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INOACHUTEJIBHAS 3AIINCKA

['eomeTpus Kak OAMH U3 OCHOBHBIX Pa3/eiOB LIKOJIBHON MaTeMaTUKU, UMEIOIINNA CBOCH LIebio
o0ecreynTh U3y4yeHne CBOMCTB U pa3MepoB QUTYp, UX OTHOLICHUN W B3aUMHOE PACIIOJIOKEHHE,
OMMpPAETCs Ha JIOTMYECKYIO, JOKa3aTeNIbHYIO JIUHHIO. L|eHHOCTh N3y4eHus reOMEeTpUH Ha YPOBHE
OCHOBHOTO 00Iero 0O0pa3oBaHUsl 3aKIOYACTCS B TOM, YTO OOYYArOIIMICS YYUTCS MPOBOJIUTH
JIOKa3aTeNbHbIE PACCYXACHUS, CTPOUTH JOTMYECKHE YMO3aKIIOUEHUS, JOKa3bIBaThb HMCTHUHHbBIC
YTBEPKACHUSI U CTPOUTb KOHTPIPUMEPBI K JIOKHBIM, IPOBOJUTH PACCYXKACHUS «OT
MIPOTUBHOT0», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (DOPMYIUPOBATH OOPATHBIE YTBEPKACHHUS.

BTopoil nienbro n3y4eHus: FreOMETPUHN SBIISIETCS UCIIOJIB30BAaHUE €€ KaK MHCTPYMEHTA IPH
peIIeHNH KaK MaTeMaTU4YeCKUX, TaK M MPAaKTHUECKUX 3a/ay, BCTPEUaAIoOLIUXCs B peaibHOU
xu3HU. OOYYaromuiicss TOHKEH HAYYHTHCS OIPENEIUTh T€OMETPHUECKYIO (HUTypy, ONHUCATh
CIIOBaMHU JAaHHBI 4YepTEX WIM PUCYHOK, HAWTH IUIOMIA[Ib 3€MEJIBHOTO Y4YacTKa, PacCUUTaTh
HEOOXOAMMYIO [UTMHY OITOBOJIOKOHHOTO KaOensi win TpeOyeMble pa3Mmepbl Tapaxa s
aBTOMOOWIA. DTOMY COOTBETCTBYET BTOpAasi, BHIYMCIUTENbHAS JUHUS B U3YYCHUU TCOMETPHH.
[Ipu pemieHun 3agad  MOPAKTUYECKOTO  XapakTepa OOy4aroUIMiicss y4uTCA  CTPOUTH
MaTeMaTUYeCKUe MOJENN pEalbHbIX JKU3HEHHBIX CHUTYalli, MPOBOJUTH BBIYUCICHUS U
OLICHUBATh aJIEKBATHOCTb [TOJIyYEHHOT'O pe3ybTaTa.

Kpaiine BaxHO MOJUEPKUBATH CBSI3U TEOMETPUHM C JIPYTUMU YYEOHBIMHU IpEIMETaMH,
MOTHUBUPOBaTh  HCIHOJB30BAaTh  ONPENEIIEHUS TIEOMETPUYECKHX (QUIyp U IOHATHUH,
JEMOHCTPHUPOBATh MPUMEHEHUE MOTYyYCHHBIX YMEHUN B (PM3MKE U TEXHHUKE. DTH CBsI3U Hanbouee
ApKO BUJHBI B TeMaX «Bektopbl», « Tpuronomerpuyeckue cOOTHOIIEHU», «MeTo KoopauHaT»
u «Teopema ITudaropay.

YuebHblit Kypc «l'eoMeTpus» BKIIOYAET CIEAYIONIUE OCHOBHBIE Pa3/IeNbl COJACPKAHUS:
«['eomerpuueckue ¢Gurypsl u uX CBOHCTBay, «M3MepeHHe TIeOMETpPUYECKHX BEIHUUHY,
«/lexkapToBbl ~ KOOpPAMHATBI HA  IUIOCKOCTW», «BekTtopb», «JIBH)KEHUS  IIOCKOCTHY,
«[IpeobpazoBanus mo100us».

Ha u3yuenue yueOnoro xypca «I'eometrpus» orBoautcs 204 yaca: B 7 kinacce — 68 yacoB
(2 yaca B Heneno), B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kimacce — 68 yacos (2 vaca B
HEJIEIIO)

COJAEP/)KAHUE OBYYEHUA

7 KJIACC

Hauanpueie nonsatus reomerpuu. Touka, mpsmasi, OTpE3OK, Jyd. Yroj. Buasl yrios.
BeprukanbHele ©  cMexHble yrael. buccekrpuca yrma.  JlomaHas, MHOTOYTOJIBHUHK.
[TapayieapHOCTB U MEPIEHIUKYISAPHOCTD MPSIMBIX.

Cummerpuunblie purypsl. OCHOBHBIE CBOMCTBA 0ceBoil cummerpuu. [Ipumepsl cummeTpun
B OKPY’KaOIIEM MUDE.

OCHOBHBIE TIOCTPOEHHsI C IOMOINBIK LUPKYJIS W JUHEWKH. TpeyroapHuk. Beicora,
MenraHa, OMCCeKTpHCca, X CBOMCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO TpeyroiabHUKA.

CpoiicTBa W TNpU3HAKUH PaBHOOEAPEHHOTO TpeyrojibHUKa. llpu3HakW paBeHCTBa
TPEYTOJIbHUKOB.



CBolicTBa M NpU3HAKKU NapajuleabHBIX NpsAMbIX. CymMma yrioB TpeyrojpHUKa. BHemiHue
YIJIbI TPEYT OJIbHUKA.

[TpsitmoyronbHbIi  TpeyroabHUK. CBONHCTBO MeIMaHbl NPSMOYIOJbHOTO TPEYrOJIbHUKA,
IPOBEAEHHOW K runoreHyse. [Ipu3Haku paBeHCTBA NPSAMOYTOJIBHBIX TPEYrOJBHUKOB.
[TpstMmoyronbHBIN TPEYroJibHUK ¢ yrioM B 30°.

HepaBeHcTBa B reOMETpUM: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
Teopema o OoJblIeM yrie U 0oiblleil CTOpoHe TpeyroapHuKa. IleprnenanKysp 1 HaKIOHHAs.

I'eomeTpryeckoe MecTo ToueK. buccekTpuca yria M CepeqUHHBIA NEPHEHIAUKYIAP K
OTpE3Ky KaK F€OMETPUYECKHE MECTa TOYEK.

OKpy)KHOCTb M Kpyr, XOpAa M JAHaMeTp, HMX CBOMCTBA. B3auMHOEe pacnonoxeHue
OKpYXHOCTH M mnpsiMoil. KacarenbHas u cexymas K okpyxHOCTU. OKpYX HOCTb, BIIMCaHHas B
yroi. Bincannas u onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYersipéxyronpauku. [lapamienorpamm, €ro mnpu3Haku W CBOMcTBA. YacTHbIe ciiydau
napajuieIorpaMMoB (MIPSMOYTOJIBHUK, POMO, KBaJpar), X NpHU3HAKU U CBOMcTBa. Tpamerus,
paBHOOOKas Tpamnenws, e€ cBoicTBa U npu3Haku. [IpsMoyroiapHas Tpamemws.

Meton yaBoenus menuanbl. LlentpanbHas cummerpus. Teopema aneca u Teopema o
IPOTIOPIMOHATBHBIX OTPE3KaX.

Cpennuie TUHUM TPEYrojbHUKA U Tpaneruu. LleHTp Macc TpeyroibHUKa.

[Tomobue TpeyroabHUKOB, KodhdumuenT nomodus. [IpusHaku momoOus TPEyroabHUKOB.
[Tpumenenue mo1o0ust P PEIICHUH MPAKTUYECKUX 3a7au.

CpoiicTBa momaneii reomerpuueckux ¢Guryp. @opMyisl I TUIOMAAH TPEYrOIbHUKA,
napasuiesorpaMma, pom6a u tpaneuuu. OTHOILIEHHE MJIOAACH MOA00HBIX pUryp.

Brraucnenue miomiaaeii TpeyroibHUKOB B MHOTOYTOJIbHUKOB Ha KJIETYaTol Oymare.

Teopema Iludaropa. Ilpumenenue teopembl [ludaropa mpu pemieHUH NPaKTUUYECKUX
3azad.

CuHyc, KOCHHYC, TaHT€HC OCTpPOro yrja MpsSMOYTOJILHOTO TpeyrosibHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpudeckue pyHkuuu yrios B 30, 45 u 60°.

BriucanHble M LleHTpaibHbIE YIJbl, YIOJd MEXAY KacaTeIbHOW M XOpIOW. YTIbI MEXAY
XOpaMH W CEeKyIIMMH. BrucaHHble W ONHCaHHBIE YeTHIPEXYTONBHUKU. B3anMHoe
pacrioyio’)keHue AByX OKpyxHocTed. Kacanue okpyxnocreil. OOmue KacarelbHble K JABYM
OKPYKHOCTSIM.

9 KJIACC
Cunyc, xocunyc, tanreHc yriioB oT 0 no 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
DopMyIibl TPUBEICHHUS.

Pemenne TpeyronpHMkoOB. TeopemMa KOCHHYCOB U TeopeMa CHHYCOB. PemeHue
NPaKTUYECKUX 3a/1a4 C HCII0JIb30BAaHHUEM TEOPEMbI KOCUHYCOB U TE€OPEMbI CHHYCOB.

[IpeobpazoBanue moaobus. [1ogobue coOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o MPOU3BECHUN OTPE3KOB XOPJ, TEOPEMBI O TPOU3BEIEHUHN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipaTe KacaTelIbHOM.

Bekrop, amuHa (MOIyNb) BEKTOpa, COHAIPABICHHBIE BEKTOPHI, MPOTHUBOMOIOXKHO
HaINpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpAIMHd HaJl
BeKTOpamH. Pa3nokeHue BeKTOopa 1o JBYM HEKOJUTMHEapHBbIM BekTopaM. KoopanHaThl BEKTOPA.
CkansipHOE MTPOU3BEICHNE BEKTOPOB, IPUMEHEHHUE TSl HAXOXKICHHSI [UTUH H yTIIOB.

JlekapToBbl KOOpAMHATHI Ha IUIOCKOCTH. YpaBHEHHMS TMPSIMOH M OKPYXHOCTH B
KOOpJ/IHATaX, MepeceYeHre OKPYKHOCTEH U MPSMBIX. MeTO KOOpAWHAT U €ro MPUMEHEHHE.

[TpaBuIbHBIE MHOTOYTOJIBHUKH. J[JTMHA OKpYXKHOCTH. ['pagycHast U panguaHHas Mepa yria,
BBIYHUCIICHHE JUTMH JIyT OKpYX)HOCTeH. [lmomanp kpyra, cekTopa, CerMeHTa.

JIBMOKEHUS TIOCKOCTH U BHYTPEHHHE CUMMETPHUH (QUTYp (3JI€MEHTapHbIe IPECTABICHNUS).
[TapannensHbIi iepenoc. [1oBopoT.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«"EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Pe3yJbTAThl OCBOCHUS TporpamMmbl  yueOHoOro kypca «['eomerpus»
XapaKTepU3YIOTCS:

1) maTpuoTnyeckoe BOCIIMTAHUE:

MPOSIBIICHUEM HWHTEpeca K NPONUIOMY U HACTOSIIEMY POCCHUHCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTeMaTUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTH)KEHUN B IPYTHX HAayKaX U MPHUKIaIHBIX
chepax;

2) rpakIaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHHUIO OOS3aHHOCTEH TpaKAaHWHA W peau3alliil €ro IMpas,
MPEJCTaBICHUEM O MaTeMaTHYeCKMX OCHOBAaX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO oO0IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTHUUYECKUM NPUMEHEHUEM JIOCTHKEHUN
HayKH, OCO3HAHMEM BaKHOCTU MOPAJIbHO-3TUUECKUX IPUHLIUIIOB B I€ATEIbHOCTH YUEHOIO;

3) Tpy/10BO€ BOCIMTAHME:

YCTAaHOBKOM Ha AKTUBHOE Yy4YacTHE B PELIEHMM MPAKTUYECKUX 3aJa4 MaTeMaTUYeCKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaKHOCTH MATEMaTUYECKOTro 00pa30BaHUS HA MPOTSHKEHUU BCEi
JKU3HU JJIs1 YCHEIIHON NpOo(EecCUOHANbHON EATEIbHOCTH U Pa3BUTUEM HEOOXOJAMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOEHHEM WHIWBUIYaIbHOW TPAeKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOIIMOHAJIBHOMY M 3CTETHYECKOMY BOCHPHUSATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEUICHUI, PacCyKIEHUH, YMEHUIO BUJETh MaTeMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHMUSI:

OpUEHTAIel B JEATEJbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAayYHBIX MPEICTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIeCTBa, MMOHUMAaHUEM
MaTeMaTUYeCcKOl HayKu Kak c(epbl 4elOBEYECKOM NeATeNbHOCTH, JTaloB €€ pa3BUTUS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTYpOH Kak CpeICTBOM IIO3HAHWS MHUpPA, OBJAJACHUEM MPOCTEHIIMMHU HaBbIKAMU
MCCIIEI0BATEIBCKOM 1E€ATENbHOCTH;

6) pusuueckoe BocnuTaHue, GopMHpPOBaHHE KYJIbTYPHI 3I0POBbSI H IMOIMOHAIBLHOTO
Os1aromostyqusi:

FOTOBHOCTBIO MPHUMEHSTh MaTeMaTUYeCKHWe 3HaHMs B MHTEpEcax CBOEro 370pPOBbS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas (Qu3uyeckass aKTHUBHOCTh), COPMHUPOBAHHOCTHIO HaBbIKa pedieKcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4elIoBeKa;

7) 3IK0JIOTHYECKOE BOCTIMTAHME:

OpHEHTaIle Ha MPUMEHEHHWE MATeMaTUYeCKUX 3HAHWM ISl PEelIeHUs 3a1ad B 00JacTH
COXPAHHOCTH OKpY)Karollel cpeibl, MIaHUPOBAaHUS IMOCTYIKOB M OLEHKH HMX BO3MOYKHBIX
MOCJEICTBUM Il OKpY’Karolled cpesibl, 0CO3HAHHEM TJI00aIbHOTO XapakTepa KOJIOTHYECKUX
npo0JieM U IyTel UX peleHus;

8) amanTanus K H3MEHSIIOIIMMCS YCJIOBUSIM CONMAJILHOW W PUPOIHOI Cpeabl:

TOTOBHOCTHIO K JEMCTBUSIM B YCJIOBMSIX HEONPEEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 MPaKTUUYECKYIO JIEATENbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y JAPYTUX



Jro/iel, MpuoOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3
OIbITa IPYTHX;

HEOO0XOIMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUHU, B TOM 4HCiIe (POPMYIUPOBATH HICH,
HOHATUS, TUIIOTE3bl 00 00BEKTaX M SBJICHMSAX, B TOM UHUCIIE paHEEe HEM3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HaBaTb CTPECCOBYIO CHUTYallMI0, BOCHPHUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBbI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATh IPUHUMAEMbIE PELICHUS U
neicTBus, opMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUS, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe JeiicTBUS

Ba3oBble 1ornyeckue neiicTBus:

BBISIBJISATh M XapaKTEPU30BATh CYLIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATHH,
OTHOIICHWA MEXAY MOHATUAMH, (OPMYIHPOBATH ONPEICICHHUsS TOHATHHA, YCTaHABIMBATH
CYIIECTBEHHBIN NMPU3HAK KIACCU(PUKALIMHM, OCHOBAHUSA JJIs1 0000LIEHHS U CPABHEHUsI, KPUTEPUH
IIPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OpPMYyIUpOBaTb U MPeoOpPa3OBbIBATh CYKICHHS: YTBEPAUTENIbHbIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIE U 00IINE, YCIOBHEIC,

BBISBIIATH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U IPOTUBOpEUHs B (paKkTax, TaHHbIX,
HAOJIIOJICHUSAX U YTBEPKACHMSX, MpeAjaraTb KPUTEPUU JUIsl BBISIBJICHMSI 3aKOHOMEPHOCTEH U
MNPOTHUBOPEUHNL;

JieNlaTh  BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHMKH, JAEIYKTHUBHBIX U HMHAYKTHUBHBIX
YMO3aKJIF4YEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa30buparh J0Ka3aTeabCTBA MAaTEMaTHUECKUX YTBEPXKIAEHUN (IpsMble U OT MPOTUBHOIO),
OPOBOJIUTH  CaMOCTOSITEJIbHO  HECIIOKHBIE  JIOKAa3aTelbCTBA ~ MaTeMaTHYeCKUX  (PaKkToB,
BBICTpAauBaTh AapryMEHTallMl0, MPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh CcHoco0 pelleHuss yueOHOW 3a/ladyu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BBIOMpATh HanOOJIee MOAXOAAIIMH ¢ YIETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).
Ba3oBble uccienoBarebckme 1eiCTBUSA:

UCIIOJIb30BaTh BOIMPOCHl KaK MCCIENOBATEIIbCKUNA HHCTPYMEHT MO3HaHUA, (OPMYIHPOBAThH
BONPOCHI, GUKCHUPYIOLIUE POTUBOpPEUHE, TPOOIIEMY, CAMOCTOSTEIbHO YCTaHABIUBATh UCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, ApIYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

IIPOBOAMTH MO CaMOCTOSITEIbHO COCTABIEHHOMY IJIAHY HECIIOKHBIM IKCIEPUMEHT, HEOOJbII0e
UCCIIEIOBAaHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4ecKOro OOBEeKTa, 3aBUCHUMOCTEH
00BEKTOB MEX]y COOO0M;

CaMOCTOSITENNbHO (OpMYIUpPOBaTh OOOOIIEHUST M BBIBOABI IO pe3yiabTaTaM IMPOBEAEHHOTO
HaOJII0/IEHUs], UCCIIeI0BaHMS, OLIEHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3yJIbTaTOB, BHIBOJAOB U
0000I1IEHHI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECcCa, a TAKKE BBIABUTATH MPEIINOJIOKEHUS O €ro
pa3BUTUHU B HOBBIX YCIIOBUSIX.

PatGora ¢ undopmaunmeii:

BBIABIISITh HEJOCTATOYHOCTh U HU30BITOYHOCTh HH(MOPMAIMM, JAHHBIX, HEOOXOAMMBIX JJIs
pelleHus 3a1auu;

BBIOMPATh, AHATM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETHPOBATH HHPOPMAIIUIO PA3INIHBIX
BUJIOB U (hOpM Ipe/IcTaBICHUS;



BbIOMpaTh (opMy TMpeacTaBIeHUS HH(OpPMAIMM W WIUTIOCTPUPOBATH peIlaeMble 3a7adu
cXeMaMH, AuarpaMmMaMu, HHOM rpaduKoil 1 uX KOMOUHALMSIMU;

OLICHUBATh HAAEKHOCTh HMH(DOpPMAIUM 10 KPUTEPUSAM, TPEAJIOKCHHBIM YUUTENIEM MU
c(OpPMYITHPOBAHHBIM CAMOCTOSTEINIBHO.

KoMMyHuKaTHBHBIC yHHBepcaibHblIe yueOHbIe JeHCTBHUS:

BOCIIPUHUMATh U (POPMYJIMPOBATh CYKACHUSA B COOTBETCTBUU C YCIOBHSIMU U LIEISIMU OOLICHMUS,
SCHO, TOYHO, I'PAMOTHO BBbIpaXaTb CBOIO TOUYKY 3PEHHUS B YCTHBIX M INHCbMEHHBIX TEKCTaX,
JlaBaTh MOSICHEHMs 110 X0y PELICHUs 3a7jaul, KOMMEHTHPOBATh MOY4YE€HHBIN pe3yJIbTarT;

B XO0J€ OOCyXJIeHMs 3a/aBaTb BOIPOCHI II0 CYLIECTBY OOCYXIAaeMOW TEMBbI, MPOOJIEMBI,
pelraeMoil 3aauM, BBICKA3bIBaTh WJEH, HAllEJICHHBbIE HAa MOMCK PELICHMs, COIOCTaBIATh CBOU
CYXJIEHUS C CYXACHUSMHU JPYrHUX YYaCTHHKOB JUANOra, OOHApYKMBATh pa3jiMyhe M CXOJCTBO
HO3ULIKH, B KOPPEKTHOU (opme (HOpMyIHUpOBaTh Pa3HOIIACHSL, CBOU BO3PAKEHHUS;

IPEJICTaBIISITh PE3YydbTaThl PELICHUS 3aJauyd, SKCIIEPUMEHTA, HCCIIEI0BaHUs, IIPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopmarT BBICTYIJICHMS C Y4€TOM 3aJad HpPE3eHTalUuu U
0COOEHHOCTEHN ayAUTOpUH;

[OHUMaTh W MHCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOM M HMHIUBUAYaJbHONH paboOThl NpHU
pemeHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

OPUHUMATh 1eJIb COBMECTHOM JEATEIbHOCTH, TNIAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOTHI,
pacnpenenaTtb BUAbl padOT, IOroBapuBaThbcsd, OOCYKIATh MPOLECC U PE3yJNbTaT padoTshl,
0000111aTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTel (0OCYXIeHHs, OOMEH MHEHHSMH, MO3TOBBIC
IITYpPMBl M JpPYyTUe€), BBINOJIHATH CBOI 4YacTb pabOThl U KOOPAMHHUPOBATH CBOM JEHCTBUS C
JpYTMMM 4IEHaMHU KOMAaHJbl, OLIEHHMBATh KAaueCTBO CBOEro BKJIaJa B OOLIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

PeryisiTuBHBIe yHMBepcaibHble yueOHbIe 1eiicTBUS

Camoopranuzanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, aJTOPUTM pelleHus 3ajaud (WIM €ro 4acTb), BbIOMpaTh
crnoco0 pemeHuss ¢ Yy4€TOM MMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH ¢ y4ETOM HOBOM MH(OPMALINH.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJIEKT:

BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKHM, CaMOKOHTpOJIA TIpoliecca W pe3ysbTaTa peleHUs
MaTeMaTUYECKOH 3a7aun;

NpEeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh TP pEIIEHWU 3a7add, BHOCUTH
KOPPEKTHBBl B JIEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, HAWJEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJIbTaTa JEATEIbHOCTH IIOCTAaBICHHOM MLEIW U YCJIOBUSM,
OOBSACHATH MPUYMHBI JOCTH)KEHUS WJIM HEJOCTUKEHUS LIEJIU, HAXOIUTh OIINOKY, 1aBaTh OLEHKY
nproOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIbTATHI

K xonmy oOydeHus B 7 Kjacce OOydalOIMMIACS TOJYyYUT CIEAYIOIUE TPEeIMETHBIC
pe3ynbTaThl:

Pacno3snaBaTh M3yueHHbIE TeoMeTpUuYecKHe (UTYphl, OIpeaensTh HX B3aHMMHOE
pacmojiox)eHue, M300pakarb TeoMeTpudeckre (UTYpHI, BBIMOIHATH UYEPTEKH IO YCIOBHUIO
3a1a4u. I/ISMepHTB JIMHEUHBIE W YIJIOBBIE BCJIMYWHBI. Pemrate 3aa4Yu Ha BBIYUCIICHUC IJINH
OTPE3KOB U BEJIMYUH YIJIOB.

Henats TpyOyr0 OIEHKY JIMHEWHBIX W YTJIOBBIX BEITUYHH MPEAMETOB B PEAbHON JKU3HH,
pa3MepoB MPHUPOIHBIX 00BEKTOB. Paznndars pasmMepbl 3TUX 0OBEKTOB IO MOPSJIKY BETHUUHBL.



CTpouTh 4epTex U K FTEOMETPUUECKUM 3a]a4aM.

[Tonb3oBaTbcs NpU3HAKAMHM PABEHCTBA TPEYTOJIbHUKOB, MCIOJIb30BaTh IPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIbHUKOB MPU PELICHUH 3a/1a4.

[IpoBOINUTH TOTMUECKHUE PACCYKIECHHS C UCIIOIb30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCsi TpPU3HAKAMM PABEHCTBA MPAMOYTOJIBHBIX TPEYTrOJIbHUKOB, CBOWCTBOM
MEJUaHbl, MPOBEAEHHOW K THUIIOTEHY3€ MPAMOYTOJIBHOTO TPEYrOJIbHUKA, B PELICHUU
reOMETPUUYECKUX 3aa4.

OnpenensaTh NapauieNIbHOCTh NPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMH
cekymas. OnpenensaTh NapauleIbHOCTh MPSMBIX C IIOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJHOM MPSMOM /10 TOYEK APYroil MPsSIMOK.

Pemare 3amaun Ha KiIeT4aToit Oymare.

[IpoBOANTHL BBIYUCIEHUS W HAXOOUTh YHCIOBbIE W OYKBEHHbIC 3HAYEHUS YIJIOB B
FEOMETPUYECKUX  3aJa4aX C  HUCIOJIB30BAHUEM CYMMBI  YIVIOB  TPEYIOJBHHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YTIJIOB, OOpa30BaHHBIX IPH IMEPECEUCHUU BYX MapauIeIbHBIX
IPSAMBIX CEeKyIIel. PemaTe npakTnyeckue 3aa4y Ha HaX0KJICHHE YIJIOB.

Brnaznerp nmoHsATHEM T€OMETPUUYECKOTO MECTA TOUYEK. Y METh ONPEAEIATh OMCCEKTPUCY yria
Y CEPEIMHHBIN NIEPIEHAUKYIIAP K OTPE3KY KaK FEOMETPUUYECKHE MECTA TOYEK.

DopMyIMpPOBATH ONPEIAECICHUS OKPYKHOCTU U Kpyra, XOpAbl U JAUAMETPAa OKPYKHOCTH,
MOJIb30BaThCS X CBOMCTBAMU. Y METh IPUMEHSThH ITU CBOWCTBA IIPU PEUICHUH 33/a4.

BraneTe noHsATHEM ONKUCAHHOW OKOJIO TPEYTrOJbHUKA OKPYXKHOCTH, YMETh HaXOJIUTh €€
nentp. [lomp3oBarbes GpakTamMu O TOM, 4TO OMCCEKTPHCHI YIIIOB TPEYTOJILHUKA TIEPECEKAIOTCS B
O/JIHOM TOYKE, MU O TOM, 4YTO CEpPEAUHHBbIE MEPIEHIUKYISAPbl K CTOPOHAM TpPEYroJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnagetp nNOHATHMEM KacaTeabHOM K  OKPYKHOCTH, IIOJIb30BaTbCsi TEOPEMOMl O
NIEPIEHAUKYJIIPHOCTH KAacaTeIbHON U paanyca, IPOBEAEHHOTO K TOUKE KACAHMUSL.

[lonb3oBaTbcs MOPOCTEHIIMMU T'€OMETPUUECKMMH  HEPaBEHCTBAMM, [OHUMATh HX
IIPAaKTUYECKUM CMBICII.

IIpoBOAUTE OCHOBHBIE T€OMETPUUECKHE IIOCTPOEHHUS C TIOMOILBIO LIUPKYJISI U JIMHEHUKH.

K koniy oOyuenus B 8 kJjacce oOyJaromuiics MOMYYUT CIEAYIONIUE MPEAMETHBIC
pe3yabTaThI:

Pacnio3HaBaTh OCHOBHBIE BHJbl UYETHIPEXYTOJIBHUKOB, HUX 3JEMEHTHI, MOJIb30BATHCA HUX
CBOMCTBAMH TMPHU PEIICHUH T€OMETPUUECKUX 3a]1a4.

[IpuMeHsTh CBOMCTBAa TOYKH TEpEceueHUss MeAMaH TPeyroibHHKa (LIEHTpa Macc) B
pelieHuu 3aad.

Bnanets noHsTHEM CpeqHEN JMHUU TPEYroJbHUKA U Tpamneluu, IPUMEHSATh UX CBOMCTBA
IIpU pPELICEHHH reoMerpudeckux 3anad. llomp3oBaTthes Teopemon dameca M TeOpemMol O
MPONOPIUOHAIBHBIX OTPE3KaX, MPUMEHATh UX JJI PELICHUS TPAKTUYECKUX 3a]1a4.

[IpuMeHsATh MpU3HAKY TTOI00US TPEYTOILHUKOB B PEIICHUH T€OMETPUUECKUX 3a1a4.

[Tonb3oBatbess Teopemoit [ludaropa ans pemieHUsS TEOMETPUYECKUX U MPAKTHUECKHUX
3amad. CTpoUTh MAaTeMaTHYECKYI0 MOJIENb B MPAKTHUYECKUX 3a/Jadax, CaMOCTOSTEIBHO JIeNaTh
4epTEXK U HAXOJIUTh COOTBETCTBYIOIIUE JIUHBI.

Brnanets MOHATHSIMH CHHYCA, KOCHHYCa M TaHTEHCAa OCTPOTO YIJIa TPSIMOYTOJIBHOTO
TpeyroyibHUKa. [101b30BaThCSA STUMU MOHATUSAMHU JIJIS1 PEIICHUS] PAKTUYECKUX 3aad.

Beraucnsate  (paznuyHbIME - criocoOaMM) — TUIOMIAAL  TPEYrOJIbHUKA W IUIONIAIA
MHOTOYTOJBHBIX  GuUryp (MONB3YysACh, TI€ HEOOXOAUMO, KambKymsTopoM). I[IpumeHSTH
MOJTYYCHHBIC YMEHUS B MPAKTHYECKUX 3aa9ax.

Brnaners NOHATUSMM BIHMCAHHOTO W UEHTPAJIBHOrO YIila, MCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yTilaX, YIJIaX MEXIY XOpJAaMH (CEKYIIMMH) M yIiie MEXTYy KacaTeIbHOW W XOpAon
P PELICHUU T€OMETPUUYECKUX 3a]1ay.

Brnanets moHATHEM OMHCAHHOTO YETHIPEXYTOJbHHUKA, MMPUMEHSATHh CBOMCTBA OMHUCAHHOTO
YEeTHIPEXYTOJIbHUKA TP PELICHUU 3a]1a4.



IIpuMeHATH MONY4YEHHBIE 3HAHUSA HA NPAKTUKE — CTPOMTh MATEMAaTUYECKHUE MOMAECIU JIs
3ajjay peagbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOINE BBIUUCIICHUS C IPUMEHEHUEM O100Us
U TPUTOHOMETPHH (II0JIB3YSACH, IJI€ HE0OX0AUMO, KAIbKYIATOPOM).

K xonmy oOydenus B 9 kiacce oOydaromuiics MOMYYUT CIEIYIOIIUE MPEIMETHBIC
pE3yJIbTaThI:

3HaTh TPUTOHOMETPHYECKHE (PYHKIUU OCTPBIX YIJIOB, HAXOMUTh C HMX IOMOIIBIO
pasiM4yHble  3JEMEHThl  MPSIMOYrOJbHOIO  TPEYrojbHHKA  («pELIeHHe MNPSIMOYIOJIbHBIX
TPEyroJpHUKOB»). HaxoauTh (C MOMOMIbIO KAJIBKYISATOpPA) UIMHBI M YIJIBI Ul HETaOIMYHBIX
3HAYEHUH.

[Tonp3oBatbest hopMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUIsL HAXOKICHHSI COOTHOILEHUN MEXy TPUTOHOMETPUYECKUMH BEJTMYMHAMHU.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHUHYCOB JUIsl HAXOXIECHUS Pa3IMYHbIX AJIEMEHTOB
TPEYroJbHUKA («pEIIEHUE TPEYTrOJbHUKOBY), MPUMEHATh UX IPH PELICHUH TI'e€OMETPHUUYECKUX
3a/1a4.

Brnaners nonstusMu npeodpazoBaHus 000U, COOTBETCTBEHHBIX JIEMEHTOB MOJOOHBIX
¢uryp. [Tonp3oBaTbest CBOMCTBaMU 10100 MPOU3BONIBHBIX (DUTYP, YMETh BBIYHCIISTH JJIHHBI U
HaXOJUTh YIJbl y MoA00HBIX ¢uryp. IlpumensTs cBoiicTBa M0J00Ms B MPAKTHUUYECKUX 3ajayax.
YMeTh NpUBOAUTE MPUMEPHI TOJOOHBIX (DUTYP B OKPY’KAIOIIEM MUpE.

[Tosp30BaTbCsa TeOpeMaMu O IPOM3BEIEHUM OTPE3KOB XOpZ, O IIPOU3BENEHUU OTPE3KOB
CEeKyLIUX, O KBaJpaTe KacaTeIbHOM.

[Tonp3oBaTbcss BEKTOpaMM, IOHHUMAaTh HX TI'€OMETPUYECKUH M (U3MYECKHH CMBICI,
IPUMEHATh UX B PEIICHUH T€OMETpUYEeCKUX U (usnueckux 3aaad. [IpumeHsTh ckaiasipHoe
IIPOU3BEICHUE BEKTOPOB AJIsl HAXO0XKACHUS JUIMH U YIJIOB.

[Tonb30BaTbCcs METOAOM KOOPJAMHAT Ha IUIOCKOCTH, HPUMEHSATh €ro B PELICHUU
rEeOMETPUYECKUX U NTPAKTUYECKUX 3a]a4.

Bragers moHATUSMU NPaBUIBHOTO MHOIOYTOJIBHHMKA, JUIMHBI OKPY)KHOCTH, JJIMHBI AYTH
OKPYKHOCTHM M DPaJMaHHOW MEpbl yIJla, YMETb BBIYMCIATH IUIOIIAJbL Kpyra M €ro 4acre.
[TpyMeHSTDH MOydeHHbIE YMEHHS B MPAKTUYECKUX 3a/1avax.

Haxonute ocu (MM LEHTPBI) CUMMETpUU (PUTYp, TMPUMEHSTH ABMXKEHHS IUIOCKOCTH B
MPOCTEUIINX CITyqasiX.

[TpyuMeHATH MOJIydEeHHBbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMAaTUYECKHUE MOJAEIH UL
3aJa4 peajbHON KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS C TPUMEHEHNUEM M1000MS
U TPUTOHOMETPHUECKUX (PYHKIUH (TTONIB3YSACh, I71€ HEOOX0IMMO, KAJIBKYJISITOPOM).

TEMATHYECKOE INTAHUPOBAHMUE

7 KJIACC
Ne || HauMeHOBaHuMe pa3zesoB U ‘ KosinyecTBo 4acoB ‘ JJIEKTPOHHBIE
n/n TeM [POrpaMMbl Bcero| KonTposb || lpakTtu (uudpossble)
HBIE qecKue o6pa3oBaTesibHbIE
pa6oThl || paboThI pecypcel
1 [IpocTeiiiue 14 1 1 [[BubauoTeka LIOK
reoMeTpuyecKkue QUrypsl v https://m.edsoo.ru/7f415
UX CBoMcTBa. U3MepeHue eZe]]
reoMeTpHUYeCcKUX BeJIMYUH
2 TpeyronbHuku 22 2 2 [[BubauoTeka LIOK
https://m.edsoo.ru/7f415
e2e]]
3 [lapannenbHble NpsMBbIE, 14 1 1 [[BubnuoTeka LIOK
CyMMa yTJIOB TPEYToJIbHUKA https://m.edsoo.ru/7f415



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
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Ne

HavMeHoBaHUE pa3gesioB U

KosimyecTBO 4acos

‘ JJIEKTPOHHbIE

n/mo TeM NPOrpaMMbl Bcero|| Koutpouss || lipakty (uudpoBsbie)

—_— JecKHe obpa3oBaTeJsibHbIE
paboThbl || paboThl pecypchl

L | | le2el]

4 OKpY>KHOCTb U KPYT. 14 1 2 [[BubanoTeka LIOK
['eomeTpuyeckue https://m.edsoo.ru/7f415
NOCTPOEHUS eZe]]

5 |[loBTOpeHue, 060061 eHHE 4 1 0 [[BubaumoTteka LIOK
3HAHUU https://m.edsoo.ru/7f415

e2e]]

|,Ho6aBHTb CTPOKY

OBIIEE KOJIMYECTBO YACOBTIIO | 68 6 6

[TPOTPAMME

8 KJIACC

Ne ||HauMeHOBaHHe pa3zesoB U KosinyecTBo 4acoB ‘ JJIEKTPOHHBIE
n/n TeM [POrpaMMbl Bcerol|| Koutposb || Ipaktu (uudpossle)
HLIE qeckue o6pa3oBaTesibHbIE
pa6oThl || paGoThI pecypchl
1 YeTbIpEXyTroIbHUKHU 12 1 1 [[BubanoTeka LIOK
https://m.edsoo.ru/7f417
e18]]

2 Teopema ®aneca u Teopemal| 15 1 1 [[BubnumoTteka LIOK
0 MPOMOPIMOHANBHBIX https://m.edsoo.ru/7f417
OTpe3Kax, NoJ06HbIe el8]]

TPEeYTroJibHUKHU

3 [Lnomapapk. Haxoxaenue 14 1 1 [[BubanoTeka JOK
IJIONA/Ied TPEYTrOJIbHUKOB https://m.edsoo.ru/7f417
Y MHOT'OYTOJIbHBIX QUTYP. el8]]

[lnomazay no06HbIX GUTYP

4 Teopema [ludaropa u 10 1 1 [[BubaumoTteka LIOK
HavyaJjia TPUTOHOMETPHUHU https://m.edsoo.ru/7f417

e18]]

5 Yr/ibl B OKPY>KHOCTH. 13 1 1 [[BubanoTeka LIOK
BriricaHHble U ONUCaHHbIE https://m.edsoo.ru/7f417
YeThIPeXyTroJbHUKHU. el8]]

KacaresbHbIe K
oKpy»kHOCTU. KacaHue
OKpY>KHOCTeH

6 [lToBTOpEHUe, 06001 eHHE 4 1 0 [[BubauoTeka LIOK
3HAHUU https://m.edsoo.ru/7f417

e18]]

‘[[OGaBI/ITb CTPOKY

OBILEE KOJIMYECTBO YACOBTIO | 68 6 5

[TPOTPAMME

9 KVIACC
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Ne || HauMeHOBaHHe pa3/iesioB U TeM KosinuecTBO 4acoB JnekTpoHHbIe (UPpPOBHIE)
n/m MporpaMMbl Bcero|| Kourposn || Mpaxtu 006pa3oBaTe/IbHbIE PeCypChl
HbIe yeCKue
paboThl paboThl

1 TpuronomeTtpus. TeopeMbl 16 1 1 [[BubaumoTteka LIOK
KOCUHYCOB U CHHYCOB. https://m.edsoo.ru/7f41a
PeleHue TpeyrojbHUKOB 12c]]

2 [Ipeo6pasoBaHue MO00US. 10 1 1 [[BubnuoTeka [IOK
MeTpuyecKkre COOTHOILIEHUS https://m.edsoo.ru/7f41a
B OKPY?>KHOCTH 12c]]

3 BekTophbl 12 1 1 [[BubaumoTteka LIOK
https://m.edsoo.ru/7f41a
12¢]]

4 JlekapTOBbI KOOPAWHATHI HA 9 1 1 [[BubaunoTeka [JOK

IIJIOCKOCTH https://m.edsoo.ru/7f41a
12¢]]

5 [IpaBUIbHBIE 8 1 1 [[BubsnoTteka LIOK
MHOTOYTOJIbHUKH. JIJIMHA https://m.edsoo.ru/7f41a
OKPY>KHOCTH U IJIOLIA/lb 12c]]

Kpyra. Beraucienue
IJIomagen

6 JIBH>KEeHUS TIJIOCKOCTH 6 0 2 [[BubauoTeka [IOK
https://m.edsoo.ru/7f41a
12¢]]

7 [ToBTOpEHUE, 0600IIEHUE, 7 1 1 [[BubnuoTeka [IOK

cUCTeMaTH3alusa 3HaHUH https://m.edsoo.ru/7f41a
12¢]]

‘ﬂ06aBI/ITb CTPOKY

OBILIEE KOJIMYECTBO YACOB I10 68 6 8

[TPO'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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