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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PA3EJIOB IIKOJIBHOW MAaTEMaTHKH,
UMEIOLINI CBOEH LIeNbI0 00€CIeUnTh W3Y4YEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [|€eHHOCTh M3ydeHus reOMeTpur Ha YpOBHE OCHOBHOTO
o011ero 00pazoBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOJAUTD
JIOKa3aTeJIbHBIE PACCYKICHHUS, CTPOUTD JIOTHUYECKUE YMO3AKIIIOUCHHUsI, JJOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXIeHuss «OT IPOTUBHOIO», OTJIWYaThb CBOWCTBA OT  IPU3HAKOB,
(bopMyIMpPOBaTH OOPATHBIE YTBEPKIACHUSI.

Bropon 1enpl0 HU3ydeHUs TIE€OMETPUM SBIIACTCSA HCIIOIB30BaHUE €€ Kak
MHCTPYMEHTA NPU PEIICHUU KaK MATEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPENEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONHUCATh CIOBAMHM JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyeMmble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS JUHUSA B W3YYEHUU T€OMETPHUH.
[Ipu pemieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYYarolUMNCS YYHUTCS CTPOUTH
MAaTeMaTHYECKUE MOJEIM PpPEAIbHBIX JKM3HEHHBIX CHUTyallMd, IPOBOJIUTH
BBIYMCIICHUS U OLIEHUBATD aJICKBATHOCTH IOJyYEHHOTO PE3YJIbTaTA.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T'€OMETPUU C JAPYTUMH y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIB30BAaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue cootHoueHus», «Meroxn koopaunat» u «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE DPAa3feiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYMH», «JleKapTOBBI KOOpAMHATBI HAa  IUIOCKOCTWY,
«Bektopsy, «J[Bmkenus miaockoctiy, «IIpeodpazoBanus mogo00us.

Ha u3ydenue yue6HOro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 gacoB (2 daca B Henenwo), B 8 kiacce — 68 yacoB (2 yaca B Helelw0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

HavanpHble noHsTHsA reomerpun. Todka, mpsMasi, OTpPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble M CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroJibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMONIBIO LMPKYJIS MU JIMHEUKU. TpeyroyibHHK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONUCTBA.

PaBHOOEpeHHBIE U pPaBHOCTOPOHHUN  TpeyroiabHukU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJILHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOMCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  TNPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TPEYroibHUK C yIiioM B 30°.

HepaBeHcTBa B reoMETpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJsibllieM yriie U OoJbllel CTOPOHE TPEyroJibHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MeCTO TO4YeK. buccekTpuca yrima W CepeIMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMoi. KacatenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnMcaHHas OKPY>KHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYacTHble
Clly4an TMapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), MX MPU3HAKU H
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoeHuss Mmeauansl. LlenTpanbHas cumMmerpusa. Teopema Daneca u
TeopeMa O INPONOPLUOHATIBHBIX OTPE3KAX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronpbHUKOB, Ko3pduiment mnomodus. I[lpusHaku momOOHs
TpeyroJibHUKOB. [IpuMeHeHne noao0us npu peleHny NPakTUYeCKUX 3a/1ay.



CpoiicTBa miom@aaei reomerpudeckux ¢uryp. DopmMynsl i IUIOMIAU
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIIOMaAeH
oI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOr0 yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YyHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M LEHTpalbHBIE YTJIbI, YrOJ MEXAY KacaTeJIbHOW M XOpIOMu.
VYrimel  Mexay ~XopaaMu M CeKylUIMMHU. BrnucaHHele W OINKCaHHBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnoioxkeHue JAByX OKpyxkHocrel. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbl IPUBEAECHUS.

Pemienne TpeyronpHukKoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienne mnpakTHYeCKMX 3adad4 C MUCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [logqodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BEIAECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KacaTEIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO  HAIIPABIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpalliM Haja BEKTOpaMu. PasnojkeHue BEeKTOpa IO ABYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXO0KICHUS JJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJMHATAX, IIEPECEUCHUE OKPYKHOCTEH U MPSIMBbIX. MeTO KOOPAMHAT U €ro
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIbHUKK. JlmuHa OKpyxkHOCTH. ['pamycHas wu
paavaHHas Mepa yIyia, BBIUMCICHHE IUJIMH AYr OKpyxHocteu. [lmomanes kpyra,
CEKTOpa, CErMEeHTA.

JIBuKeHMsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (QUryp (dJIeMEeHTapHbIE
npenacrasienus). [lapamnensHeiil nepenoc. [ToBopor.



IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA IHPOI'PAMMBI YUYEBHOI'O
KYPCA  «I'EOMETPUS» HA  YPOBHE OCHOBHOTI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Ppe3yJabTaThl OCBOCHHUS MpOrpaMMmbl yueOHOro kypca «l'eomerpusi»
XapaKTEPHU3YIOTCH:

1) maTpuoTnyeckoe BOCIMTAHHE:

NPOSIBICHUEM WHTEpeca K MNPOLUJIOMY M HACTOAIIEMY POCCHICKOW MaTEMAaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHUKEHUSM POCCUMCKAX MATEMATUKOB W POCCUNCKOU
MaTeMaTUYECKOW IIIKOJIbI, K HCHOJIb30BAHUIO ATUX JOCTHXKEHUU B JIPyrMX HayKax U
MPUKIATHBIX chepax;

2) rpaxIaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO OOSI3aHHOCTEH Tpa)KJIaHWHA U pealu3alldd €ro Ipas,
MIPE/ICTABICHUEM O MATEMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, TIPOLIEAYP T'Pa’KJaHCKOTO 00IecTBa (HampuMep, BHIOOPHI, OIIPOCHI), TOTOBHOCTHIO
K OOCYXIEHUIO DSTHUUYECKHUX MpOoOJieM, CBSI3aHHBIX C TMPAKTUYECKUM MPUMEHEHUEM
NOCTUKEHUW HAyKH, OCO3HAHMEM BAXHOCTM MOPAJIBHO-3TUYECKUX TMPUHIMUIOB B
NEATEIbHOCTU YYEHOTO;

3) TpyAoBOe BOCIIMTAHUE:

YCTAHOBKON Ha aKTMBHOE y4acTHE B PEIICHUHU MPAKTUYECKUX 3a7a4 MaTeMaTHYECKOU
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOro OOpa30BaHUsl Ha MPOTSKEHUU
BCEU KU3HU IS YCIEITHON PO(eCcCHOHaTbHOM NeATeTbHOCTH U Pa3BUTHEM HEOOXOAMMBIX
YMEHUW, OCO3HAHHBIM BBIOOPDOM U TIOCTPOEHHUEM HHAMBUAYAJIBHON  TPACKTOPUU
0o0pa3oBaHUsl W >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB W OOIIECTBEHHBIX
MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K 3MOIMOHATBHOMY M ACTETUYECKOMY BOCIPHUSATHIO MATEeMaTHYECKUX
OoOBEKTOB, 3ajay, pEHICHUH, pacCyKIeHWW, YMEHHIO BHUJETh MaTeMaTHYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O IMO3HAHMS:

OpHEHTAaIIUEH B JIEATETLHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MPEACTABICHHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTUS YEJIOBEKAa, MPUPOABI M OOIIECTBA, MOHUMAaHUEM
MaTeMaTUYECKOM HayKu Kak c(epbl ueloBEeUeCKOW AeATENbHOCTH, ITANOB €€ pa3BUTUS U
3HQUUMOCTH I Pa3BUTHUS IMBWIM3AIUM, OBJIQJACHUEM S3BIKOM MaTEMaTHKU U
MaTeMaTUYECKOW KyJbTYpON KaK CpPEICTBOM MO3HAHUS MHUpPa, OBJIAJACHUEM MPOCTEHUIINMHU
HaBBIKAMH HCCJIEI0BATEIbCKON JIEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, GopMHPOBAHHME KYJbTYPbl 310POBbSI W
IMOIMOHAIBHOIO0 0J1ArONOJTyYHs:

TOTOBHOCTBIO TPUMEHSITh MaTEMaTUYECKHE 3HAHHUS B HHTEpPECaxX CBOEr0 3JI0POBbBS,
BEJICHUS 3710POBOTO 00pa3a KU3HM (370pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEIKUM 3aHATHI



U OTJIbIXA, PEryJsipHas pU3ndecKasi akTUBHOCTH), C(POPMHUPOBAHHOCTHIO HABBIKA PEQIICKCHH,
pU3HAHHEM CBOETO IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa JIPYroro YelI0BeKa;

7) 3K0J10THYeCKOe BOCIIUTAHUE:

OpUEHTallMel Ha MPUMEHEHHE MaTEMaTUYECKUX 3HAHUM JIs1 pelIeHus 3a/1a4d B 001acTu
COXPAHHOCTH OKpYXaloleld cpeibl, INIAHUPOBAHUS MOCTYNKOB M OLUEHKH MX BO3MOXKHBIX
MOCJIENCTBUA Ui OKPY’KaloIIeW Cpelbl, OCO3HaHWEM TIJI00aJbHOrO  Xapakrepa
HKOJIOTUYECKUX MPOOJIEM U MyTel UX pPelICHHUS;

8) ajanTanus K M3MEHSIIOIUMCS YCJIOBUSIM COLUAIBLHON M IPUPOIHON Cpebl:

TOTOBHOCTBIO K JECHCTBHUSIM B YCJIOBHUAX HEONPEAECIEHHOCTH, MOBBIIMICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AESITEIbHOCTh, B TOM YUCJIE YMEHUE YUUTHCS
y JpYyrux JIIOjAel, nNpuoOpeTaTh B COBMECTHOW AESATEIBHOCTH HOBBIE 3HAHUS, HABBIKU U
KOMIIETEHIIMU U3 OIBITA IPYTHX;

HEOOXOAUMOCTBIO B (DOPMHPOBAHUM HOBBIX 3HAHWUH, B TOM 4Hcie (OPMYINPOBATH
UJeU, TMOHATHUSA, TUIOTE3bl 00 OOBEKTAaX M SIBJICHUAX, B TOM YHCIIE PAHEE HEU3BECTHBIX,
OCO3HaBaTh JAE€PUIUTHI COOCTBEHHBIX 3HAHUI W KOMIETEHTHOCTEH, IUIAHMPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYyallMI0, BOCIHPUHUMATH CTPECCOBYIO
CUTYallMIO0 KaK BBI30B, TPEOYIOIUN KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PEUICHUS U
nencTBud, (OpMyIUPOBaTh U OLEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAITPEAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble 1ornueckue aeiicTBU:

e BBISIBJIATH U XapaKTEPHU30BaATh CYIIECTBEHHbIC MPU3HAKK MAaTEeMaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHUM MEXIY MOHATUAMU, (HOPMYITUPOBATH ONPEACIICHUS MOHSATHUH,
yCTaHABJIMBATh CYIIECTBEHHBI TPHU3HAK  KJIacCU(PUKALUMA, OCHOBAHMS IS
000011IeHNs U CPAaBHEHMUSI, KPUTEPUHU MTPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIUPOBATH U MPEOOPA30BHIBATEL CYKJCHUS: YTBEPAUTEIbHbBIC U
OTpHUIlaTeIbHbIE, AMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

e BBISBIATH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3W M MPOTUBOPEUYUS B
dakTax, MaHHBIX, HAOMIONCHUSIX U YTBEPKACHUSIX, NpPENIaratb KpPUTECPUHU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

e JICJIaTh BBIBOJBI C UCIIOJb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U UHIYKTUBHBIX
YMO3aKIIOUEHUM, YMO3aKIFOUCHHUI TI0 aHAJIOTUH;

e paszbupaTh JOKa3aTeIhCTBA MATEMATHUYECKUX YTBEPXKACHHM (MpsSMble U OT
MPOTUBHOI0),  MNPOBOJUTH  CAMOCTOSITEIbHO  HECJIOXKHBIE  JOKa3aTeIbCTBA
MareMaTH4eckux (hakTOB, BBICTpAWBaTh ApPTryMEHTAIIMIO, MPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh CHOCOO pemieHus yuyeOHOUW 3amadyn (CpaBHHBATh HECKOJHKO BapHAHTOB
perieHusi, BEIOupaTh HanboJiee MOAXOISIINN C Y4ETOM CaMOCTOATEIHFHO BbIIEIEHHBIX
KPUTEPUEB).

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:



WCIIOJIB30BaTh  BONPOCHI  KaK  HMCCIEAOBATEIIbCKUH ~ MHCTPYMEHT  TO3HAHUSA,
dopMynupoBaTh BOIIPOCHI, dukcupyromme IPOTHUBOPEYHE, npobiemy,
CaMOCTOSITENIbHO YCTaHaBIMBATh MCKOMOE W JaHHO€, (OpPMHUPOBATH THUIIOTE3Y,
apTryMEHTHUPOBATH CBOIO MO3UIINIO, MHCHHUE;

MIPOBOJIUTH TI0 CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIM JKCIIEPUMEHT,
HEOOJIBIIIOE HCCIEOBAaHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHYECKOTO
00bEKTa, 3aBUCHUMOCTEH O0OBEKTOB MEXIY COOOiA;

CaMOCTOSITENILHO ~ (OPMYITUpPOBaTh OOOOIMIEHUS ¥ BBIBOABI IO  pe3yJbTaTam
POBEAEHHOTO HAOJIOICHNSI, NCCIICIOBAHMSI, OIEHUBAThH JOCTOBEPHOCTH TOTYUCHHBIX
PE3yNbTaTOB, BHIBOJIOB M 000OIIECHNI;

MPOTHO3WPOBATh  BO3MOXKHOE  pa3BUTHE TIpollecca, a TakKe  BBIJBUTATh
MIPE/IIONIOKEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanueii:

BBISIBJIATh HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALIMH, JTAHHBIX, HEOOXOAUMBIX
JUISL PELLIEHUS 3a/1a4H;

BBIOMPATh, AHAIU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(HOPMALIHIO
pa3IMYHBIX BUIOB U (POPM IpEICTABICHMUS;

BbIOMpaTh (GopMy mpelacTaBieHHs HH(POpPMALMM W WUIIOCTPUPOBATh peEIIacMble
3a/la4yu CXeMaMu, uarpaMmmMamMu, HTHOW rpa@ukoi 1 MX KOMOMHALUSAMU;

OLICHUBATh HAJEKHOCTh HHPOPMALIMK MO0 KPUTEPUAM, MPEIIOKEHHBIM YUUTEIEM WU
c(OpMYJIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

BOCIPUHUMATh U (OPMYJIMPOBATH CYKJIEHUSI B COOTBETCTBUHU C YCIOBUSMU U LEISIMU
OOIIeHHsI, SICHO, TOYHO, TPAMOTHO BBIP@XKaTh CBOI TOYKY 3pPEHHUS B YCTHBIX H
MUCPMEHHBIX  TEKCTaX, JaBaTh TMOSCHEHUS 10 XOIy peUIeHHs 3ajaud,
KOMMEHTHPOBATh MOITYYEHHBIN pe3yibTar;

B XoJe OOCYXIEHHUs 3a/laBaTb BOIPOCHI IO CYIIECTBY OOCYXIaeMOll TeMbl,
mpo0OJIeMBbl, pelaeMoil 3aJa4n, BbICKa3bIBaTh UACH, HAIlEJICHHBIE HAa MTOUCK PEIICHUS,
COTIOCTABJIATh CBOU CYXKIEHHUS C CYXKICHUSMHU JAPYTUX YYaCTHUKOB JHAJIOTa,
oOHapyXHBaTh pa3MUMuue W CXOACTBO TMO3WIMH, B KOPPEKTHOW ¢opme
(opMyIHUpOBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

IPEICTAaBIISITh PE3yJIbTaThl PELICHUs 331a4H, SKCIIEpUMEHTA, UCCIIE0BaHuUs, IPOEKTA,
CaMOCTOSITENILHO BBIOMpATh (hOpMaT BHICTYIUICHUS C y4€TOM 3a/ay MPEe3CHTAlluU |
0COOEHHOCTEN ayIuTOpHUU;

MOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIWBUIYaTBbHOU pabOThHI
IPU PEIICHNN YYEOHBIX MaTeMaTHUECKHX 3a7a4;

OPUHUMATh 1Eedb COBMECTHOW JESITENbHOCTH, IUIAHUPOBATH  OpPraHHU3AINI0
COBMECTHOM paboThl, pacnpeneisTh BHUAbl pabdOT, J0roBapuUBaThCS, OOCYKIATh
IpoIiecC U pe3yyibTaT paboThl, 000011aTh MHEHUS] HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTbl (0OCyxkaeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE HITYPMBbI U JIPYTHE), BBINOJHATH CBOIO YacTh pabOThl U KOOPJAUHUPOBATH
CBOM JICHUCTBUA C APYTMMH WICHAMH KOMaH/Ibl, OLIEHUBATh KAY€CTBO CBOETO BKJIa/a B



o001t MPOAYKT o KPUTEPUSIM, chOpMyITUPOBAHHBIM Y4YaCTHUKAMU
B3aUMOJIENCTBUA.

PerJIHTI/IBHLle YHuUBEpPCAJIbHBLIC y‘leﬁﬂble IleﬁCTBHH

Camoopranusanus:

e CaMOCTOSITEJIBHO COCTaBISITh IUIAH, alTOPUTM pEIICHUs 3aJayd (WM €ro 4YacTh),
BBIOMpaTh CMOCOO0 pemieHUs ¢ y4ETOM HMEIOIIUXCS PECcypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHUHN ¢ YUETOM
HOBOM MH(pOpMaIUH.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJVIEKT:

e BIAJETh CIIOCOOAMU CaMOTPOBEPKH, CAMOKOHTPOJIS MPOIIECcca U PE3yNIbTaTa PEIICHUs
MaTEMaTUYECKON 3aJa4H;

e IpEIBUJIETh TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELIECHUH 33]]a4l, BHOCUTH
KOPPEKTUBBI B JIEATENBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3ylbTaTa JCSATEIHOCTH TIIOCTABICHHON IeNMW U
YCIIOBUSIM, OOBSCHATh MPUUMHBI JTOCTHDKEHUS WM HEIOCTIDKEHUS eI, HaXOIUTh
OLIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

HPEIMETHBIE PE3YJIBTATDI

K koniy oOydenuss B 7 kjacce OOy4arONIMIICS MOJYYUT CIEAYIOLIME TPEIMETHbIE
pEe3yJbTaTHI:

Pacnio3naBaTh H3ydeHHbIE TeOMETPUYECKUE (QUTYPBI, OMpEeAeisaTh HX B3aUMHOE
pacroJioxkeHue, u3o00paxaTh TeOMETpUUecKue (UTYpHI, BBIMOIHATh YEPTEKHU 1O YCIOBHIO
3agayu. VI3MepsTh JIMHENHBIE U YIJIOBbIE BEJIWYMHBL. Pemars 3a1auu Ha BBIYMCIIEHUE JUIMH
OTPE3KOB U BEJINYHH YTJIOB.

Jlenate TpyOyrO0 OIIEHKY JMHEWHBIX W YTIJIOBBIX BEIMYMH MPEAMETOB B pealibHOU
KU3HU, Pa3MEPOB MPUPOAHBIX O0BEKTOB. PaznuuaTh pa3Mepbl 3TUX OOBEKTOB IO MOPSJKY
BEJIMYUHBI.

CTpouTh YyepTekKU K TEOMETPUUYECKUM 3a/1a4aM.

[Tonp30BaThCA MNpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HMCIIOJIB30BATh MHPU3HAKU H
CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUU 3a/1a4.

[IpoBOANTE TOTHYECKHUE PACCYHKIACHUS C UCIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonmp30BaThCA NpU3HAKAMU PABEHCTBA IMPAMOYTOJBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEIWAHbI, MPOBEAEHHOW K THUIIOTEHY3€ MPSIMOYIOJIBHOTO TPEYrOJIbHHUKA, B PELICHUU
F€OMETPUYECKUX 3a]1a4.

OrnpenensaTh NapaijiebHOCTh MPSMBIX C TIOMOIIBIO YTJIOB, KOTOPhIE 00pa3yeT ¢ HUMHU
cekymasd. Onpenenarb NapajyieIbHOCTh MPSMBIX C MOMOIIBID PAaBEHCTBA PACCTOSIHUN OT
TOYEK OJHOM MPSMOU 10 TOUYEK APYTOU MPSIMOM.

Pemrars 3aaun Ha KieTyaTtoi Oymare.

[IpoBOUTH BBIYMCIECHUS U HAXOJAUTh YHUCIOBbIE U OYKBEHHBbIE 3HAUYEHHsS YTIJIOB B
F€OMETPUYECKUX 3aJa4aX C HCHOJb30BAHMEM CYMMBbI YIJIOB TPEYTrOJIbHUKOB U



MHOTOYTOJBHUKOB, CBOMCTB YIJIOB, OOpPa30BAaHHBIX MPH MEPECEUCHUH JBYX MapaJlICIbHBIX
IPSMBIX CEeKyller. Pemars npakTuueckue 3a1a49i Ha HaXO0KJAECHNUE YIJIOB.

Bnaners moHATHEM T€OMETPUYECKOIO MECTa TOYEK. YMEThb ONpPEAeNsITh OUCCEKTPUCY
yIJla U CEPEIMHHBIN MEPIICHIUKYIISIP K OTPE3KY KaK FEOMETPUUYECKHE MECTA TOUEK.

@opMyIMpOBATH ONPEIEICHNSI OKPY>KHOCTH U KPYTra, XOpAbl U JUaMETpa OKPYKHOCTH,
MOJIb30BATHCSA UX CBOMCTBAMH. Y METh IPUMEHSTh 3TH CBOKWCTBA MPH PEIICHUHN 3a]1a4.

Branets moHsATHEM ONMMCAHHON OKOJIO TPEYTOJIbHUKA OKPYXKHOCTH, YMETh HAXOJIUTh €&
nentp. Ilomp3oBatbest (dakTamMu O TOM, UYTO OMCCEKTPUCHI YIJIOB TpPEYroJibHUKA
NIEPECEKAIOTCSI B OJJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC MEPIECHANKYISIPbI K CTOPOHAM
TPEYTOJIBbHUKA [IEPECEKAIOTCS B OHOU TOYKE.

Brmaners mnoHATMEM KacaTeNbHOM K OKPYKHOCTH, IIOJIB30BATBCA TEOPEMOU O
NEPIEHIUKYJIIPHOCTH KacaTeIbHOM U paJnyca, MPOBEIEHHOTO K TOUKE KaCaHUs.

[Tonmp30BaTbCs NPOCTEUIIMMU TE€OMETPUYECKMMHU HEPABEHCTBAMM, IIOHUMATh UX
MIPAKTUYECKAN CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKHE MIOCTPOEHUS C TIOMOLIBIO IUPKYJISI U JIMHENKH.

K xonmy oOydenuss B 8 kjiacce oOydarouuiicsl MOJYYUT CIEAYIOLIHME MPEIMETHbBIC
pPEe3yJIbTATHI:

Pacrio3zHaBaTe OCHOBHBIE BUJIBI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, M0JIb30BATHCS UX
CBOWCTBaMH IIPU PELIEHUN FEOMETPUYECKHX 3a4ad.

[IpuMeHATh CBOWCTBA TOYKM IMEPECEUECHHs] MEAHMAH TPEyrosibHUKa (LEHTpa Macc) B
pelLIeHnu 3a1a4.

Bnagete noHsiTMEM CpeIHEN JIMHUM TPEYroOJIbHUKA W TpPAaNeUUH, NPUMEHATh HUX
CBOWMCTBA NIPU pELICHUM TeoMeTpuueckux 3azaad. llomp3oBarbecsi Teopemount @Paneca u
TEOPEMOM O MPOMOPLMOHAIBHBIX OTPE3KaX, MPUMEHATh WX JISl PEUICHUS MPAKTUUYECKUX
3a1ad4.

[IpuMeHATh MPU3HAKHU TIOJI00US TPEYTOJILHUKOB B PEIICHUH T€OMETPUUECKUX 3a1a4.

[Tonb3oBaThes Teopemont ITudaropa myis pemieHus reOMETPUUECKUX U MPAKTUYECKUX
3apa4d. CTpouTh MareMaTH4YECKYI0 MOJEIb B NPAKTUYECKUX 3a7a4aX, CaMOCTOSITEIBHO
JenaTh YEPTEK U HAXOUTh COOTBETCTBYIOLIME JJIUHBI.

Brnaners moHATHSAMH CHMHYyCa, KOCMHYCa M TaHIE€HCAa OCTPOrO yria MPsMOYTOJbHOTO
TpeyroibHUKa. [10J1630BaTHCA 3TUMU NOHATUSIMU [T PELICHUS IPAKTUYECKUX 3a]1a4.

Boruucnsate  (pa3nmuyHBIME - cIOCO0aMU)  IUIONIA/b  TPEYrOJIbHUKA U TUIOMIAAH
MHOTOYTOJIbHBIX (Uryp (MoJb3ysiCh, TJA€ HEOO0XOIUMO, KadbKyJsaTopoMm). I[IpuMeHsTh
ITOJTyYEHHBIE YMEHHS B MTPAKTUUYECKUX 3a/1a4aX.

Bnagere MOHATHSMH BOMCAHHOTO W LIEHTPAJIbHOIO YIJjla, UCIOJb30BaThb TEOPEMBI O
BIMCAHHBIX YTraxX, yriax MEXIy XOopJaMH (CEeKyIIMMH) W Yrie MEXIy KacaTelbHOU H
XOPAOW MPU PEUIEHUHA T€OMETPUUYECKUX 3a]a4.

Bnagerp MOHATMEM  ONMCAHHOTO  YETHIPEXYTOJIbHUKA, [PUMEHSTH  CBOMCTBA
ONMCAHHOIO YETHIPEXYTOJIbHUKA MPU PELICHUHN 3aa4.

[IprMeHTh MOyYEeHHBIE 3HAHUS HA TPAKTUKE — CTPOUTHh MAaTEMAaTUUECKUE MOAEIHN IS
3a7]a4 pEAJbHOM XW3HU U IPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHS C HPUMEHEHHUEM
010011 ¥ TPUTOHOMETPUH (TIOJIB3YSCh, T/I€ HEOOXOAMMO, KAIbKYJISITOPOM).



K konmy oOydenus B 9 kjacce oOydaromuiics MOJYyYUT CIEAYIOLIUE MPEAMETHBIC
pE3yNbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (PYHKLUUU OCTPBIX YIJIOB, HAaXOAUTh C MX IOMOIIBIO
pa3iaMyHble dJEMEHTHl MPSMOYIOJBHOTO TPEYroJbHUKA («PEIIEHHE NPSIMOYTOJIbHBIX
TPEYTOJIbHUKOBY). HaxoauTh (C OMOLIBIO KaIbKYJISTOPA) JJIMHBI U YIIIbI AJ11 HETAOJUYHBIX
3HAYCHUN.

[Tonb3oBatbes  (opMmynamMu THPUBEACHHUS W OCHOBHBIM  TPUTOHOMETPUUYECKUM
TOKJIECTBOM /ISl HAXOXKAECHHSI COOTHOIIEHUN MEX]ly TPUTOHOMETPUUECKMMH BETMUMHAMU.

Hcnonp30BaTh TEOPEMBI CHUHYCOB M KOCHHYCOB [UIsl HAaxOXKICHMSI pa3IUYHBIX
AJIIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYrOJIbHUKOBY), MPUMEHATh WX TPU PEIICHUU
r€OMETPUYECKUX 3a/]aY.

Bnagerp mnoHsTHMAMH 1peoOpa3oBaHUs MOJA00HMS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX ¢uryp. Iloap3oBaThCsi CBOMCTBaAMHU MMOA00US NPOU3BOJIBHBIX (QUTYP, YMETh
BBIYUCTIATH JUIMHBI U HAXOAHUTh YIIIbl Y MOJOOHBIX Quryp. [IpuMensTs cBoiicTBa momoous B
MPAKTUYECKUX 3a7adax. YMETh MPUBOAUTH MPUMEPHl MOJOOHBIX (UTYp B OKpYKaroIIeM
MHUpE.

ITonb30BaThCa TEOPEMAMU O NMPOU3BEIECHNUN OTPE3KOB XOPJ, O MPOU3BEIECHUN OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeIbHOM.

[lonb30BaTbCAd BEKTOpPAMH, MOHUMATh WX T€OMETPUYECKUHA U (U3UYECKUH CMBICI,
NPUMEHATh UX B PEIICHUH T€OMETPUYECKUX U (pu3mueckux 3amad. [[pumMeHsITH cKalsipHOE
IIPOU3BEIEHNE BEKTOPOB JJIsl HAX0XK/IEHUS JJIMH U YTJIOB.

[Tonb30BaTbcs METOOM KOOPJAMHAT Ha IJIOCKOCTH, MPUMEHSATh €ro B pEILICHUU
reOMETPUUYECKUX U MPAKTUYECKUX 33]a4.

Brnagerp MOHATHSAMH NPaBUIBHOTO MHOTOYTOJBHUKA, JIWHBI OKPYXHOCTH, IJTUHBI
AYTH OKPY)KHOCTH M paguaHHOW Mephl yria, YMETh BBIUMCIATH IUIOMIAAb Kpyra U €ro
yacted. [[puMeHaTh noslyueHHbIE YMEHHS B IPAKTUYECKUX 3a/1adyax.

HaxoauTh ocu (WM LEHTPhI) CUMMETpUU (DUTYp, TPUMEHATh JBUKEHHS MJIOCKOCTU B
MIPOCTENIINX CITyYasix.

[TpuMeHsITh MOTy4YEeHHBIE 3HAHUS HAa MPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE MOJIEIH IS
3a]a4 peajbHOM >KM3HU W TPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHHUS C MPUMEHEHHEM
Mo100MSI U TPUTOHOMETPUUYECKUX (QYHKIUI (TTOJIb3YSICh, IJIe HEOOXOAUMO, KabKYJISITOPOM).



