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HOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJWH U3 OCHOBHBIX pa3/e/iOB HIKOJBHOW MaTEMaTUKH,
UMEIOLINI CBOEH I1eNbi0 00eCleYnTh W3y4YeHHE CBOMCTB M pa3MepoB (UTyp, UX
OTHOUIEHMH M B3aUMHOE DPAacCIHOJIO)KEHHE, ONHUPAETCI HA  JIOTMYECKYIO,
J0Ka3aTenbHy0 JUHUI0. L[eHHOCTh M3yueHHs reoMeTpur Ha YpOBHE OCHOBHOTO
oOurero oOpa3oBaHUsl 3aKJIIOYAETCS B TOM, YTO OOYYaIOLIMNACA yYUTCS NMPOBOJIUTH
JI0Ka3aTeJIbHbIE PACCYKIEHUS, CTPOUTh JJIOTUYECKUE YMO3AKIIOUEHUs, 10Ka3bIBaTh
WUCTUHHBIE YTBEPKJEHHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIHTH
pacCy’XKJIeHusT «OT TMPOTHUBHOTO», OTJIMYAaTh CBOMCTBA OT IPHU3HAKOB,
(bopMyIUpOBaTH OOPATHBIE YTBEPKIACHUSI.

Bropoii 1enpl0 H3ydeHUsT T€OMETPUU SBISETCA HCIIONb30BAaHUE €€ Kak
WHCTPYMEHTA TPU PEIICHUU KaK MaTeMaTHYEeCKUX, TaK M MPAKTUYECKUX 3ajad,
BCTPEUAIOIIMXCA B peanbHOW Ku3HU. OOyyaromuiicss [TOJDKEH HayYUThCs
ONPENENIUTh F€OMETPUUYECKYIO (DUTypy, ONMHUCAaTh CIOBAMM JAHHBIM 4YEpTEX WIH
PUCYHOK, HAITH IJIOLIAJAb 3€MEJIBHOIO YYaCTKa, paCCUYUTaTh HEOOXOAUMYIO JUIHHY
ONTOBOJIOKOHHOTO KaOenss win TpeOdyemble pa3Mephbl Tapaxa it aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JUHUS B U3YYEHUU T'€OMETPHUHU.
[Ipu pemeHun 3anay NPaKTUUYECKOTO XapakTepa OOy4arOUIUHCs YYUTCS CTPOMTH
MaTeMaTUYeCKUe MOJEIM PEAIbHbIX JKU3HEHHBIX CHUTYalMid, MPOBOAUTH
BBIYKCIICHHS U OLIEHUBATDH aJIEKBAaTHOCTH ITOJYYEHHOTO pe3yJIbTaTa.

Kpaiine BakHO MNOMYEPKUBATH CBS3M TE€OMETPUU C JAPYTUMH Y4E€OHBIMU
MpeAMEeTaMi, MOTUBUPOBATh UCIOJb30BaTh OMPEACIICHNUS T€OMETPUUECKUX (DUTYP
U TIOHSATUH, EMOHCTPUPOBATH NMPUMEHEHUE MOJIYYCHHBIX YMEHHH B (u3uke u
TeXHMKE. OTH CBSi3W Haumbojee SpKO BHIHBI B Temax «Bekropb»,
«Tpuronomerpuueckue cooTHoleHus», «Meton koopauHat» U «Teopema
[Tudaropar.

VYueOnpiii kypc «['eomeTpus» BKIIOYAET CICAYIOIIME OCHOBHBIC Pa3/IeibI
comepxkanusi: «['eomerpuueckue ¢Gurypel M uX CcBoOWcTBay, «U3mepenue
r€OMETPUYECKUX  BEIIMYUH», «JleKapTOBbI ~KOOpPAMHATHI HAa  IUIOCKOCTHY,
«BekTopb», «/[BrkeHus mmockoctny, «lIpeodpazoBanus moago0usy.

[Ha nzyuenne yueObHoro kypca «I'eomerpusi» orBoaurcesa 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Henenmo), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9
KJjacce — 68 yacoB (2 yaca B HEJENIO).|



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Hauansnble nousatus reomerpun. Touka, npsmasi, OTPE30K, JIyd. YToJI. Buasl
yriioB. BeprukampHble U CMexHbIE yIUIBl. buccektpuca yria. Jlomanas,
MHOI'OyroyibHUK. [IapannenbHOCTh ¥ EPIEHIUKYIAPHOCTD NPAMBIX.

CummMmerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOW CHMMETpPHH.
IIpuMepbl CUMMETPHUH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOUIBIO LMPKYJIS WU JIMHEWKH. TpeyrojbHUK.
Bricora, Menunana, OuccekTprca, UX CBOKCTBA.

PaBHOOE/IpeHHBI W PAaBHOCTOPOHHMM  TpEyrojbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa ¥ MNpU3HAKA PABHOOENPEHHOTO TpeyrojibHUKa. llpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKU NapAJIIENBHBIX IPsAMBIX. CyMMa YIJI0B TPEyTrOJbHUKA.
Brenrnue yriel TpeyroyibHUKA.

[IpssmoyrosibHbIl  TpeyronbHUK. CBONHCTBO MEAHMAaHbl MPAMOYTOJIBHOIO
TPEYroJIbHAKaA,  IPOBEAEHHOM K  rumnoreHys3e. lIpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. 1IpsIMOYTOJIBHBII TPEyTrOabHUK ¢ yIiioM B 30°.

HepaBeHncTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJbIIeM yriie U OOJbIIEH CTOPOHE TPEYrOJIbHHKA.
IleprieHIUKYIISIp U HAKIIOHHAS.

I'eomeTpuueckoe MecTO TO4YEK. buccekrpuca yria U CepeIMHHBIN
MIEPIIEHIUKYJISP K OTPE3KY KAK TEOMETPUUECKHAE MECTA TOUYEK.

Okpy>XHOCTb M KpyI, XOpJa M JuaMeTp, HUX CBOMCTBa. B3zanmHoe
PacCIIONIOKEHUE OKPYKHOCTH U npsiMoi. KacarenpHas M cexymas K OKPY>KHOCTH.
Okpy>KHOCTb, BIIMCAaHHAas B YroJ. BnucanHas W ONMCAaHHAs OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. [lapamienorpamm, ero npu3Haku u cBoucTsa. YacTHble
cllyyad MapajuiesiorpaMMoB (MPSMOYTOJIbHUK, POMO, KBaJpaT), UX MPU3HAKU U
cBoiicTBa. Tpamenwmsi, paBHOOOKass Tpamenwsi, €€ CBOWCTBA W MPU3HAKH.
IIpsimoyronpHas Tparnenusi.

Meron ynBoenust Meauansl. LleHTpanbHass cumMmerpus. Teopema Paneca u
TEOpPEMA O POMOPLUUOHAIBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. LeHTp macc TpeyrojpHUKa.

[Togobue TpeyronbHUKOB, Ko3(pduuueHt mnomodus. [lpuzHaku nomoOus
TpEeyroJibHUKOB. [IpruMeHeHune noqo0ust mpy peleHny NpakTUYeCKUX 3a/1ay.



CpoiicTBa Tmomajei reomerpudeckux ¢uryp. D@opMynbl ais TUIONIAH
TPEYroJIbHHUKA, MapajienorpaMma, pom6a u Tpanenud. OTHOIIEHUE IJI0maaei
noJ00HBIX GUryp.

Brruncnenve niomanend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemenun
MPAKTUYECKUX 3a/a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yIJjla MNPSMOYTOJBHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO. TpUTOHOMETpUUYECKHE (YHKIIHH
yriioB B 30, 45 u 60°.

BrnivcanHble M UEHTpAIbHBIE YIJIbI, YTOJ MEXIY KacaTeIbHOM M XOPIOU.
Yrael  MexXJIy ~XOpAaMd U CEKyIIMMHU. DBrnucanHele W ONHCAHHBIC
YETBIPEXYTOJbHUKU. B3auMHOE pacnosiokeHue JByX OKpykHocten. Kacanue
okpyx)HocTei. OOIue KacaTeabHbIE K IBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHreic yrioB ot O go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIbI MPUBEACHUS.

Pemienue TtpeyroibHukoB. Teopema KOCHMHYCOB M TEOpEMa CHUHYCOB.
Pemienne npakTHUeCKMX 3a4ad C MCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB M
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaooust. [logo6me COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O mNpPOWM3BENECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKyLIUX, TEOPEMA O KBaAPATEe KacATEIbHOM.

Bektop, amuHa  (MOIyNnb)  BEKTOpa, COHAIPaBICHHBIE  BEKTOPHI,
OPOTHBONOJIOKHO  HANpPaBJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PABEHCTBO BEKTOPOB, OINEpallMM HAJ BEKTOpaMu. Pa3nokeHue BEKTOpa MO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopaunHatsl BekTopa. CKalsipHOE NPOU3BEACHHUE
BEKTOPOB, MPUMEHEHHUE JIJIS1 HAXO0XKICHUS JUIMH U YTJIOB.

JlexapTOBBI KOOPAMHATHI Ha IJIOCKOCTU. YPAaBHEHUS MPAMOU M OKPYKHOCTH
B KOOpPJIMHATAX, IIEPECEUCHUE OKPYKHOCTEN M MPAMBIX. METO KOOPAUHAT U €T0
IIPUMEHEHUE.

[IpaBunbHbIE MHOrOYTOJBHUKHU. JlnmHa OKpyXHOCTHU. ['pamycHas wu
paguaHHas Mepa yIyia, BBIYMCIEHUE UIMH Iyr OKpyXHocTel. Ilnomane kpyra,
CEKTOpa, CErMEHTA.

JIBMKEHUST TUIOCKOCTH W BHYTPCHHHE CUMMETpUHU (uryp (IeMeHTapHBIC
npeacrasienus). [lapannensHelil nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJibTaThl OCBOCHMS MpOrpamMMbl y4yeOHOro Kypca
«I"'eomeTpusD) XapaKTEPHU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOSIIEMY POCCHUUCKOU
MaTe€MaTUK{, LEHHOCTHbIM OTHOUIEHHWEM K  JOCTH)KEHHMSIM  POCCHUICKUX
MaTEMaTUKOB M POCCUICKOM MAaTeMaTHUYECKOW WIKOJIBI, K HCIOJIb30BAaHUIO ITHX
JOCTUKEHU B IPYTUX HAyKaX U MPUKIAJAHBIX cepax;

2) rpaskaaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINIOJHEHHUIO 0053aHHOCTEN I'paXk/IaHWHA M pean3aliy ero
nopaB, NPEICTaBICHHEM O MaTEeMaTHYECKUX OCHOBaX ()yHKIMOHMPOBAHMS
pPa3IUYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYP IPaKJAHCKOro 00IIecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K 0OCYXJICHUIO ITHUECKUX MPOOIIEM, CBSI3aHHBIX
C TPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHMI HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAaJIbHO-3TUYECKHUX ITPUHIUIIOB B ACSTEIBHOCTH YUYEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YaCTHE€ B PpEIIEHWM MPAKTUYECKUX 3a/1ad
MaTeMaTUYeCKOM HalpaBICHHOCTH, OCO3HAHWEM BAaXXKHOCTH MaTeMaTH4ECKOIro
o0pa3oBaHMsI Ha NPOTSHKEHUU BCEH JKHU3HM JUI YCHEIIHOW MpodeccHoHaNbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOEHUEM MHJMBUYyAIIBHON TPAEKTOPUH O0pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHWH, pacCyXICHHUH, YMEHUIO BUACTH
MaTeMaTU4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTalueld B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX
MpEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, MPUPOJBI U
o0miecTBa, MOHUMAHUEM MaTeMaTHYeCKON HayKud Kak cdepbl UeI0BEUYECKOM
JESATENBHOCTH, ATANlOB €€ pa3sBUTUSA M 3HAYUMOCTH JUIS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKH U MAaT€MaTUYECKOW KYJIbTYypOH Kak CpeACTBOM
MIO3HAHWS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NESTENbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GpopmMupoBaHHMEe KYJbTYPbl 310POBbS U
IMOUMOHAJIBLHOIO 0J1IArONOJIYYns:

FOTOBHOCTBHIO MPUMEHSThH MATEMAaTHUUYECKHE 3HAHUA B HMHTEPECAX CBOETO
30pOBbs, BEJACHUS  3J0POBOTO  00pa3a  KU3HM  (3J0pOBOE  MHUTAHUE,
cOQTAaHCUPOBAHHBIH PEXKUM 3aHATAW M OTAbIXa, peryjsapHas QGu3ndecKas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA PeQIICKCUM, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO K€ IpaBa JPYroro 4ejaoBeEKa;

7) 3K0JI0rH4YecKoe BOCIIUTAHUE:

OpPUCHTAlMEN HA NMIPUMECHEHHE MATEMATUYECKUX 3HAHUM U1 PEIICHUS 3a]a4
B 00JIACTH COXPAaHHOCTH OKPYXKAIOIIEeW Cpelbl, IUIAaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX IOCJIEACTBUM ISl OKPYX AIOUIEH Cpelbl, OCO3HAHHEM
r100aJILHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTe X pelieHus;

8) apanTanusa K M3MEHSAKIMUMCS YCJOBHUSM COUMAJIBHOM M NPHUPOTHON
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, MOBBILIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO IE€SITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTHX JIIOJICH, MPHOOpEeTaTh B COBMECTHOHN ACATEILHOCTH
HOBBIC 3HAHMS, HABBIKK U KOMIETEHIIMHU U3 ONbITA APYTHX;

HEOOXOMMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHMM, B TOM YHCIIE
(dhopmMyIHpOBaTH UJEHU, TIOHSTHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEM3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEMN, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTyallMI0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTUPOBATH
MIPUHAMAEMbIC pelIeHUs] W JeHCTBUS, (OPMYJIHPOBATh W OIICHUBATH PHUCKH H
MOCJIeICTBUSA, (POPMUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATBI
Ilo3HaBaTeJbHBbIC YHHBEPCAJIbHbIE Y4eOHbIE 1eCTBUA

ba3oBble Jiornueckue aAedcTBUs:

e BBUBJISITh M XaPAKTEPHU30BATh CYLICCTBEHHBIC NMPU3HAKUM MATEMAaTHYECKHX
OOBEKTOB, TOHATUN, OTHONICHWNW MEXIy MOHATHUSIMHU, (HOPMYyIUPOBATH
ONPENICIICHUSI  TOHATUM, YCTaHABJIMBATH  CYIIECTBCHHBIM  IPHU3HAK
KJaccuuKaIlMyi, OCHOBaHUSA JUIsi OOOOIICHUS M CpaBHEHUS, KPUTEPUU
MPOBOJIUMOTO aHAJIN3A;

e BOCIPUHUMATH, (POPMYIHPOBATH M  MPeoOpa3OBBIBATH  CYXKICHUS:
yTBEpJAUTEIbHBIE W OTpHUIATEIbHBIC, CAMHUYHBIC, YaCTHbIE M OOIIue,
YCJIOBHBIE;



BBISIBIISITh ~ MAaTeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTUBOpedrsi B (akTaxX, [JaHHBIX, HAOMIONCHUSIX W YTBEPKICHUSX,
npeaiaraTh KPUTEPHUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U MMPOTHBOPEUHH;
JIeNaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTWKH, JACTYKTHBHBIX W
WHYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIFOUCHUI 110 aHAIOTHH;

pa3dupaTh JT0Ka3aTelbCTBA MATEMATHUECKUX YTBEPKIACHHM (TPSIMBIC U OT
MPOTUBHOTO0), TPOBOIUTH CAMOCTOSATEIBLHO HECIOXKHBIE J0Ka3aTeIbCTBA
MaTeMaTH4ecKux (DakTOB, BBICTpPAWBATh APTYMEHTAIMIO, MPHBOJIUTH
MPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus y4eOHOM 3amadyu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pENICHUS, BBIOMpaTh HaWOoJIee TOAXOMAIMNNA C YYETOM
CaMOCTOSATEITLHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareabcKe 1eMCTBUA:

HCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENbCKUN WHCTPYMEHT IO3HAHUSA,
(GbopMyIMpOBaTh BOIPOCH, (PUKCUPYIOUIME MPOTUBOpEUUE, MpodIiieMy,
CaMOCTOATENIbHO YCTAaHaBIIMBaTh MCKOMOE M JIaHHOE, (POPMHUPOBATH
TUIOTE3Y, ApTYMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;

MPOBOJUTH IO CAMOCTOSATEIBLHO COCTABICHHOMY TIUIaHY HECIOXXHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTU4eCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTy COOOI;
CaMOCTOSITENIbHO (HOPMYIHPOBaTh 000OIIEHUS U BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO HAOJIOICHUSI, UCCIIEIOBAaHUS, OIICHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

IIPOTHO3UPOBAaTh BO3MOYKHOE pAa3BUTHE MPOLECCA, a TAKXKE BBIIBUIaTh
IIPEATIOIO0KEHNS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(POPMALMH, JAHHBIX,
HEOOXOIMMBIX JJIsl PELICHUS 3aa4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATb W HHTEPIPETHPOBATH
MH(POPMAIMIO Pa3IMYHBIX BUAOB U (OPM IPEICTABICHHUS;

BbIOMpaTh (GOpMy MpEeACTaBiICHUS HMHPOPMALMU U HWILIIOCTPUPOBATH
peliaeMble 3a7adyd CXeMaMmu, JuarpaMMaMH, HWHOW Trpadukoil u HX
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OPMALMU IO KPUTEPHUSIM, IPEATIOKEHHBIM
YUHUTENEM WU CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBHI)Ie YHuUBEPCAJIbHLIC y‘leﬁHble HeﬁCTBHHZ

BOCIIPUHUMATh U (HOPMYIUPOBATH CYKICHUSI B COOTBETCTBHH C YCIOBUSIMU
U LEJSIMU OOIIEeHHUs], SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pEeUIeHUs
3a7a91, KOMMEHTHPOBATH MOTYUYCHHBIN pe3ysIbTar;

B X0JIe 00CYKJICHHS 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOH TEMBI,
MpOOJIEMBI, PEIaeMON 3a/1auu, BBHICKA3bIBaTh UJCH, HAICIICHHBIE Ha TIOWCK
pEIICHHs, COIMOCTABIATh CBOM CYXICHUS C CYXICHUSMU JPYyTUX
YYaCTHUKOB JHajora, OOHAPYKWBaTh PAa3IMYUE W CXOJCTBO IO3WIUH, B
KOPpEKTHOU popme hopMyTupOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;
MIPEICTABIIATh pe3ynbTaThl  pEIICHUS 3a/1a4H, IKCIIEPUMEHTA,
MCCJIeIOBAHUS, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (hOpMAT BHICTYILICHUS
C y4€TOM 3aj7a4 MPE3CHTAIMHA U OCOOCHHOCTEH ayIUTOPUU;

MOHUMAaTh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBUY ATbHON
paboThI MPU PENICHUH YICOHBIX MAaTeMaTHICCKUX 3a1a9;

MPUHUMATh 11€Jh COBMECTHOM JAESITENbHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOH paboThI, pachpeneisTh BUAB pabOT, JTOrOBapUBaThCH,
o0Cy»XIaTh MPOIIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUSI HECKOJIbKHUX
JIIO/ICH;

y4acTBOBaTh B TPYyHNoBBIX ¢Gopmax paboTel (0OCYyX)IaeHUs, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U JIPYTHE), BHIIIOJHATH CBOIO YaCTh PaOOTHI
U KOOPJWHHPOBATH CBOWU JICUCTBHS C JPYTUMH WICHAMH KOMAaH/IbI,
OIICHMBATh KAaueCTBO CBOETO BKJIaJa B OOIIUN TMPOMYKT IO KPUTEPHSIM,
chOpMyITMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

PeryisiTuBHBIC YHUBEpPCAJIbHbIE YUYeOHBIC 1eiiCTBUA

Camoopranuzanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, QITOPUTM pelICHUs 3aaauu (WM €ro
9acTh), BBIOMPATh CIIOCOO PEIICHHS C yYETOM HMEIOIIMXCS PECYpCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTUpPOBaTh M KOPPEKTUPOBATH
BapUaAHTHI pEUIEHUI ¢ Y4ETOM HOBOM MH(OpMAIUK.

CﬂMOKOHTpOJIb, 3MOHI/IOHaJILHLIﬁ HHTEJIJICKT.

BJIAJCTh CIIOCO0AMHU CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoliecca U pe3yabTaTa
pelIeHns MaTeEMaTUYECKOM 3a1a4u;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PELICHUU 33/1a4H,
BHOCHUTh KOPPEKTHUBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBLCTB,
HaWJICHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA JEATEIBHOCTH IMOCTABICHHOMN LIENHU U
YCIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHXKCHUS WM HEIOCTIKCHUS eIy,
HAXOJIUTh OIMHUOKY, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI



K xoHmy oOydenuss B 7 kJjacce OOydYaromMICS TOIYYUT CIICIYIOIINE
MPEIMETHBIE PE3YJIBTATHI:

Pacro3naBaTh W3y4deHHBIE TEOMETPUYECKUE (UTYpPBI, OMNPEeIsITh UX
B3aMMHOE PAacCIOJIOKCHHE, H300pakaTh TreoMeTpuuYecKue (GUTYPHI, BBITOIHITH
YEpTEXKU IO YCIOBUIO 3adaud. M3MmepsATh JMHEHHBICE W YTIJIOBBIE BEJIWYHWHBI.
PemaTe 3a7aun Ha BEIYMCIIEHUE JJIMH OTPE3KOB U BEJIUYUH YIJIOB.

Jlenate rpyOyI0 OLIEHKY JIMHEHMHBIX W YTIJOBBIX BEJIMYMH MPEIMETOB B
peaTbHOM JKM3HHU, Pa3MEpOB IPUPOJHBIX O0BEKTOB. PazamyaTh pasMepbl 3THX
00BEKTOB 110 TIOPSIIKY BETUYUHBI.

CTpouTh 4epTEXKN K TEOMETPUUECKAM 3a/1a4aM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BaTh
MIPU3HAKHA U CBOMCTBA PaBHOOCIPEHHBIX TPEYTOJbHUKOB MPH PEIICHUH 3a/1a4.

[IpoBOANUTE JTOTHMYECKHE PACCYKICHUS C MCIOJB30BAHUEM I€OMETPUYECKHUX
TEOpEM.

[Tonp30BaThCAd MNMpPHU3HAKAMU PABEHCTBA NPSIMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEIHWaHbl, NPOBEAEHHOM K  THUIOTEHY3€  MOPSAMOYTOJBHOIO
TPEYroJIbHUKA, B PEIICHUN F'€OMETPUUECKHUX 3a]1a4.

OnpenensTh NapauieIbHOCTh MPSIMBIX C TOMOIIBIO YTII0B, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh napajiieIbHOCTh NPSIMBIX C MOMOIIBIO PAaBEHCTBA
PACCTOAHUN OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MPSAMOM.

Pemiats 3a1aumn Ha KiieTyaToi Oymare.

[IpoBOANTH BBIYKMCICHUSI M HAXOJIUTh YHUCJIOBbIE W OYKBEHHBIC 3HAUYCHUS
YIJIOB B TE€OMETPUYECKUX 3aJadax C HCHOJIb30BAHHUEM CYMMBI  YTJIOB
TPEYTOJLHUKOB M MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpHU
NEPECEUCHUN JBYX TNapajUIeIbHBIX NPSMBIX CeKylled. Pemats mpakTuyeckue
3a7]a4M Ha HAXOXKJICHUE YTJIOB.

Brnagete mNOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEACNSITh
OMCCEKTPHCY yIJia U CePEIUHHBIN MEPIICHANKYISAP K OTPE3KY KaK FreOMETPUUICCKHE
MECTa TOYEK.

DopMynupoBaTh OMPEACICHUS OKPYKHOCTH W Kpyra, XOpIbl U JIHAMETpa
OKPYXHOCTH, ITOJIb30BaThCSI NX CBOMCTBAMU. Y METh ITPUMEHATH 3TH CBOWCTBA MIPU
pEIIEHUH 3a/a4.

Brnagete MoOHATHEM ONMMCAHHOW OKOJIO TPEYTroJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonb3oBaTthes (pakTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCSI B OJAHOM TOYKE, WU O TOM, YTO CEPEAUHHBIC
NEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOYKE.

BrnaaeTe noHsTHEM KacaTeNbHOM K OKPY>KHOCTH, MOJIb30BATHCA TEOPEMOM O
MEPIICHAUKYJISIPHOCTH KacaTeJIbHOM U paauyca, MPOBEAEHHOIO K TOYKE KaCaHHUSI.



[Tonp30BaThCSA MPOCTEUIIMMH T'€OMETPUUYECKUMU HEPABEHCTBAMM, ITOHUMATh
UX IPAKTAYECKUN CMBICI.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHUS C MTOMOILBIO LIUPKYJIIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kuacce oOOyYarONIMICS TONYYHT CIETYIOIIHE
IPEAMETHBIE PE3YIIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI UYETHIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
M0JIb30BATHCSl UX CBOMCTBAMU IIPH PELIEHUU T€OMETPUUECKUX 3a]au.

[IpumeHsATh CBOMCTBAa TOYKM IEPECEUYEHHUS] MEIHMAH TPEYroJIbHHKA (LIEHTpa
Macc) B pELICHUH 3aay.

Bnanets noHsiTueM cpeqHEd JTUHUU TPEYrOoJIbHUKA U TpPareluu, MPUMEHSTh
X CBOMCTBA INPH PEUIEHWH reomeTpudeckux 3aaad. [lomp3oBaTeca TeopeMon
Qajieca 1 TEOPEMON O IPOMOPLMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JIJIS PEILICHHUS
NpPaKTUYECKUX 3a]1ay.

[IpumeHsTh npU3HaKK MOJ00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX
3a/1a4.

[Tonp3oBaThcst Teopemoirt [ludaropa mms pemieHUs TEOMETPUYECKUX H
npakTuueckux 3afgad. CTpOUTh MAaTEMaTUYECKYH0 MOJENIb B IPAKTHUYECKUX
3a/layax, CaMOCTOSITENIBHO JIENaTh YEPTEK U HAXOIUTh COOTBETCTBYIOIIUE IJTUHBI.

Brnanete NOHATHSAMM CHUHYCa, KOCHHYCa W TaHI€HCa OCTpPOro yrJia
IIPSAMOYTOJIBHOTO TPEyroiabHUKA. [10630BaThCSl 3TUMU MOHATHSMH JUISI PELLICHHUS
NpPaKTUYECKUX 3a]1ay.

Breruncnars (pazauyHbIMU cIOCOOAMM) IUIOIIA/Ib TPEYTOJbHUKA U TUIOIIAIN
MHOTOYTOJNBHBIX ~ (QUryp (mosib3ysich, TII€ HEOOXOAUMO, KAJIbKYJIATOPOM).
[IpuMeHATH MOyYEeHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Brnanerp NOHATUSIMH BIMCAHHOTO M UEHTPAJIbHOTO YIUIA, HCMOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yTriax, yriax MeXay XOopAaMH (CEeKYIIMMH) U YIJIe MEXIY
KacaTeIbHOM U XOPAOU IPH PEIICHUH F'€OMETPUYECKUX 3a1a4.

Branete MOHATHEM ONMCAHHOTO YETHIPEXYIOJbHUKA, IPUMEHSATh CBOWCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PELICHUH 3a7a4.

[IpumeHsATh MOJlydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MATEMATHYECKHE
MOJIENIU JUIS 3a/1a4 PeaIbHOM JKU3HU U MTPOBOJIUTH COOTBETCTBYIOLIUE BHIYMCIICHHUS
C TNpPUMEHEHHEM TMOJ00Us U TPUTOHOMETPUHU (MOAB3YsCh, TAE€ HEOOXOAUMO,
KaJIbKYJISITOPOM).

K xoHmy oOydenuss B 9 kJjacce oOydaromuiics TMOJIYYUT CIICIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJIOB, HAaXOOuUTh C UX
MOMOIIBIO PA3IMYHBIE 3JIEMEHTHI MPSMOYTOJIBHOIO TPEYTOJIbHUKA («pEIIeHHe



IIPSMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYISATOPA) AJIUHBI
U YIJIbI JUIsl HETaOJIMYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMyliaMH MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUJII HAXOXKJIECHHUS COOTHOIIEHWM MEXAy TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCMHYCOB JUISl HAXOKJICHUS PA3IIMYHbIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTrOJbHUKOBY»), MPUMEHATh HX MPHU
pELICHNH T€OMETPUUYECKHX 3a/1ay.

Bnagerp monHsTHsIMM  mpeoOpa3oBaHMs  MOAOOHUS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJ00HBIX ¢uryp. [lonb3oBarbes cBOMCTBaMU 000U TPOU3BOIBHBIX
¢buryp, yMeTb BBIUMCIATH JJIUHBI W HAXOAUTh YIJbl y NOAOOHBIX QUIYD.
[IpuMensaTh cBOICTBa MOAOOMS B MPAKTUYECKUX 3ajayax. YMETb HPUBOIUTH
MIPUMEPHI TOT0OHBIX QUTYP B OKPYIKAIOIIEM MHUPE.

ITonp30BaTECS TEOPpEMAMU O IPOU3BEIECHUN OTPE3KOB XOPJ, O MPOU3BEICHUN
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[lonb30BaThCA BEKTOpPAMH, MOHMMATh HMX TE€OMETPUUYECKUA U (PU3HUYECKHI
CMBICJ, TPUMEHSATh MX B PEHICHUH T'eOMETPUUECKUX U (U3UYECKUX 3aj]ad.
IIpuMeHATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKACHUS JIJIMH U YIJIOB.

[lonb30BaThC METOAOM KOOPJAMHAT HAa IUIOCKOCTH, NPUMEHSTh €ro B
PELICHUH T€OMETPUUECKUX U MTPAKTUYECKUX 3a]1aY.

Branete NOHATHSAMHM NPAaBUIBHOIO MHOIOYTOJIBHHMKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI TyTH OKPYXXHOCTH M paJuaHHOW MeEpBbl YIVIA, YMETh BBIYHCIATH IUIOLIA/b
Kpyra u ero yacteil. [[puMeHsITh moJydyeHHbIE YMEHMS B IPAKTUUYECKUX 3a7a4dax.

Haxonute ocu (MM UEHTPBI) CUMMETPHM (UTYp, HNPHUMEHSTh JBHKECHHUS
IJIOCKOCTH B MPOCTEMIINX CITyYasix.

IIpumMeHATh MOJIy4eHHBIE 3HAHMS Ha MPAKTHKE — CTPOUTH MATEMATHYECKUE
MOJIENIM JUIS 3a/1a4 PeaibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLIUE BHIYMCICHHUS
C NPUMEHEHHEM MOJ00MsI M TPUTOHOMETPUYECKUX (PYHKIUH (MOJb3ySACh, T
HEO0OXOIUMO, KATBKYJISATOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KUIIACC

Ne i/

OBIIEE
KOJIMYECTBO
YACOB 10
ITIPOTPAMME

HaumenoBanue pa3jieiioB u
TeM MPOrpaMMbl

[Ipocreiilne reoMeTpuyecKue
burypsl U UX CBOMCTBA.
W3mepeHnne reoMmeTpudecKux
BEJINYMH

TpeyronpHuKU

[TapamenbHble IpsIMBIE,
CyMMa yIJIOB TPEYrOJIbHUKA

OKpY>XKHOCTb U KPYT.
I'eomeTpudeckne nMocTpoeHus

[ToBTOpenue, o6o0IIeHNE
3HAHUI

68

KoaudecTBO 4acoB

Bcero

14

22

14

14

KonTposabHbie
padoThI

IpakTnueck
ue padoTsl

DJIeKTPOHHbIE
(uugpossbie)
o0pa3oBaTte/ibHbIE
DeCvDChI

bubnnoreka [IOK
https://m.edsoo.ru/7f415e2
e

bu6mmoreka [{OK
https://m.edsoo.ru/7f415e2

€
bu6nmoreka [JOK
https://m.edsoo.ru/7f415e2

€

Bbubnuorexa [JOK
https://m.edsoo.ru/7f415e2
€

bu6mmoreka [{OK
https://m.edsoo.ru/7f415e2
e
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8 KUIACC

KoaunuyecTBO 4acoB
HanmeHoBaHue pa3iesioB u

Ne i/
TeM MPOrpaMMbl Bcero

YeTsIpEXYrojlbHUKI 12

Teopema @aneca u reopemMa o
MPONOPIIMOHATBHBIX OTPE3KAX, 15

M01I00HBIE TPEYTONBLHUKH
ITnmomans. Haxoxxnenne

IJIOIIAJEH TPEYTOJIbHUKOB U
MHOTOYTOJIbHBIX UTYD.
[Tnomaau momoOHBIX Guryp

14

Teopema [Iudaropa u Hayana 10

TPUTOHOMETPUHU

VYTIIIBl B OKPYKHOCTH.

Bnucannble u onvcaHHbIe

YETBIPEXYTOJIbHUKU. 13
KacarenbHble K OKpYKHOCTH.

Kacanue okpyxHOCTEM

[ToBTOpenue, 0600IICHNE
3HaAHUHN

OBIIEE KOJIMYECTBO YACOB I1O
[TPO'PAMME

KonTpoabHbI
e padoThI

IIpakTHyeckn
e padoThbI

DJIEeKTPOHHBIE

(uugposBbIe)
o0pa3oBaTe/bHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f417el
8

but6mmoreka [JOK
https://m.edsoo.ru/7f417¢l
8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417¢el
8

bubmuoreka [JOK
https://m.edsoo.ru/7f417e1
8

bubmuoreka [JOK
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8

bubmuoreka [JOK
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9 KJIACC

Ne ni/n

HaumenoBaHue pa3ieioB u
TeM MPOrpaMMbl

Tpuronomerpus. Teopemsl
KOCHUHYCOB Y CHYCOB.

Pemenne TpeyroasHIKOB
[IpeobpazoBanue momoowus.

Mertpuueckre COOTHOIIEHUS B
OKPY>KHOCTH

Bexkrops!

HeKapTOBI)I KOOpJAMWHATEI HA
IINIOCKOCTHU

[IpaBubHBIE MHOTOYTOJIBHUKH.
JlnuHa OKpy>KHOCTH U TIOIIAAb
Kpyra. Beluncinenue miomanen

Z[BH)K@HI/IH IIJIOCKOCTH

[ToBTOpEHME, 0000IIEHNE,
cUCTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

KoaunuyecTBO 4acoB

Bcero

16

10

12

KonTpoabHbl
e padoThI

IMpakTnyeckn
e padoThI

DJIEKTPOHHBIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE

DecvDChI
bu6moreka [JOK

https://m.edsoo.ru/7f41al12
c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a12
(Y
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c
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(Y
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c
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c

bu6mmoreka [IOK
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c
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