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MMOSACHUTEJBbHAS 3AIINCKA

[eoMeTprss Kak OJWH M3 OCHOBHBIX Da3feoB IIKOJBHOM MaTeMaTHKH,
MMEIOIIHI CBOEH IIebI0 00eCIeYnTh M3yUeHWe CBOWCTB M Pa3MepoB GUIYD, HX
OTHOLIEHUN M B3aUMHOE PACIIOJIOKEHHE, OIMpaeTcs Ha  JIOTHYECKYIO,
NOKa3aTelbHyI0 JTWHUI. [[eHHOCTh M3y4eHHsd I€OMETPHMH Ha YpOBHE OCHOBHOIO
o611ero o6pa3zoBaHus 3aKIFOYAETCS B TOM, UYTO O0YYarOIIUKCS YIUTCS TIPOBOAUTE
Jl0Ka3aTelbHBIE PACCYKACHHUS, CTPOUTH JTOIMUECKUE YMO3AKITFOUEHHUS, TOKa3bIBATh
WUCTUHHEIE YTBEP)KICHHMS U CTPOUTH KOHTPIPHUMEPHI K JIOXKHBIM, IPOBOIUTEH
pAaCCyXIEHHMsS «OT IIPOTHBHOrO», OTJIMYaTh CBOMCTBA OT  IIPU3HAKOB,
(bopMyTHpOBaTH 00PATHBIE YTBEPKICHIS.

BTopoll NeNbI0 HM3YUEHMS TEOMETpPUHU SBIETCS HCIONb30BaHHE ef Kak
UHCTPYMEHTA TPH pEIleHUM KaK MaTEeMaTUYECKUX, TaK ¥ MPaKTUIeCKUX 3anad,
BCTpEYAIOIIUXCsS B pealbHOM ku3HM. OOy4aromuiicss MODKSH HaydMThCA
ONpeENUTh [eOMETPUUECKYI0 GUTYpY, OIHMCATh CIOBAMH TaHHBIM HYEPTEX HIH
PHCYHOK, HaliTH TUIOIA/b 3eMEIbHOTO Yy9acTKa, PACCUATATh HEOOXOIUMYIO IIHHY
OITOBOJIOKOHHOTO Kabens MiIu TpeOyeMble pa3Mepsl rapaxa A1 aBTOMOOHIIS.
DTOMYy COOTBETCTBYET BTOpAs, BBIYMCIMTEIbHAS JUHHUS B U3YyUCHUU T€OMETPHH.
Ipu pelleHWH 3a1a¥ MPaKTHIECKOTO XapaKrepa OOyYaroluics yIUTCS CTPOHMTH
MaTeMaThdeckue MOJENId DEealbHBIX JKH3HEHHBIX CHUTyallWil, MPOBOIUTH
BBIYMCIIEHNS W OLIEHUBATh aJ[€KBATHOCTD IIOJIy4EHHOI'O PE3yIbTaTa.

Kpaline BaKHO MOMYEPKUBATH CBS3M T[C€OMETPHH C IPYTHMH Y4YeOHBIMH
IpeaMeTaMH, MOTUBHPOBATh MCIIOJIb30BaTh ONpe/IeTeH)s TeOMETPUIECKUX PHUTYD
W TOHSTHH, IEMOHCTPUPOBATh TPUMEHEHHE IIOTy4YeHHEIX yMEHUH B (Qu3MKe 1
TeXHHKe. OTH CBSI3M Haubolee spPKO BHAHBI B Temax «BekTopsDy,
«TpUTOHOMETPUYECKHE COOTHOIICHHA», «Merton KoopiuHaty u  «Teopema
[Tudaropa».

Vuebueli kypc «['eoMeTpus» BKIIIOHUAET CJIEMYIOIIMe OCHOBHBIC Pa3ZeIbl
comepkanus: «leomeTpudeckie GUIYpHI M HX CBoMcTBay, «lV3mepenue
reOMETPUYECKUX  BENWYHMH», «JleKapTOBEI ~KOOPAWHATBI Ha  INIOCKOCTID),
«BeKTOpBI», «BHKEHHS II0CKOCTI», «[IpeobpasoBanus momo0ousD).

Ha n3yuenue yue6noro kypea «'eomerpus» otogutcs 204 daca: B 7 Kiacce
— 68 uyacoB (2 yaca B Heflelo), B 8 Kiacce — 68 yacoB (2 Jaca B Hezeno), B 9
Kiacce — 68 yacos (2 4aca B HEJIENIO).



COAEPXKAHHUE OBYYEHMUSI
7 KIIACC

HauanbHble TOHATHSA reoMeTprn. Touka, mpsiMas, OTPe30K, JIyd. Yo Bumst
yrioB. BeprukanbHble W CMEXHbBIe YIibl. buccexrpuca yrma. Jlomanas,
MHOTI'OYTOJIbHUK. [lapasiensHOCTh U IEPIEHIUKYISPHOCTD MIPSIMBIX.

Cummerpuunble  ¢urypel. OCHOBHBIE CBOHCTBa OCEBOH CHMMETPHUU.
[IprMephl CUMMETPHHU B OKPYIKAIOIIIEM MHPE.

OCHOBHBIE IIOCTPOEHMsS C TIOMOINBIO LUPKYNS M JHMHEWKH. TpeyroibHUK.
BricoTta, Meuana, OUCCeKTpHUCa, UX CBOMCTBA.

PaBHOGENpEeHHLI W  PaBHOCTOPOHHUM  TpeyroiabHuKH. HepaBeHCTBO
TPEyroJIbHUKA.

CBoiicTBa M TIpM3HAKH pPaBHOOENPEHHOIo TpeyronpHuKa. llpusHaku
paBeHCTBa TPEyTOIbHUKOB.

CBoiicTBa U NIPU3HAKH TapalIeNbHbIX IpsAMbIX. CyMMa yIiioB TpEeyroNbHUKA.
BHelHue yrisl TpeyrolbHUKA.

[IpsMoOyTonpHBIH TpeyroidbHHK. CBOHCTBO MEIHAHBl IPAMOYTOJIEHOIO
TpeyrojbHMKa,  TNpOBeAEHHOM K  TumoTeHyse.  [Ipu3Hakm  paBEeHCTBA
IIPSIMOYTOJBHBIX TPEYTOJBHUKOB. [ [pSIMOYTOIBHBIN TPEYTOIBHEK C yrioM B 30°.

HepaBeHcTBa B I'€OMETPUU: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
IUIMHE JIOMaHOM, Teopema O OOJbIIeM yrie M OOJNbINeH CTOPOHE TPEeyroJbHUKA.
[leprieHOUKYIAP U HAKIOHHAL.

[eoMeTpHYIeckoe MeCTO TO4YeK. bBHCCeKTpuca yria U CepeJuHHBIHN
TIEPIICHTUKYIIIP K OTPE3KY KaK Fe€OMETPUICCKIE MecTa TOIeK.

OKpY)XHOCTh M Kpyr, XOpAa ¥ [WaMmeTp, HX CBOWCTBa. B3ammHoe
PAaCIIONIOKEHIE OKPYXKHOCTU U npsaMoi. KacarenpHas u cexylliasd K OKPYKHOCTH.
OKpy>XHOCTh, BIWCaHHas B Yrojl. DBrucanHas ¥ OIMCaHHAasg OKPYXHOCTH
TpEyroJbHUKA.

8 KJIACC

YeTEIpéxyrobHUKHM. [lapaiuienorpamMM, ero Npu3Haky U cBodcTsa. JacTHBIE
cllydad TIapaiienorpaMMmoB (IPSMOYTOTBHHUK, POMO, KBaapar), UX IPU3HAKH H
cBoifctBa. Tpamelws, paBHOOOKas Tpamenus, €€ CBOMCTBA X IPH3HAKH.
[IpssMOyToNbHAs TpaleIHs.

Merton ynBoenust Menuanbl. LleHTpanpHas cummerpusi. Teopema Qaineca u
TeopeMa O IPOIIOPIIHOHAIEHEIX OTPE3KaX.

CpenHue IMHUK TPEyTOJNIBHUKA U Tpanenuu. LIeHTp Mace TpeyrojabHHKa.

[lomobue TpPeyrolbHUKOB, Kod(duumenT moxodusa. I[lpusHaku monodus
TpeyroNbHUKOB. [IpuMeHeH e 000U IPK PEIIeHHN IIPaKTHIECKUX 3a1ad.



CpoiictBa IUIomaneit reoMeTpudeckux Ouryp. @opMynel U TUIOMALHA
TpeyroNbHIKa, TapallenorpaMma, pomba u Tpamelyy. OTHoIIeHe TIOIMAaNeH
II0JJOOHBIX QUTYD.

Berancienune Iomagei TpeyrolbHIKOB U MHOTOYTOJTPHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. IlpumMeneHne TEOPEMBI [Tucdaropa npy pELICHUH
IIPaKTUIECKUX 3a/1ad.

CuHyc, KOCHHYC, TAHI€HC OCTPOrO yria HPSAMOYTOJIBHOIO TPEYTOJbHHUKA.
OCHOBHOE TPATOHOMETPHYECKOE TOXKIECTBO. TPUrOHOMETPUHICCKHE byHKIUH
yrios B 30, 45 u 60°.

BrmcaHHble W LEeHTPaJIbHBIE YIJIBI, YTOJ MEXIY KacaTeNbHOM M XOpHOH.
Vroel  MeXAy ~Xopaamu M CeKylmuMmd. BrmucaHHBIe M ONHCAHHBIC
qeTHIPEXYTONBHAKY. B3auMHOE PAaCIONOXKEHNHE IBYX okpyxHocrer. Kacanue
okpyxHocteit. ObIIMe KacaTelIbHbIe K IByM OKPYXXHOCTAM.

9 KJIACC

CunHyc, KOCHHYC, TaHIeHC yTJIOB OT 0 mo 180°. OcnoBHOE
TPUTOHOMETPHIECKOE TOXKAECTBO. DOPMYIIBI IPUBEICHHA.

PellleHie TPEYroNbHUKOB. Teopema KOCHHYCOB H TeOpeMa CHHYCOB.
PellleHre PaKTHYECKWX 3afad C WCIOIb30BAHMEM TEOPEMBI KOCHHYCOB H
TEOpPEMBbI CUHYCOB.

[Ipeo6pazosanue mogodus. [logo0bre COOTBETCTBEHHBIX 3ICMEHTOB.

TeopeMa O TpPOM3BEICHHM OTPE3KOB XOPI, TEOPEMBI O IPOM3BEICHNM
OTPE3KOB CEKYIINX, TEOpeMa O KBapaTe KacaTelbHON.

Bekrop, JmiuHa (MOTYNb)  BEKTOPa,  COHANPABICHHBIC  BEKTOPEL
IPOTHBOIOJOXHO  HANpaBICHHbIE  BEKTOPBL,  KOJJIMHEAPHOCTH BEKTOPOB,
PaBEHCTBO BEKTOPOB, OlEpally HaJ BEKTOPAMH. Pazno)xeHue BEKTOpa IO JIBYM
HeKOJUIMHeapHbIM BeKTopaMm. KoopauHaThl BEKTOPA. CkasipHOe IIPOM3BEICHUE
BEKTOPOB, IPUMEHEHHE JUI HAXOXKASHUA JUTHH U yTIIOB.

JleKapTOBE KOOPIMHATE Ha TIOCKOCTH. YPaBHEHUS pSIMOM ¥ OKPY’KHOCTH
B KOOpIHMHATAX, TIEPECEUSHNE OKPYXKHOCTEH M MPAMBIX. MeTto KOOPAUHAT H €ro
IIpUMEHEHHE.

[IpaBuIbHBIE MHOTOYTOJBHUKH. JMMHA — OKPYXXHOCTH. I'pamycHas ©
paj@aHHas Mepa yIja, BBYMCIEHHE IJIHH AYT okpyxxHocTeil. Iliomane Kpyra,
CEKTOpa, CerMEHTa.

J[BHKEHUs IUIOCKOCTH W BHYTPEHHHE CHMMCTPUH Guryp (a7meMeHTapHbIe
npezcTaBiens). IlapanenbHbIi IepeHoc. IToBopoT.



ILIAHUPYEMBIE PE3YJIBTATHI OCBOEHHS ITIPOI'PAMMBbI
VUEBHOT'O KYPCA «TEOMETPHSI» HA YPOBHE OCHOBHOI'O
OBIIIEI'O OBPA30OBAHMS

JIMYHOCTHBIE PE3YJIbTATDI

JIuyHOCTHBIE pe3yJbTaTbl OCBOCHHUS IIPOrpaMMBbI ygeOHOro  Kypca
«"eoMeTpHs» XapaKTepU3YIOTCS:

1) naTpuoTHYeCKoe BOCIUTAHHUE:

MposIBIEHHEM HHTepeca K TMPOLIIOMY M HACTOSIIEMY POCCUICKOH
MATEeMaTHK{A, I[€HHOCTHBIM  OTHOIICHHWEM K  JOCTHXCHUAM POCCUMCKHMX
MaTeMaTHKOB M POCCHHCKOW MaTeMaTHM4YeCKOW IIKOJbIL, K HCIIOJIBb30BAHUIO STHX
JOCTHIKEHHH B IPYTHUX HAyKaX ¥ MPUKIaIHBIX chepax;

2) rpaxaaHcKoe U JyXOBHO-HPAaBCTBEHHOE BOCIIUTAHHE:!

FOTOBHOCTBIO K BBHIIIONHEHHIO O00S3aHHOCTEH rpaklaHWHA U pealn3alii eTo
mpaB, MpeACTaBICHAEM O MAaTeMaTHIECKUX OCHOBAX (bYHKIIMOHUPOBAHUS
PA3NUYHBIX CTPYKTYp, SABJIEHHUH, IPOLEAYP TPAKIAHCKOTO obmrecTBa (HaIpUMED,
BBIGOPEI, OIPOCHL), TOTOBHOCTBIO K 00CYKACHHIO 3THYECKAX mpobiieM, CBA3aHHBIX
C IpaKTHIeCKMM [PUMEHEHHEM JOCTIXKCHHH HayKH, OCO3HaHHEM BaXHOCTH
MOpATBHO-3THYECKHX IPHHIUIIOB B AESTEIPHOCTH yIEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOM HAa aKTHBHOE y4YacTHe B PEHICHMM TpPaKTHICCKUX 3a1ad
MAaTeMAaTHUeCKoll HalpaBIeHHOCTH, OCO3HaHHWEM BaXHOCTH MAaTCMATHHIECKOTO
06pazoBaHusl Ha IPOTSKEHWM BCEH JKU3HHU JULA YCIIEIITHON HPO(PeCcCHOHaTbHON
JeSTENBPHOCTH M DAa3BHTHEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BEIOOpOM U
IOCTPOCHHEM MH/IMBHLyalbHON TPAEeKTOPHK 00pa30BaHys 1 JKU3HCHHBIX IIAHOB C
y4ETOM JIMYHBIX HHTEPECOB M 00IIECTBEHHBIX OTpeOHOCTEH;

4) ncTeTHYeCKO€e BOCIIUTaHHE:!

CITIOCOOHOCTBIO K 3MOIMOHATBHOMY M  O3CTETUYECKOMY  BOCHIPUATHIO
MaTeMaTHIeCKUX OOBEKTOB, 3alad, pelIeHHd, PacCyXIeHHH, YMEHHIO BUMCTH
MaTeMaTHUeCKHe 3aKOHOMEPHOCTH B HCKYCCTBE,

5) HeHHOCTH HaY4YHOI'0 MO3HAHHS:

OpHeHTalliedl B JCATENBHOCTH HA COBPEMEHHYHO CHCTEMy HAyHHBIX
IIpejicTaBIeHni 06 OCHOBHEIX 3aKOHOMEPHOCTAX Pa3BUTHS YCIOBEKa, NIPUPOIEL H
0GIIecTBa, TOHMMAaHHEM MAaTeMaTHIeCKOW HAyKHM Kak CQepsl YEeI0BEUECKOU
JesATENHPHOCTH, 3TAaloB €& Pa3BUTUA M 3HAYMMOCTH JUIA PasBUTHS IMBUIIM3AIIAM,
OBTIA/[eHHEM S3BIKOM MATEMATHKHA M MaTeMaTHYeCKOH KyJIBTYypOH KaK Cpe/iCTBOM
[O3HAHUS MHpa, OBJaICHHEM IIPOCTEHIINMH HABBIKAMU HCCIIeI0BaTENbCKON
JESTEITBHOCTH,



6) ¢usuueckoe BocHHTaHHe, GOpMHPOBAHME KYJBTYPhI 310pPOBLH H
IMOLMOHAJJIBLHOIrO 0JIarono Ty yns:

FOTOBHOCTBIO NPUMEHSTh MaTeMaTH4ecKue 3HaHhA B HHTEpecax CBOCTO
3JI0POBBs, ~ BEIEHHS  3I0POBOIO obpaza KU3HM  (370pOBOE  TIHMTaHWE,
cOaNaHCHPOBAHHBIM pEXUM 3aHATHM M OTHBIXa, perylApHad buznyeckas
AKTHBHOCTD), C(OPMUPOBAHHOCTBIO HABBIKA DeQIEKCHH, TPUSHAHUEM CBOCIO
TIpaBa Ha OIIMOKY M TAKOTO e IIpaBa JPyroro 4enoBeKa;

7) 5K0JIOTHYECKOEe BOCIUTAHHUE!

opueHTanueil Ha MPUMEHEHNEe MaTeMaTHIECKUX 3HAHWI [T peIeHUs 3a1a4
B 0OJAaCTH COXPaHHOCTH OKPYXKAIoIled Cpezbl, IVIAHMPOBAaHHUA IIOCTYNKOB U
OIlEHKM HMX BO3MOJKHBIX TOCIEICTBHA IS OKpYXKalolled Cpebl, OCO3HAaHMEM
I0GAIBHOTO XapaKTepa SKONOTHIeCK X MpoOIeM 1 MyTel UX PEeIleHIs,;

8) aganTanusi K H3MEHSIOMHUMCH YCJIOBUSM COLHAJBLHON H MPHPOAHOH
cpeabl:

OTOBHOCTBIO K JEWCTBUSIM B YCJIOBHAX HEOIPEHCTCHHOCTH, IIOBBIIICHHUIO
YpPOBHS CBOEH KOMIICTEHTHOCTH Y€Pe3 NPAKTHHIECKYIO ESTEIBHOCTE, B TOM HHCIIC
yMeHHe yYUTBCS y APYTHX JIOZACH, IproOpPETaTh B COBMECTHOH HEATEIHLHOCTH
HOBBIE 3HAHUS, HABBIKK ¥ KOMIIETEHIIMH U3 OIIBITA APYTHX;

HEOOGXOMMMOCTEI0O B (OPMHPOBAHHM HOBBIX 3HAHUK, B TOM HHCIC
(GopMyTHPOBaTh MJIEH, MOHSITHUS, FHIIOTE3bI 00 00BeKTax U SIBICHUAX, B TOM YHUCIIE
paHee HEH3BECTHBIX, OCO3HABATh neduIuTEl  COOCTBEHHBIX —3HAHUH M
KOMIIETeHTHOCTEH, INTAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOGHOCTBIO ~ OCO3HABaTh CTPECCOBYIO  CHUTyallMio, BOCIPUHMMATh
CTPECCOBYIO CHTyallMiO KakK BBI3OB, TpeOyromuil KOHTPMED, KOPPEKTUPOBATH
IpUHEMaeMble pelleHus M HedcTsus, QOpMyTMpOBATH M OLCHMBATE PUCKHA H
TIOCJIEICTBUS, POPMUPOBATH OIIBIT.

METAOPEIMETHBIE PE3YJIbTATBI
Io3HaBaTelbHbIe YHHBEpcaibHble yaeOHble AeHcTBHSA

BazoBble JornyecKue AeiCcTBUS:

e BBIBJIATH M XapaKTEPH30BaTh CYIIECTBCHHBIC NPU3HAKA MaTEMaTHIECKHIX
0GBEKTOB, TIOHATHN, OTHOIIEHWH MEXIy HOHSTHAME, (OPMYyJTHPOBATH
ompeneieHrs  IIOHATHH,  yCTaHABIMBATH CYILIIECTBEHHBIA  IPU3HAK
kaccHbUKaIiy, OCHOBAaHMA Iy OOOOINCHMA M CPaBHCHHA, KPUTCPHH
MPOBOAVMOTO aHAJIN3a;

e BOCIpHUHWMATb, (OPMYIHUpPOBATE | npeoOpa3oBBIBaTh  CY)KICHHA:
yTBEpAUTENbHBIE ¥ OTPHIATENBHBIC, CIMHAYHBIC, HACTHBIC M obmiue,
YCIIOBHBIE;



BRISBJISATH  MaTeMaTHUeCKHe  3aKOHOMEPHOCTH,  B3aHUMOCBI3M U
npoTHBOopedrst B (DaKTax, JAaHHBIX, HAONIONCHMAX M YTBEPKACHHMAX,
IpejaraTh KPUTEPUH JUIS BEIABICHHUS 3aKOHOMEPHOCTEH U MIPOTUBOPEUU,
7e7aTh BHIBOIBI C HCIIONB30BAHMEM 3aKOHOB JIOTHKH, IEMYKTHUBHBIX M
MHIYKTHBHBIX yMO3aKIIFOUeHHH, YMO3aKITFOUCHHH 110 aHATIOTAH;

pa3GupaTh JOKA3aTeNbCTBA MATEMATHIECKUX YTBEP)KICHHUH (mpsiMBbIe U OT
IIPOTHUBHOTO0), MPOBOIUTH CAMOCTOSTENBHO HECIOXHBIE JOKa3aTebCTBa
MaTeMaTU4ecKUX (HakToB, BBICTpaWBaTh apryMEHTalldI0, TPUBOAUTD
IPAMEPH! H KOHTPIIPAMEPEI, 000CHOBBIBATH COOCTBEHHBIE PACCY K/ICHUS;
BBIOMpaTh CIOcO0 pelleHus ydeOHOW 3amaud (CPaBHHBATH HECKOIBKO
BADMAHTOB peIlleHus, BHIOMpATh Haubolee NOAXOIMIMH C  y4ETOM
CaMOCTOSATENHHO BEIJEJIEHHBIX KDUTEPHEB).

BasoBble HccenoBaTeJIbCKHE 1eCTBUA:

MCIIONB30BaTh BOIPOCH! KaK HCCIENOBaTENbCKINA HHCTPYMEHT IO3HAHHA,
GOpMyIMpoBaTh BOIPOCHEl, (DUKCHPYIOIIHE IIPOTHBOPETHUE, npobieMy,
CAMOCTOSTENHHO YCTAHABIMBATH KCKOMOE M JIAHHOE, (hOPMHUPOBATH
TUIIOTE3Y, apTyMEHTHPOBATh CBOIO MMO3UIIHIO, MHEHHUE,;

IIPOBOJMTL IO CaMOCTOATENHHO COCTABICHHOMY  IUIAHY HECIIOHBIN
3KCIIEPUMEHT, HEOOIBIIOE NCCIIEI0BAHUE 10 yCTaHOBIICHUIO 0ocoOeHHOCTEH
MAaTeMaTHIeCKOro 00beKTa, 3aBICUMOCTEN 00BEKTOB MEX Ty COOOM;
CaMOCTOATENEHO (HOPMYIUPOBaTh OOOOIIEHUS ¥ BBIBOJBI II0 pe3yabTaTaM
TIPOBENEHHOTO HAOIONEHHS, WMCCIEI0BAHUS], OIEHMBATH NOCTOBEPHOCTH
[TOJTyYeHHBIX PE3YJIbTATOB, BEIBOIOB M 0000IICHHH;

IIPOTHO3MPOBATh BO3MOXKHOE pasBUTHE Ipollecca, a TaKkKe BBIZABUIATH
IIPETOJIOKEHIS O €0 Pa3BUTHU B HOBBIX YCIIOBHSIX.

PaGora ¢ undopmanHe:

BBISIBILSITh HENOCTATOYHOCTh M HM30BITOYHOCT MH(OpPMAIWH, aHHBIX,
HeoOXOIUMBIX [UTSI pEIIeHHs 3a/1a4H;

BEIOMPATh, AHAJIU3UPOBATh, CHCTEMATH3MPOBATH H HHTEPIPETHPOBATH
HHQOPMAIIMIO PA3IXYHBIX BUJIOB U (OPM IIPEJICTaBICHU,

BEIOMpaTs (QOpMY IIPEACTABIEHWA WHQOpMAIMM K WLIIFOCTPHPOBATH
pelllaeMble 3a/[aud CXeMaMH, JMarpaMMamy, WHOH rpadpukodl U HX
KOMOMHAIASIMU,

OLIEHMBATh HAA&KHOCTH WHGOPMAIWM II0 KPUTEPUAM, IPEIOKECHHBIM
YUUTENEM WIH CHOPMYTHPOBAHHBIM CaAMOCTOATENBHO.

KoMMyHHKATHBHbIE YHHBepcalbHble yuyeOHbIe el CTBHAS:

BOCIIPMHMMATE ¥ (HOPMYIMPOBATh CYKICHUS B COOTBETCTBHHU C yCIOBUAMU
U TeJIsIME OOIIeHus, ICHO, TOYHO, TPaMOTHO BBIpa)KaThk CBOIO TOUKY 3PEHHUA



B YCTHBEIX M IIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHUA II0 XONy PCIICHUA
3a]1a4M, KOMMEHTHAPOBATE ITOIy4EeHHEIA Pe3yIIbTaT;

B X0/ 00CY X IeHHS 3a1aBaTh BOIPOCHI TI0 CYHMIECTBY 00CYKIaeMOi TeME,
npo6lieMsl, pelraeMoi 3afauy, BBICKa3blBaTh HJICH, HAl[EJICHHBIC HA IIOWCK
pellleHys, COIOCTABIATE CBOM CYXAEHHS C CYXICHHAMH JpyIuX
YYaCTHHKOB JAHajora, oOHapy)KHBaTh Pa3IMYMe M CXOJCTBO IO3ULHH, B
KOppeKTHOU Gopme GopMyIHpOBaTh Pa3HOTIACKS, CBOU BO3PAXKEHNU,
NpPEACTaBIATh  pe3ylbTaThl  peIleHus  3ajayH, AKCIIEPUMEHTA,
FICCIIEIOBAHMUS, IPOEKTA, CAMOCTOSATENIBHO BEIOMPATh (OpMAT BBICTYILICHHUS
C Y4ETOM 3a71a4 [TPEe3EHTAI[MU X 0COOEHHOCTEH ay [UTOPHH;

[TOHHMMATH ¥ HCIIONE30BaTh IPEUMYIIECTBE KOMAHIHON U HHIAWBUIYaIbHON
paboThI [P PeIIeHN! ydeOHBIX MaTeMaTHIeCKUX 3a/aY;

IPUHMMATD Le]lb COBMECTHON JIATENbHOCTH, IIAHWPOBATh OPTaHU3AIMIO
COBMECTHOH paboTBI, pacmpefelsiTh BHABI paboT, [OTOBApPUBATHCH,
06Cy kK IaTh IIpOIeCC ¥ Pe3yIbTaT paboThl, 06001IaTh MHEHNI HECKOIBKUAX
IO,

y4acTBOBaTh B TPYNNOBBIX (opmax paboTe (06CyKIeHus, OOMeH
MHEHHSMHE, MO3TOBBIE IIITYPMBI ¥ APYTHE), BEIIONHATE CBOKO 4acTh pabOTE
W KOODIAMHHDPOBATH CBOM HEHCTBHA C JPYTHMH HICHAMH KOMAaH[IBL,
OlIEHHBATh KadecTBO CBOEro BKJIada B OOMMN IPOMYKT IO KPUTEPHAM,
chOpMyIMPOBAaHHBIM yJaCTHUKAMHU B3aUMOCHCTBHU.

PeryasTuBHble yHUBepcaabHble y4eOHbIE NeiCTBUSA

CaMOOPFaHH3aHHﬂ!

CaMOCTOSTENLHO COCTABIITh IIIaH, alTOPUTM peIleHUs 3ajauu (WId ero
9acTh), BHIOMPATh CIOCOO peIleHHs ¢ y4ETOM HMEIOIMXCA PECYpCoB M
COOCTBEHHBIX BO3MOXHOCTEM, apryMEHTHpPOBaTh K  KOPPEKTUPOBATH
BAPUAHTHI PENIeHNH ¢ yIETOM HOBOK HH()OPMALIUHL.

CaMOKOHTPOJIb, SMOIHOHANbHBIA HHTEJJIEKT:

BJIAJIeTh CII0OCO0aMy CaMOITPOBEPKH, CAMOKOHTPOJI ITpoLiecca ¥ pe3ybrara
pelleHust MaTeMaTHUYECKOH 3a/1a4H;

IpeIBUIETh TPYAHOCTH, KOTOPEIE MOT'YT BOSHUKHYTD IIPH PEIICHUH 3aa4H,
BHOCHTH KOPPEKTUBBI B JESTENHOCTh Ha OCHOBE HOBBIX OOCTOSTEIECTS,
HaMIeHHBIX OLIMOOK, BEISBICHHBIX TPYIHOCTEH,

OIIEHWBATh COOTBETCTBUE PE3YJbTAaTa JIESTeIBHOCTH IIOCTABICHHOHN LEeIH K
YCIIOBUSM, OOBACHSITH NPUYMHBI JOCTIDKCHUS UM HEIOCTYDKEHWS LCIIH,
HaXOIUTh OMHUOKY, JaBaTh OLEHKY IIPHOOPETEHHOMY OIIBITY.



IPEIMETHBIE PE3YJbTATBI

K xoHIly oOydeHus B 7 Kijacce OOYYarOI[MHCS IOMYYHMT CIEIYIOIIHS
IIpeIMETHBIE PE3YIbTATHI:

Pacrio3HaBaTh W3ydYEHHBIE TeOMETpUYecKHe (HUIyphl, OIPENeNATh HX
B3aHMHOE PpACIIOIOKEHHE, M300paxarh TIeOMETPUYECKUE burypsl, BBIIOJIHATDH
4epTEXKM IO YCIOBUIO 3anauu. M3MepsATh JMHEHHEIC H YIJIOBBIE BEJIMIHHBIL.
PemaTe 3aaun Ha BEIYHCIEHUE IMH OTPE3KOB U BEJIMYUH YTIJIOB.

Jlenate TpyOyio OIGHKY JMHEHHBIX ¥ YIJIOBBIX BEJIMYMH TIPSIMETOB B
peanbHOM JKW3HH, Pa3MepOB NPUPOIHBIX OOBEKTOB. Pa3muyarh pasMephl STHX
00BEKTOB IO MOPAAKY BEIUIHHEL.

CTpOUTh UepPTEKU K TEOMETPHISCKHAM 3a1adaM.

[Tonp30BaThCA IpW3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, MCIIOIb30BATH
TIPU3HAKA U CBOMCTBA PaBHOOEIPEHHEIX TPEYTOIbHUKOB IIPH PEIICHAN 3a/1aH.

[TpoBOMUTE JIOTHYECKUE PACCYKAEHUS C HCIIOIB30BAHMEM TEOMETPUICCKUX
TEOPEM.

[Tonp30BaThCA IPH3HAKAMHU PABEHCTBA IPSMOYTOIBHBIX TPEYTOJTBHHUKOB,
CBOHCTBOM  MeOMaHbl, TMPOBENEHHOM K  THUIIOTEHY3€  IPAMOYTOJBHOTO
TPEyTOJIBHHKA, B PEIIEHUH F€OMETPUISCKHUX 3a/1aq.

OmpenensaTh napauieIbHOCTh IPAMBIX ¢ IIOMOIIBIO YIJIOB, KOTOPBIE oOpazyer
¢ HUMH ceKyias. OmpenensTs NapaiebHOCTh IPSIMBIX C IIOMOIIBIO PaBeHCTBA
PACCTOSIHUN OT TOUEK OJHOU MPSIMOH IO TOYEK IPYTO#l IPSIMOH.

Pemmats 3a1a4uu Ha KiieT4aTol Oymare.

ITpoBOAUTH BBEIYUCIEHMS MW HAXOOUTh YHUCIIOBBIE U OyKBEHHbIE 3HAYEHUS
YIJI0B B TeOMETpHYeCKMX 3ajadax C HCIOIb30BaHMEM CYyMMBI  yIUIOB
TPEyrONbHUKOB ¥ MHOTOYIOJIBHUKOB, CBOWCTB YIJIOB, 00pa30BaHHBIX IIPH
[IepeceveHny JBYX NapalIeNbHEIX MpPsAMBIX CeKyIeHd. PermaTs NIpaKTHIeCKHe
3a7a4d Ha HaxXOXXJIEHHE YIIIOB.

BrageTh MOHSTHEM TI'eOMETPHUYECKOTO MECTa TOYEK. YMETh OIPENCTATh
OUCCEKTPHCY YIJla ¥ CepeIUHHBIA NEPIIEHIUKYILIP K OTPE3KY Kak reOMETPUICCKHIE
MecTa TOYeK.

DopMyIMpPOBATE OIpENeNeHns OKPYXXHOCTH M Kpyra, XOpABl U AHaMeTpa
OKPY’KHOCTH, TIOJIb30BAThCS KX CBOMCTBAMH. Y METh IIPUMEHATE OTH CBOMCTBA IIpU
peIlIeHNnH 3a1a4.

BrnageTh MOHATHEM OIMCAHHOM OKOJIO TPEYroJIbHMKa OKPYKHOCTH, yMETh
HaxOnuTh e ueHTp. I10mb30BaThCs (HaKTaMH O TOM, YTO OHMCCEKTPUCHI YITIOB
TpPEyToNbHUKA [EPeCeKaroTcsl B OXHOW TOHYKe, W O TOM, HTO CCEpEAMHHBIC
MepIEHANKYILIPEI K CTOPOHAM TPEYTOJIPHUKA IIEPECEKAIOTCS B OJTHOY TOYKE.

BrajmeTs MOHATUEM KacaTeNbHOU K OKPYXXHOCTH, ITOJIB30BATHCS TEOPEMOHU O
IIepIIeHIUKYISPHOCTH KacaTeIbHOM U pajiyca, IIPOBE/IEHHOrO K TOHUKE KaCaHHs.



[Tobp30BaThCs IPOCTEHITUMI T€OMETPUIECKUMY HEPAaBEeHCTBAMU, [IOHUMATh
UX MPaKTUYECKUN CMBICIL.

[TpoBOAUTE OCHOBHBIE T€OMETPHUYECKUE ITOCTPOCHHMS C TIOMOIIBIO IIUPKYJIA U
JIMHEHKU.

K xoHmy ofydenws B 8 KJacce OOydaroUWACs MOTYyYUT CIEAYIOLIME
IIpeIMETHBIE PE3yIbTaThL:

Pacrmo3HaBaTh OCHOBHBIE BHIBI YETHIPEXYTOIBHUKOB, HMX OJICMEHTEL
TOJTB30BAThCA UX CBOMCTBAMHY IPU PEIIEHUU F€OMETPUIECKUX 3aad.

[IpUMEHSTh CBOMCTBA TOYKM IEPECEUCHHI MeIHaH TPEeyroibHUKa (LEHTpa
Macc) B pelIeH’H 3a1ay.

BrazeTs MOHATHEM CpelHEH JUHUM TPEyrONLHUKA U Tpaneluu, MPUMEHATH
WX CBOMCTBAa IIPH pELIEHAHM TeOMETpUUecKHX 3afad. Ilonb3oBaTbes TeOopeMon
darneca 1 TEOPEMOH O MPOMOPIIOHANBHBIX OTPE3KaX, IPUMEHAT UX JUII PELICHIS
MIPaKTUYECKUX 3a1ad.

[ IpuMeHSTh TPU3HAKY [T0J00UI TPEYTrOJIbHIKOB B PEIICHUH [€OMETPHICCKUX
3a/1ad.

[Tone3oBaThes Teopemodt I[ludaropa [y pelleHus TE€OMETPUYECKUX H
npakTudeckux 3amad. CTPOUTh MaTeMaTHYeCKyld MOZIENh B IIPAKTHIECKUX
3amagax, CaMOCTOATENLHO JeNaTh UepPTEX U HAXOAUTh COOTBETCTBYIOIIUE IIIAHEL

BrnameTh TOHSATHSMH CHHYyCa, KOCHMHyca M TaHI€HCa OCTporo yria
IPAMOYTOJBHOTO TpeyronbHUKa. 11omp30BaThCs STUMH MOHATUAMH JUIA PEIICHIT
IIPaKTUYECKUX 3a7ad.

Beruucaarh (pa3aidHBIMU CIIOCO0aMM) ILIONIA(h TPEYTOJIbHUKA WM IIJIOINAIH
MHOTOYTONBHBIX ~Quryp (HOJB3ysCh, TIle HEeOOXOMUMO, KaJIbKYJISITOPOM).
[IpUMEHATH MMOTy4eHHBIE yMEHM B IPAKTUYIECKHUX 3aadax.

BrnameTh MOHSTUSMHM BIMCAHHOIO W LIEHTPAlIbHOIO YINIA, HCIIOJIb30BATH
TeopeMbl O BIMCAHHBIX yIIaX, YIIaX MeXIy XOpAaMu (CEeKyIUMH) U yIiie MEeXIy
KacaTeJIbHOM U XOPIO# MpH pelleHuH FeOMETPUIECKIX 3a1ad.

BrageTh MOHSTHEM OIMCAHHOIO YeTHIPEXYTONBHUKA, MPHUMEHATL CBOWCTBA
OIIMCAHHOI'0O YETHIPEXYTONBHUKA IIPY PEIIEHNH 3aad.

[IprMeHATH TMOXy4YeHHbIE 3HAHUA HA IPAKTHKEe — CTPOMTH MAaTEMaTHIECKUC
MOJIEITH [UIs 33/1a4 PeATbHOM KI3HH U IPOBOJUTH COOTBETCTBYIOIIUE BHITUCICHIU
C INpHMeHeHHeM IOf00Ws ¥ TPUrOHOMETPUH (TONB3YsCh, TAe HEOOXOMMMO,
KaJIbKYJISITOPOM).

K xoHmy ofydenuwss B 9 KJjacce OOydarOlIUiCs IONYyYUT CIEAYIOMINC
[IpeIMETHBIE Pe3yIbTaThl:

3HaTh TPHUIOHOMETpUYECKHe GYHKIMH OCTPhIX YIJIOB, HAXOIMTh C HX
TOMOILGI0 Pa3NFYHEIEe SIEMEHTHl [IPSIMOYTOIBFHOIO TPEYTONbHHKA («pelleHHe



IIPSIMOYTOJIBLHBIX TPEYTOIBLHUKOBY). HaXomuTs (¢ HOMOIIBIO KAllbKYIISATOpa) ATHHEL
U YIIIBI I HeTaONWIHBIX 3HAUECHUH.

[one30BaTkcs (HOpPMYTaMHU TIPUBEJEHUS U OCHOBHEIM TPHTOHOMETPUYECKUM
TOXXIECTBOM MJI1 HAXOXKIEHHS COOTHOIIEHUM MEXIY TPUTOHOMETPHIECKUMHU
BEJTUIMHAMH.

Hcronp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB Ul HaXOXICHUS Pa3lIUIHbIX
3]IEMEHTOB TPeyrolbHKUKa («pelleHne TPEeyroNbHUKOB»), MPUMEHSATh HX IPH
pelieHrH TeOMETPUYECKHX 3a/1aY.

BrameTs MOHATHUSAMM  I[IpeoOpa3oBaHMs  [OJ00HMsA,  COOTBETCTBEHHBIX
5JIEMEHTOB MOROOHKIX Guryp. [1oB30BaThHCS CBOMCTBAMHU TOZOOMS IIPOM3BOTBHBIX
OHUryp, yMeTh BBIYMCIATH [UIMHBI M HaXOIWTh YITIBl y HOMOOHBIX QHUIY.
[TpuMeHsAThL CBOMCTBA MOJOOMS B TPAaKTHYECKHX 3amavax. YMETh IPHBOJUTEH
IPUMEPBI TOJJOOHBIX QHUTYDP B OKPYKAIOIIEM MHUpE.

[Tombp30BaThCs TEOPEMaMU O TPOU3BEACHUH OTPE3KOB XOPJ, O MPOU3BEICHUN
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelIbHOM.

[Tonb30BaThCS BEKTOPAMH, TIOHUMATh MX TCOMETPUYECKHM M (QU3HYECKUN
CMBICT, IpPMMEHATh WX B pEUIEHHH TI'COMETPHYECKMX H (QU3MIECKHX 3a/ad.
[TpUMEHATH CKASIPHOE [IPOM3BEAECHNE BEKTOPOB [JIsl HAXOXKICHUS IIMH U yTJIOB.

[Tonb30BaThCcs METOAOM KOOpPAWHAT Ha IUIOCKOCTH, IPUMEHSATH €ro B
pELIeHUH T€OMETPUIECKUX 1 IPAKTUIECKUX 3a/1ad.

BiameTs MOHATHAMHM IIPABUIBHOTO MHOTOYIONBHHKA, IJIMHBI OKPY)XXHOCTH,
IJIUHB! TyTH OKPYXKHOCTH ¥ paJdaHHOW Mephl yIjla, YMETh BBIYHCIATH IJIOIIAIb
KpyTa ¥ ero yacteil. [ [pIMeHATh oTy4eHHbIe YMEHNUSI B IPAaKTHYECKHUX 3a/adax.

Haxomute ocu (WIM IIEHTPHI) CHMMETPUU (QHUIyp, NPUMEHSTH IBIKCHHUSA
IUIOCKOCTH B TIPOCTEHUIIINX CITydasx.

[TprMeHATh TOJMyYeHHbIE 3HAHUS Ha NMPAKTHKe — CTPOUTH MaTeMaTHYECKHE
MOJIeTIH JUIs 3a/1a4 PEAbHOM KI3HN U IIPOBOJUTE COOTBETCTBYIOIINE BEITUCICHUA
C TpUMEHEHHeM MONOOWs ¥ TPUrOHOMETPUYECKHX (GyHKIui (TONIb3ysCh, TIe
HEOOXOAMMO, KaTbKYISTOPOM).
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YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O IPOLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JUISL YYEHUKA

Teomerpus. 7-9 xnace. AtanacsH JI.C., Byry3os B.®., Kagomues C.b. u 1p.

METOJUYECKUE MATEPHUAJIBI IJIAA YUUTEJIA

TemaTuyeckue mjiaKaTel
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