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IHOACHUTEJIbHAS 3AIINCKA

['eoMeTpust kKak OMH M3 OCHOBHBIX Pa3/CNIOB IIKOJBHOW MAaTEMAaTHUKH, UMEIOIINN CBOEH
LeNbl0 00ecleyuTh H3Y4YeHHE CBOMCTB W pa3MepoB (Uryp, MX OTHOIIEHHWH M B3aMMHOE
pacroJio’)KeHUe, OMUPAeTCsl Ha JIOTMYECKYI0, JOKa3aTeNbHYI JUHHUIO. L[eHHOCTh u3yueHus
T€OMETPUH Ha YPOBHE OCHOBHOTO O0IIIET0 00pa30BaHMsI 3aKJIFOYACTCSI B TOM, YTO OOYUYarOIIHIACs
YUUTCS TMPOBOAMUTH JIOKA3aTEIbHBIE PACCYKICHHS, CTPOUTH JIOTUYECKHE YMO3AKIIOUEHUS,
J0Ka3bIBaTh HMCTUHHBIE YTBEPXKICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyXJeHus «OT MPOTUBHOTO», OTINYATh CBOICTBA OT MPHU3HAKOB, (POPMYIHpOBaTH OOpaTHBIE
YTBEPKIACHHUS.

Bropoii 1enpio n3ydeHus reoMEeTpUH SIBISIETCS MCMOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
pElIeHHHd KaK MaTeMaTU4YeCKUX, TaK W MPAKTUYECKUX 3a/lady, BCTPEYAIOUIUXCS B pealbHOMN
Ku3HA. OOydaromuicss JOJKEH HAY4YUTbCS OIPENENIUTh I€OMETPHUYECKyIo (Urypy, omucarhb
CIIOBaMHU JAHHBIA 4YepTEX WIM PUCYHOK, HAWTH IUIOIMIA[b 3€MEJIbHOTO Y4YacTKa, PacCUUTATh
HEOOXOIUMYIO JIJTMHY OITOBOJIOKOHHOTO KaOenss wWim TpeOyeMble pa3Mmepbl Tapaxa s
aBTOMOOMJIA. DTOMY COOTBETCTBYET BTOpAas, BHIYMCIUTENIbHAS JIMHUSA B U3y4YEHUU T€OMETPUHU.
[Ipn pemieHnn 3afgad  MOPAKTUYECKOTO  XapakTepa OOydYaloUIUics  Y4YUTCS  CTPOUTH
MaTeMaTH4YeCKUe MOJENN pealbHbIX J>KU3HEHHBIX CUTYallUd, TPOBOJUTH BBIUMCICHHUS U
OILICHUBATh aJICKBaTHOCTD MOJIyYEHHOTO pe3yJibTaTa.

Kpaitne BakHO MOAUEPKUBATH CBA3M T€OMETPUU C JAPYTUMHU Y4EOHBIMU IpeIMEeTaMu,
MOTHBUPOBAaTh  HCIOJIb30BATh  OMNpPENEICHUS TEeOMETpPUYECKMX (QUryp U  TOHATHUH,
J€MOHCTPUPOBATh MPUMEHEHHUE MOTYYEHHbBIX YMEHHUI B PU3UKE U TEXHUKE. DTH CBSI3U Hanboiee
SpKO BUJIHBI B TeMax «Bekrops», « TpuroHomerpuyeckue COOTHOIIEHU», «MeTo KoopauHaT»
u «Teopema I[Tudaropar.

VYueonniii kKypc «['eomeTpus» BKIIOYAET CIEAYIOIIHE OCHOBHBIC PA3Jeiibl COICP>KAHMUS:
«['eomerpuueckue ¢urypsl M uX CBOicTBay, «lI3MepeHHe TreoMeTpUYECKUX BETUYHHY,
«/lexkapToBbl ~ KOOpAWMHATBl Ha  IJIOCKOCTH», «BekTtopbl», «JIBUKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanust Moa00Us.

Ha usydenue yuebnoro kypca «I'eomerpusi» otBomutcs 204 daca: B 7 kitacce — 68 yacoB
(2 gaca B Henenm0), B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68 vacoB (2 Jaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIACC

Hauvanbnubie nmonaruss reomerpuu. Touka, mpsiMas, OTPe30K, Jiyd. YToJ. Buael yrios.
Beprtukanbaeie u  cMmexHble yribl.  buccektpuca yrima. JlomaHas, MHOTOYrOJbHUK.
[TapanienbHOCTb U MEPIEHIUKYISIPHOCTD MPSMBIX.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA OCEBOM cuMMmeTpuH. [IpuMepsl cummeTpun
B OKpY)KaloIlleM MHUpE.

OCHOBHBIE TIOCTPOCHUSA C TOMONIBIO IUPKYJIsl W JUHEWKkH. TpeyroiabHuK. BpicoTa,
MeJraHa, OMCcCeKTpuca, UX CBOMCTBA.

PaBHOOEIpEHHBIN 1 PABHOCTOPOHHUN TPEYTOJIbHUKU. HepaBeHCTBO TpeyrojJbHUKA.

CpoiicTBA W TIpU3HAaKH PAaBHOOEAPEHHOTO TpeyroibHuKa. [Ipu3HaKu paBeHCTBA
TPEYroJbHUKOB.

CBolicTBa M MPU3HAKK NapauiebHBIX NpsMbIX. CymMMa yIJIOB TpeyroJibHuKa. BHemHne
YTJIbI TPEYTOJIbHUKA.

[IpsmoyronpHbI TpeyroabHUK. CBOWCTBO MeAMAaHbl MPSMOYTOJBHOTO TPEYroidbHHUKA,
MpoBeNEHHOW K rumoTeHy3e. llpu3Haku paBeHCTBA MPSAMOYTOJbHBIX TPEYrOJIbHUKOB.
[IpssMoyroapHBIN TPEYroJbHUK € YoM B 30°.

HepaBeHnctBa B reoMeTpun: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JUTMHE JIOMAHOM,
TeopeMa o 0oJblIeM yriie v OoJblei CTOpoHE TpeyroyibHUKa. [lepneHauKkynsp 1 HaKJIIOHHasl.

['eomerpuueckoe MecTo TOuYeK. buccekTpuca yria M CEpeIMHHBIN MNEPHEHIUKYISP K
OTpe3Ky Kak FTeOMETPUYECKHE MECTa TOYEeK.

OKpyXHOCTb W KpyI, XOpAa W JAuaMeTp, HMX CBOWCTBAa. B3auMHOe pacmnoliokeHue
OKpPY)KHOCTH W mipsAMoil. KacarenbHas u cekyiias K OKpyKHOCTH. OKpYyXKHOCTb, BIUCAHHAsl B
yroi. BnrcanHas u onucanHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

UYereipéxyronbuuku. [lapamienorpaMm, €ro mnpu3Haku W cBoicTBa. YacTHble ciiydan
napajuieJIorpaMMoB (MPSMOYTOJIbHUK, pOoMO, KBaapaT), UX MPU3HAKH M CBOWCTBa. Tpamenws,
paBHOOOKas Tparmeuus, e€ cBocTBa U npu3Haku. [IpsMoyronbpHas Tpanenus.

Meron ynBoeHuss Menuanbl. lleHTpanbHas cummerpus. Teopema Daneca U TeopeMa o
MIPOMOPLIUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTroJbHUKA U Tpanenuu. L{enTp Macc TpeyroibHUKa.

[Tonobue TpeyrosbHUKOB, KO3 duineHT noaodus. [Ipusnaku moaoOus TPEyroJbHUKOB.
[Ipumenenue nmogoOUst P PELICHUH MPAKTUUECKUX 3a7a4.

CpoiicTBa momaaeii reomeTpudeckux Guryp. opmynbsl Ui IUIOMIAAN TPEYTroJbHUKA,
napajuiesorpamma, pom0a u Tpanenui. OTHOIIEHHE TIJI0MA e T01I00HBIX QUTYp.

Brruncnenue mioiaseil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIET4aTo Oymare.

Teopema Iludaropa. Ilpumenenne Teopemsl Iludaropa mpu pemieHUH TPAKTHICCKUX
3azad.

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

BrniucanHbsie W LEHTpAJIbHBIE YIJIbl, YTOJ MEXKAY KAacaTeJIbHOW M XOPAOH. YTJIbI MEXITY
XOpJAaMHU M CeKyIIMMH. BrnucaHHble | ONHMCAHHBIE YeTHIPEXYroJbHUKH. B3anmHoe



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

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

Pemienne TtpeyronpHukoB. TeopemMa KOCHMHYCOB W Teopema CHHYCOB. Perienue
MPAKTUYECKUX 337a4 C UCTOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoowus. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MPOU3BEAECHNUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUH OTPE3KOB CEKYIIHX,
TeopeMa o KBaJpaTe KacaTeIbHOM.

Bektop, anmHa (MOAYNb) BEKTOpa, COHANpaBlIEHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpally HaJ
BeKkTopamu. Pa3nokeHne BeKTOpa Mo JIBYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ Mpou3BeIeHnEe BEKTOPOB, MPUMEHEHHE JUIsl HAXOKICHUS JUTUH U YTJIO0B.

JlekapTOBbl KOOpPJAWHATHI Ha IUIOCKOCTH. YpaBHEHUS TNPSIMOM M OKPYKHOCTH B
KOOpJMHATaX, MepecedyeHrne OKpYKHOCTEHN U NpsAMBbIX. MeTo1 KOOpAUHAT U €ro MpUMEHEHHE.

[IpaBunbHbIe MHOTOYTONBHUKU. [[nMuHa okpyxHOCTU. ['pagycHas u paguaHHasi Mepa yria,
BBIYMCIICHUE ITMH OyT OKpykHOcTell. [Inomanp kpyra, cektopa, cerMeHTa.

JIBUKeHUsI MJIOCKOCTU ¥ BHYTPEHHUE CUMMETpUU (QUTYp (1€MEHTapHbIE TPEJICTABICHHUS).
[TapannensHbiii nepenoc. [ToBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOEHHUS MpOrpaMMbl y4deOHOro Kypca «l'eomerpusi»
XapaKTepU3yIOTCSL:

1) narpuoTnyeckoe BOCIIMTAHUE:

MpOSIBICGHUEM HWHTEepeca K TMpOLUIOMY W HACTOSIIIEMY POCCHMCKOM MaTeMaTuKH,
LIEHHOCTHBIM OTHOLIEHWEM K JOCTHXXEHUSIM POCCUUCKMX MATEMATHKOB W POCCUHCKOU
MaTeMaTHYeCKOMN IIKOJIbI, K UCIIOJIb30BAHMIO 3TUX JIOCTHKEHUH B JPYTrUX HayKaxX U MPUKIATHBIX
chepax;

2) rpaskIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINMOJIHEHHUIO OOS3aHHOCTEH TIpakJaHWHA U pealu3aliyl ero Ipas,
MPEJICTaBJICHUEM O MAaTeMaTHYEeCKMX OCHOBaX (YHKIIMOHUPOBAHUS DPA3IUYHBIX CTPYKTYD,
SIBJICHUH, TPOTEAYP TPakJIaHCKOTO oOIecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCY)KJICHHIO 3TUYECKHX MpOoOJieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM IOCTHKEHHM
HayKH, 0CO3HAHUEM BaKHOCTH MOPAJIbHO-3THYECKUX MPUHLIUIIOB B IEATEIHHOCTH YUEHOTO;

3) Tpy10BO€e BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE B PEHICHHM MPAKTUYECKHX 3aJady MaTeMaTHYeCKOU
HaIpPAaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMAaTUYECKOTO 00pa30BaHMUs Ha MPOTSKEHUH Bcel
KU3HU JJIs1 YCHEIHON NMpo¢decCHOHANbHON JEATENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM HWHAMBHUAYaJbHON TpaekTopuu oOpa3oBaHHs U
KU3HEHHBIX TJIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYECKOEe BOCIIMTAHME:

CIOCOOHOCTBIO K 3MOLIMOHAJIILHOMY M 3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, pELICHUN, PACCYKICHHUM, YMEHHUIO BUAETh MaTeEMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 TO3HAHUS:

OpUEHTAllMe B AESITETbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX IpPEICTaBICHHM 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsS YEJIOBEKa, NPUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTH4YeCKOH HayKu Kak cdepbl 4eloBeYecKOW MAesTeNTbHOCTH, ATAaloB €€ pa3BUTUS U
3HAYUMOCTH JJISl Pa3BUTHUS LIMBUIIN3AIIMH, OBJIAJICHHEM SI3bIKOM MaTEeMaTHKU U MaTeMaTHUeCKON
KyIbTYpOH KaK CpEeICTBOM TIO3HAHHUS MHUpPA, OBJIAJCHHUEM MPOCTEHIIMMHU HABbIKAMU
HCCIIEIOBATENIbCKON AEATEIbHOCTH;

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

TOTOBHOCTBbIO NPHUMEHATh MAaTeMaTHYEeCKHE 3HAaHUS B MHTEpPECax CBOETO 3/10POBbA,
BEJICHUS 3JI0POBOTO 00pa3a KU3HU (3I0pOBOE MHUTaHHUE, COATAHCUPOBAHHBIA PEXUM 3aHSATUH U
OT/bIXa, peryispHas (u3nyeckas aKTHBHOCTB), C(HOPMUPOBAHHOCTBHIO HaBBIKA PEQIICKCHU,
MPU3HAHUEM CBOETO IpaBa Ha OMIKUOKY U TaKOTO )K€ MpaBa JAPYroro 4eJoBeKa;

7) 3K0JI0THYecK0e BOCIIMTAHME:

OpHEHTAlle Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM Ul pelieHus 3agad B o0nactu
COXPAaHHOCTH OKpY)Kalollel cpeapl, IUIAHUPOBAHMSI TMOCTYNKOB M OLEHKH HMX BO3MOXKHBIX
MOCJIEICTBUI ISl OKpYXKaIoUIel cpeibl, 0CO3HaHUEM TJ00ATbHOTO XapakTepa SKOJIOTHYECKUX
poOJIeM U TyTel WX PeIICHHUS;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBHAM COIUAIbHON U IPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBUSX HEONPEAENEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUECKYIO AESTeNbHOCTb, B TOM YHCJE YMEHHE YUUThCA Y APYTUX
JoJiel, mpuoOpeTaTh B COBMECTHOM NI€ATENHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OTIbITA IPYTHX;

HEO0OXO0IMMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHMI, B TOM 4ucie GOpMyIUpoBaTh UJIEH,
MOHSATHS, TUIOTE3bl 00 00bEKTax U SBJICHUSAX, B TOM YHUCIIE paHee HEH3BECTHBIX, OCO3HABATh
NeQUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CUTYyallMl0, BOCHPHHHUMATh CTPECCOBYIO
CUTYaIlMI0 KaK BbI30B, TPEOYIOMIMI KOHTpMEp, KOPPEKTUPOBATH NMPUHUMAEMbIE€ PEIICHUS U
NercTBUs, GOPMYITHPOBAThH U OLIEHUBATh PUCKU U MOCTEACTBUS, (POPMHUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBbleiornyeckueneiicTeus:

® BBIABIATH M XapaKTEPU30BATH CYIIECTBEHHbIE MPU3HAKKM MaTEMAaTUYECKUX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXIy MOHATUSAMH, (POPMYIHPOBATH OIpEAeieHHs] MOHATHUH,
YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK Kilaccu(UKaIK, OCHOBaHMS JJ1s1 0000LIIEeHUS 1
CpaBHEHHUSI, KpUTEPUU TPOBOAMMOIO aHANIN3A;

® BOCIPUHHMATbH, (HOPMYIUPOBATH U MPEOOPa30BBIBATH CYXKACHUS: YTBEPAUTEIbHbIE U
OTpuLaTeNbHbIE, €AUHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIC;

® BBIABIIATH MaTEeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTUBOpEUUs B (haKTax,
JAHHBIX, HAONIOEHUSAX M YTBEPXKICHUSX, Mpeajaratb KpPUTEPUH JUISl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNlaTh BBIBOJBI C UCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOYEHU N, YMO3aKIIOUECHUH TT0 aHAJIOTHH;

e pa3bupaTrh JOKa3aTEIbCTBA MATEMATUUYECKUX YTBEPKAECHUHN (IIpsIMbIE U OT IPOTUBHOTO),
MPOBOJUTH CAMOCTOSITEILHO HECJOXKHBIE JI0Ka3aTelbCTBa MaTeMaTHYeCKUX (aKToB,
BBICTPAaWBaTh apryMEHTALMIO, MIPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0O0CHOBBIBATH
COOCTBEHHBIC PACCYKICHNUS,

e BBIOMpaTh CcrocoO pemieHUs ydeOHOW 3amayu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOUpaTh HanboJee MOAXOA[IIUNA C YUETOM CaMOCTOSITEIBHO BbIACICHHBIX
KpUTEPHUEB).

Ba3oBnlenccienoBarehLCKUeACiCTBHSA:

® CIOJB30BaThb  BONPOCHI  KaK  MCCJIENOBATENIbCKMM  MHCTPYMEHT  IO3HaHUS,
dhopMyIHUpOBaTh BOMPOCH], (PUKCUPYIOIIHE MPOTUBOPEUNE, MPOOIEMY, CaMOCTOATEIHLHO
yCTaHaBIMBAaTh HCKOMOE U JaHHOE, (OpPMUPOBATh THIIOTE3Y, apryMEHTHPOBATh CBOIO
MO3ULMI0, MHEHHE;

® T[POBOJUTH IO CAMOCTOATEIbHO COCTaBJICHHOMY IUIaHY HECJIOXHBIA 3KCIEPUMEHT,
HEOOJIBIIOE HCCIIEOBAaHUE IO YCTAaHOBJEHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro
00BbeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOOH;

® caMoCTOATEeNbHO (opmyaupoBaTh 00OOIEHHUS W  BBIBOJBI IO  pe3yJabTaTaM
MPOBEIEHHOTO HAOJIOCHUS, UCCIEIOBAaHUs, OLEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
pPEe3yIbTaTOB, BBIBOJIOB U 000OIIICHMIA;



IMPOrHO3UPOBATH BO3MOXKHOC PA3BUTUC IMPOLECCA, a TAKKEC BbIABUTATh IMPCAIIOJIOXKECHUA
0 €ro pasBUTHUU B HOBEBIX YCIIOBUAX.

PatGora ¢ undopmanmeii:

BBISIBIISITH HEIOCTATOYHOCTh M U30BITOYHOCTH MH(GOPMALIMH, TaHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, AHAJTU3UPOBATH, CHCTEMATHU3UPOBATh W HHTEPIPETUPOBATh HH(OPMALHNIO
Pa3IMYHBIX BUJOB U (POPM MpeACTaBICHHUS;

BbIOMpaTh (OpMy INpejcTaBieHuss HHGOPMALUK U WUTIOCTPUPOBAThH PellIaeMble 3a/1auu
cXeMaMu, AuarpaMMaMH, HHOU rpadukoil 1 uX KOMOMHALIUAMY;

OLICHUBATh HAJAEKHOCTh MHPOPMAIMM 10 KPUTEPHUSAM, MPEUIOKEHHBIM YUYUTEIEM HIIN
c(OpMyTUPOBAHHBIM CAMOCTOSITEIBHO.

KomMMyHMKaTUBHbIEYHHBEpPCcAJIbHbIeyUeOHbIeIeliCTBHS:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJICHUS B COOTBETCTBHH C YCIOBHUSIMHU M IIEJIIMU
oOlIeHus, SICHO, TOYHO, T'PaMOTHO BBIpaXKaThb CBOIO TOYKY 3pEHHUS B YCTHBIX U
MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOY PEeIlleHHus 3a/ladd, KOMMEHTUPOBATh
MOJIyY€HHBIN pe3yJbTaT;

B X07i¢ 0OCY)KJIEHHUS 3a7aBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOM TEMBI, TPOOJIEMBI,
pelraeMoi 3a1a4uM, BHICKa3bIBaTh MJI€H, HAllEJICHHbIE Ha TIOUCK PELIEHUs, COMOCTaBIATh
CBOM CYXKJCHHS C CYXXICHHUSIMH IPYTUX YYaCTHMKOB Juajnora, oOHapyXKMBaTh pa3jinune
U CXOJCTBO TMO3ULIMH, B KOPPEKTHOH (opme GopmynupoBaTh pa3zHOTIacHs, CBOU
BO3paKEHHUS;

MIPEJICTaBIATh PE3ylIbTaThl PELIECHUs 3aJauM, SKCIIEPUMEHTa, UCCIEeNOBaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (QopmaT BBHICTYIUIEHUS C Y4ETOM 3ajad MPE3CHTAluu U
0COOEHHOCTEH ayJUTOPUH,

MOHUMATh U UCMOJIb30BaTh MPEUMYILECTBA KOMaHTHOW ¥ MHAWBUIYaIbHOU pabOThI IpH
pelIeHny y4eOHbIX MaTeMaTHUeCKHX 3aay;

MPUHUMATD II€JIb COBMECTHOM JESITeNbHOCTH, IJIAHUPOBATh OPraHU3allMi0 COBMECTHOM
paboTHI, pacripeAesaTh BUABI padoT, JOTOBAPUBATHCS, OOCY)KIATh MPOIIECC U PE3YJIbTAT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH

Y4acTBOBATh B TPYNMNOBBIX PopMax paboThl (00CykaeHHs, 0OMEH MHEHUSMH, MO3TOBBIC
HITYPMBI U JPYTHE), BBHIIOIHATH CBOIO YacTh padOThI U KOOPIAUHUPOBATH CBOM JCUCTBUS
C APYrUMU YJeHAaMU KOMaH]Ibl, OI[EHUBATh Ka4eCTBO CBOETO BKJaJa B OOLIMI MPOAYKT
M0 KpUTEPHAM, CPOPMYITUPOBAHHBIM YHACTHUKAMU B3aHUMOCHCTBHUSL.

PeryasiTuBHble YHUBEPCAJbHbIE YUeOHbIE 1eCTBUSA

Camoopranuszanms:

CaMOCTOSITEIIEHO COCTABJIATh IUIAH, aJTOPUTM pEIIeHHs 3afgaddl (WM ero 4acTh),
BBIOMpaTh CMOCOO pemeHuss ¢ YYETOM HMEIOIIHMXCS PECYpCOB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATH BapUAHTHI PEIICHUH C Y4ETOM
HOBOM MH(pOpPMAITHH.

CaMOKOHTPOJIb, IMOUMOHAIbHBIHHHTE/VICKT:

BIIQJIETh CIOCOOAMM CaMOTIPOBEPKH, CAMOKOHTPOJIS TpoIecca M pe3yibTaTa PelIeHUs
MaTeMaTUUEeCKOM 3a/1aumu;



® MpEeABHUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPU PELICHUU 3aJaud, BHOCHUTD
KOPPEKTHUBBI B JESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, HaWJEHHBIX OMIMOOK,
BBISIBIICHHBIX TPYJHOCTEH;

® OIEHUBATh COOTBETCTBUE pe3yJibTaTa JEATEIbHOCTH MOCTABIEHHON L€ U YCIOBUSM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WJIM HEJOCTUKEHUS €], HaXOJUTh OIINOKY, 1aBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOydennss B 7 KJjacceoOyJarOIIUICS TMOJYyYUT CICAYIONNUE TPEIMETHBIE
pEe3yIbTaThI:

PacrioznaBaTth u3ydeHHBIE TeOMETpUYEeCKHE (UTYpBI, OMNpeAeisTh HX B3aUMHOE
pacrojio’)keHue, n300pakaTb TeoMeTpuyeckue (UTyphl, BBIIOJHATH UYEPTEKU IO YCIOBUIO
3amaun. M3MepsaTh NuHEHHBIE W YIJIOBblE BeIMYMHBL. Pemarth 3amaud Ha BBIYMCIEHUE UIMH
OTPE3KOB U BEJIMYHH YIJIOB.

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

CTpouthb 4epTeKH K TeOMETPUUECKUM 3a/1adaM.

[lonb3oBaThbcsl MpHU3HAKAMU PaBEHCTBA TPEYrOJIbHUKOB, MCIONb30BaTh MPU3HAKH U
CBOICTBa paBHOOEAPEHHBIX TPEYTOJIbHUKOB P PEIICHUH 3a/1au.

[IpoBOIUTH TOTHYECKHE PACCYXACHUS C UCTIOJIB30BAHUEM IT'€OMETPUUYECKIX TEOPEM.

[lonb3oBaTbcss HpHU3HAKAMU PABEHCTBA MPSMOYTOJbHBIX TpPEYTrOJIbHUKOB, CBOMCTBOM
MEJHMaHbl, MPOBEAEHHOW K THUIOTEHY3€ TMPSMOYrOJIbHOTO TPEYrojbHHKA, B PEIICHUU
reOMEeTPUYECKUX 3a/1a4.

Omnpenenars napamienbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3zyeT ¢ HUMHU
cekymas. OnpenensaTh napamieabHOCTh MPSAMBIX C MOMOIIBIO PaBEHCTBA PACCTOSHUN OT TOYEK
OJHOU MPSAMOM IO TOUEK APYTrou MpsIMOM.

Pemrate 3agaun Ha kieT4yaToi Oymare.

[IpoBOIUTH BBIYUCIEHUS W HAXOAWUThb YHUCIOBbIE M OYKBEHHbIE 3HAYEHHUS YIJIOB B
reOMETPUYECKUX  3a7layax C  KCIOJb30BAaHUEM CYMMBbI  YIJIOB  TPEYTOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX NpPU IEPECEUCHUH JBYX MapaIeNbHBIX
NpsIMBIX cekyliel. PemaTe npakTuyeckue 3aauu Ha HaX0XKJCHHUE YIIIOB.

Brnagerp moHsATHEM T€OMETPUYECKOTO MECTA TOUEK. Y METh ONpPEAesATh OUCCEKTPUCY yTIiia
U CEepEeMHHBINA NEPIICHIUKYISAP K OTPE3KY Kak FT€OMETPHUUECKHE MECTa TOYEeK.

DopmMynHpOBaTh ONpEACTCHUSI OKPY)KHOCTH M Kpyra, XOpJbl U JuaMeTpa OKPYKHOCTH,
MOJIb30BAThCS UX CBOMCTBAMU. Y METh MPUMEHSTh 3TH CBOKMCTBA MIPU PEIICHUHU 3aa4.

Brnagerp moHSATHEM OMUCAHHOW OKOJIO TPEYroJibHUKAa OKPY)KHOCTH, YMETh HaXOAHUTh €€
ueHtp. Ilonp3oBaTecs GakTamMu 0 TOM, YTO OMCCEKTPHUCHI YITIOB TPEYTrOJIbHHUKA MEPECEKAOTCS B
OJIHOM TOYKE, U O TOM, UYTO CEpEeIMHHBbIE MEPNEeHIUKYIAPbl K CTOPOHAM TpPEyroJibHUKa
MEePECEKAIOTCS B OJIHOM TOUKE.

Brnanerp mnoHsTHEM KacaTelbHOM K OKPY)KHOCTH, TIOJIb30BAThCS TEOPEMOU O
MEPIEeHIUKYIIPHOCTH KacaTelbHON U pajuyca, MPOBEAEHHOTO K TOYKE KacaHuSs.

[lonb3oBaTbcst MPOCTEHIIMMU TEOMETPUYECKUMH  HEpPaBEHCTBAaMH, IOHMMATh HX
MPAKTUYECKHUI CMBICTT.

[IpoBOIUTH OCHOBHBIE T€OMETPUYECKUE TTOCTPOEHHS C TOMOIIBIO IUPKYIISI U TUHEHKH.



K xonmy oOydenus B 8 KJjacceoOydaromIuiics TMOJYyYUT CICAYIONAE TPEIMETHBIE
pe3yIbTaThI:

Pacrio3naBaTh OCHOBHBIE BU[bI YETBHIPEXYTOJBHUKOB, MX AJIEMEHTHI, IOJb30BAThCS HMX
CBOMCTBaMHM MPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOICTBA TOYKHM IE€peceyeHUs] MEOuaH TpeyrojbHUKa (LEHTpa Macc) B
pEIIeHNH 3a/ay.

Brnaners moHsTHEM CcpeAHEN JIMHUM TPEYrOJbHUKA M Tparneluu, MPUMEHITh UX CBOKWCTBa
NpU pelIeHuH TeoMeTpuueckux 3anad. l[losnb3oBaThesi Teopemoit @aneca W TEOpPEeMOM O
MPOMOPLHUOHAIBHBIX OTPE3KaX, MPUMEHSATh UX Ui PEIeHUs TPAKTHUECKUX 3a/1a4.

[IpuMeHSTh NPU3HAKY [T0100US TPEYTOJILHUKOB B PEIIEHUH F€OMETPHUUECKUX 3a/1a4.

[Tons3zoBatbest Teopemoit [ludaropa nmns pemieHUs TEOMETPUUECKHX M TPAKTHYCCKUX
3amad. CTpouTh MaTeMaTHYECKyl0 MOJIENb B MPAKTHYECKUX 3a7auyax, CaMOCTOATEIbHO AeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JITUHBI.

Bnagerp moHATUSIMH CUHYCa, KOCHMHYCa M TaHIE€HCa OCTPOro yria MNpsSMOYTOJIbHOTO
TpeyrojpHuka. [101530BaThCS ITUMHU MOHSITUSIMU JUIS PEILICHUS TPAKTHUECKUX 3a/1a4.

Beruucnsate (pasnuyHbIME - criocoOaMM) — IUIOMIAL  TPEYroJbHUKA M IUJIOMIATH
MHOTOYTOJIbHBIX ~ Quryp (TOJIB3YysCh, TJI€ HEOOXOAUMO, KalbKylIsTopoM). IIpuMeHATH
MOJIyY€HHBIE YMEHHSI B MPAKTUYECKUX 3aauax.

Bnagerp MOHATHSAMU BIHCAHHOTO U LIEHTPAJIBHOTO YIJIA, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJIaX, yrilax MEeXay XopJAaMH (CeKyIIMMHU) U YIiie MeXay KacaTelbHOW U XOpAoH
MIPU pElIeHUH T€OMETPUUECKUX 3a/1a4.

Brnanerp MoHSATHEM ONHUCAHHOTO YETHIPEXYTOJIbHHUKA, MPUMEHATh CBOWCTBA OMHCAHHOTO
YeThIPEXYrOJbHUKA MTPH PEIICHUU 33au.

[IpuMeHATHh MoJydeHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MAaTeMaTHYEeCKHE MOJEIH IS
3aJ1a4 peajbHOM KU3HU U IPOBOJAUTH COOTBETCTBYIOIINE BBHIYMCIECHUS C IPUMEHEHHEM MO00us
1 TPUTOHOMETPHH (ITOJIB3YSCH, T/Ie HEOOXOAMMO, KATBKYISATOPOM).

K xonmy oOydenns B 9 KjacceoOydarOmIUiics TMOJYyYUT CICAYIONNAE TPEIMETHBIE
pe3yIbTaThI:

3HaTh TpUrOHOMETpHUYecKHe (GYHKIUU OCTPBIX VYIJIOB, HAaXOJUTh C HUX IOMOIIBIO
pa3IMyYHbIE  AJIEMEHThl  IPSIMOYTOJIBHOTO  TPEYroJbHUKAa  («pelIeHHe  MPSIMOYrOJIbHBIX
TPEYroabHUKOB»). HaxomuTh (C MOMOIIBIO KAJIBKYISATOPA) AJWHBI U YIJIBI I HETAOJUIHBIX
3HA4YEHMII.

[Tonb3oBarbes hopMynaMu MPUBEICHHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUIS HAXO0XACHUS COOTHOIIEHUH MEX]Ty TPUTOHOMETPHUUECKUMHU BETMYMHAMHU.

Hcnonb30BaTh T€OPEMbl CHHYCOB U KOCHHYCOB JUISl HAXOKIEHUS PA3IUYHBIX 3JIEMEHTOB
TPEYroJibHUKa («pelIeHHue TPEyroJbHUKOBY»), MPUMEHITh UX MPU PEUICHUH T€OMETPUUYECKHUX
3azad.

Brnaners nousTusiMu npeoOpa3oBaHus MOJ00US, COOTBETCTBEHHBIX 3JI€MEHTOB MOJ00HBIX
¢uryp. [lonp3oBaThcsl cBOKWCTBaMU MMOA0OMS TPOU3BOJIBHBIX GUTYpP, YMETh BBIYUCIATH AJIUHBI U
HAXOJUTh YIIIbl Y MON00HBIX (uryp. IIpuMensaTs cBoiicTBa MoI00MS B MPAKTUYECKUX 3aadax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonb3oBaTbcst TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOPJI, O MPOU3BEIECHUU OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThCcsl BEKTOpamMH, TMOHUMAaTh HMX TEOMETPUUYCCKUA U (DU3UYECKUNU CMBICIH,
MPUMEHATh UX B PEHICHHH TeOMeTpuyeckux M (usmueckux 3aaay. [IpumeHsTH ckalaspHOE
MPOM3BEICHNE BEKTOPOB Ui HaX0X/I€HUS UIMH U YTJIOB.



[lonb3oBaTbcsi METOJOM KOOPAMHAT HA IIJIOCKOCTH, MPUMEHSITh €ro B pelICHUU
reOMETPUYECKUX U MPAKTUYECKUX 3a]au.

Bnagers mOHATHSAMU NMPaBUIBLHOIO MHOTOYTOJBHHMKA, UIMHBI OKPY>KHOCTH, JUIMHBI TyI'd
OKPY)KHOCTH W paJuaHHOW Mepbl yria, yMETh BBIYMCIATH IUIOWIA[b Kpyra U €ro yacreil.
[IpyMeHSTh MOTydYeHHbIE YMEHHS B IPAKTHUECKUX 3a7adax.

Haxoguth ocu (wnu LEHTpPhI) CUMMETpPUH (DUTYp, MPUMEHSTH ABM)KEHUS IUIOCKOCTH B
MPOCTEUIINX CITydasiX.

[IpuMeHATHh MoJlydeHHbIE 3HAHUSI HA MPAKTHKE — CTPOUTh MAaTeMaTHYECKHE MOJAETH JUIs
3aJ1a4 peajbHOM KU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BHIYMCICHUS C IPUMEHEHHEM MO00us
Y TPUTOHOMETPUYECKUX (PYHKITHH (TIOJB3YSCh, T1e HEOOXOIUMO, KATbKYIISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosmuecTBoyacos DJIEeKTPOHHbIE
Ne HanmeHnoBaHnuepasaeoB U
n/ | TeMHOpOrpaMMmsl Bcero | Kontpoubnbiepadorsl | IlpakTnuecknepadoTnl (muporsre)
o0pa3oBaTe/bHbIEpeCypPChI
| e e
https://m.edsoo.ru/7f415e2e
H3MepeHnereoMeTpuaecKuXBeITHInH
bu6mmoreka [JOK
2 Tpeyrompimiat 22 ! https://m.edsc]i).ru/ 71415¢e2e
3 [TapannensHbIEIPSIMBIE, CYMMa 14 | bubmmoreka [JOK
YTJIOB TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpYXHOCTb U KPYT. 14 1 bubmmoreka [JOK
I'eoMeTpuueckne MoCTpoOEHUs https://m.edsoo.ru/7f415e2e
. bu6mmorexa LIOK
5 [ToBTOpEHUE, 0600IICHNE3HAHMIA 4 1 hitps:/m.cdsoo.ru/ 741 5e2
OBULIEE KOJIMYECTBO YACOB I10 68 4 0
[TPOI'PAMME




8 KJIACC

KosmuyecTBoyacos DJIEeKTPOHHbIE
Ne HanmeHnoBaHnuepasaeoB U
n/n TEMNIPOrpaMMbl Bcero KonTtpouabnbiepadorsl | IIpakTnuecknepadoTnl (muporrre)
o0pa3oBaTebHbIEpeCypPChI
1 YeThIpEXYroIbHUKH 12 1 Brbmorexa LIOK
https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 HpOf[OpHHOHaHLHLIX OTI;)esKax 15 1 bromiorexa LHOK
’ https://m.edsoo.ru/7f417e18
10/100HBIE TPEYTOJILHUKH
IInomans. Haxoxnenue
3 IJIOUIAZIEN TPEYTOJIbHUKOB U 14 | bubmmoreka [JOK
MHOTOYTOJIbHBIX (pUTYD. https://m.edsoo.ru/7f417e18
[Tnomamumno g0 OHBIXGUTYp
4 Teopema [Iudaropa u Hauana 10 | bu6mmoreka [IOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
VYTIIBl B OKPYKHOCTH.
Brincannble u onMcaHHbIE
5 YETBIPEXYTOJIbHUKU. 13 1 Brbmorexa LIOK
https://m.edsoo.ru/7f417e18
KacarenbHble K OKPYKHOCTH.
Kacanue okpyxHOCTER
. bubmmorexa LIOK
6 [ToBTOpeHue, 06001IIeHNEe3HAHUT 4 1 hitps:/m.cdsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 68 6 0
I[TPOI'PAMME




9 KJIACC

o KoumnuyecrBoyacoB DJIeKTPOHHbIE
; HaumeHoBaHuepas3aeioB U (undposbie)
n/ Bceer KonTposabHbiepadoT IIpakTnueckuepador
TEMIPOrPaMMbI o0pa3oBaTtejibHbIEpecypc
H 1] bl bl
bl
Tpuronomerpus. Teopemsl
1 16 1 bubmuoreka [JOK
KOCHHYCOB | CHHYCOB. https://m.edsoo.ru/7f41al2c¢
PemrennerpeyronbHUKOB
, I\H/Ipeo6pa3(:<13aHI/Ie o 100wusl. 0 1 BuGmorexa LIOK
CTPIHCCIHE COOTHOMEHHA B https://m.edsoo.ru/7f41al2c
OKPYKHOCTH
bubmuoreka [JOK
12 1
3 Bexropet https://m.edsoo.ru/7f41al2c
4 J1exapTOBBIKOOPIMHATHIHAIIOCKOCT 9 | bu6mmoreka [JOK
u https://m.edsoo.ru/7f41al2c
. gpaBI/IHLHHe MHOFOYFOJII;HI/I;(I/I. . BuGmorexa LIOK
b
JIHHE OKPYRHOCTH 1 IO f[ https://m.edsoo.ru/7f41al2c
Kpyra. Beraucnenuennomaien
6 1 6 bubmuoreka [JOK
xK K
BIPRCHIATIOCKOCTH https://m.edsoo.ru/7f41al2c
. [ToBTOpEHue, 06001ICHNE, . ) bubmuorexa [JOK
cUCTEeMaTU3alUsI3HAaHU N https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0
I[TPOTPAMME













