEKTOB 10 TOPSIIKY BETUYNHBI.

CTpouTh 4epTeKU K FTE€OMETPUUECKUM 3a/1adaM.

[Tonp30BaThes NpU3HAKaMU PAaBEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BaTh IPU3HAKU U CBOWCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PELICHUH 33/1a4.

IIpoBOAUTB JIOTMYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUYECKUX TEOPEM.

[Tonp30BaTbcsl MpPHU3HAKAMM PABEHCTBA IPSAMOYTOJIBHBIX TPEYIOJBHUKOB, CBOMCTBOM MEIUAHbI, NMPOBEAEHHOM K THUIIOTEHY3€ NPSIMOYIOJBHOIO
TPEYTOJIbHUKA, B PEIICHUN T€OMETPUYECKUX 3aa4.

OmnpenensTh napajjieIbHOCTh NMPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIe 00pa3yeT ¢ HUMH cekyllas. OnpeaensaTs napamuieabHOCTh IPSIMbBIX C TOMOIIBIO
PaBEHCTBA PACCTOSTHUN OT TOYEK OJAHOU MPSAMOM J0 TOYEK APYTrOH IPsIMOiA.

Pemate 3a1aun Ha kiieT4aToi Oymare.

[IpoBOAUTH BBIYMCIEHUS M HAXOJIUTh YUCIOBbIE M OYyKBEHHBIE 3HAYEHHUS YIJIOB B T€OMETPUYECKUX 3a/ladaxX C HCIOJIb30BAaHHUEM CYMMbl YIJIOB
TPEYroJIbHUKOB U MHOTOYT'OJIbHUKOB, CBOMCTB YIJI0B, 00pa30BaHHBIX NP IEPECEUCHUH ABYX NapaUIeIbHBIX MPSAMBIX ceKyllel. Pemars npakTuueckue 3agauu
Ha HaxO0KJICHUE YIIIOB.

Brnanetr MOHATHEM T'€OMETPHUUECKOTO0 MeCTa TOYEK. YMEThb ONpeAessaTh OHCCEKTPHCY YIila M CEepelUHHBbIN MNEepPHeHIUKYIIp K OTPe3Ky Kak

reoOMETPHUICCKUEC MECTA TOYCK.



DopMyJIUPOBATH ONPEICICHHS OKPYKHOCTH U KPYra, XOpAbl U JUAMETPA OKPYKHOCTH, TIOJI30BATHCS UX CBOUCTBAMH. ¥ METh IPUMEHSThH 3TH CBOMCTBA
IIPU PELICHUH 3a/au.

Brnazgets nmoHsTHEM OMMCAHHON OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh HaXoAuTh e€ 1eHTp. [lonb3oBarbest pakTamu 0 TOM, YTO OHCCEKTPUCHI YTIIOB
TPEYroJIbHUKA EPECEKAIOTCS B OJHOM TOUKE, U O TOM, YTO CEPEAUHHBIE MEPIIEHAUKYISAPBI K CTOPOHAM TPEYTOJIbHHUKA IEPECEKAIOTCA B OJTHOM TOUKE.

Brnaners nonstTHeM KacaTeabHOW K OKPYKHOCTH, MOJIb30BATHCSA TEOPEMOM O NEPIEHIUKYJISIPHOCTH KACATENBHOM M pajuyca, IPOBEAEHHOIO K TOUKE
KacaHwusl.

[Tonb30BaTbCs MPOCTEHIIMMHU T€OMETPUUECKUMU HEPABEHCTBAMU, IOHUMATh UX MPAKTUYECKHUI CMBICII.

HpOBOI[I/ITI) OCHOBHBIC TCOMCTPHUYCCKHUEC ITOCTPOCHUS C ITIOMOIIBIO MUPKYJIIA U JIMHCHKH.

K xonity o6yuenus B 8 kijiacce 00y4aromuics MoxyquT CIEAyIONMe TPEIMETHBIC PE3YJIbTATHI:

Pacrnio3HaBaTh OCHOBHBIC BUJIBI YETHIPEXYTOIIBHUKOB, HX 3JICMEHTBI, MIOJIb30BATHCS MX CBOMCTBAMHU IIPU PEIICHUU F'€OMETPUICCKHX 3a/1a4.

[TpuMeHSTh CBOICTBA TOYKH IEPECEUCHHUSI MEIMaH TPEYTOJIbHUKA (IIEHTPa MacC) B PEIICHUH 33]1ay.

BJIa[[eTI) INOHATHUEM cpenHeﬁ JIMHUW TPCYrOJIbHUKA W TpalcCuur, MPUMCHATH HUX CBOMCTBA pu pCHICHUN I'COMCTPUYCCKHUX 3ajad. Ilons30BaTnCs
Teopemoint dajeca ¥ TEOPEMOM O MPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHATh UX IS PELICHUS IIPAKTUYECKUX 3a/1a4.

[TpuMeHsITh MPU3HAKK MTOI00US TPEYTOJIHHIUKOB B PEIICHHH T€OMETPHUUECKUX 3a7au.

[Tonb3oBatbes TeopeMoit [ludaropa ans pemieHuss TEOMETPUUYECKUX U MPaKTHUYecKuX 3anad. CTpOUTh MaTeMaTHYECKYI0 MOJENb B MPAKTHUYECKHUX
3aJ1a4ax, CaMOCTOSATEIBHO JIEJIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIHNE JUTHHEI.

BJ'IaZ[eTI) IMOHATHUAMHU CHUHYCA, KOCUMHYCAa U TaHI'CHCA OCTPOTO yrja MnpaMoOyrojJlbHOTO TPEYroJbHHUKA. ITonp30BaTLCA PTUMU ITOHITUIMU AJI pCHICHUA
MPAKTUYECKHX 3a]1ad.

Borumcsaste (pa3auyHbIME CIOCOOAMHM) TITOIIAAb TPEYTOJAbHUKA U TJIOIIAAN MHOTOYTOJBHBIX (DUTYp (MONB3YSCh, I/Ie HEOOXOIUMO, KATBKYISTOPOM).
[IpuMeHATH MOTyYEeHHbIE YMEHHS B IPAKTUYECKUX 3aadax.

Brnagets mOHATHSIME BIIMCAHHOTO M IEHTPAIBHOTO YIJIA, UCIOJb30BaTh TEOPEMBl O BIIMCAHHBIX YTJIAX, yrilaX MEXIy XopJaMu (CEKYIIUMH) U YTIIie
MEX1y KacaTellbHOM 1 XOpA0W MPU PEeIIEHUU TeOMETPUIECKHIX 3a/1ad.

BrnaneTs noHATHEM OIHCAaHHOIO quLIpéXYTOHBHI/IKa, MNPUMCHATH CBOMCTBA OIMCAaHHOTO I-IeTI:IpéX}’l"OJ'II:HI/II(El Ipu pCHICHUHA 3a1a4.



[IpuMeHATHh MONMyYEHHBbIC 3HAHUS HA MPAKTUKE — CTPOUTH MaTEMaTHYECKHE MOJCNHU JUIsl 3a7ad pPeaibHOW KU3HU U MPOBOJUTH COOTBETCTBYIOIIHE
BBIUHCIICHHS C IPUMEHEHUEM 0100Us U TPUTOHOMETPUH (TI0JIB3YSICh, I/1€ HEOOXOIUMO, KAJIbKYIISITOPOM).

K koHI1y o6yyenus B 9 kjacce 00yJaromuiics Moxy4duT Ciaelyrole MpeIMeTHbIE Pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (PYHKINU OCTPHIX YIJIOB, HAXOAUTH C MX MOMOIIBIO Pa3IMYHBIC AJIEMEHTHI NMPSIMOYTOJIBHOTO TPEYroJdbHHUKA («pelIeHue
MPSIMOYTOJIBHBIX TPEYrOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KABKYIATOPA) ATUHBI M YIIIBI JUTsI HETaOJIMYHBIX 3HAUCHUH.

[Tonp3oBatbes  (popMyaamMH IPHUBEACHMS W OCHOBHBIM TPUTOHOMETPHUUYECKUM TOXKIECTBOM ISl HAXOXKAEHUS COOTHOLIEHHH MEXIy
TPUTOHOMETPUYECKUMH BETUYMHAMH.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUIsl HAX0XK/IEHUS PA3JIMYHbIX 3JIEMEHTOB TPEYroJIbHUKA («PEIIEHUE TPEYroJbHUKOBY), IPUMEHATh UX
IIPU PELICHUH F€OMETPUYECKHX 3a/1a4.

Brnaners nonstusMu npeoOpa3oBaHus 11010015, COOTBETCTBEHHBIX 3JIEMEHTOB 110100HBIX Guryp. [losb30BaThCs CBOMCTBaMU MOA00US TPOU3BOJILHBIX
¢buryp, yMeTb BBIUUCIIATH JUIMHBI U HAXOAUTH YIJIbl y TOA0OHBIX (uryp. IIpumeHsaTs cBoiicTBa 101001 B MPAKTUUECKUX 3a/1a4ax. Y METh IPUBOAUTH IPUMEPHI
oI0OHBIX (PUTYDP B OKPY’KAIOLIEM MHUDE.

[Tosp30BaThCA TEOpEMaMU O IPOU3BENAECHUN OTPE3KOB XOPJ, O IPOU3BEACHUH OTPE3KOB CEKYIIMX, O KBAIpaTe KacaTeIbHOU.

[Tonp30BaTbcs BEKTOpaMHM, MOHUMATh UX F€OMETPUYECKUNA M (PU3NYECKUI CMBICI, IPUMEHATh UX B PEIICHUU F€OMETPUYECKUX U (PU3UYECKUX 3ajad.
IIpuMeHATH CKalspHOE MIPOU3BEIECHNUE BEKTOPOB Ul HAXO0XKACHUS JJIUH U YIJIOB.

[Tonp30BaTbCst METOOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHSTD €r0 B PEHICHUU T€OMETPUYECKUX U MPAKTUYECKUX 3a]1a4.

BiageTs NOHATHSAMM NPaBWIBHOTO MHOTI'OYTOJIBHUKA, JUIMHBI OKPYKHOCTH, JJIMHBI IYTH OKPYKHOCTH M PaJVMaHHOW MeEphl yIiia, YMETh BBIUUCIATH
IJIOIIAb Kpyra U ero yacrei. IIpumMeHsaTs mosy4yeHHble yMEHU B IPAKTUYECKUX 3a7a4ax.

HaxoauTe ocu (MM HEHTPBI) CHMMETPHH (PUTYp, TPUMEHATH JBH)KEHUS IFIOCKOCTH B IPOCTEHIINX CIydasX.

[IpuMeHATH MONy4YEeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUYECKHE MOJENH Ul 3a4ad PEAIbHOW KU3HHM U IPOBOJUTH COOTBETCTBYIOIIHE

BBIUHCIICHUS C TPUMEHEHUEM MTO1I00UsSI U TPUTOHOMETPUYECKUX (PYHKINH (TOIB3YSICh, IIe HEOOXO0AUMO, KAIbKYISITOPOM).



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoumnuectBo yacos
HaumeHoBaHue pa3jiesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
Ne ni/mm KoHTpoJbHbIe
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
. HpOCTe“I?ILHI/Ie II;ICOMeTpI/I‘ICCKI/Ie ¢burypsr u y BuGnorexa LIOK
UX CBOMCTBA. I3MepeHne reoMeTpuIecKux
P P https://m.edsoo.ru/7f415e2e
BEITUYUH
bubmuoreka [JOK
2 T 22 1
PEYTOILHIIEH https://m.edsoo.ru/7f415e2e
[TapannenpHbIe IPAMBIE, CyMMa yTJIOB bubnuorexa [JOK
3 14 1
TPEYyroJIbHUKA https://m.edsoo.ru/7f415e2e
OKpyXHOCTb U KpyT. [ 'eomeTpuueckue bubnnoreka [JOK
4 14 1
MIOCTPOCHHMSI https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
5 IT i 4 1
osTopenie, obobuerie sHanuil https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4




8 KJIACC

HaunmenoBanmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (PpOBbIe)

Ne ni/m KonTposbHbie
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI
bu6nuoreka [IOK
1 4 & 12 1
CTPIPEXYTOIBHIIH https://m.edsoo.ru/7f417e18
2 mpeytonsmson n moroyronmm fur 14 1 bimorera LIOK
peyr : P https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX Guryp
. Teopema darneca u Teopema o ; s . BuGmorexa LIOK
MPONOPLUUOHAIBHBIX OTPE3KaX, MOAOOHbIE
POTIOPTL P > oA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKH
4 Teopema IIudaropa u Hauana 10 1 bubnmnoreka HOK
TPUTOHOMETPHHU https://m.edsoo.ru/7f417e18
VYrubl B OKpyKHOCTU. Brincanusie u
5 ONMCAHHBIC YETHIPEXYTOJIbHUKH. 13 1 bubmuotexa [JOK
KacarenbHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpY>KHOCTEHN
bu6mmoreka [IOK
6 I1 606 i 4 1
OBTOPEHIE, ODOBIIEHHE SHAHMH https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6



9 KJIACC

KoaudecTBO 9acoB

HaumeHoBaHue pa3/ie/ioB U TeM JyekTpoHHbIE (HU(PPOBBIE)
Ne ni/m KonTpoJbHbIe
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI
1 Tpuronomerpus. Teopembl KOCUHYCOB U 14 1 bubmmoreka [IOK
CHHYCOB. PerieHne TpeyroisHUKOB https://m.edsoo.ru/7f41al2c
9 [IpeobpazoBanue nogobus. Merpuueckue 10 1 bubmmoreka [IOK
COOTHOUICHUS B OKPYXHOCTH https://m.edsoo.ru/7f41al2c
[TpaBriIbHBIE MHOTOYTOJIBHUKH. [lInHA Bumorexa LIOK

3 OKPYKHOCTH M ILTOWIAAb KpyTa. 12 1

_ https://m.edsoo.ru/7f41al2c
Braucinenne miomaaei

bubnnoreka IIOK
4 Bexropst o 05 https://m.edsc]i).ru/7f41a120

5 JlexkapTOBBI KOOPJMHATHI HA TNIOCKOCTH 9 0.5 bubmmorexa LIOK
https://m.edsoo.ru/7f41al2c

6 JIBY>KeHUS IIOCKOCTH 6 bubmmorexa LIOK
https://m.edsoo.ru/7f41al2c

7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 8 5 bubmmoteka [IOK
3HAHHUU https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6
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