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INOACHUTEJIbBHAS 3AIINCKA

['eomeTpus Kak OAMH U3 OCHOBHBIX Pa3AeNiOB MIKOJbHOM MaTeMaTHUKH, UMEIOIINNA CBOEH
LEeNbI0 00ECIeYnTh H3yuYeHHE CBOWCTB W pa3MepoB (QUTYp, WX OTHOLICHHA M B3aUMHOE
pacrosoXeHue, ONUpaeTcs Ha JIOTMYECKYH0, JOKa3aTelibHyr JUHHUI0. LleHHOCTh u3yudeHus
reOMETPUH Ha YPOBHE OCHOBHOT'O OOIEro 00pa3oBaHMs 3aKII0YAETCS B TOM, YTO 0OydarOIIHiAcs
YUUTCS TMPOBOJUTH JOKa3aTeJbHbIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOAWUTH
paccyXIeHHs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIE
YTBEPKACHHUS.

BTopoil nenbro n3ydeHuss reOMETpUH SBISETCS UCIIONIb30BaHUE €€ KaK MHCTPYMEHTA IIpU
pEIIeHNN KaK MaTeMaTUYECKUX, TaK U MPAKTUYECKHUX 3aJ[a4, BCTPEUYAIOIIUXCS B PEAIbHOM JKU3HU.
OOyyaromuiicst 1OJKEH HaydUThCsl ONPEAENIUTh F€OMETPUUYECKYI0 (Urypy, omucaTh CIIOBaMHU
JaHHBIA 4epTEX UITU PUCYHOK, HAWTH TUIOIIAb 3eMEIbHOIO YUacTKa, PACCUUTATh HEOOXOAUMYIO
JUIMHY OTITOBOJIOKOHHOTO KaOemnsi Wi TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOHIIS. DTOMY
COOTBETCTBYET BTOpasi, BHIUMUCIUTENbHAS TUHUS B M3yuyeHUU reomerpuu. llpu permenun 3amgau
IIPAKTUYECKOI0 XapakTepa 00y4aroluics yUYUTCs CTPOUTh MAaTEMaTUYECKUE MOJENN PEeaJIbHbIX
JKU3HEHHBIX CHUTYyallud, MPOBOAUTH BBIYHMCIEHUS U OLICHWBATh aJ€KBATHOCTh IOJIYYEHHOTO
pe3yJibTara.

KpaitHe BaXHO MOAYEPKUBATH CBSI3U T€OMETPUU C OPYTHMMH Y4eOHBIMH IpeaMeTaMH,
MOTHUBUPOBaTh  HCIOJB30BaTh  ONpPEIEJIEHUS TIEOMETPUYECKHX (QUIyp U TOHATHUH,
JEMOHCTPHUPOBATh MPUMEHEHUE TOTYyYCHHBIX YMEHUN B (U3MKE U TEXHHUKE. DTH CBsI3U Hanbouee
ApKO BUIHBI B TeMax «Bekropb», « TpuronomeTpruyeckrue cOOTHOIIEHU», «MeTo KOOpAuHaT»
u «Teopema IIudaropay.

VYuebnsiii kypc «I'eomeTpus» BKIIOUAET CIEAYIONIME OCHOBHBIE Pa3Jeiibl COICPKaHUS:
«['eomerpuueckue ¢Gurypsl u uX CBOHCTBay, «lM3MepeHHe TIeOMETPUYECKHX BEIHUUHY,
«/lexapToBBl ~ KOOpAMHATBI Ha  IJIOCKOCTW», «BekTopbl», «JIBUXKEHUS  IJIOCKOCTHY,
«[IpeobpazoBanus mogo0us».

Ha uzyuenue yue6HOro kypca «I"eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacos (2
yaca B Helleli), B 8 kimacce — 68 yacoB (2 yaca B Hemeno), B 9 kitacce — 68 yacoB (2 yaca B
HEJIEIIO).



COJAEPKAHUE YYEBHOI'O KYPCA
7 KVIIACC

HavanbHble moHsTus reomerpuu. Touka, mpsimMasi, OTPE3OK, Jiyd. Yroin. Buabl yrios.
BeprukansHble u  cMexHble yribl. buccektpuca yria. JlomaHas, MHOTOYIOJIBbHHK.
[TapamienbHOCTh U NEPIIEHAUKYISIPHOCTD IPSIMBIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cHMMETpHH. [IpuMepbl cuMMeTprn
B OKPY’KaloIlleM MUpE.

OCHOBHBIE IOCTPOEHUS € TOMOIIBIO IUPKYJIS U TMHEHKU. TpeyroapHuK. BeicoTa, Meauana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOGe1peHHBIN U paBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa W TpHU3HAKH DPAaBHOOEAPEHHOrO TpeyroipbHUKa. [Ipu3HaKMm paBeHCTBa
TPEYrOJbHUKOB.

CBolicTBa M IpHU3HAKU MapajuieNbHbIX MpsMbIX. CymMMa yIjioB TpeyrojbHUKA. BHeriHue
YTJIbI TPEYTOJIbHUKA.

[TpsmoyronbHbIil TpeyronbHUK. CBOWCTBO MeAMaHbl MPSMOYTOJBHOIO TPEYroJIbHUKA,
npoBeNEHHOW K runoreHys3e. lIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[IpssiMOYyTOJIBHBIN TPEYTOJIBHUK C YIiioM B 30°.

HepaBeHncTBa B reoMeTpun: HEPAaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JTOMAHOM,
TeopeMa o 0oJIbIIeM yriie U O0bIIeH cTOpoHe TpeyronbHUKa. [leprneHIuKysp u HaKJIOHHAs.

I'eomeTpuyeckoe MeCTO TO4YEK. buccexkrpuca yrina W CEpeAUHHBIN INEPHEHIUKYISIP K
OTpE3KYy KaK F€OMETPHUYECKHE MECTa TOYEK.

OkpyXHOCTb M KpYI, XopJa M JAuaMeTp, HMX CBoilcTBa. B3auMHoe pacrosioxeHue
OKpYXHOCTH U npsimoii. KacarenbHas 1 cexymas K OKpykHOCTH. OKpyKHOCTb, BHIUCAaHHAsI B yTOJL.
Bnucannas u onucaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YersipéxyronbHuku. llapamnenorpamm, ero mpusHakd W CBOMCTBA. YacTHbIE cCily4au
napajuieJIorpaMMoB (MIPSAMOYTOJIBHUK, POMO, KBaJpar), X IpHU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpsaMoyronbHas Tpanenus.

Merton ynBoenuss Menuassl. LleHTpanbHas cumMmerpus. Teopema Paneca u Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEyrojabHUKA U Tpanennu. L{eHTp macc TpeyroiapHuKa.

[Tonobue TpeyronbHUKOB, KO3 uiueHT noaodus. [IpusHaku mogo0ust TpeyroabHUKOB.
[TpumeneHnne mo100ust MpH pelIeHUH TPAKTUUECKUX 3a7ay.

CgpoiicTBa miomianeil reomerpudeckux ¢uryp. @opmynbl A IUIOMAAW TPEYroJIbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUIOMAAeH Mo100HBIX GUTYp.

Brruncnenue niomiaaeil TpeyroibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema I[Tudaropa. Ilpumenenue Teopemsl [Indaropa npu pereHNN NpakKTUUECKUX 3a]1a4.

CuHyC, KOCHHYC, TAHI'€HC OCTPOIO yIJIa IpPSAMOYIOJIBHOIO TpeyrojbHHKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. TpuroHomerpuueckue GpyHkuuu yrios B 30, 45 u 60°.

BrnucanHble ¥ LEHTpaJbHBIE YIUIBI, YIOJI MEXKIY KAcaTeIbHOM M XOPIOH. YTIBI MEXIY
XOpAAaMH U CeKyIIMMH. BricaHHbIe 1 ONTMCaHHBIE YETBIPEXYTOIBHUKHU. B3auMHOE pacnonoxeHue
IBYX oKpyxHOcTel. Kacanue okpyxHocTeil. O0me kacaTenbHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC



Cunyc, kocunyc, TanreHc yriaoB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemenne TpeyronbHuKoOB. Teopema KOCMHYCOB M TeopeMa CHHYcOB. PemnieHue
IIPAaKTUYECKUX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue nonodus. [Tonodbue cooOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 IpoU3BEEHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEACHUN OTPE3KOB CEKYILHUX,
TeopeMa O KBaJIpare KacaTeJIbHOM.

BekTop, nnmHa (MOAYNb) BEKTOpa, COHANPABIEHHBIE BEKTOPBI, IPOTHUBOINOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalMy HaJ
BEKTOpaMH. Pa3iioxkeHue BEKTOpa 0 IBYM HEKOJUIMHEApHbIM BeKTopaM. KoopaunaTel BEKTOpa.
CxkansipHO€ MPOU3BEICHUE BEKTOPOB, IPUMEHEHHUE JUIsl HAXOXACHUS JJIMH U YTJIOB.

JlexapToBbl KOOpAMHATBI HA IIOCKOCTH. YPaBHEHUS IPSMOM U OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U NPSAMBIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. JlJIMHA OKPYXHOCTHU. ['palycHas u paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTel. [1nomane kpyra, cektopa, CEerMeHra.

JIBIOKEHUS TIIOCKOCTH U BHYTPEHHHE CUMMETPHH (pUryp (371ieMeHTapHbIE MPEICTaBICHIS).
[TapannensHbiii nepenoc. [loBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YHEBHOI'O
KYPCA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHMs IporpaMmbl yueOHoro kypca «I'eomerpusi»
XapaKTEepU3YOTCSL:

1) narpuoTnyeckoe BOCIIUTAHUE:

IPOSIBJIEHUEM MHTEpeca K IMPOLUUIOMY U HACTOSILEMY POCCHUMCKOM MaTeMaTUKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSAM POCCHUMCKMX MAaTeMaTUKOB M POCCHHUCKON
MaTEMaTUYECKOH IIKOJIbI, K HCIIOJIB30BAHUIO 3TUX JIOCTH)KEHUH B APYTUX HAyKax M MPUKIIATHBIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIITAHME:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOS3aHHOCTEH TIpaKIaHMHA M pEealn3aluu ero Ipas,
NPEJCTAaBICHUEM O MaTEeMAaTHYECKHX OCHOBAaX (PYHKIMOHHPOBAHUS PA3IHYHBIX CTPYKTYP,
SBJICHUH, MpOLEAYyp I'PakJaHCKOro o0IecTBa (Hampumep, BbIOOPHI, OIMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3THYECKUX MpPOOJeM, CBS3aHHBIX C NPAKTHUECKUM IMPUMEHEHUEM JOCTH)KEHUH
HAyKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3TUUYECKHUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOTIO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE y4YacTHE B PEUICHUM IMPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHMEM BaKHOCTH MaTEeMaTH4ECKOTro 0Opa30BaHUs HA MPOTSIKEHUU BCEH
YKU3HU JJIs1 YCHEIIHON NMpOoQecCUOHANbHON EATEIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHEM MHIMBHUIYaJIbHOHM TPaeKTOpUM OOpa30BaHUS U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAJIBHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKICHHUH, YMEHUIO BUIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpUEHTallel B AESITEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HbIX NpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UEJIOBEKa, MNPUPOAbI M O0OILIecTBa, NOHUMaHHEM
MaTeMaTUYeCKOl HayKu Kak c(epbl YelIOBEYECKOW NeATeNbHOCTH, 3TaloB €€ pa3BUTUS U
3HAYMMOCTH JIJIsl Pa3BUTHUS LIUBUIIN3ALIMH, OBJIAZICHUEM SI3bIKOM MaTEMATHUKU U MaTeMaTH4YECKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAHWUS MHUpPA, OBJAJACHUEM MPOCTEHIIMMU HaBbIKAMU
MCCIIEIOBATEIBCKOM 1€ATEIbHOCTH;

6) pusuyeckoe BocnuTaHue, POPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLIMOHAJIBHOI'0
Os1aromostyqust:

TOTOBHOCTBIO MPUMEHSTh MaTeMaTHUECKHEe 3HAHUSI B UHTEPECAaX CBOETO 3710POBbsI, BEJCHHS
310pOBOTO 00pa3a >KU3HU (3710pOBOE MUTAHUE, COANTAHCUPOBAHHBIA PEKUM 3aHATHHA U OTIbIXA,
perynsapHas (u3nueckas aKTUBHOCTb), COPMUPOBAHHOCTHIO HaBbIKa PeQUIEKCHH, NPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO K€ MpaBa Jpyroro 4eaoBeKa,

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTallMe Ha MPUMEHEHHe MaTeMaTH4YeCKHX 3HaHWU JUIs pelieHHs 3afad B 001acTH
COXPAaHHOCTH OKPYXKAIOIIEH Cpenpl, IJIaHMPOBAaHUS IOCTYIKOB M OLEHKH MX BO3MOXKHBIX
HOCJEACTBHM Ui OKpY’KaloIiel Cpeibl, 0OCO3HAaHHEM TJI00AIBHOTO XapakTepa 3KOJOTHYECKUX
npo0JIeM U yTeH UX PEIICHHUS;

8) aganTanusa K H3MEHAOIMMCS YCI0BHAM COLMAILHON M IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSX HEONPEIECIEHHOCTH, MOBBIIICHNAIO YPOBHS CBOCH
KOMIIETEHTHOCTH Y€pe3 MPAaKTHUECKYIO AESITEIbHOCTb, B TOM UUCIIE YMEHHE YUUTHCS y OPYIHX



Jrofiel, mpuoOpeTaTh B COBMECTHOM JESATEIbHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIMH U3
OIIBITA IPYTUX;

HEOOXOUMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHHI, B TOM uucie (GOpMyIUpOBaTH UACH,

IOHATHA, TUIIOTC3bI 00 oOBeKTax SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
,I[e(bI/IHI/ITI)I COOCTBEHHBIX 3HAHUH U KOMﬂeTeHTHOCTeﬁ, IIAHUPOBATb CBOE Pa3BUTHC,

CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAIIUI0, BOCIIPUHUMATDL CTPECCOBYIO CUTYallUIO

KaK BbI30B, TpeOymomMil KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMble pEUICHHs U JIeHCTBUS,
(GbopMyIUpPOBATh U OLICHUBATH PUCKU U IMOCIEICTBUS, JOPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3naBaTe/IbHBbIe YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBIISITh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKK MATEeMaTHYECKUX OOBEKTOB,
HOHATUHM, OTHOLICHUHA MEXAYy HOHATHAMM, (OPMYJIHPOBATH ONpEICICHHS MOHATHUM,
yCTaHaBJIMBATh CYNIECTBEHHBIN MPU3HAK KiacCU(HUKALINU, OCHOBAHUS ISl 0000IEHUS 1
CpaBHEHMsI, KpUTEPUH ITPOBOIUMOI0 aHAIN3a,;

BOCIIPUHUMATh, (HOpPMYyIUpOBaTh U NPeoOPa3OBbIBATH CYXKAEHUS: YTBEpAUTEIbHBIE U
OTpULATENIbHbIE, EMHUYHBIE, YACTHBIE U 00IIME, YCIIOBHBIE;

BBISIBIISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEUHs B (pakrax,
JAHHBIX, HAONIONEHMSAX M YTBEPXKAEHUSAX, NpeAsaraTb KpPUTEPUU Ui BBISABICHUSA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNIaTh BBIBOJABI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEIYKTHUBHBIX U HMHIYKTHUBHBIX
YMO3aKJIFO4YEHNUH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

pa3buparhb J0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUH (MpsAMBIE U OT MPOTUBHOIO),
MPOBOJAMTH CAMOCTOSTEIBHO HECIOXKHBIE JI0OKa3aTelbCTBA MaTeMaTUYEeCKUX (aKToOB,
BBICTPAaNWBaTh apryMEHTALUIO, MPUBOJUTH NMPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATh
COOCTBEHHBIE PacCyX/ICHUS;

BbIOMpaTh crnoco0 pemieHus y4eOHOM 3ajgaud (CpaBHHMBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh Hanbosiee MOAXOASIINUNA C YU4ETOM CaMOCTOSITENIHO BBIJEIIEHHBIX
KPUTEPUEB).

Ba3oBble ucciienoBate/bCcKe 1eicCTBUA.

UCIIONIB30BAaTh  BOMPOCHI  KaK  HCCIENOBATENbCKHA  MHCTPYMEHT  TMO3HAHUS,
dbopMyITHUpOBaTh BOMPOCHI, (PUKCUPYIOIIHE MPOTHUBOPEUNE, TPOOIEMY, CaMOCTOSATEIHHO
yCTaHaBJ'II/IBaTI) HCKOMOE€ M JaHHOC, (bOpMI/IpOBaTB FI/IHOTe3y, apFYMeHTI/IpOBaTL CBOHO
MO3UIINIO0, MHEHHE;

MPOBOAWTH MO CAMOCTOSITENILHO COCTABJICHHOMY TIUIaHY HECIOXHBIA JKCIEPUMEHT,
HEeOOJIBIIIOE UCCIIEIOBAaHNE TI0 YCTAHOBJIICHHIO OCOOEHHOCTEH MaTeMaTHIEeCKOTO 0OBEKTA,
3aBUCHUMOCTEN 00BEKTOB MEXAY COOOi;

CaMOCTOSITENEHO (POPMYTUPOBATH OOOOIIICHHS U BBIBOJIBI TIO PE3yIbTaTaM MPOBEIEHHOTO
HAOJIOJICHUS, WCCIIEAOBAHUS, OIICHWBATH JOCTOBEPHOCTH ITOJYYCHHBIX PE3YJIbTATOB,
BBIBOZOB M 000OIIEHNI;

MPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIABUTATH MIPEITOIOKEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh U U30BITOYHOCTH MH(GOPMAITUH, TaHHBIX, HEOOXOAUMBIX TSI
pelIeHUs 3a1a41;



BBIOMPATh, AHAIM3UPOBATh, CHUCTEMATHU3UPOBATh M MHTEPIPETUPOBATH WH(POPMAIIHIO
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

BBIOMpATh (OopMy IpeACTaBIeHUS WHPOPMAIMK U WLIIOCTPHUPOBATH PELIacMble 3a/1auu
cXeMaMH, AuarpaMMaMu, HHOM TpaduKoi U UX KOMOUHALMSMU;

OLIEHUBATh HAAEKHOCTh MH(OPMALMK MO0 KPUTEPUSIM, MPEUIOKEHHBIM YUUTEIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

BOCIIPUHUMATh U (POPMYIUPOBATh CYXKJEHHS B COOTBETCTBUU C YCIOBUSIMH U LEISMU
oOLIeHMs], SICHO, TOYHO, I'PAaMOTHO BBbIpaXKaTb CBOIO TOYKY 3pEHUS B YCTHBIX H
NUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PELICHUs 33aJa4d, KOMMEHTHPOBATh
IIOJIYYECHHBIA pe3yibTarT;

B X07e 00CYXIEHUs 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMOil TE€MBbI, TIPOOIEMBI,
pelaeMoil 3aauu, BbICKa3bIBaTh MJIEH, HAallEJICHHbIE HA TIOUCK PEIICHUs, COMOCTABIATh
CBOM CY)KJICHUS C CY’KICHUSMU JIPYIMX YYACTHUKOB JUAJIOra, OOHApYKUBaTh pa3inuue U
CXOJICTBO TO3MLUH, B KOppeKTHOH ¢(opme (HopMyaupoBaTh pa3HOINIACUs, CBOU
BO3PaKEHUS;

IPEJCTaBIISTh PE3yibTAaThl PELICHUS 3aJauM, SKCIIEPUMEHTA, UCCIEI0BAaHUS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4ETOM 3a/ad IPE3CHTAlUUd U
0COOEHHOCTEHN ayAUTOpUH;

MOHMMATh U MCIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW ¥ MHAUBHUYaJIbHOM paboThI IIpH
pelIeHnH yueOHbIX MaTEMaTHYECKUX 3a/1ay;

INPUHUMATD 11€JIb COBMECTHOM AESITENBbHOCTH, MJIAHUPOBAaTh OPraHU3aLMI0 COBMECTHOM
paboThl, pactpeAesaTh BUAbl paboT, 10roBapuBaThcs, 0OCYKIaTh MPOLECC U Pe3yabTaT
paboTbl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPYINIOBBIX (hopmax paboThl (00cykaeHUsl, 0OMEH MHEHMSIMH, MO3TOBBIE
HITYPMBI U JPYTHUE), BHIIOIHATH CBOIO YacTh pabOThI M KOOPIUHUPOBATH CBOM JIEHCTBUS
C IpyrMMH WIEHaMU KOMaH/Ibl, OLIEHUBATh KaYeCTBO CBOETO BKJIaJa B OOLIUI MPOIYKT 110
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOCHCTBUS.

PerJIHTI/IBH])Ie YHUBEpPCAJAbHBIC yqeﬁﬂue JeHCcTBUA

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATh IUJIaH, alTOPUTM pelIeHHs 3ajauyd (WIK €ro 4acTb),
BbIOMpaTh CHoco0 pemeHuss ¢ Y4YETOM HMEIOLIUXCSl PECypcoB U COOCTBEHHBIX
BO3MO)XHOCTEM, apryMEHTHpPOBaTh M KOPPEKTHPOBAaTh BAPUAHTBI PELIEHUN C Yy4ETOM
HOBOM MH(pOpMaIUu.

CﬂMOKOHTpOJ’Ib, AMOLMOHAIbHBIA HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIA MpoIlecca M pe3yabTara pelieHus
MaTeMaTHYeCKOM 3a7auM;

NPEBUICTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh NMpPU PEUICHWU 3a7add, BHOCHTH
KOPPEKTHBBI B JIEITEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, HAWJEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa AEATEIBHOCTU IOCTABICHHON LENU U YCIOBHSIM,
OOBSICHATh MPUUYUHBI JOCTHKEHHS MJIM HEIOCTUKEHNUS LIEIH, HaXOAUTh OLIUOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.



IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy oOydeHuss B 7 KJacce OOyYaIOIMIMKCS MOJYYUT CIECAYIONIAE TPEIMETHBIC
pEe3yJbTAThI:

Pacro3HaBaTe UM3y4YeHHBICE TE€OMETpUYECKHE (DUTYpBI, ONpEACNIITh WX B3aUMHOE
pacmoioxeHue, n300pakaTh reOMEeTpHISCKUe (PUTYPHI, BBITOIHATH YEPTEKU MO YCIOBUIO 331a4H.
N3MepsaTh nMHEHHbIC U YIJIOBBIE BEJIMYMHBI. PemaTe 3aauu Ha BBIYUCICHUE JIMH OTPE3KOB U
BEJIMYMH YTJIOB.

Jlenats rpyOyI0 OIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B PEAbHOM JKHU3HH,
pa3MepoB MPUPOTHBIX 00BEKTOB. PaznuyaTh pa3mMepsl STUX 0OBEKTOB IO MOPSAAKY BETHYUHBI.

CTpouTh 4epTex U K FTEOMETPUUECKUM 3a]a4aMm.

[lonb30oBaTbcsl NpU3HAKAMH pABEHCTBA TPEYIOJbHHMKOB, HCIOJIb30BaTh NPU3HAKU U
CBOMCTBA PaBHOOEIPEHHBIX TPEYTrOJIHLHUKOB IPH PEIICHUN 3a/1a4.

[IpoBOUTH TOTMUECKHUE PACCYKICHHS C UCIIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCsl NpPU3HAKAMH PABEHCTBA MPSIMOYTOJbHBIX TPEYrOJbHUKOB, CBOHCTBOM
MEUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSAMOYIOJIbHOTO TPEYrOJbHUKA, B PpELICHUU
reOMETPUYECKHUX 3a/1a4.

OnpenensaTh NapauieTbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMHU
cekymasi. Onpeaenarb napajieIbHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOM MPSIMOM 10 TOYEK JAPYroM mpsiMOil.

Pemiate 3a1aun Ha kieTyaToi Oymare.

[IpoBOAUTHL BBIYHCIEHUS M HAXOAUTh YHCIOBbIE W OYKBEHHbIC 3HAYCHHS YIJIOB B
F€OMETPUYECKHUX 3a]]a4axX C UCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB yTJIOB, 00pa30BaHHBIX MPH MEPECEUCHHUH ABYX NapaUIeTbHBIX MPSAMBIX ceKylel. PemaTs
MPAKTUYECKHUE 33/1a4M HAa HAXOXKJICHHUE YTJIOB.

Brnasets moHATHEM T€OMETPUYECKOTO MECTa TOYEK. Y METh ONpPEAeTsATh OMCCEKTPUCY yTiia
Y CEpEIMHHBIN MEPHEHAUKYJISAP K OTPE3KY KaK F€OMETPUUECKUE MECTa TOUEK.

DopmMyIUpPOBaTh ONPENEIEHUS OKPYKHOCTH M Kpyra, XOpAbl U JUAaMETPAa OKPYKHOCTH,
MOJIB30BAThCS X CBOMCTBAMU. Y METh MPUMEHSThH 3T CBOWCTBA MTPU PEUICHUH 33/1a4.

Biianers moHATHEM ONMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HAaXOJIUTh €€
ueHtp. [loap3oBaThest pakTaMu O TOM, UTO OMCCEKTPUCHI YIIIOB TPEYTrOJIbHUKA MIEPECEKAIOTCS B
OIHOM TOYKE, U O TOM, YTO CEpPEAMHHBIE NEPHEHAUKYJAPBl K CTOPOHAM TpPEYTrOJbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Bnagets noHATHEM KacaTeNbHOM K  OKPYXXHOCTH, IIOJb30BaTbCs TEOPEMOM O
MEePIECHINKYJISIPHOCTH KacaTeIbHOM U paanuyca, TPOBEAEHHOTO K TOYKE KaCaHHUS.

[Tonp30BaTbCcsi NOPOCTEMIIMMU TE€OMETPUUYECKMMHM  HEPABEHCTBAMM, IIOHUMATh MX
MPaKTHYECKUM CMBICII.

IIpoBOAUTE OCHOBHBIE TEOMETPUUECKHE MIOCTPOEHHUS C TOMOIIBIO LIUPKYJISI U JIMHEHUKH.

K xoniy oOydeHuss B 8 kJjiacce 0oOydarOMMICS TONYYUT CIEAYIONIAE TMPEIMETHBIE
pEe3yJIbTaThL:

Pacno3HaBaTh OCHOBHBIE BBl YETHIPEXYTOJBHUKOB, WX 3JIEMEHTHI, MOJb30BaThCI HUX
CBOMCTBAaMH MPU PELICHUU TEOMETPUUYECKHUX 3a/1a4.

[IpuMeHATh CBOWCTBA TOYKM TIEPECEUCHUS MEIWaH TpPEYrojbHUKa (IIEHTpa Macc) B
pELIEHNUH 3a]1a4.

Bianers moHsiTueM CpeaHEN JTUHUM TPEYroJIbHUKA M Tpamneluu, MPUMEHATh UX CBOMCTBA
IIpU pELICHUM reomerpudeckux 3anad. llomb3oBarbes Teopemonn Pameca U TEOpPEMOU O
MPONOPIIMOHAIBHBIX OTPE3KAX, IPUMEHSATh UX JUISl PEIICHUS MPAKTUYECKUX 3a]1ay.

[TpuMeHsTh IPU3HAKU TTOIOOUS TPEYTOIBHIKOB B PEIICHUH T€OMETPUUECKUX 3a/1a4.



[Tonp3oBatbes TeopeMoit [Tudaropa 11st pemeHnst reOMeTPUISCKUX U IPAKTHIECKUX 3a]1a4.
Ctpouth MaTeMaTHYECKYIO MOJEIb B IPAKTUYECKUX 3a/1a4ax, CAMOCTOSITENILHO JI€JaTh YePTEX U
HAaXOJIUTh COOTBETCTBYIOLIUE JJIUHBI.

Brnagers moHATUSIMH CUHYCa, KOCMHYCa W TaHI€HCAa OCTPOro yrijla MpsIMOYIOJbHOIO
TpeyroyibHUKA. [101630BaThCSA STUMHU MOHATUSAMH ISl PELLIEHUS IPAKTUYECKUX 3a/1a4.

Berumcnsate  (pa3nuyHBIMEH - ClIOCOOaMM)  IUIOMIAAb  TPEYroJbHUKA W IUIOHIAAU
MHOTOYTOJIbHBIX ~ Guryp (moyib3ysach, TIJle Heo0XoIuMo, KalbKyisTopoM). IlpumeHsts
MOJIY4YeHHBIC YMEHUS B MPAKTUYECKUX 3aa4ax.

Brnagete NOHATHSAMU BIOMCAaHHOTO M LEHTPAJIBHOIO yIja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YTJIaX, yriax MEX1y XOpiaMu (CEKYILIMMHU) U YTIIe MEXKy KacaTeJIbHOU U XOPA0H Mpu
PELICHNU T€OMETPUUECKUX 3aay.

Bnaners moHATHEM OINHMCAHHOTO YETHIPEXYTOIBHUKA, MPUMEHSTH CBONCTBA OMHUCAHHOTO
YEeTHIPEXYTOJIbHUKA IIPU PELICHUU 33]1a4.

[IpumMeHATh MOJIy4eHHBIC 3HAHHS HAa MPAKTUKE — CTPOUTH MATEeMaTHYECKHUE MOJIETH IS
3a[a4 peajibHON KU3HU M POBOJAUTH COOTBETCTBYIOIINE BHIYMCICHUS C IPUMEHEHHEM MO00us
U TPUTOHOMETPUH (ITOJIB3YSCH, TJI€ HEOOXOAUMO, KAIBKYIATOPOM).

K xonmy oOyuenus B 9 kiacce oOydaromuiics MONTYYHUT CIEAYIOUIUE IPEeIMETHBIC
pe3yJIbTaThl:

3HaTh TPUTOHOMETPUUECKHE QYHKIIMH OCTPBIX YIJIOB, HAXOUTH C UX TIOMOIIBIO PA3INYHbIE
AJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA («PEIICHHE MPSIMOYTOJBHBIX TPEYTOJbHUKOBY).
HaxoauTsb (¢ TOMOIIbIO KaNBbKYISTOPA) JIHHBI M YTIIbI ISl HETAOJIUYHBIX 3HAUCHUN.

[Tonmb30BaThest OpMyTilaMy TIPUBEIICHUS 1 OCHOBHBIM TPUTOHOMETPHYSCKUM TOXKICCTBOM
JUTS1 HAXOXKIEHUSI COOTHOLIEHUH MEXI1Yy TPUTOHOMETPUUECKUMU BETUUMHAMM.

Hcrnonb30BaTh TEOPEMBbI CHHYCOB U KOCHHYCOB JIJIsi HAXOXKJICHHUS Pa3IUYHBIX JJIEMEHTOB
TpPEeyrojbHUKa («pelieHue TPEyroJbHUKOBY»), MPUMEHSTh UX MPU PEUICHHUH T€OMETPUUYECKUX
3azad.

Brnanets noHsatusMu npeodpazoBaHusi MOAOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. I[Toap30BaThCsi CBOWCTBAMU MOA00US TPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCISITH JTUHBI 1
HAXOJHUTh YIIbl Y OoA00HBIX (uryp. [IpuMeHsaTs cBoiicTBa mog00Us B MPAKTHYECKHUX 3a/1adyax.
YMeTh NPUBOIUTE TPUMEPHI TOJTOOHBIX (DUTYP B OKPYKAIOIIIEM MHUDE.

[Tonb3oBaTbest TeOpeMaMu O TMPOU3ZBEIAECHUU OTPE3KOB XOpJ, O MPOU3BEIECHUH OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThcs BEKTOpaMM, MOHUMATh HUX TEOMETPUYECKUH U (PUIUYECKUIl CMBICI,
MPUMEHATh WX B PEIICHUH TEOMETPUUECKHX W (u3nueckux 3anad. [IpuMeHsTh cKaispHOE
MPOU3BEJICHNE BEKTOPOB ISl HAXOXKJACHUS IJIUH U YIJIOB.

[Tomp30BaThCcsi METOAOM KOOPAMHAT HA IUIOCKOCTH, TPUMEHSATH €ro B PEIICHHH
F€OMETPUUYECKHUX U MPAKTUUECKUX 3a/1a4.

BrnaneTs mOHATHSMU TPaBUILHOTO MHOTOYTOJBHUKA, JTMHBI OKPY)KHOCTH, JUTMHBI AYTH
OKPY’KHOCTH M paJuaHHON Mepbl YIJIa, YMETh BBIUMCIATH IUIOLIA[L Kpyra M €ro vacTe.
[IpuMeHATh MOTy4eHHBIE YMEHHUS B IPAKTHICCKUX 3aavax.

Haxomute ocu (Wiu HEHTPBI) CUMMETpPUH (DUTYp, TPUMEHSTH ABM)KEHUS TUIOCKOCTH B
MPOCTEUIINX CITyqasiX.

[IpuMeHATh MOJIy4eHHbIE 3HAHMSI HA MPAKTUKE — CTPOUTh MaTeMaTH4YEeCKUE MOJIETH IS
3aJa4 peajbHON KU3HHU U TPOBOJUTH COOTBETCTBYIOUINE BBIUMCICHUS C TPUMEHEHHUEM MOA00MS
U TPUTOHOMETPUYECKUX (DYHKITUH (TMONTB3YSCh, T/Ie HEOOXOTUMO, KaTbKYIATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
Haumenopanue Komriecreo JuiekTpoHHbIE (UG POBHbIE)
Nen/m pasmesioB u Tem 4acoB P nu@pp
oOpa3oBaTe/ibHbIE pecypchbl
MpPOrpaMmMbl Bcero
[Ipocreiimue
reoMeTpHUECKue PUrypsl
1 U UX CBOMCTBA. 14 bu6nmoreka [IOK
W3mepenue https://m.edsoo.ru/7f415e2e
reOMETPUUYECKUX
BEJIMYUH
bubnnoreka IIOK
2 Tpeyrombrmin 22 https://m.edsoo.ru/7f415e2e
; gle:a)gnen;:;le MpsIMbIE, y Bubmmotexa LIOK
Y T https://m.edsoo.ru/7f415e2e
TpPEyroJibHUKA
y | Somon s W Biemeslok
P https://m.edsoo.ru/7f415e2e
MMOCTPOEHUS
5 [ToBTOpEeHUE, 0600IICHNE 4 bu6nmoreka [JOK
3HaAHUI https://m.edsoo.ru/7f415e2e
OBHIEE KOJIMYECTBO YACOB 68
1O ITPOI'PAMME
8 KJIACC
K
Ne HaumenoBanue pa3jaesioB q;)c']:;qeﬂm DyekTpoHHbIe (IU(PPOBLIE)
/ e orpa o0pa3oBare. e pecypc
n/n U TeM IPOrpaMMbl Beero pa3oBaTe/ibHbIE PecypChl
N bubmuoreka [JOK
! HerbipExyromeHHKH 12 https://m.edsoo0.ru/7f417e18
Teopema daneca u reopema
2 0 TIPOTNIOPIMOHAIIBHBIX 15 bubmuorexa [JOK
OTpe3Kax, MoJ00HbIe https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKA
IImomans. Haxoxxnenue
3 IJIOIIAZEN TPEYTOJIbHUKOB 14 bu6nmoreka [JOK
¥ MHOTOYTOJIHBIX (DUTYP. https://m.edsoo0.ru/7f417e18
[Tnomaau mogoOHBIX GUryp
4 Teopema [Iudaropa n 10 bubnuorexa [IOK
Hayaja TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYrabl B OKpY>KHOCTH.
5 BrnucanHabie U ONUCaHHbBIC 13 bubmuoreka [JOK

YETHIPEXyTOJIbHUKH.
KacarenrsHbIe K

https://m.edsoo.ru/7f417e18
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okpyxHocTu. Kacanue
OKPYKHOCTEH

5 [ToBTOpeHmE, 0600IIEHNE 4 bu6mmoreka [JOK
3HAHUHI https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB 68
I1O ITPOI'PAMME
9 KJIACC
HaumeHoBanme KoanuyecTtBoO
Ne PA3IEIIOn H TeM YACOR dueKkTpoHHbIe (LM POBbLIE)
n/n o0pa3oBaTe/bHbIE PeCypChl
IpOorpaMmabl Bceero
Tpuronomerpus.
1 TeopeMbl KOCUHYCOB U 16 bubnuoreka [JOK
CHHYCOB. Perierue https://m.edsoo.ru/7f41al2c
TPEYTrOJIbHUKOB
[Ipeobpa3zoBanue
5 noao0us. Merpuieckue 10 bu6nuoreka [IOK
COOTHOIIICHUS B https://m.edsoo.ru/7f41al2c
OKPYKHOCTHU
bubmuorexa [JOK
3 Bexropet 12 https://m.edsoo.ru/7f41lal2c
4 JlekapTOBBI KOOPIMHATHI 9 bubmuorexa [JOK
Ha TUIOCKOCTH https://m.edsoo.ru/7f41al2c
IIpaBunbHbBIE
5 e mroma 8 BuGmiotea LIOK
https://m.edsoo.ru/7f41al2c
Kpyra. Beraucnenue
) (OIENGEY
6 JIBUOKESHHSI TNTIOCKOCTH 6 bubmmorexa LIOK
https://m.edsoo.ru/7f41lal2c
7 [ToBTOpenue, 06001ICHNE, 7 bu6nuoreka [IOK
cucTeMaTH3aIus 3HAaHUI https://m.edsoo.ru/7f41al2c
OBHIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
* ['eometpust, 7-9 knaccel/ Atanacss JI.C., byry3os B.®., Kagomnes C.b. u npyrue,
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenner»

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
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