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HOSICHUTEJBHAS 3AITNCKA

'eoMeTpHss KaKk OJMR M3 OCHOBHBIX pa3/lelioB MIKOJIEHOM MaTeMaTHKH,
HMEIOIIKI CBOEH LIENBIO OOECIIEYUTh U3yYeHHE CBOICTB W pasMepoB (QUIYP, HX
OTHOINEHMH M B3aHMHOE paClONOXKEHHE, ONUpaeTcs Ha  JIOTHYECKYO,
J0Ka3aTelabHyI0 JIMHUIO. LIeHHOCTE M3y4YeHHs IeOMETPUM HAa YPOBHE OCHOBHOTO
obwero o6pazoBaHUA 3aKIOYAETCA B TOM, YTO 0Oyuaronmiics YYHTCs NPOBOJUTE
JOKa3aTeIbHbIE PacCyXKACHHs, CTPOUTH JIOTHYECKHE YMO3aKIIOYeHH A, NOKA3hIBaTh
UCTUHHBIE YTBEPXAEHHS M CTPOUTH KOHTPHPUMEPBI K JIOXKHBIM, HPOBOAUTE
pacCcyXJieHHsi «OT IpPOTHBHOTO», OTIHYAaTh CBOMCTBA OT NPH3HAKOB,
¢opMynHpoBaTH OOpaTHEIE YTBEPKIEHHS.

Bropoii nenbio u3yueHHs TIeOMETpHH SBIAETCA HCHONb30BaHHEe e€ Kak
WHCTPYMEHTa IIpH peHIeHHH KaK MaTeMaTH4YecKHX, TaK M IPaKTUYecKHUX 3ajad,
BCTPEYAIOIIMXCS B peanbHOH xu3Hu. OOydarommiics JOMKEH HAyYMThCA
OIPEJeNIUTh T'eOMETPUYECKYIO (DUrYypy, ONUCATH CIOBAMH INAHHBIA 4epTéx MU
PHCYHOK, HaiiTH IIOMIAAb 3eMeNIbHOTO Y4acTKa, PaCCUUTAaTh HEOOXOAUMYIO ANTHHY
OIITOBONIOKOHHOTO kalensa unu TpeOyeMmble pa3sMephsl rapaxa Uil aBTOMOOHIIA.
DTOMY COOTBETCTBYET BTOpas, BHIUMCIHTENbHAsA JIMHHUS B M3YYEHHH TE€OMETPHH.
Ipu pemeHHH 3aJa4 NpPAKTHYECKOro XapaxkTepa oOy4arollHiics YYMTCS CTPOUTH
MaTeMaTH4YecKHe MOJAENH peaNbHBIX JKH3HEHHBIX CHTYalldi, IpOBOAWUTH
BBIYHCJIEHUA U OLIEHUBATH 4A€KBATHOCTH MOIYYECHHOIO Pe3yJIbTaTa.

Kpaiine BaxHO nOAYEpKUBATH CBA3H T'€OMETPHH C JAPYTHMH Y4YeOHBIMU
npeIMeTaMK, MOTHBHPOBATh HUCIIONB30BATh ONpeielleHHsA FeOMETPHIECKHUX GUryp
H TIOHATHH, JeMOHCTPUPOBAaTh NpPHUMEHEHHE NOIYYCHHBIX YMEHHH B Qu3lke U
TeXHHKe, JTH CBA3u Hauboiee sApko BHOHEL B Temax «Bexktope,
«TpHroHOMeTpHYECKHE COOTHOIICHWs», «MeTon koopauHaT» H  «Teopema
[Tucaropa».

VueOHblit kypc «['eoMeTpus» BKJIIOYACT CIEAYIOLIME OCHOBHBIE pa3/ieiibl
coaepxkanus: «leoMeTpuyeckue GUIypsl M HX CBoOMcTBa», «H3MepeHue
reOMETpHIECKHX BeNHYMH», «JleKapTOBBl KOOpAMHATBI HA  ILUIOCKOCTHY,
«Bexrophl», «JIBrmxenus mockocty, «[Ipeobpasosanus noxobus».

Ha usyuenune yuebHoro kypea «eomerpus» orsoaurca 204 yaca: B 7 Knacce
— 68 4acoB (2 4aca B Hefemo), B 8 Kinacce — 68 4acos (2 yaca B Hegemo), B 9
Knacce — 68 gacoB (2 gaca B HEAETIO).



COIEPXKAHHUE OBYYEHHS
7 KJIACC

HavaneHble MOHATHA reoMeTpud. Touka, npsMas, OTPe3oK, 1yd. Yron. Buasl
yriaos. BeprukanbHele H  cMexHble yribl. bBuccexktpuca yrima. JlomaHas,
MHOTOYToJIbHHK. IlapaniiebHOCTE U TIepIIeH AUKYAPHOCTD IIPSMBIX.

Cummerpuynble  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOM  CHMMETDHH.
IMprMepEe! CHMMETPUH B OKPYKAIOILEM MHpE,

OCHOBHEIE TIOCTPOCHHS C NOMOINBIO LMPKYJIS H JIHHeHKkHA. TpeyroibHuk.
Bricota, Menuana, OHcceKTprca, HX CBOHMCTBA.

PaBHOOenpeHHBIIT W  paBHOCTOPOHHMII TpeyroJbHUKH. HepaBeHCTBO
TPEYTOJbHHUKA.

CpoiicTBa M IpPHU3HaKd paBHOOEAPDEHHOro TpeyronbHHKa. IIpH3Haku
PaBEHCTBA TPEYTOJNbHUKOB.

CroificTBa U NMpU3HAKH NapaJuleNbHbIX MpAMBIX. CyMMa YIJIOB TpeyrolbHUKA.
BHelHye yrnel TpeyroibsHHKa.

IlpsAMoyronbsHBeId TpeyronbHHK. CBOHCTBO MeAHAaHBI MPSIMOYTOJIBHOIO
TPEYTOJbHHKA, NpoBeNEHHOW K  rumoreHy3e. Ilpu3Hakd  paBeHCTBa
NpSMOYTOJBHBIX TPEYTrOJIbHUKOB. [IpAMOYroaBHEIH TpeyrolbHHK € yIiioM B 30°.

HepaBeHcTBa B reOMETpHH: HEPABEHCTBO TPEYTONBHHKA, HEPABEHCTBO O
JUTHHE JIOMaHo#, Teopema o OoJblieM yrie H Oosblleil CTOpOHE TPEYroJbHHKA.
[lepnieHOUKyYIIAp U HAKITOHHASA.

IeomeTpuyeckoe MecTOo TOYeK. bHccekTprca yrila H  CepeAMHHBIH
NepneHANKYJIIAP K OTPE3KY KaK TeOMEeTpUYECKHE MECTA TOYEK.

Okpy)XHOCTb M Kpyr, XOpHa M JAHaMeTp, HX CBOHCTBA. B3auMHoe
pacIoNOKeHAE OKPYXKHOCTH U NpaMoii. KacaTenpHas ¥ ceKylllas K OKPYXHOCTH.
OxpyXHOCTb, BOHCaHHas B yron. BhucaHHas ¥ ONHCAaHHAd OKPYXHOCTH

TPEeYroNbHHKA.
8 KJIACC

YetripéxyroapHukH. [lapamnenorpamMM, ero IpH3Haku U cBOHcTBA. YacTHbIe
CIy94ad MapaiellorpaMMoOB ([IPAMOYTOJNBHHMK, poM0O, KBaipaT), WX TpPU3HAKH H
cBoiictBa. Tpameuusi, paBHOOOKas Tparelus, ¢ CBOHCTBA H HPH3HAKH.
IIpsaMoyronsHas Tpanewuus.

Meton yaBoenus Menuanbl. LleHTpansHas cummerpus. Teopema Paneca u
TeopeMa O NPOMOPIHOHANBHBIX OTPE3KaXx.

Cpenuvie THHUK TpeyroIbHUKA U Tpaneuuu. LleHTp Macc TpeyronbHHKa.

ITonobue TpeyronbHUKOB, KoapduuuenT mnoaodbus. [IpusHaku noxobus
TPEYTONbHUKOB. [IpiMeHeHHe no100us IPH pelIeHHH IPaKTHYECKHX 3a1a4.



Ceofictea mnomajeH reomerpmieckux ¢uryp. @opMynsl s IUIOMIANH
TpEeYroJbHHKA, NapauienorpaMMa, pomba U Tpaneuuud. OTHOUIEHHE MIOLIaASH
nogoSGHLIX GHTYD.

Beruricnenne nnomaned TpeyroJsHHKOB H MHOTOYTOJBHHKOB Ha KJI€TIATOH
Oymare.

Teopema Iludaropa. Ilpumenenme teopemsl Iludaropa mpu pemenun
[IPAKTHYECKHX 3a7aY.

CHHYC, KOCHHYC, TaHI€HC OCTPOro yrjia NpsSMOYTONBHOIO TPEYTONLHHKA.
OcHOBHOE TPHIOHOMETPHYECKOE TOXIESCTBO. TpUroHOMeTpHuYecKHe (YHKIHH
yriioB B 30, 45 u 60°.

BnucaHHBIE M 1IeHTpalbHBIE YIIIBI, YTOJ MEXIY KacaTeJbHOH M XOpIoH.
Vrmel  MexAy XopAaMH M CeKyIIMMH. BrmHcaHHBIE H  ONHCaHHbBIE
YeThIpEXYrOJIbHUKM. B3auMmHoe pacnonoxeHHe JByX OKpyxHocteil. Kacanue
okpyxHocTel. Q0mye kacaTeNbHbIE K ABYM OKPYXHOCTSM.

9 KJIACC

Cunyc, xocuHyc, TaHreic yrmoB or O mo 180°. OcHoBHOe
TPHUTOHOMETPHYIECKOE TOXeCTBO. DOpMyIIbI IPUBENCHHUS.

Pemenne TpeyronbHMKOB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB.
Peinenne npakTHYECKUX 3ajJad € MCIOJIB30BAHHMEM TEOPEMBI KOCHHYCOB H
TEOPEMEI CHHYCOB.

IIpeobpaszopanue nogobus. Ilogobue cOOTBETCTBEHHBIX NIEMEHTOB.

Teopema © npou3BeEHHH OTPE3KOB XOpA, TEOpPEeMbl O IPOU3BEACHUU
OTPe3KOB CEeKYIUX, TeOpeMa 0 KBaJpaTe KacaTelbHOM.

Bextop, anuHa (MOAyJib) BEKTOpa, COHANpaBIEHHBIE  BEKTODEL,
IIPOTHROTIONIOKHO  HAlIpaBlEHHBIE  BEKTOPHI, KOJUIMHEApHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OMEpallid Hal BeKTopamH. PasioikeHHe BeKTopa IO JBYM
HEeKOJUTMHeapHBIM BekTopaM. Koopaunatel Bexropa. CkansapHOE IPOH3BEICHHUE
BEKTOPOB, IPHMEHEHHE NI HAXOXACHHA JJIUH H YIIIOB.

JlekapTOBEI KOOPAHHATHI Ha IJIOCKOCTH. YpaBHEHHA NPAMOH H OKPYXHOCTH
B KOOpAMHATAX, NepeceyeHne OKPY)KHOCTEH U NpsAMBIX. MeTOX KOOpIHHAT H €ro
IIPUMEHEHHE. .

IpaBunbHBle  MHOrOYroJbHHKH. JlnmuHa oKpyxkHocTH. I'panycHas u
pamuaHHas Mepa yria, BHIYHCIEHHE MIMH Oyr oKpyxHocreit. [lmomans kpyra,
CEKTOpa, CETMEHTA.

JIBy>keHHsl IUIOCKOCTH M BHYTpPEHHUE CHMMETpUM ¢uryp (31eMeHTapHbIE
npeactasieHus). [lapannensueiii nepesoc. I1oBopoT.



ILTAHUPYEMBIE  PE3VJIBTATBEI OCBOEHHSI HPOTPAMMEI
YYEBHOI'O KYPCA «EOMETPHSl» HA YPOBHE OCHOBHOTI'O
OBIIEFO OBPA30OBAHHS

JUYHOCTHDBIE PE3YJIbTATBI

JIMMHOCTHBIE pe3yJbTaTBl OCBOEHHS TIPOrpaMMbl  y4eOHOro Kypca
«I'eoMeTpuUR» XapaKTepU3yIOTCS:

1) naTpHoTHeCKOE BOCIHTAHME:

NposABJIEHHEM HMHTEpeca K [MPOIUIOMY KM  HAacTOAMIEMY POCCHHCKOI
MAareMaTHKH, LEHHOCTHBIM OTHOLIEHHEM K  JOCTIDKEHHAM  POCCHHCKHX
MaTE€MAaTHKOB H POCCHHCKOH MaTeMaTU4YecKOM INKONbI, K HCHOJB30BAHHIO 3THX
JIOCTHDKEHMHU B APYTHMX HAyKax M MPUKIATHEIX cdepax;

2) rpaxaaHcKoe H JyXOBHO-HPaBCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBITIOTHEHHIO 0043aHHOCTEH IpakJaHHUHA M PealH3alliH ero
IpaB, MpPeJCTaBICHHEM O© MaTeMaTHYECKHMX OCHOBax (YHKLHOHHPOBAHUS
pasMYHBIX CTPYKTYD, fABIEHHH, Npoueayp rpakJaHcKkoro obiiectBa (Hampumep,
BEIOOPBI, OMPOCH), TOTOBHOCTBIO K 06CYXASHUIO ITHYECKHUX NpoblieM, CBI3aHHEBIX
C NpaKkTH4YECKUM IpHMEHEHUEM JAOCTIKEHWH HayKH, OCO3HAaHMEM BaXXHOCTH
MOPaNbHO-3TUYECKUX PUHIIMIIOB B AEATEIFHOCTH YYEHOTO;

3) TpyAoBOe BOCHHTAHHE:

YCTAaHOBKOH Ha AaKTHBHOE Yy4YacTHe B pEIIeHWHM INPaKTUYECKHX 3aiad
MaTeMaTU4eCKOii HanpaBlIeHHOCTH, OCO3HAHHWEM BaXKHOCTH MATeMATHYECKOTO
o0pa3oBaHUs HAa NPOTSHKEHUH BCEH XH3HU OJA YCHELIHON MpOo¢eCCHOHANBHOM
JeATeNIbHOCTH H Pa3BUTHEM HEOOXOJHMBIX YMEHHH, OCO3HAHHBIM BHIOOpOM H
IIOCTPOEHHEM HHIUBUAYANBHOM TpaeKTOpuH 006pa3oBaHUs U )KU3HEHHEIX IUIAHOB
y4ETOM JINYHBIX HHTEPECOB U OOIEeCTBEHHBIX 10TpeOHOCTEH;

4) a3cTeTHYECKOE BOCITHTAHHE:

CHOCOOHOCTBI0O K 3MOLMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHSTHUIO
MareMaTH4eckuX OOBEKTOB, 3a/1a4, pelmeHHi, pacCyXIeHUH, YMEHHUIO BHAETH
MaTeMaTHIECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) UeHHOCTH HAYYHOT0 MMO3HAHHA:

OpueHTaUMel B JEATEIBHOCTH HAa COBPEMEHHYID CHCTEMY Hay4HBIX
npeAcTaBieHUN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHSA UY€IOBEKa, IPHPOJBI K
obulecTBa, TOHHMaHHEeM MaTeMaTHyeckod HAyKH Kak c¢epbl dYenoBedecKoi
JEeATENIbHOCTH, 3TAnoB €€ pa3BUTHA M 3HAYMMOCTH ISl pa3sBUTHUS LIMBHIIM3AlMH,
OBJIaZIcHHUEM S3BIKOM MaTEeMaTHKH M MaTeMAaTHYeCKOH KynbTypol Kax CpelCTBOM
MO3HAHUSA MHpa, OBJIaZIEHHEM INPOCTEHIIMMH HABBIKAMHM HCCIEA0BATEIbCKOH
OesTeEHOCTH;



6) ¢uznueckoe BocnuTaHHE, (GOPMHpPOBAHME KYJLTYPbl 3J0POBBSI H
3MOLUHOHAJLHOIO 0JIaronoJy4ns:

TOTOBHOCTBIO IPUMEHATh MATEMAaTHYECKHE 3HAHHA B MHTEPECaX CBOETO
3A0pOBbs, BENEHHA 3A0pOBOro  o0pa3a O KM3HM  (37J0OPOBOE  IMTaHHE,
cOQNIaHCHPOBAHHBIH DPEXHM 3aHATHH W OTABIXA, peryApHas (H3UUecKas
aKTHBHOCTB), CQOPMHPOBAHHOCTHI0 HABBIKA pe(IEKCHH, NPH3HAHHEM CBOETO
npaBa Ha oMKOKY H TAKOTO JKe Mpasa JPYroro 4ejioBeKa,;

7) 3Kk0JIOrH4YecKoe BOCIIMTAHHE:

OpHEHTallMeH Ha NpHMeHeHHe MaTeMaTHYeCKHX 3HAHWH M)A pelleHHs 3a1ad
B 001acTH COXPAHHOCTH OKpYXXalolled cpensl, IUIAHUPOBAHHA TIOCTYIKOB H
OLIEHKM HX BO3MOXHBIX IOCIEACTBHA NI OKpYyXalollel cpeanl, OCO3HaHHEM
r1no0aJbHOIC XapaKTepa 3KOIOTHYECKHX MPobiieM U MyTel UX pelleHUs;

8) apanTanus K H3MEHAIOWIHMCS YCJOBHAIM COLHAbHOH H nMpHpoaHO
cpeabi:

FOTOBHOCTBIO K JEHCTBHAM B YCIOBHAX HEONPENeNEHHOCTH, MOBEIIIEHHIO
YPOBHSL CBOE} KOMIIETEHTHOCTH Yepe3 NPaKTU4eCKyIO JeATeNbHOCTh, B TOM 4HCIIe
yMeHHe YYHTBCA y IPYTHX roAeld, npuoOperar B COBMECTHOH AEATEIBHOCTH
HOBEIE 3HAHMS, HABBIKY U KOMIIETEHLIUH U3 OMBITA JPYTHX;

HEOOXOMUMOCTEIO B (QOPMHUPOBAHHM HOBBIX 3HAaHMH, B TOM HHCIE
(hopMyIHpPOBATh HIEH, IIOHATHUSA, THIOTE3bl 00 06BEKTaX U ABJICHUAX, B TOM JHCIE
paHee HEM3BECTHBIX, OCO3HaBAaTh JeQUIMTHI COOCTBEHHBIX 3HaHMH W
KOMIIETEHTHOCTeH, IIaHUPOBATh CBOE Pa3BUTHE;

cOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHTYAlMIO, BOCIPHHHMATH
CTPECCOBYIO CHUTYaIlMI0 KakK BBI30B, TpeOyrollMid KOHTpMEp, KOpPpEeKTHpOBaThb
NpHHHMAaeMBble pellleHHs W IeHcTBHA, (OPMYNHpPOBaTL M OLIEHHBATh PUCKU H
nocneacTBus, GOpMHUPOBATEH OMBIT.

METAINIPEAMETHLIE PE3YJIBTATHBI
IMo3HaBaTeIbHBIE YHHBEpPCAJbHbIEC YueOHbIE AeHcTBHS

Bba3zoBble JJornyeckue AeficTBHA:

¢ BBIBITH MU XapaKTEPH30BaTh CYIIECCTBEHHBIE NMPHU3HAKH MAaTEMAaTHYCCKHX
OOBEKTOB, IIOHATHM, OTHOIICHHH MeXJAy IOHATHAMH, (OPMYIHPOBATH
ompefieJieHHss  ITOHATHH, YCTaHABIMBaThb  CYIUCCTBCHHBIM  IPH3HAK
KI1acCH(PUKAlNA, OCHOBaHMA I8 OOOOILUEHHS M CpPaBHEHHA, KPHTEPHH
HNPOBOJIUMOIC aHANH3a,;

¢ BOCOpPHHMMATh, (OpPMYNHpOBaTh M  MNpeoOpasoBHIBATE  CYKAEHHI:
yTIBEpAMTENbHbIE M OTpHLATENbHBIE, €NMHUYHBIC, YacTHRIE H ofIuue,
YCIIOBHBIE;



BBIABJITh ~ MAaTEMaTMYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
NpOTHBOpe4YHs B (aKTax, JaHHBIX, HaOMIONEHHSX M YTBEPKAEHHMSIX,
Npejutaratb KpDUTEPHH AJiA BEISBIEHUS 3aKOHOMEPHOCTEH ¥ IPOTHBOPEUHIi;
AenaTh BBIBOABI ¢ HCIOJB30BaHMEM 3aKOHOB JIOTHKH, AEHYKTMBHBIX H
HHIyKTUBHBIX YMO3aKIIIOYCHUH, YMO3aKIIIOUEHHI 110 aHAJIOTHH;

pa3bupaTh JTOKa3aTe/IbCTBA MAaTEMAaTHYECKHX YTBEPKACHMHM (OpAMBIE M OT
IPOTHBHOTO), IPOBOJHUTH CAMOCTOSTENIBHO HECNIOXKHBIE JOKA3aTeNbCTBa
MaTeMaTH4ecKMX (akToB, BBICTPaUBaTh AapryMEHTALHIO, MPHBOAMTH
NpUMepPEl U KOHTPIIPUMeEpPHI, 000CHOBBIBATE COOCTBEHHBIE PACCYXKACHH,
BeIOMpaTs cnocob peuieHus y4eGHOH 3ajaud (CpaBHHBATh HECKOJIBKO
BapHaHTOB pelleHHd, BHIOHpaTe Haubonee mnOAXOAANMH C Yy4ETOM
CaMOCTOSATENBHO BBIIEACHHBIX KPUTEPUEB).

Ba3oBrIe Hee/ieA0BaTeALCKHE ACHCTBHA!

HCIOJIB30BaTh BOMPOCH KAaK HCCIIEZIOBATENbCKHII HHCTPYMEHT IMO3HaHHS,
¢opmynupoBaTh BONpPOCH, (GUKCHpPYIOLIME NPOTUBOpeYHe, Npobiemy,
CaMOCTOATE/JILHO YCTAaHABIMBaThL MCKOMOE M JaHHoe, (OPMHPOBATH
THIIOTE3Y, apryMEHTHPOBATh CBOIO MO3HIIHI0, MHEHHE;

OPOBOJHTE MO CaMOCTOATENIEHO COCTABIEHHOMY IUIAHY HeECIIOXHBIN
IKCIEePUMEHT, HeOONbIIOe HCCleJoBaHHe 10 YCTAHOBIEHHIO OCOOEHHOCTEH
MAaTEMAaTHYECKOro 00beKTa, 3aBHCHMOCTEH 00BeKTOB MeXxay coboii;
CaMOCTOATENEHO (QOPMYITHPOBATE O000DIIEHHS M BBHIBOJBI IO pe3yjbTaTaM
NPOBEAEHHOTO HAONIOAEHUA, MCCIIEOBaHUSA, OLEHHMBATH AOCTOBEPHOCTH
HOJYYCHHBIX Pe3yIbTaTOB, BEIBOAOB H 0000MEHHIH;

NpPOTHO3HPOBATh BO3MOXKHOE pa3BHTHE IIpOLECCAa, @ TAakKe BBIABUIaTh
MPEeATIONOKEHNA O €T0 Pa3BUTHH B HOBBIX YCIIOBHAX.

PaGora ¢ uHpopmanuei:

BBIABJIATE HEOOCTATOYHOCTE M HM30BITOYHOCTH HHGOpMAlHM, JaHHBIX,
HeoOXOUMBIX 11 pellieHHs 3a]ja4H;

BLIOWpaTh, AHAIW3HAPOBATH, CHCTEMAaTU3UPOBaTh M HMHTEPIPETHPOBATH
HHPOPMAITHIO PA3IUYHBIX BUAOB U HOPM NPEACTaBICHH;

BeIOMpaTk (opMy mpencTaBieHHs HHGOPMalMM H HIUIOCTPUPOBATH
pellaeMble 3ala4d CXeMaMM, IuarpaMMaMH, HHOH Tpaukod M HX
KOMOHHAIIHSIMH;

OLIEHMBATL HAJEKHOCTP HWH(POpPMAlUK MO KPUTEPHAM, INPEIIOKEHHBIM
y4HTeNeM WIH cQOPMYIHPOBAHHBIM CAMOCTOATENBHO.

KoMMyHHKATHBHbIE YHHBepca/lbHble yueOHbIe JeHCTBHA:

BOCHPHHUMATH H GOPMYJIHPOBATh CYXKIEHHA B COOTBETCTBHH C YCIOBHAMHU
U LeJsIMHU OOIIEHHs, SCHO, TOUYHO, TPAMOTHO BEIPaXaTb CBOIO TOYKY 3PEHMS



B YCTHBIX W MHCBMEHHBIX TEKCTaX, AaBaTh NOSACHEHHA 110 XOLY pelleHwMs
3a]1a4l, KOMMEHTHPOBATH MOJY4eHHBIH pe3yIbTaT;

B X0a¢ 0bcyxIeHHs 321aBaTh BOIIPOCH 110 CYLUECTBY OOCYXIaeMOM TeMsl,
npobieMsbl, pemaeMoii 3a1auyd, BbICKA3BIBATh HJIEH, HALIEIEHHBIE HA ITOUCK
PeLiCHHs, CONOCTaBIATE CBOH CYXACHHA C CYXACHHIMH APYTHX
YYaCTHHKOB JHMAJOra, OOHApyKUBATh pa3iHyMe W CXOACTBO MO3MILHMH, B
KoppekTHo# popme GopMyIHMpPOBATEH Pa3sHOIacus, CBOH BO3PaXKEHHS,
NMPEJCTaBIATE  PE3yJAbTaTEl  PELIeHWsA  3a4a4dd,  IKCIEpHMEHTA,
HCClIeA0BaHK, IPOEKTa, CAMOCTOATENBHO BEIOHpPaTh GOPMAT BHICTYIUIEHHA
¢ y4€TOM 3aja4 Mpe3eHTaUUH K OCOOEHROCTEH ayJUTOPHH;

IIOHMMaTh M HCIIONIB30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHIUBUAYANbHOH
paboThI TIpH pellIeHUH YIeOHBIX MaTeMaTHYECKHX 3a7ad;

NPUHAMATh LIeNb COBMECTHOH AeATENBHOCTH, ILUIAHHPOBATh OPraHH3aLIHIO
COBMECTHOH paboThl, pacmpeleniaTh BHAB paboT, MAOrOBapHUBATHCA,
obcyxzaTh Mpouecc H pe3yNbTaT paboThl, 00001IaTh MHEHHS HECKONBKHUX
noaeit;

y4acTBOBaTh B TIpynmoBeIXx <¢opMax paborel (obcyxnenus, oOMeH
MHEHHSMH, MO3TOBbI€ IITYPMbI ¥ APYTHE), BHIIOIHATE CBOIO YacTh paboThl
H KOODJAHHHPOBATH CBOM JCHCTBUS C JPYTMMH “WI€HaMM KOMaH[B,
OLICHHBAaTh KaueCTBO CBOEro BKJaja B OOLIWHA NPOAYKT IO KPHUTEPHAM,
chopMyIUPOBAHHBIM YYaCTHHKaMH B3aMMOJEHCTBHL.

PeryasituBHbI¢ YHHBepcaJbHbIe y4eOHbIe NeHCTBHSA

CaMooprannsauus:

CaMOCTOATENBHO COCTAaBNIATE IUIAH, QJITOPHTM peElIeHHs 3aJadd (WK ero
4acTs), BEIOUpATh CHOCO0 pelleHHS ¢ YYETOM HMEKOIIMXCS PecypcoB U
cOOCTBEHHBIX BO3MOXHOCTCH, apryMEeHTHpOBaTb M KOPPEKTHPOBATh
BapHaHThl PeLeHu ¢ Y4ETOM HOBOH HHOpMAaLIHH.

CaMOKOHTPOJIb, JMOUMHOHANbHBLIH HHTEJJIEKT:

BIaJIETh CIIoc00aMH CaMOIPOBEPKH, CAMOKOHTPOJIA NIpollecca H pe3yIbTaTa
pelleHrs MaTeMaTHYeCKOH 3a1aqH;

NpeABHACTh TPYJHOCTH, KOTOPBIE MOI'YT BOSHMKHYTD IIPH PEIICHHH 3a/1a4H,
BHOCHUTH KOPPEKTHBBI B JIEATEJIEHOCTE HA OCHOBE HOBBIX OOCTOATENBCTS,
HalNEHHBIX OIIHMOO0K, BEISIBICHHBIX TPYJHOCTEH;

OLIEHHBaTh COOTBETCTBUE pPe3yJIbTaTa AEATENbHOCTH IIOCTABICHHOM LIEH H
YCIOBHAM, OOBACHATH NMPHYMHBI AOCTHXKEHHA WM HEHOCTHXEHMs LEIH,
HAXOOHTH OIIMOKY, NaBaTh OUEHKY NPUOOPETEHHOMY OIIBITY.



IIPEJMETHBIE PE3YJIbTATDI

K konuy ofydyenns B 7 kiacce oGydHalOLMiCS TIOYYHT CIEAYIOLIHE
IPEeIMETHBIC pe3yIbTaThI:

PacrniosHaBaTh M3ydeHHBIE TeOMETpHYECKHe (HUIyphl, ONpENeNiTh MX
B3aMMHO€ PacIONIOXEHHUE, H300pakaTb TeOMETPHYECKHE QMIYphI, BEITIONHATEH
YEePTeXH 110 YCIOBHIO 33ja4ud. M3MepsTh nvHeHHBle M YIJIOBBIE BeJIUYHHBI.
Pemats 3a1a4yM Ha BIYMCIEHUE [UIUH OTPE3KOB U BEJIHUHH YIJIOB.

Henate rpyOylo OHEHKYy JMHEHHBIX M YIJIOBBEIX BENMYHH IPEAMETOB B
pealbHOM KHM3HH, Pa3MEpoB IPHPONHBIX 00BEKTOB. Pasnuyare pasMepbl 3THX
00BEKTOB IO MOPAAKY BETHYHHEI.

CTpOHUTE 4epTEXKH K TeOMETPHYECKHM 3afauaM.

ITose30BaTECAd NPHU3HAKAMH pPaBEHCTBA TPEYTONbHUKOB, HCIOJIB30BATH
IPH3HAKH U CBOICTBAa paBHOOEAPEHHBIX TPEYTrOJIbHUKOB IIPH pPEeIIeHHH 331a4.

[TpoBOOUTE NOrHYECKHE PACCYKAECHHS C HCIOJIb30BAHHEM TIeOMeTPHYECKHX
TEOpEM.

ITone3oBaTbCAd IPH3HAKAMH PABEHCTBaZ IPAMOYIOJIEHBEIX TPEYrOJBHUKOB,
CBOHCTBOM  MEIMaHBEI, TNPOBEAEHHOH K  THIOTEHY3€  NPSMOYIOJLHOIO
TpeyrojsbHUKA, B peIIEHUH reOMETPHYECKHX 3a/1a4.

Onpeaensats napajuieNbHOCTh MPAMBIX C IOMOLIBIO YIJIOB, KOTOphIe 00pasyer
¢ HAMH cekymas. Onpenensars NapajuiebHOCTh MPSMBIX ¢ IIOMOILBIO PaBEeHCTBA
PacCTOSHUI OT TOYEK OQHOM MpAMOii 10 TOYEK APYIOi NpAMOM.

Pemats 3amayu Ha Knetyaroid 6ymare.

ITpoBOUTL BHIMUCIIEHUS H HAXOAWTh YHUCIOBble W OYKBEHHBIE 3HAYCHHA
VIJIOB B TEOMETPUYECKMX 3aJadaX C HCNOJIb30BAHHEM CYMMBI YIJIOB
TPEYrOJIbHHKOB H MHOTOYIOJIbHHKOB, CBOHCTB YIJIOB, OOpa30BaHHBEIX IIpH
IepeceyeHud JBYX MapajUleNbHBIX NPAMBIX CeKylleH. Pemate mnpaxTuyeckue
3aJja4Hl Ha HaXOXJI€HHe YIJI0B.

Bnajerh MOHATHEM T'E€OMETPHYECKOTO MECTa TO4YEeK. YMeETh OIpenensiTh
OHCCEeKTpHCY yIia M cepeUHHbIH NEPIEHAUKYAP K OTPE3KY KaK reOMeTpHIECKUe
MECTa TOYCK.

dopMyTUpOBaTE ONPEIENEHUS OKPY)KHOCTH M KpyTra, XOpABI H AHaMeETpa
OKPYKHOCTH, II0Jb30BAaTECA MX CBOHCTBaMH. YMETh IPUMEHATH 3TH CBOUCTBA MPH
pelIeHHH 3a1a4.

Bnanets NMOHATHEM OIHUCAHHOH OKOJO TPEYroOJIbHHKZ OKPYXHOCTH, YMETh
HaxoauTh €& HeHTp. Ilons3oBaThes ()akTaMH O TOM, 4TO OHCCEKTPHCHI YIJIOB
TPEYTOJIEHHKA IIePECEeKaloTCd B OAHOM TOYKE, H O TOM, HYTO CepeJHHHEBIE
TIepIEHUKYJIAPHI K CTOPOHAM TPEYroNbHHKA NEPECEKal0TCs B OMHOH TOYKe.

BnageTh MOHATHEM KacaTeNIBHOH K OKPYXKHOCTH, IOJIB30BaTLCSA TEOPEMOH O
HepIeHIHKYIAPHOCTH KacaTelbHOH U paauyca, IPOBEAEHHOrO K TOUKe KacaHu.



TTone30BaThCs MPOCTEHIINME TEOMETPUYECKHMHA HEPABEHCTBAMH, MOHHMATD
HX IIPaKTHYECKUH CMBIC]I.

IIpoBOAMTE OCHOBHBIE FEOMETPHYECKHE HOCTPOSHHS ¢ MOMOLIBIO IAPKYNS U
JHHEHKH.

K xonumy obOyuenns B 8 kuacce oOydarommiicss MONMYYMT CleTyIOIIHE
HpeIMETHBIEC PE3YJIbTATHI:

PacniosHaBaTh OCHOBHBIE BHABI YeTHIPEXYTOJIBHHMKOB, HMX 3JIEMEHTEHI,
0JIB30BaTECH HX CBOHCTBAMU IIPH PEIICHUH FreOMETPUUECKHX 3a1a4.

[lpuMeHAT: CBOWCTBA TOYKHM NEPECEUEHHMs MeIHaH TPeyToibHHKA (HEHTpa
MAacc) B peIICHMH 3aa4.

Braners MOHATHEM CpeIHeil TMHUK TPEyroNbHUKA M TPAHeluH, IPHMEHITH
HX CBOHCTBA NpH DPELIEHHH TeOMeTpHYECKUX 3ajau. [1oinb30BaThCa TeopeMoit
®aneca 1 TeopeMOH 0 IPONOPIHOHANBHEIX OTPE3KaX, IPUMEHSATh HX [UIS PEIICHHSI
[IPAKTHYECKUX 3aJ1ad4.

ITpuMeBATE NpU3HAKY TIOJIOOUS TPEYTONBHUKOB B PEIICHHH T€OMETPHYECKHX
3ajad.

IMons3oBatbess Teopemoii [ludaropa nnsa pelmeHHss reoMeTpHUECKHX |
npakTHYecKuX 3afgady. CTpouTh MAaTeMaTH4ecKyl MOJAEIs B NPAKTHYECKHX
3afjavax, CaMOCTOATENIbHO IeNaTh YepTEX H HaXOAHTHh COOTBETCTBYIOIIHE JIIHHEI.

Brnagerp DNOHATHSAMH CHHYCAa, KOCHHYca H TaHI€HCa OCTpOro yrjia
IPAMOYTONBEHOTO TPEYTroNbHUKA. [10B30BaThCA STHMH HNOHSATHAMH AT PEIICHUS
MPAaKTHIECKUX 3a7a4.

BerucnaTs (pasnuyuHpIME cnioco0amu) mIoWadk TPEYTOJbHUKA H TUIOLIEHH
MHOTOYTOJIbHBIX  ¢uryp (moas3ysice, rae HeoOXOAMMO, KallbKyJATOPOM).
[IpuMeHATH MOJyUeHHbIe YMEHHS B NPaKTUYECKUX 3a/1a4ax.

Brnagerb NOHATHAMHM BIMCAHHOTC M IEHTPANbHOIO YIJa, HCIONL30BaTh
TEOpPEeMBI O BIIHCAHHBIX YIJaX, YrIax MeXIy XopAaMH (CeKyLHMMH) H yIile MEeXRy
KacaTeNbHOM M XOpAOH NPH pellleHnH reOMETPHYECKHX 3a1a4.

BnageTh HOHATHEM OIHCAHHOTO YETBIPEXYTOJIbHHKA, IIPHMEHATH CBOHCTBA
ONMHCAHHOIO YEeThIPEXYTONBHMKA [IPH PELICHUH 3a1aY.

TIpUMEHATh MONYYCHHBIE 3HAHMS Ha MPAKTHKE — CTPOHTbh MaTEMaTHYECKHe
MOJCIH JJIA 3a0a4 peasHON XKU3HH U MIPOBOJUTH COOTBETCTBYIOIINE BEIYHCACHHS
¢ NpHMEHEHHEM IIONO0Ws W TPUTOHOMETpHH (HONB3yACh, INie HeoOXomHMO,
KaJbKYJATOPOM).

K xoHmy ofyueHus B 9 kjaacce OOydarOmMHCHA IIONY4YHUT CIEAYIOIIHE
NpeAMETHBIEC Pe3YJIbTAThI:

3HaTh TpUroHoMeTpudeckue (QYHKIOMH OCTPBIX YTIOB, HAXOIMTh € HX
IIOMOINEIO - pa3IM4HbIe 3JEMEHTHI TPSAMOYTOIBHOTO TpPEYrojbHHKA («PEIIEeHHE



NPAMOYTONBHBIX TPEYTrONBHUKOB»). HaxoauTs (¢ MOMOLIBIO KANBKyNATOPa) JUIHHBI
¥ YTIIBI 4719 HeTaOJIHYHBIX 3HAYEHHIA.

Ilone30BathCs GopMynaMu MPUBEACHHS ¥ OCHOBHBIM TPHIOHOMETPHUECKHM
TOXJIECTBOM Ul HAXOXIACHHA COOTHONIEHMII MEXIY TpPHIOHOMETPHYECKHMHM
BEJIMYMHAMH.

Hcnone30BaTe TEOPEMBI CHHYCOB H KOCHHYCOB JUISl HAXOXIEHHS Pa3IHIHbIX
37EMEHTOB TPEYTONbHHKA («pEHIeHHEe TPEYTOJNBHUKOB»), IPHMEHATh HX IIPH
pelIeHHH reOMETPHIeCKUX 3a/1a4.

Bnagets MoHATHAMH  1npeoOpa3oBaHMs  1oAoOHA, COOTBETCTBEHHEIX
3JIEMEHTOB NoACOHEIX GHryp. Ilonb3oBaThCs cBOMCTBaMH NOJ00HS IPOU3BOIBHEIX
¢uryp, yMeTb BBIMHCIATh AJMMHBI W HaXOOMTH YIIBl Yy TOJAOOHBIX GHIYD.
IlpuMeHATE cBoiicTBa MOAOOHA B INPAKTHYECKUX 3aJa4aX. YMETh NPHUBOAHTH
HNpUMEPEI TOAOOHBIX (DUI'YP B OKpYIKAIOIIeM MHpe.

ITonb3oBaThCst TEOPEMaMH O MPOM3BEICHUN OTPE3KOB XOPJ, O MPOU3BESHUH
OTPE3KOB CEKYIIUX, O KBaJApaTe KacaTelbHOM.

Ilonb30BaThcs BEKTOpaMH, IIOHMMAaTh UX TeOMETpPUYeCKUH U du3uyeckui
CMBIC]I, TNPHUMEHATh HMX B PELICHHH T'€OMETPUYECKHX M (H3MYECKHX 3ajad.
[IprMeRSTE CKaNApHOE MPOH3BEJEHHE BEKTOPOB IS HAXOXIEHHUS JUTHH U YTJIOB.

ITonp30BaThCcsl METOAOM KOODAHMHAT HAa IUIOCKOCTH, NPHMCHATH €ro B
PelIeHHH FeOMETPUYECKHX H TPAaKTHIECKHX 33/1a4.

BrageTs MOHATHAMEM NPAaBHJIEHOTO MHOIOYTOJIBHUKA, AJIHHBI OKPY)KHOCTH,
IJTHHBL TYTH OKPY)XXHOCTH W PagHaHHOH MepHI YITIa, YMETh BEIYHCIATEH IIOMAb
Kpyra H ero 4yacreii. [I[pUMeHATh MOMy4YeHHbIC YMEHHUS B IPaKTUIECKUX 3aia4ax.

Haxonuth ocH (MM LEHTPH) CHMMETpPUH (PUIYyp, NMPHUMEHATh NBIDKCHUA
IUTOCKOCTH B MPOCTEHIINX CITyYasx.

[IpuMeHATE MOJy4eHHbIE 3HAHUS HA MpPaKTHKe — CTPOHTH MAaTEeMaTHYECKHE
MOJENH AJIA 32/1a4 peaqbHOM JXKU3HU U MPOBOJUTE COOTBETCTBYIOLIME BBIYHUCIIEHHS
¢ TIpUMEHEHHEM ITomo0us W TpUroHoMmeTpudeckux (yHkuu# (monb3ysach, re
HeOOXOJUMO, KANbKYJIATOPOM).
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OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI 1Jis1 YYEHHKA

Maremaruka. ['eomerpus: 7-9- kaaccer: 6a30Bbi ypoBeHb: yueOHHE, 7-9 knaceet/ Atanacsad J1.C .,
Byty3os B.®., Kanomues C.b. u apyrue, AkusonepHoe obiectso «Manarenscteo «Ilpoceetnenyen.

METOAUYECKHE MATEPHUAJIBI JUISI YUHATEJISE

Maremaruka. Feomerpus: 7-9-¢ knacehl: 6a30BbIA YPOBeHb: yueOHHK, 7-9 knacest/ Aranacan JI.C.,
bytyszoe B.®., Kagomues C.b. u apyrue, AxunonepHoe obuectso «HMsaareanctso «[Ipocseuenuey.
MeToandeckue rocobus, AMIAKTHYECKHE MATEPHANB, pexoMeHayemble @TOC.
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