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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PA3ZEJIOB IIKOJIBHOW MAaTEMAaTHKH,
UMEIOLINI CBOEH LIeNbI0 00€CIeYnTh M3Y4YEHHE CBOICTB M pa3MepoB (uryp, ux
OTHOLIEHMM M B3aWMMHOE pACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [|€eHHOCTh M3ydeHus reoMeTpur Ha YpOBHE OCHOBHOTO
o011ero 00pazoBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOJAUTD
JIOKa3aTeJIbHBIE PACCYKICHHUSI, CTPOUTD JIOTUYECKUE YMO3AKIIIOUCHMS, JOKA3bIBATh
VICTUHHBIE YTBEPXKACHUS W CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXJIeHus «OT MPOTHUBHOIO», OTAMYaThb CBOWCTBA OT  IPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKICHUSI.

Bropoii nenpr0 H3ydeHUsT TE€OMETPUHU SBISIETCS HCIIOIb30BaHHE €€ Kak
WHCTPYMEHTA NPU PEIICHUU KaK MAaTEMaTHYECKUX, TaK M NPAKTUYECKUX 3a/ad,
BCTpEYAIOUIMXCSl B peanbHOM ku3HU. OOydaronuiics JODKEH HayYUThCs
ONPEJEIUTh F€OMETPUUYECKYIO (DUTYpy, ONMHUCATh CIOBAMHM JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TUIOLIAb 3€MEIBHOIO YYaCTKa, paCCUUTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl Trapaxa [Jisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS JUHUSA B W3YYEHUU T€OMETPHUH.
[Ipu pemreHnun 3amay NPAKTUYECKOTO XapaKTepa OOYyYaroIIUNCS YYHUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETM  pEAlbHBbIX JKU3HEHHBIX CUTyallMd, MPOBOJIUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh ITOJIYYEHHOT'O PE3yJIbTaTa.

KpaitHe BaxHO MOAUEPKMBATH CBSI3U T'€OMETPUM C JAPYTUMHU yUEOHBIMU
npeaMeTaMi, MOTUBUPOBATh MCIIONIb30BaTh ONPEICIICHUSI T€OMETPUIECKUX (HUryp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJYYCHHBIX YMEHHUA B (PU3HUKE U
TEXHUKE. OTH CBsI3M HauOosiee SpPKO BUIHBI B TeMmax «BekTopb»,
«Tpuronomerpuyeckue cootHoueHus», «Meron koopauHat» U  «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIECAYIOIIME OCHOBHBIE pPa3Jeiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBOWcCTBa», «W3mepeHue
F€OMETPUYECKUX  BEIMYUH», «/[eKapTOBBl KOOpAMHATBI HAa  IUIOCKOCTHY,
«Bektopsy, «J[Bmkenus miaockoctiy, «IIpeodpazoBanust mogo0us.

Ha uzydenue yue6HOro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henen0), B 8 kiacce — 68 yacoB (2 vaca B Henelo), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).

COJEPXKXAHUE OBYUYEHUA

7 KIIACC

Hauvanbnbie nonsTus reometpun. Touka, npsmas, OTpPE30K, Jy4d. Yrou. Buasl
yrioB. BepTukanbHble M CMeXHbIE yIUWbl. buccekrpuca yria. JlomaHnas,
MHOTrOyroyibHUK. [lapannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.



CumMmerpuunbie  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHUH.
[IprMepbl CHMMETPHUH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojabHUK.
BricoTa, Mennana, OuccekTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBIM W PaBHOCTOPOHHMM  TPEyTroJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa MW MNpU3HAKA PABHOOEAPEHHOIO TpeyrojbHUKA. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHHUKOB.

CBoiICTBA M MIPU3HAKU MapaJUIeIbHbIX MPsAMbIX. CyMMa yIJIOB TPEYrOJIbHUKA.
BHenrHue yriel TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  NPOBEAEHHOM K  rumoreHyse. IIpu3Hakum  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBIN TPEYTrOJIbHUK € YoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yIyie U OOJIbIIEH CTOPOHE TPEYrOJIbHUKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

['eomeTpuueckoe MeCcTO TO4YEK. buccekTpuca yrma W CepeIMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKHE MECTA TOUEK.

OKpy>KHOCTb M KpyI, XOpAa M JWaMeTp, HUX CBOWcTBAa. B3aumHoe
PAaCIIOJIOKEHUE OKPYKHOCTH W NpsiMor. KacarenbHas U cexymias K OKPY>KHOCTH.
OKpyHOCTb, BIHMCaHHAas B YroJ. BrnucaHHas u OIKMCAaHHAsg OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku 1 cBOMCTBa. YacTHbie
clly4au MapajuieiorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKU H
cBoiictBa. Tpamenusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U TMPHU3HAKHU.
[IpssMmoyroJibHAs Tpaneuus.

Merton ynBoenus menuansl. LleHTpanbHas cumMmetpusi. Teopema Paneca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJibHUKA U Tparneuuu. LIeHTp macc TpeyroiabHuKa.

[Togobue TtpeyronpbHUKOB, KodpduueHnt mnomodus. I[lpusHaku momoOUs
TPEyroJabHUKOB. [[puMeHeHue nogo0us npu penieHuy NPakKTUIECKUX 3a7ad.

CpoiicTBa miomaaeld reomerpuueckux ¢uryp. P@opMmynbl A IUIOLWIAAU
TPEYroJIbHHKA, Tapajienorpamma, pomba u Tpaneruu. OTHOIICHHUE TUIONIAeH
NMO00HBIX GUTYP.

Brruncnenne nuomaaend TpeyroabHUKOB U MHOTOYTOJIBHMKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penreHun
MMPAKTUYECKUX 3a7a4.



CHHYyC, KOCHHYC, TaHI'€HC OCTpPOTO yrIjla MPSMOYTOJbHOIO TPEYroOJbHUKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TpuUroHOMETpUYecKHe (YHKIUU
yriaoB B 30, 45 u 60°.

BrivcaHHble M LIEHTpaJbHBIE YIJIBI, YIOJ MEXIy KacaTeJbHOM M XOpJOH.
Yriael  MeXIy ~XOpAaMH M CeKylluMHU. BrucaHHele M ONKCaHHBIE
YeTBIPEXYTOJIbHUKNA. B3auMHOE pacmnosiokeHue AByX OKpykHocrel. Kacanue
oKpykHOCTel. OOI1I1e KacaTelbHbIC K IBYyM OKPY>KHOCTSIM.

9 KUIACC

Cunyc, KocuHyc, TaHreic yrmioB or 0O go 180°. OcHoBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO. PDOPMYIIbI TPUBEACHUS.

Pemenue TpeyrosbHUKOB. TeopeMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenue mnpakTHYeCcKHX 3aJad C MCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaoous. [1ogoOue COOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa O HpPOU3BEACHUH OTPE3KOB XOpPJ, TEOPEMBI O MPOU3BEICHHUH
OTPE3KOB CEKYIIMX, TEOPEMA O KBAIPaTEe KACATEIbHOM.

Bektop, amuHa  (MOAylb)  BEKTOpa, COHANpaBICHHBbIE  BEKTOPHI,
IPOTHUBOIIOJIOKHO  HAIpPaBJIEHHBIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpaluu HajJ BeKTOpamH. Pa3iokeHue BEKTOpa MO JIBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtel BekTopa. CKalsspHOE IMPOHU3BEICHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKACHUS JIJIMH U YTJIOB.

JlexkapToBbl KOOPAMHATHI HA TJIOCKOCTHU. Y PAaBHEHUS NIPSAMOU U OKPYKHOCTHU
B KOOpJMHATAX, MEPECEUCHUE OKPYKHOCTEH M MPpSAMbIX. MEeTOJl KOOPAMHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTrOJBHUKHU. JlnmmHa oOkpyxHOCTH. I'panycHas wu
paguaHHas Mepa yriia, BBIYMCIEHUE JUIMH OYyr OKpyxkHocteu. [lmomaner kpyra,
CEKTOpa, CErMEHTA.

JIBU>KEHUS TUIOCKOCTM M BHYTPEHHUE CHUMMETpUH (Guryp (siaemMeHTapHbIe
npenacrasienus). [lapannensasiil nepenoc. [ToBopor.

IINIAHUPYEMBIE PE3VYJBbBTATBI OCBOEHHUSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIuuHOCTHBIE pe3yJbTAaTbl OCBOCHUSA MpOrpaMMbl ydeOHOro Kypca
«I"eoMeTpus XxapaKTepU3yrOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

NpOSIBJICHMEM HMHTepeca K NPOUUIOMY M HACTOSIIEMY POCCHIMCKOM
MaTE€MaTUKH, LEHHOCTHbIM  OTHOLIEHHWEM K JIOCTHKEHHUSIM  POCCUHCKHX



MAaTeMaTUKOB M POCCUMCKOW MAaTeMaTHYECKOW IIKOJbI, K HMCHOJIB30BAHHUIO 3TUX
JOCTHKEHHUM B IPYTHX HayKax M MPUKIAIHBIX chepax;

2) rpa;kIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
opaB, IMPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBICHUH, MPOLEAYP IPaKIaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 0OCYXAEHUIO 3THUYECKUX NPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM IPUMEHEHHUEM JOCTH)KCHMI HAayKH, OCO3HAHMEM BaXHOCTH
MOPAJIBHO-3THYECKUX MTPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaAoOBOE BOCIMTAHHE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHUHM NPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHYECKOTO
oOpa3oBaHMsI Ha NPOTSHKEHUM BCEM JKU3HM JUIsl YCHEIIHOM MpodeccrnoHalbHOM
NESATEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHUH, OCO3HAaHHBIM BBIOOpPOM U
MOCTPOEHUEM MHIMBUIyAIbHON TPAEKTOPUH O0OpAa30BaHUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCcKOe BOCIIUTAHME:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyXJCHHUH, YMEHHIO BHUJIEThH
MaTEeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuell B JEATEIbHOCTM HAa COBPEMEHHYI0 CHCTEMY Hay4YHBIX
IpeJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAaHUEM MaTEMaTHUYECKONM HayKd Kak cdepbl ueIoBeuecKoi
NEeSATEIbHOCTH, 3TANoB €€ pa3BUTUSA WM 3HAYMMOCTH AJIA PA3BUTHUS ILIMBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MATHUKH U MAaTEMATHYECKOW KYJbTYpOW Kak CPEICTBOM
NIO3HAHWS MHpPA, OBJIAJEHUEM IPOCTEUINMMH HAaBBIKAMHM MCCIIEOBATEIBCKON
NEATEIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (GOpMHMPOBAHHE KYJIbTYPbl 310pPOBbSl H
IMOLMOHAIBHOIO 0J1ArONOJTyYHs:

TOTOBHOCTBIO TNPHUMEHSATh MaTeMaTHYECKUE 3HAHUS B HMHTEPECax CBOETO
3M0pPOBBS,  BEIEHUS  3J0pPOBOro  obOpa3a KU3HM  (30pOBOE  NHTAHUE,
cOamaHCUPOBAaHHBIA PEXUM 3aHATUM U OTAbIXa, peEryyspHas Quandeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa peQIEKCUU, MPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTalUuel Ha TPUMEHEHUE MaTEMAaTHUYECKUX 3HAHUU I PELICHUS 3a]1ad
B 00JacTH COXPAaHHOCTH OKpYXaroulell cpenapl, IJIaHUPOBAHUS IOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX IIOCJIEACTBUM Il OKPYXKAIOWIEH Cpenbl, OCO3HAHHEM
r7100aJIpHOTO XapaKTepa 3KOJOTHYECKUX NPOo0JIeM U MyTeH X peLeHUs;



8) ajanTanusa K U3MEHAIIMMCS YCJIOBUAM COLMAJIBLHOM U NMPHUPOAHOU
cpeabl:

TOTOBHOCTBIO K JICMCTBUSAM B YCIIOBUSAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHOHM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIMH U3 OIbITA IPYTUX;

HEOOXOMMMOCTEIO B  (OPMUPOBAHWHM HOBBIX 3HAHWHA, B TOM YHUCIEC
bopMyIUpOBaTh WEH, TIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAaHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATh
MPUHAMAEMbIE PEIICHUS W JeWCTBUSA, (OPMYJIUPOBATh U OIEHUBATh PHUCKU U
MOCJIEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUA

ba3oBble 1ornyeckue AecTBU:

e BBIABITh M XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYCCKUX
OOBEKTOB, TOHATHN, OTHOIICHWH MEXIy TOHATHSAMHU, (POpPMYyIUpPOBATH
OTpEeeNCHUs]  TIOHATHH, YCTAaHABIWBAaTh  CYIICCTBEHHBIM  MpU3HAK
Kiaccu(ukanuy, OCHOBaHUSA Uit OOOOIICHHS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBHIBATH  CYXKIICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;

e BBIABJISATH  MaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U  H
npotuBopeurss B (akTax, JaHHBIX, HAOMIOJACHUSX W YTBEPKICHUSX,
npeaiaraTh KpUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTHBOPEUHH;

e JIeJaTh BBIBOABI C HKCIOJB30BAHMEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHYKTUBHBIX YMO3AKIIOUCHHUH, YMO3aKITFOUCHHH 110 aHAJIOTUH;

e pa3z0upaTh JIOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPXKICHUU (TPSIMBIC U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIBLHO HECIIOKHBIC JIOKa3aTeIhCTBA
MaTeMaTH4ecKnX (DAKTOB, BBICTpAWBATh ApPTyMCHTAIUIO, TPUBOJNUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BBIOMpATh CMOCOO pemieHus: ydeOHOM 3azaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIICHUs, BBHIOMpaTh HauOoJiee TOAXONAIUNA C y4ETOM
CaMOCTOSITENTLHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.



WCITOJIb30BAaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUNA WHCTPYMEHT TO3HAHUSA,
dbopMynupoBaTh BOMPOCHl, (PUKCUPYIOLIUE MPOTUBOpEUUE, MpolIeMy,
CaMOCTOATEIILHO YCTAHABJIMBATh KMCKOMOE W JIaHHOE, (OPMHUPOBATH
THIIOTE3Y, apryMEHTHPOBATh CBOKO TIO3UIUIO, MHCHHUC;

MPOBOJUTh IO CaMOCTOSATEIBLHO COCTaBJICHHOMY TIUIaHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSATEILHO (POPMYJIMPOBATH O0OOIIECHUS W BBIBOJIBI IO pe3yjIbTaTaM
MPOBEICHHOTO HAOJIFOJCHHS, HWCCJICAOBAHMS, OIICHHUBATH JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIICHHIA,

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKe BBIJIBUTATh
MIPEAIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

BBISBJISITh HEJIOCTATOYHOCTh W M30BITOYHOCTh HHGOPMAIlMU, JIaHHBIX,
HEOOXOIMMBIX JJIsS PEILICHUS 3a/1auu;

BBIOMpaTh, AHAIMU3UPOBATh, CHUCTEMATHU3UPOBaTh U HUHTEPIPETUPOBATH
MH(pOpMAIINIO PA3IMUHBIX BUJOB U (DOPM MPEACTABIICHHUS;

BBIOMpaTh ¢GopMy TpeacTaBlIeHHS WHGOPMAIMM W  HLIIOCTPUPOBATH
pelaeMple 3ajlaud CXeMaMM, JuarpaMMaMH, HWHOW Tpadukoid U uX
KOMOMHAIIMSIMU;

OIICHUBATh HAJEXKHOCTh HH(POPMAIUU IO KPUTEPUSIM, MPEII0KEHHBIM
YUHUTENEM UIH CHOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

BOCIIPUHUMATH U (DOPMYITUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUSIMU
U TEJISIMHA OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUYKY 3PCHHUS
B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS IO XOMY pPEIICHUS
3aJla4yu, KOMMEHTHUPOBATh MOJyUYCHHBIN PE3yJIbTaT;

B X07ie 00CYXJIeHHUs 3aJ]aBaTh BOIIPOCHI 10 CYIIECTBY OOCYKIaeMON TEMBI,
npo0JIeMbl, pelraeMoil 3ajau, BbICKa3bIBaTh MJICH, HAICIEHHBIC Ha MOMCK
pEIICHUs, COIMOCTABIATh CBOM CYXKIEHUS C CYXKISCHUSIMH JIPyTUX
YYaCTHUKOB JMANiora, OOHApPYKMBATh Pa3iMyue M CXOJCTBO IMO3WIWH, B
KOPPEKTHOI popme GpopMyIHpoBaTh pa3HOIIACHs, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yNbTaThl  PEIICHUS  3aj]layw, HKCIIEPUMEHTA,
UCCJIeIOBAHUS, IPOEKTA, CAMOCTOSATEIBLHO BHIOMPATh (hOpMAT BBICTYILIICHUS
C y4€TOM 3aj1a4 Mpe3eHTAIMHA U OCOOCHHOCTEH ayAUTOPUH;

MOHUMATh W UCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW M UHIUBHIYATHHON
paboThI MPU pEeIICHNH YIEOHBIX MAaTeMaTHUECKUX 3a/1a4;

MPUHUMATh 11€Jh COBMECTHOM JAESITEIIbHOCTH, TJIAaHUPOBATH OPTaHU3AIUIO
COBMECTHOH paloOThI, pachpeneisTh BHIbI padOT, JIOrOBapUBATHCHA,
o0CyXIaTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJbKUX
JIIOJICH;



e Yy4YaCTBOBaTh B TPYNHOBBIX Qopmax paboTel (0OCyxaeHus, oOMeH
MHEHUSIMHU, MO3TOBbIE IITYPMBI U JIPYTHE), BHIIOJHATH CBOIO YacTh PabOTHI
U KOOPAMHHUPOBATh CBOU JEHCTBUS C JAPYTMMH WICHAMH KOMAaHJPbI,
OLIEHMBATh KAayeCTBO CBOEr0 BKJaJa B OOMIMHA MPOAYKT MO KPHUTEPHSIM,
c(OpMyYITMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHbIE YHHBepcaJbHble Yy4eOHbIe 1eHCTBUS

Camoopranusanms:

e CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, AJITOPUTM pEUICHUS 3aJaud (WU €ro
4acTb), BBIOMpPATh CIOCOO pEeHIeHHs] ¢ Y4ETOM HMMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaTb U KOPPEKTHPOBATh
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

e BIAJAETH CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCA U PE3yJIbTaTa
peLIeHNs MaTEMaTUIECKOM 3a/1auu;

e MPEABUACTH TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU PEIICHUU 3a/1a4H,
BHOCUTH KOPPEKTHBBI B AESATENBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

e OILICHMBATh COOTBETCTBUE PE3yJIbTaTa AEATEIBHOCTH IIOCTABICHHOMN LIEIH U
YCIOBUSIM, OOBSCHATh NMPUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIeNu,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOyueHuss B 7 kJjacce OOYYaIOIIMIICA TMOJYYUT CIIECAYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Pacrio3HaBaTh UW3y4eHHBIE TE€OMETpUYECKHE (DUTYpBI, OMNpEneisTh UuX
B3aMMHOE PACIOJIOKEHUE, H300pakaTh TEOMETPUUYECKHE (UTYpBI, BBIMOIHATH
YepTekKU MO YCJIOBUIO 3adaud. M3MepsATh JUHEWHBIE W YTIJOBHIE BEIUYUHBI.
Pemiats 3a1a4n Ha BEIYUCIICHUE JJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenatb TpyOyr0 OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH TPEIMETOB B
peaNbHOM >KU3HU, Pa3MEpOB TPHUPOAHBIX OOBEKTOB. Paznmuarh pasMepsl ITHX
O0OBEKTOB T10 MOPSIIKY BETUYUHBI.

CTpouTh 4yepTeKu K TeOMETPUUECKUM 3a/1auam.

[lonp30BaThCs TpPU3HAKAMH PABEHCTBA TPEYTrOJIBLHUKOB, MCIOJIb30BATh
MIPU3HAKHU M CBOMCTBA PaBHOOEPEHHBIX TPEYTOIHHUKOB P PEIICHUN 3a]1a4.

[IpoBOANTH JTOTUYECKUE PACCYKICHUSI C MCIOJIb30BAaHUEM T€OMETPUUYECKUX
TEOPEM.



[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYIOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEJWAHbI, MNPOBEAEHHOM K  THUIIOTEHY3€  MOPSIMOYTOJIBHOIO
TPEYTrOJIbHUKA, B PEIICHUN T€OMETPUYECKUX 3a]1a4.

Onpenensts napawiedIbHOCTh MPSAMbBIX C IOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpenensaTe napajuieJbHOCTh MPSMBIX C MTOMOIIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemiats 3aauun Ha KileT4aToN Oymare.

[IpoBOIUTH BBIUYMUCIEHUS M HAXOAUTh YKCIIOBbIE U OYKBEHHBIC 3HAUCHUS
VIJIOB B TEOMETPUYECKMX 3a/adyax C MCIOJb30BAHUEM CYMMBI  YTJIOB
TPEYroJIbHUKOB W MHOT'OYTOJBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEYEHNN JIBYX MapaJUICIbHBIX MPSAMBIX CeKyuiel. Pemare mnpakTthydeckue
3a/1a4M HA HAXOXKJICHUE YIJIOB.

Brnagers NOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONpPEACHATH
OHMCCEKTPUCY yIJia U CEPEIUHHBIN NMEPIEHIUKYIISP K OTPE3KY KaK reOMETPUUYECKHE
MeCTa TOYEK.

DopMynMpPOBaTh OMPEAECICHUS OKPYKHOCTH W Kpyra, XOpAbl U JAUaAMETpa
OKPYKHOCTH, TTOJIb30BaThCSI UX CBOMCTBAMU. Y METh ITPUMEHATH 3TH CBOWMCTBA MPHU
pelLIeHnN 3a1ay.

Brnagers MOHATHEM ONMCAHHOM OKOJIO TPEYIrOJIbHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ 1eHTp. llonb3oBarhecsi pakTamMu O TOM, YTO OUCCEKTPHUCHI YTIIOB
TPEYrOJIbHUKA TMEPECEKAIOTCS B OJHOW TOYKE, MU O TOM, YTO CEpPEIUHHBIE
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelIbHOM K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KacaTelIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonp30BaThCA MPOCTEUIIMMU T€OMETPUUECKUMHU HEPABEHCTBAMM, IOHUMATh
UX TIPAKTHYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUUYECKUE ITOCTPOCHHUS C IOMOIIBIO LIUPKYJIA U
JIMHENKHU.

K xoHiy oOyueHuss B 8 kJiacce OOyYaroIIMIiCS TMOJYyYUT CIICAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacnio3zHaBaTh OCHOBHBIE BHJIBI UYETBIPEXYTOJBHUKOB, WX DJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMHU MPU PEIIEHUHA T€OMETPUYECKUX 3a/1a4.

[IpuMeHATh CBOWCTBAa TOYKH IEPECEUCHUS] MEIUaH TPEYrojbHUKa (LIEHTpa
Macc) B peIlICHUH 3a/1ay.

Brnanets noHaTueM cpegHel JMHUM TPEYTroOJIbHUKA W Tpaneuu, TPUMEHSTh
VWX CBOMCTBAa NpPU PELNICHUM T'€OMETPUUYECKHUX 3anad. llomp3oBaTbCcs Teopemoi
daneca U TEOPEMOU O MPOMOPLUHOHAIBHBIX OTPE3KAX, IPUMEHATH UX JJISl PELICHUS
MMPAKTUYECKUX 3a7a4.

[IpuMeHsTh NMpU3HAKK MOA00US TPEYTOJILHUKOB B PEIIEHUH T€OMETPUUECKUX
3a1ad.



[Tons3oBatbess Teopemoii [ludaropa ans pemieHuss TEOMETPUUYECKUX U
npakThdeckux 3agad. CTpOUTh MaTEMaTUYECKYyI0 MOJENb B MPAKTHUYECKHX
3a/1a4ax, CaMOCTOSATEIBHO JENaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIUE JUTUHBI.

Brmagets DNOHATMSAMU CHHYyCa, KOCHMHYCa M TaHI€HCAa OCTPOrO yria
IIPSIMOYTOJIBHOTO TPEYToiabHUKA. 110JIb30BaTECA 3TUMH MOHATUSAMHU JJI PELICHUS
IIPAKTUYECKUX 3a/1a4.

Boruncnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TLIOIIAAN
MHOTOYT'OJIbHBIX ~ (puryp (Iosib3ysicb, TJ€ HEOOXOOUMO, KaJIbKYJISTOPOM).
[IpuMEHSATH OyYeHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

BrmageTts DOHATHSAMU BIHMCAHHOIO W LEHTPAJIBHOIO YIJIA, HMCIOJIB30BaTh
TEOPEMBI O BIIMCAHHBIX yriaxX, YIJiaxX MEXIy XOpJIaMHU (CEKYIIHMH) U yIJie MEXIY
KacaTeJIbHOM U XOPAOU IPH PEIICHUH T€OMETPUYECKUX 3a1a4.

BiageTs moHATHEM ONMCAHHOTO YETBHIPEXYIOJBHUKA, IPUMEHATH CBOMCTBA
OIMCAHHOTO YETHIPEXYTOJIBHUKA IIPU PELICHUY 3a/1a4.

[IprMeEHATh MONYyYEHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTH MATEMATHYECKHE
MOJENH U1 3a4a49 PEATbHON KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TOPUMEHEHUEM IMOAO0OUS W TPUTOHOMETPUM (MOJB3YACh, A€ HEOOXOIUMO,
KIBKYJISITOPOM).

K koHiy oOydyenus B 9 kiacce oOydaromuiics MOJIYYUT CIEIyIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIMH OCTPBIX YIJIOB, HAXOIUTh C UX
IIOMOILBIO PA3JINYHBIE 3JEMEHTHI MPSMOYTOJIBHOIO TPEYTrOJbHUKA («peleHue
IOPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOILBIO KalIbKyJIATOPa) ATUHBI
Y YTJIbI 1Sl HETaOIMYHBIX 3HAYSHUH.

[Tonb3oBaThcs popMysiaMH NPUBEACHHUS 1 OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKAECTBOM JUII HAxXOXKJICHUS COOTHOLIEHWN MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXO0XKICHHS Pa3IMIHbIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYroJbHUKOBY»), MPUMEHATh HX MpHU
pELIEHNH T€OMETPUYECKUX 3aaY.

Brnagets moHsTHSIMH  npeoOpa3oBaHMs  MOA0OMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOJ00HBIX (Guryp. [lonbp3oBaThCst CBOWCTBAMHU MOI00MS POU3BOJIBHBIX
buryp, yMeTb BBIYHCIATH JUIMHBI U HAXOAWUTh YIJIBI y TMOJOOHBIX (uryp.
[IpumeHsATh cBOiCTBa MOJ0OMS B MPAKTHUECKUX 3ajadyax. YMETb MNPUBOJIUTH
IpUMEPBI TOJI0OHBIX (PUTYP B OKPYKAIOILIEM MHUPE.

Ilonp30BaThCsA TEOpPEMaMU O MPOU3BEICHUHU OTPE3KOB XOPJ, O MPOU3BEICHUN
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonp30BaThCA BEKTOpAMH, TMOHMMATh MX TCOMETPUUYECKUA W (PU3HMUCCKUI
CMBICJ, TNPUMEHATh HMX B pPEIICHUH T€OMETPUUECKUX M (PU3NYECKUX 3a/aad.
[IpuMeHATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKICHHUS IJIMH U YIJIOB.



[Tonb30BaTbCd METOAOM KOOPJIMHAT HA IUIOCKOCTH, NPUMEHSTh €ro B
PELICHUH T€OMETPUUYECKUX U MPAKTUYECKUX 3a/a4.

Bnanete NOHATHSMHM NMPAaBWIBHOIO MHOTOYTOJIBHHMKA, JIJIUHBI OKPY’KHOCTH,
JUIMHBI YT OKPY>KHOCTH U PaJMaHHON MEphl yria, YMETh BBIYUCIATH ILUIOIIAb
Kpyra u ero yacteil. [[puMeHsTh moJlydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoguts ocu (Wiu LIEHTPHI) CUMMETpHH (UTYp, TPUMEHATH JABMKECHUS
IJIOCKOCTHU B MPOCTEUIINX CIy4dasiX.

[IpuMeHsTh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJIeNIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOIIME BBIYUCICHUS
C NPUMEHEHHEM TMOJ00Ms M TPUTOHOMETPUYECKUX GYHKUUNA (MOJIBb3YSICh, TIE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
[Ipocreiimne reomeTpuueckue GUrypsl v
1 I/D](;) cBorictBa. M3me epHHe reOMj; I/I}‘]IIZECKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 T 22 1
PEYTOILHARA https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsAMBIE, CYyMMa YIJI0B 14 1 bubnnoreka [JOK
TpEeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnuorexa [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 4 1
> OBTOpeHHE, 06obeHHe HaHil https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0
8 KUIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHnoBaHue pa3aesioB u TeM un¢poBbie
Ne n/m P Kourpoabsubie IIpakTnyeckue (1udpp )
MPOrpamMMmsl Bcero o0pa3oBaTe/bHbBIE
padoThI padoThI
pecypcsbl
1 YeTbIpEXyrodbHUKU 12 1 bubmmorexa [OK

https://m.edsoo.ru/7f417e18



https://m.edsoo.ru/7f415e2e
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18

Teopema daneca u Teopema o

2 IPOMOPLUUOHAIIBHBIX OTPE3Kax, MOA00HBIE 15 1 bubmmorexa LIOK
POTIOpH P » 1OA https://m.edsoo.ru/7f417e18
TPEYroJbHUKU
[Inmomane. Haxoxaenue momanei
3 Tpe mOJi[BHHKOB " f{HOFO OJf:Hix ¢bur 14 1 bubmmorexa [JOK
peyr o YP- https://m.edsoo.ru/7f417e18
[Tnomaau monoOHBIX Guryp
Teopema [Tudaropa u Havana bubnunoreka [HOK
4 10 1
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriel B OKpyKHOCTH. Bricanusie u
5 OIIMCAHHBIC YETBIPEXYTOJIbHUKH. 13 1 bubnnorexa [HOK
KacarenbHble k okpyxxHOCTU. Kacanue https://m.edsoo.ru/7f417e18
OKPY’KHOCTEMN
. bubmuorexa [JOK
6 IT 600 4 1
OBTOPSHHE, COODIEHHE SR https://m.edsoo.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
9 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uMppoBbIe
Ne i/ P Konrtpouabnbsie IIpakrnueckme (upp )
NPOrpamMmsl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 Tpuronomerpust. TeopemMsl KOCHHYCOB U 16 1 bubmmnoreka HOK
CUHYCOB. PellleHne TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
5 [Ipeo6pa3zoBanue nonodus. Merpuueckue 10 1 bubmuoreka [IOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6nunorexa LIOK
3 Bextopet 12 L https://m.edsoo.ru/7f41al2c
4 JlexapToBbI KOOPINHATHI HA TNIOCKOCTH 9 1 bubmuoteka [IOK



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IIpaBunbHBIE MHOTOYTOJIBHUKH. [lIMHA

https://m.edsoo.ru/7f41al2c

8 bubnunorexa LIOK
OKPYRHOCTH 1 HJ'IOIJ_[aI[f, Kpyrd. https://m.edsoo.ru/7f41al2c
Beruucnenue miomamaei

6 bu6nunorexa LIOK
JBHOXCHUS TII0CKOCTH https://m.edsoo.ru/7f41al2c
[ToBTOpeHME, 06001IeHNE, CHCTEMATH3 AU 7 bubnunoreka LIOK
3HAHUHI https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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