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IHOACHUTEJIbBHAS 3AIINCKA

['eoMeTpust kKak OJMH M3 OCHOBHBIX Pa3/CNIOB IIKOJBHOW MAaTEMAaTHUKH, UMEIOIINI CBOEH
LeNbl0 00eclneyuTh H3Y4YeHHE CBOMCTB W pa3MepoB (Uryp, MX OTHOIIEHWH M B3aHMMHOE
pacroJio’)KeHUe, OMUPAEeTCsl Ha JIOTMYECKYI0, JOKa3zaTeNbHYI JUHHUIO. L[eHHOCTh u3yueHus
T€OMETPHUH Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUS 3aKIIOYACTCS B TOM, YTO OOYJAFOIIHICS
YUUTCS TPOBOAMUTH JIOKA3aTEIbHBIE PACCYKICHHS, CTPOUTH JIOTUYECKHE YMO3AKIIOUEHUS,
J0Ka3bIBaTh HMCTUHHBIE YTBEPKACHUS U CTPOUTH KOHTPIPHUMEPHI K JIOXKHBIM, IMPOBOJIUTH
paccyXJeHUs «OT MPOTUBHOTO», OTINYATh CBOICTBA OT MPU3HAKOB, (POPMYIHPOBATH OOpaTHBIE
YTBEPKIACHHUS.

Bropoii 1enpio n3ydeHus reoOMEeTpUH SIBISIETCS MCMOJb30BaHUE €€ KaK MHCTPYMEHTa Mpu
pEelIeHUH KaK MaTeMaTU4YeCKUX, TaK W TMPAKTUUECKUX 3a/lady, BCTPEUAIOUIUXCS B pealbHOU
Ku3HU. OOydaromuics TOJKEH HAayYUTbCS OIPENeNUTh TeOMETPUYEeCcKylo (QUrypy, Omnucarhb
CIIOBaMHU JAHHBIA 4YepTEX WIM PUCYHOK, HAWTH IUIOIMIA[b 3€MEJIbHOTO Y4YacTKa, PacCUUTATh
HEOOXOMMYIO JIJTMHY OINTOBOJIOKOHHOTO Kalens wiu TpeOyembie pa3Mepbl rapaxa s
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpas, BHIUMCIUTENbHAS JIMHUSA B MU3y4YEHUU T'€OMETPUU.
[Ipn pemieHnn 3agad  MOPAKTUYECKOTO  XapakTepa OOydYaloUIUiCs  Y4YUTCS  CTPOUTH
MaTeMaTH4YeCKUe MOJENIM pealbHbIX JKU3HEHHBIX CUTYallUi, MPOBOJUTH BBIYUCICHUS U
OILICHUBATh aJICKBaTHOCTD MOJIyYEHHOTO pe3yJibTaTa.

KpaitHe BakHO MOAUEPKUBATH CBS3U T'€OMETPUU C JAPYTUMHU Y4eOHBIMH MpeIMETaMH,
MOTHBUPOBAaTh  HCIOJIb30BATh  OMpPENEICHUS TEeOMETpUYECKMX (QUryp U  TOHATHUH,
J€MOHCTPUPOBATh MPUMEHEHHUE MOTYUCHHBIX YMEHUH B (U3MKE U TEXHUKE. DTH CBS3U Hauboliee
SpKO BUJIHBI B TeMax «Bektops», « TpuroHomerpuyeckue COOTHOIIEHU», «MeTo KoopauHaT»
u «Teopema [Tudaropar.

VYueOnniii kypc «['eomeTpus» BKIIOYAET CIEAYIOIIHE OCHOBHBIC PA3Jeiibl COICP>KAHMUS:
«['eomerpuueckue ¢urypsl M UX CBOiicTBay, «l3MepeHne TIeOMETpUYECKUX BETUYHHY,
«/lexapToBbl ~ KOOpAMHATBl Ha IJIOCKOCTH», «BekTtopbl», «JIBUKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanust MO00US.

MecTto yuye6HOro Kypca «I'eomeTpusi» B y4eOHOM ILIaHe.

B cooTBeTCTBUM C yue6HBIM My1aHOM (BapuaHT 1 AOOIT 000) Ha U3y4yeHHEe y4eOHOTO
Kypca «['eomeTpusi» Ha 6a30BOM ypoBHe € 7 1o 9 KJiacC OTBOAUTCA He MeHee 2 4acoB B
HeJleJ10, BCEro 3a TpU rojia ooyyenus — 204 yaca.

OCcOGeHHOCTH pacnpejejieHHUsA Y4YeOHOro Marepuvasia. Y4YeOHbIM KypC
«l'eomeTpua».

I[IporpamMMHbIii MaTepHaa y4yeO6HoOro kKypca «leomerpusi» B AOOII 000
(BapuaHT 1) COOTBETCTBYET ooI 000.



COJEPKAHUE OBYYEHUA
7 KJIACC

Hauvanbnubie monarus reomerpuu. Touka, mpsiMas, OTPE30K, Jiyd. YToJ. Buael yrios.
Beptukanbaeie u  cMmexHble yribl.  buccektpuca yrna. JlomaHas, MHOTOYrOJbHUK.
[NapaniensHOCTh U NEPIIEHIUKYASIPHOCTD MPSIMBIX.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA OCEBOM cuMMmeTpuH. [IpuMepsl cuMmmeTpun
B OKpY)KaroIlleM MHUpE.

OCHOBHBIE TIOCTPOEHUA C TOMONIBIO IUPKYJIS W JMHEHKH. TpeyroigpHuK. BricoTa,
MeraHa, OMCcCeKTpuca, UX CBOMCTBA.

PaBHOOEIpEHHBIN 1 PABHOCTOPOHHUN TPEYrOJbHUKH. HepaBeHCTBO TpeyroapHUKa.

CpoiicTBA W TIpU3HAaKH PAaBHOOEAPEHHOTO TpeyroibHuKa. [Ipu3HaKu paBeHCTBA
TPEYroJbHUKOB.

CBolicTBa M NMPU3HAKU MapauiebHBIX NpsMbIX. CymMMa yIJIOB TpeyroJibHuKa. BHeuHune
YTJIbI TPEYTOJIbHUKA.

[IpsamoyronpHbIl TpeyroabHUK. CBOWCTBO MEIWAHBI MPSAMOYTOJBHOTO TPEYroJIbHUKA,
MpoBeNEHHOW K rumoTeHyse. llpu3Haku paBeHCTBA MPSAMOYTOJbHBIX TPEYrOJIbHUKOB.
[IpssMOyroapHBIN TPEYTrOJbHUK € YoM B 30°.

HepaBeHnctBa B reoMeTpHun: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JJIMHE JJOMaHOM,
TeopeMa o 0oJIbIIeM yriie U OOoJIbLIeH CTOpOHE TpeyrojbHuKa. [leprneHuKyasp u HakJIOHHAsL.

['eomerpuueckoe MecTo TOuYeK. buccekTpuca yria M CEpeIUHHBIN MNEPHEHIUKYISP K
OTpe3Ky Kak FT€OMETPUUYECKHE MECTa TOYEK.

OKpyXHOCTb W KpyI, XOpAa W JAUaMeTp, HMX CBOWCTBAa. B3auMHOe pacmnoiokeHue
OKpPY)KHOCTH W TipsMoii. KacarenbHas u cekyimas K OKpyXHOCTH. OKpy>XKHOCTb, BIMCAaHHAs B
yroi. BnrcanHas u onucanHas OKpY>KHOCTH TPEYTrOJIbHUKA.

8 KVIACC

UYeteipéxyronpHuku. [lapamienorpamm, €ro mnpus3Hakd W cBoOMcTBa. YacTHele ciiydan
napajuieJIorpaMMoB (TMPSMOYTOJIbHUK, poMO, KBajapaT), UX MPU3HAKKW U CBOMCTBA. Tpamenus,
paBHOOOKas Tparmeuus, e€ cBocTBa U npu3Haku. [IpsMoyronbHas Tpanenus.

Meron ynBoeHuss Menuansl. lleHTpanbHas cumMmerpus. Teopema dPajneca u Teopema O
MPOMOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTOJbHUKA U Tpanenuu. L{eHTp Macc TpeyrojibHUKA.

[Tonobue TpeyrosbHUKOB, KO3 duiineHT nomaodus. [Ipusnaku mogoOus TPEyroJbHUKOB.
[Ipumenenue nmogoOUst P PELICHUH MPAKTUUECKUX 3a7a4.

CpoiicTBa miomaneii reomeTpudeckux ¢Guryp. @opmynbl Ui IUIOMIAAA TPEYTrOJbHUKA,
napajuiesorpamMmma, pom0a u tpanernuu. OTHOIIEHUE TUIOMAeH Mo100HBIX QUTyp.

Brruncnenue miomaseil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aTo Oymare.

Teopema Iludaropa. Ilpumenenne Teopemsl Iludaropa mpu pemeHUH TPAKTUISCKUX
3azad.

CuHyc, KOCHHYC, TaHT'€HC OCTpPOTO yrjla MpsIMOYTOJbHOTO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPUIECKOE TOKIECTBO. Tpuronomerpuaeckue ¢pyakuuu yrios B 30, 45 u 60°.

BrniucanHbsie W LEHTpAJIbHBIE YIJIbl, YTOJ MEXKAY KAacaTeJIbHOW M XOPAOH. YTJIbI MEXITY
XOpAaMHU M CeKyllMMU. BrucaHHple U ONHCAHHbIE YETHIPEXYTOJbHUKH. B3aumnoe



pacroyio’)keHue JByX OKpyxkHocTe. Kacanme okxpyxHocTeit. OOmue KacaTelbHbIE K JBYM
OKPY>KHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHreHc yrioB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJ1eCTBO. DOPMYJIIBI IPUBEICHHUS.

Pemienne TtpeyronpHukoB. Teopema KOCHMHYCOB U TeopemMa CHHYCOB. PemieHue
MPAKTUYECKUX 337a4 C UCTOJIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [logodre cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 Mpou3BEACHUN OTPE3KOB XOP, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIUX,
TeopeMa o KBaJpaTe KacaTeJIbHOM.

Bektop, anmHa (MOAYNb) BEKTOpa, COHANpPaBIEHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpally HaJ
BekTopamu. Pa3nokeHne BeKTOpa Mo JBYM HEKOJUIMHEAapHbIM BekTopaMm. KoopauHaTsl BeKTOpA.
CkansipHO€ Mpou3BeIeHNE BEKTOPOB, MPUMEHEHUE JIJIsl HAXO0KICHUS IJIMH U YIJIOB.

JlekapTOBbl KOOpPJAWHATHI Ha IUIOCKOCTH. YpaBHEHUS NPSIMOM M OKPYKHOCTH B
KOOpJMHATaX, MepeceuyeHrne OKpYKHOCTEH U MPsAMBIX. MeToa KOOpaAuHAT U €ro IpUMEHEHHE.

[IpaBunbHbIe MHOTOYTONBHUKU. [{nMrHa okpyxkHOCTU. ['pagycHas u paguaHHasi Mepa yria,
BBIYMCIICHUE IJTMH OyT OKpykHOcTel. [Inomanp kpyra, cektopa, cerMmeHTa.

JIBuKeHUsI IJIOCKOCTU U BHYTPEHHUE CUMMETpUH (DUTYp (37€MEHTapHBIE MTPEICTAaBICHUS).
[TapannensHbiii nepenoc. [ToBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIM4YHOCTHBIE, MeTanpeAMeTHbIE U IpeJMeTHbIe Pe3yJIbTaTbl 0CBOEHHUS CJ1a00BUIAIMMU
ooyyarouiumuca AOIl 000 ana ciaaboBuAAuUX ob6ydawinuxcd (BapuaHT 4.1)
cooTBeTcTBYIOT PI'OC OO0 ¢ yyeTOM UX 0COObIX 06pa30BaTEJbHbBIX IOTPEOHOCTEM.
[Inanupyemsle pesysabTaThbl 0cBoeHUA AOII OO0 cOOTBETCTBYIOT COBPEMEHHBIM LieJIIM
OCHOBHOI'0 0061ero o6bpasoBaHus, npeactaBieHHbIM Bo ®PI'OC 000 kak cucrema
JIMYHOCTHBIX, MeTanpeAMeTHBIX U NIpeJJMETHBIX JOCTHKEHUN 00y4dalolLerocs

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOEHHUS MpOrpaMMbl y4yeOHOro Kypca «l'eomerpusi»
XapaKTepU3yIOTCS:

1) narpuoTuyeckoe BOCIIMTAHUE:

MpOSIBICHUEM HHTepeca K TMPOLUIOMY W HACTOSIIIEMY POCCHICKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHWEM K JOCTH)KEHHSIM POCCHICKHX MAaTEMaTHUKOB MW POCCHICKON
MaTeMaTHUYeCKOMN IIKOJIbI, K UCIIOJIb30BAHMIO 3TUX JIOCTHKEHUH B JPYTrUX HayKax U MPUKIATHBIX
chepax;

2) rpasKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOsA3aHHOCTEH TpaKIaHWMHA M peaju3allid €ro Ipas,
MPEJCTaBJICHUEM O MAaTeMaTH4YEeCKMX OCHOBaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, TPOIEAYP TpakJIaHCKOTO oOIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCY)KJICHHIO 3TUYECKUX MpOOJieM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM OCTHKEHUI
HayKH, 0CO3HAHHEM BaKHOCTH MOPAJILHO-3THYECKUX MPUHLIUIIOB B IEATEIHLHOCTH YUEHOTO;

3) Tpy10BO€e BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE B PEHICHHM MPAKTUYECKHX 3aJady MaTeMaTHYeCKOU
HAIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTU MAaTEeMAaTUYECKOTO 00pa30BaHUs Ha MPOTHKEHUHU BCel
KU3HU JJIS1 YCHEIHON Mpo¢eCcCUOHANBHON EATEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM HWHAMBUAYaJbHON TpaekTopuu oOpa3oBaHHs H
KU3HEHHBIX TJIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYeCKOE BOCIIMTaHME:

CIOCOOHOCTBIO K SMOLIMOHAILHOMY M ACTETUYECKOMY BOCIHPHUATHIO MaTEeMaTHUYECKUX
00BEKTOB, 33/1a4, pELICHUN, PACCYKICHHUM, YMEHHUIO BUAETh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAlle B JESITeTbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4dHBIX IpeACTaBiIeHHI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsS UEJIOBEKa, NPUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTHYeCKOH HayKH Kak cdepbl 4eloBeYecKOW MAesITeNbHOCTH, ATAaloB €€ pa3BUTUS U
3HAYUMOCTH JJIs1 Pa3BUTHUS LIMBUIIM3AIIUH, OBJIAJICHUEM SI3bIKOM MaTE€MaTHKU U MaTeMaTH4eCKOU
KyIbTYpOH KakK CpeICTBOM TO3HAHHWA MHUpPA, OBJAJCHHEM MPOCTEHIIMMHU HaBBIKAMU
HCCIIEIOBATENIbCKON AEATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (POpPMHPOBAHUE  KYJIbTYPbl  310POBbA M
AMOLMOHAJIBLHOTO (JIaronoJay4us:

TOTOBHOCTBbIO NPHUMEHATh MaTeMaTHYeCKHE 3HAaHUS B HMHTEpPECax CBOETO 3/10POBbS,
BEJICHUS 3JI0pPOBOTO 00pa3a >KU3HU (3I0pOBOE MHUTAaHHUE, COATAHCUPOBAHHBIA PEXUM 3aHATUH U



OT/bIXa, peryispHas (u3nyeckas aKTHBHOCTBH), C(HOPMUPOBAHHOCTHIO HaBBIKA PEQIICKCHU,
MPU3HAHUEM CBOETO IpaBa Ha OMUOKY U TaKOT'o K€ MpaBa JAPYroro 4yeloBeKa;

7) 3K0JI0THYecKoe BOCIIMTAHME:

OpHEHTAlle Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM U pelieHus 3agad B o0nacTu
COXPAaHHOCTH OKpY)Kalollel cpeabl, IUIAHUPOBAHMSI TMOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
MOCJIEICTBUI JUIsl OKpY>KaloLeil cpelbl, OCO3HAHMWEM TIJI00aJIbHOTO XapaKTepa SKOJIOTHYECKHX
poOJIeM U yTel WX pelIeHNs,

8) apanTanus K U3MEHSAIOIMMCS YCJIOBHSIM COIUAIbHON U IPUPOAHOI Cpelbl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBUSX HEONPEAENEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAaKTHUECKYIO JeSTeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y APYTUX
Jofiel, mpuoOpeTaTb B COBMECTHOU NIESATEIILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMHU U3
OTIbITA IPYTHX;

HEO0OX0IMMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHMI, B TOM 4ucie GOpMyIUpOBaTh UJIEH,
MOHATHS, TUIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM UHCJIE paHEe HEU3BECTHBIX, OCO3HABATh
neQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CUTYyallMlO, BOCHPHHHUMATh CTPECCOBYIO
CUTYaIlMI0 KaK BbI30B, TPEOYIOIIMI KOHTpMEp, KOPPEKTUPOBATH NMPUHHUMAEMBIE PELICHUS U
nercTBUs, GOPMYIHPOBATEH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OTBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

ba3oBrble Jornueckue 1eMCTBUSA:

® BBIABIATH M XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTUYECKUX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIy MOHATUSAMH, (QOPMYIHPOBATH OINpPEACICHUS TOHSATHUH,
YCTaHaBIIMBATh CYIIECTBEHHBIN MpPU3HAK Kilaccu(UKaIK, OCHOBaHMs 1151 0000LIIEeHUS U
CpaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHANIN3A;

® BOCIPUHHMATH, (HOPMYIUPOBATH U MPEOOPa30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OoTpuLaTeNbHbIE, €AUHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

® BBIABIIATH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUUs B (hakTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKICHUSX, MpeAjaratb KpPUTEPUH JUISl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNlaTh BBIBOJBI C UCIOJH30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

e pa3bupaTrh JOKa3aTEIbCTBA MATEMATUUYECKUX YTBEPKAECHUHN (IIpsIMbIE U OT IPOTHUBHOIO),
MPOBOJUTH CAMOCTOSITEIbHO HECJOXKHBIE JI0Ka3aTelbCTBA MaTeMaTHYECKUX (aKTOB,
BBICTPanWBaTh apryMEHTALMIO, MIPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0O0CHOBBIBATH
COOCTBEHHBIEC PACCYXK/ICHNUS,

e BBIOMpaTh CcrocoO pemieHUs ydeOHOW 3amadu (CpaBHMBATh HECKOJILKO BapHaHTOB
pelieHus, BbIOUpaTh HanboJee MOAXOAAIIUNA C YYETOM CAMOCTOSITEILHO BbIACICHHBIX
KpUTEPHUEB).

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

® CIOJB30BaThb  BONPOCHI  KaK  MCCJIENOBAaTENIbCKMM  MHCTPYMEHT  IO3HaHUS,

dhopMyIHUpOBaTh BOMPOCH], (PUKCUPYIOIINUE MPOTUBOPEUHE, MPOOIEMY, CAaMOCTOATEIHLHO



YCTaHABJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THIIOTE3Yy, apryMEHTHPOBATh CBOIO
MTO3HIINIO, MHCHUE;

MPOBOJMTH IO CaMOCTOSTEIILHO COCTABJICHHOMY IUIaHY HECIIOXKHBIH 3KCIICPUMEHT,
HEOOJIBIIIOE  HWCCIICIOBAaHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BbeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOOH;

CaMOCTOSITENIBHO  (opMyTupoBaTh O0OOIIEHHMS ©  BBIBOJABI [0  PE3yJIbTaTaMm
MPOBEIEHHOTO HAOJIIOJICHUS, MCCIICIOBAHUS, OIEHUBATH JIOCTOBEPHOCTH TOJYYCHHBIX
pe3yIbTaTOB, BBIBOJIOB U 000OIICHHMIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIABUTATH MPEAIOIOKCHHUS
0 €ro Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M U30BITOYHOCTh MH(GOPMALIMH, TaHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, AHAJIU3UPOBATH, CHCTEMATHU3HPOBATh W HHTEPIPETUPOBATH HH(OPMALHIO
Pa3IMYHbIX BUJOB U (POPM MpEACTaBICHHUS;

BBIOMpaTh (OpMy INpecTaBieHuss HHGOPMALMK U WUTIOCTPUPOBAThH PellIaeMble 3a/1auu
cXeMaMu, AuarpaMMaMH, HHOU rpadukoi U MX KOMOUHALUSAMY;

OLICHUBATh HAAEKHOCTh MHPOPMAIMK 10 KPUTEPHUSAM, MPEIOKEHHBIM yYUUTENIEM WU
c(OpMyIUPOBAHHBIM CAMOCTOSITEIIHHO.

KomMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUSA:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYXJIECHUS B COOTBETCTBHH C YCIOBHUSIMU M IIEJIIMU
oOlIeHMs, SICHO, TOYHO, T'PAaMOTHO BBIpaXkaTb CBOIO TOYKY 3pEHHS B YCTHBIX U
MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 1O XOJY PEIleHHUs 3a/ladyd, KOMMEHTHPOBATh
MOJIy4Y€HHBIN pe3yJbTarT;

B X07i¢ 0OCY)KJIEHHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBI, TPOOJIEMBI,
pelaeMoi 3a1a4uM, BHICKA3bIBAaTh UJIEH, HAlIEJICHHbIE HA MOUCK PELIEHUs, COMOCTaBIATh
CBOM CYXKJCHHSI C CY>KICHHUSIMH IPYTHX YYaCTHHKOB JAuajora, 0OHapyXHBaTh pa3inyune
U CXOJCTBO TMO3ULIUH, B KOPPEKTHOH (opme GopmynupoBaTh pa3HOTrIacHs, CBOU
BO3paKEHHUS;

MPEJICTaBIATh Pe3yibTaThl PELICHUs 3aJaud, SKCIEPUMEHTa, UCCIENOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaATh (opmarT BBICTYIUIEHUS C Y4ETOM 3ajad MPE3CHTAluU U
0COOEHHOCTEH ayJUTOPUH,

MOHUMATh U UCHOJIb30BaTh NPEUMYILECTBA KOMaHTHOW U MHAWBHUIYyaIbHOU pabOThI IpH
pelIeHny y4eOHbIX MaTeMaTHUeCKUX 3aay;

MPUHUMATD IIeJIb COBMECTHOM IESITeTbHOCTH, MJIAaHUPOBATh OPraHU3alUI0 COBMECTHOM
paboTHI, pacnpeAesaTh BUABI padoT, JOTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3YJIbTAT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH

y4acTBOBATh B TPYNIOBBIX popMax paboThl (00CykaeHHs, 0OMEH MHEHUSMH, MO3TOBBIC
LITYPMBI U JPYTHE), BBHITIOJIHATH CBOIO YaCTh pabOTHI U KOOPJIMHUPOBATH CBOU JICHCTBUS
C APYrUMU 4JeHAaMU KOMaH]Ibl, OI[EHUBATh Ka4eCTBO CBOETO BKJaJa B OOLIUI MPOAYKT
M0 KpUTEPHSM, CPOPMYITUPOBAHHBIM YHACTHUKAMU B3aHUMOICHCTBHUSL.

PeryasiTuBHbIE YHUBeEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

Camoopranuszanms:



® CaMOCTOATEIbHO COCTaBJATH IUIAH, AJITOPUTM peHIeHUs 3aJayd (WM €ero 4Yacth),
BBIOMpATh CMOCOO pemeHusT ¢ YYETOM HMEIOIIHMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEeHTUPOBaTh M KOPPEKTUPOBATh BAPUAHTHI PEUICHUN € y4ETOM
HOBOU MH(pOpPMAITHH.

CaMOKOHTPOJIb, IMOUMOHAIbHbIN HHTEJJIEKT:

e BIAJETHh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpolecca U pe3yabTaTa pelIeHUs
MaTeMaTUUEeCKOM 3a/1aumu;

® IpEeABHUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTHh MpPU PELIEHUU 3aJaud, BHOCHUTD
KOPPEKTHUBBI B JESTEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAWACHHBIX OIIHUOOK,
BBISIBIICHHBIX TPYTHOCTEH;

® OIEHUBATh COOTBETCTBUE pPE3yJIbTaTa JNEATEIbHOCTH MOCTABICHHOM LENHU U YCIOBUSM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WM HEJOCTUKEHUS €], HaXOJUTh OIINOKY, 1aBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K xonmy oOydeHuss B 7 kJjacce OOydalOMMICS TMOJIYYHT CIEIYIONIUE TMPEIMETHBIE
pe3yIbTaThI:

PacrioznaBaTth u3ydeHHBIE TeOMETpUYEeCKHE (UTYpBI, OMNpeAeisTh HX B3aUMHOE
pacrojio’)keHue, n300pakarb TeoMeTpuyecKue (UTyphl, BBIIOJHATH UYEPTEKU IO YCIOBUIO
3amaun. M3MepsaTh NuHENHbIE W YTJIOBblE BeIMYMHBL. Pemarth 3amaud Ha BBIYMCIICHHE JJIUH
OTPE3KOB U BEJIUYHH YIJIOB.

Jlenath TpyOyio OIIEHKY JIMHEHHBIX M YIJIOBBIX BEJIIMYMH MPEIMETOB B PEATbHOM JKU3HH,
pa3MepoB NMPUPOAHBIX 00BEKTOB. Paznuuare pa3mMepsl 3TUX 0OBEKTOB O MOPAIKY BEINYNHBI.

CTpouThb 4epTekH K T€OMETPUUECKUM 3a/1adaM.

[lonb3oBaThcst NMpHU3HAKAMHM PABEHCTBA TPEYrOJbHUKOB, HCIOJIb30BaTh MPU3HAKH U
CBOICTBa paBHOOEAPEHHBIX TPEYTOJIbHUKOB P PEIICHUH 3a/1au.

[IpoBOIUTH TOTHYECKHE PACCYXKACHUS C UCTIOJIH30BAHUEM IT'€OMETPUUYECKIX TEOPEM.

[Tonb3oBaThcss TpHU3HAKAMU PaBEHCTBA MPSMOYTOJIBHBIX TPEYrOJIbHUKOB, CBOMCTBOM
MEJHaHbl, MPOBEAEHHOW K THUIOTEHY3€ TMPSMOYrOJILHOTO TpPEYrojbHHKA, B pEIIEHUU
reOMEeTPUYECKUX 3a/1a4.

Omnpenenars napamienbHOCTh MPSMBIX C TMOMOIIBIO YIJIOB, KOTOpbIE 00pa3zyeT ¢ HUMH
cekymas. OnpenensTh mapaieNbHOCTh MPSIMBIX C MIOMOIIBIO PAaBEHCTBA PACCTOSHUM OT TOYEK
OJHOM MPSAMOM IO TOUEK APYrou mpsIMOH.

Pemate 3agaun Ha kieT4yaToit Oymare.

[IpoBOIUTH BBIYUCIEHUS W HAXOAWUTh YHUCIOBbIE WU OYyKBEHHbIE 3HAYEHHUS YIJIOB B
reOMETPUYECKUX  3a7ayaX C  HCIOJb30BAaHUEM CYMMBbI  YIJIOB  TPEYrOJIbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX NpPHU IEPECEUYECHUU ABYX NapauIeIbHBIX
NpsIMBIX cekyliel. PemaTe npakTuyeckue 3aauu Ha HaX0XKJCHHUE YIII0B.

Brnazgerp moHsATHEM T€OMETPUYECKOTO MECTA TOUEK. Y METh ONpPEAesATh OUCCEKTPUCY yIiia
U CEepEeMHHBINA NEPIIEHIUKYISAP K OTPE3KY KaKk FeOMETpHUECKUe MeCTa TOUEeK.

DopmynHpoBaTh OMpEETCHUsI OKPY)KHOCTH M KpYra, XOpAbl M JuaMeTpa OKPYKHOCTH,
MOJIb30BATHCS UX CBOMCTBAMU. Y METh MPUMEHSTh 3TH CBOKMCTBA MIPU PEIICHUHU 3a/a4.

Brnagerp moHsATHEM OMUCAHHOW OKOJIO TPEYroJIbHUKAa OKPYKHOCTH, YMETh HaXOAWUTh €&
ueHtp. Ilonp3oBaThcs GakTaMu 0 TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTrOJIbHHUKA MEPECEKAIOTCS B



OJIHOM TOYKE, U O TOM, UTO CEpEeIMHHBbIE MEPNEeHIUKYIAPbl K CTOPOHAM TpPEyroJibHUKa
MEePECEKAIOTCS B OJIHOM TOUKE.

Brnanerp mnoHsiTHEM KacaTelbHOM K  OKPY)KHOCTH, IIOJIb30BaThCid TEOPEMOU O
MEPIEeHIUKYIIPHOCTH KacaTelbHOU U paauyca, MPOBEJEHHOTO K TOUKE KAaCaHHUS.

[lonb3oBaTbcst MOPOCTEHIIMMU TEOMETPUYECKUMH  HEpPaBEHCTBAaMH, IOHMMATh HX
MPAKTUYECKHUI CMBICTT.

[IpoBOIUTH OCHOBHBIE T€OMETPUYECKUE TIOCTPOEHHS C TIOMOIIBIO IUPKYIISI U TUHEHKH.

K xoHmy oOydyeHuss B 8 kJiacce oOydarOImMICS TOIYYHT CIEIYIONIUE TMPEIMETHBIC
pe3yIbTaThI:

Pacrio3naBaTh OCHOBHBIE BU[bI YETBHIPEXYTOJBHUKOB, MX AJIEMEHTHI, IOJIb30BAThCS HX
CBOMCTBaMH MPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpyuMeHsTh CBOMCTBAa TOYKHM IE€peceYeHUs] MeOuaH TpeyrojbHUKa (LIEHTpa Macc) B
pEIIeHUH 3a/1ay.

Brnanery moHsTHEM CcpeAHEN JMHUM TPEYroJbHUKA U Tpaneluu, NIPUMEHSITh UX CBOMCTBA
NpU pelIeHuH TreomeTpuyeckux 3anad. l[losnb3oBaThesi Teopemoit @aneca W TEOpPEeMOM O
MPOMOPLHUOHAIBHBIX OTPE3KaX, MPUMEHSATh UX Ul PEIleHUs TPAKTHUECKUX 3a/1a4.

[IpuMeHsTh NPU3HAKY [10100US TPEYTOJILHUKOB B PEIICHUH F€OMETPHUUECKHX 3a/1au.

[Tons3oBatbest Teopemoit [ludaropa nmns pemieHUss TEOMETPUUECKHX M TPAKTHYCCKUX
3amad. CTpouTh MaTeMaTHYECKylI0 MOJIENb B MPAKTHYECKUX 3a7auyax, CaMOCTOATEIbHO AeNaTh
4epTEX U HAXOUTh COOTBETCTBYIOIIHNE JITHHBI.

Bnagerp moHATHMSIMH CUHYCa, KOCHMHYCa M TaHTE€HCAa OCTPOTO yrja MpsIMOYTOJbHOIO
TpeyrojpHuKa. [101530BaThCS ITUMU MOHSITUSIMU JUIS PEILICHUS TPAKTHUECKUX 3a/1a4.

Beruucnsate (pasnuyHbIME - criocoOaMM) — IUIOMIAL  TPEYroJbHUKA M IJIOMIATH
MHOTOYTOJIbHBIX ~ Quryp (MOJB3YysACh, TJ€ HEOOXOAUMO, KaldbKymsTopom). IIpumeHsTs
MOJIyY€HHBIE YMEHHS B IPAKTUYECKUX 3a/1adax.

Bnagerp MOHATHSAMU BIHCAHHOTO U LIEHTPAJIBHOTO YIJIA, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJaxX, yrilax MEeXay XopJaMH (CeKyIIMMHU) U YIiie MeXay KacaTelbHOW U XOpAoH
MIPU peIIeHUH T€OMETPUUYECKUX 3a/1ad.

Brnagerp moHSATHEM OMUCAHHOTO YETHIPEXYTOJIbHHUKA, MPUMEHSATh CBOICTBA OMUCAHHOIO
YeThIPEXYrOJbHUKA TP PEIICHUU 3aau.

[IpuMeHATHh MoJydeHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MAaTeMaTHYEeCKHE MOJEIH s
3aJ1a4 peajbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BHIYMCICHUS C IPUMEHEHHEM MO00us
1 TPUTOHOMETPHH (TTOJIB3YSCH, T/I€ HEOOXOIMMO, KAIBKYIATOPOM).

K xoHmy oOydeHuss B 9 kJjacce 0oOydyarOmMMIACS TOJIYYHT CIEIYIONIUE TPEIMETHBIC
pE3yIbTaThI:

3HaTh TpUTrOHOMETpHUYecKHe (GYHKIUU OCTPBIX VYIJIOB, HAaXOJUTh C HUX IOMOIIBIO
pa3aMyYHbIE  AJIEMEHThl  IPSIMOYrOJIBHOTO  TPEYrOJbHUKAa  («pEeHIeHHEe  MPSMOYTrOJbHBIX
TPEYroabHUKOB»). HaxomuTh (C MOMOIIBIO KAJIBKYISATOPA) JJIWHBI W YIJIBI I8 HETAOIUIHBIX
3HA4YEHMII.

[Tonb3oBatbes hopMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUIS HAXO0XJACHUS COOTHOILIEHUH MEX]Ty TPUTOHOMETPUUYECKUMU BETMUYHHAMHU.

Hcnonb30BaTh T€OpEMbl CHHYCOB U KOCHHYCOB JUISl HAXOXK/IEHUS PA3IUYHBIX 3JIEMEHTOB
TPEYroJibHUKa («pelIeHHuEe TPEyroJbHUKOBY»), MPUMEHITh UX MPU PEUICHUH TeOMETPUUYECKHUX
3azad.

Brnaners nousTusiMu nmpeoOpazoBaHus MOJO0MUS, COOTBETCTBEHHBIX IEMEHTOB MOJOOHBIX
¢uryp. Ilonp3oBaThcs cBOKCTBaMU MOAOOMS TPOU3BOJBHBIX (DUTYP, YMETh BBIUUCIATH JJIMHBI U



HaXOJUTh YIJIbl Y MON00HBIX (uryp. IlpuMensaTs cBoiicTBa MoI00MS B MPAKTUYECKUX 3aJadax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOILIEM MUPE.

[Tonb3oBaThbcst TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOPI, O MPOU3BEIECHUU OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThCcsl BEKTOpamMH, TMOHUMAaTh HMX TEOMETPUUYCCKUA U (DU3WYECKUNU CMBICIH,
MPUMEHSITh UX B PEHICHHH TeOMeTpuyeckux M (usmueckux 3aaad. [IpumeHsTH cKaasipHOE
MPOM3BEICHNE BEKTOPOB I HAX0XK/I€HUs JUIMH U YTJIOB.

[lonb3oBaTbcst METOJOM KOOPAMHAT HA IIJIOCKOCTH, MPUMEHSTh €ro B PEIICHUU
reOMETPUYECKUX U MPAKTUYECKUX 3a]au.

Bnaners moHATHSAMU NPaBUIBLHOIO MHOTOYTOJBHHMKA, UIMHBI OKPY>KHOCTH, JUIMHBI Tyr'd
OKPY)KHOCTH U pPaJUaHHOW Mepbl yria, yMETb BBIUMCIATH IUIOLIAJb Kpyra M €ro yacTei.
[IpuMeHSTh MOTydYeHHbIE YMEHUS B PAKTHUECKUX 3ajauax.

Haxonuth ocu (wnu HEHTphI) CUMMETpPUH (DUTYp, MPUMEHSATH JABM)KEHUS IUIOCKOCTH B
MPOCTEUIINX CIy4dasiX.

[IpuMeHATHh MoJydeHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MAaTeMaTHUYEeCKHE MOJEIH s
3aJ1a4 peajibHOM KU3HU U IPOBOJAUTH COOTBETCTBYIOIINE BHIYMCIECHUS C IPUMEHEHHEM MO00us
Y TPUTOHOMETPUYECKUX (PYHKITHH (TIOJB3YSCh, T1e HEOOXOIUMO, KATbKYISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

Kosmn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBanue pa3iesioB U TeM undposBbie
Ne i/ P Konrpoububie | IIpakTHyeckue (mupp )
NMpPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
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3 [TapannenbHble npsiMble, CyMMa YTJI0B 14 1 bu6mmoreka [JOK
TPEYrOJIbHUKA https://m.edsoo.ru/7f415¢e2e
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IOCTPOEHUS https://m.edsoo.ru/7f415¢e2e
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8 KUIACC

KosmnyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoububie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
& 12 1
! HerbipexyromeHHKH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 I OEOM HOHaJILHII:IDT 0Tp eh;Kax MoI00HbIE 15 1 bromorexa LOK
poTiopht P > 1HOA https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKHI
[Inomans. Haxoxnenue miomanen
3 rom \ HOTOYTO HIin[IX ¢bur 14 1 buomorexa LIOK
TDEYTOTLHUKOB 1 M yrox b https://m.edsoo.ru/7f417e18
[Tnommaay mogoOHBIX Guryp
4 Teopema [Iudaropa u Hauana 10 | bubmmoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYrubl B OKpYKHOCTU. BriicanHbie u
OTMCAHHBIE YETBIPEXYTOJIbHUKH. bu6mmoreka [JOK
5 13 1
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
bubmuoreka [JOK
i 4 1
6 losropenne, obobmenne sHannii https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0




9 KUIIACC
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Ne i/ Konrpoububie | IIpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
! Tpuronometpus. Teopembl KOCUHYCOB U 16 1 bu6mmoreka [JOK
CHUHYCOB. PenieHue TpeyrojJbHIUKOB https://m.edsoo.ru/7f41al2c
) [TpeobpazoBanue nogoous. Merpuueckue 10 | bu6mmoreka [IOK
COOTHOILLIEHUs B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
3 Bexropet 12 ! https://m.edsoo.ru/7f41al2c
4 ‘ 9 1 bubmuoreka [JOK
JlexapTOBBI KOOPUHATHI HA IJIOCKOCTH hitps-//m.edsoo.rw/7f41a1 2
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OKPYRHOCTH H Hﬂomaﬂf pyra. https://m.edsoo.ru/7f41al2¢
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bubmuoreka [JOK
6 Jlpusicerus miockocTh 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIeHNE, CUCTEMAaTHU3AIUS 7 ) bu6mmoreka [JOK
3HAHUI https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0










