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Coaep:kanue yueOHOro npeaMera reoMeTpus
7 KJIacC YPOBEHb — yenyOeHHbll
Hayana reomerpuu

v HcTopust BOBHUKHOBEHHS U pa3BUTHs reoMmeTpur. HayanbHble moHsTHs TeomeTpun. Touka, mpsiMast, OTpe30K, Jiyd. [loHstre 06
aKCcuoMe, TEOpeMe, J10Ka3aTeIbCTBE, ONIPEICIICHUN.
v B3auMHOE pacrioioKeHHe TOUeK Ha MpsiMoit. Mi3MepeHune JIHHbI OTPE3Ka, PACCTOSHUE MEXK/TY TOUKAMHU.
v' Tlonymiockocts W yroi. Buusl yrios. V3MmepeHue BelWuYMH YIJIOB. BepTukajabHblE W CMEKHBIE YIUIbL llapajulelbHBIE |
NepIeHIuKYIApHbIe NpsiMble. PaccTossHUE OT Touku 10 npsiMoi. buccekTpuca yria.
v’ Jlomanas. Buael snomassix. [lnuHa joMaHodW. MHOTrOyroibHUKH. [lepuMeTp MHOTOYrojbHHKA. [IOHSTHE O BBINYKIBIX H
HEBBINYKJIBIX MHOTOYTOJIbHUKAX.
v' TlepBUYHBIE TIPEICTABICHHUS O PABEHCTBE (PUTYP, UX PACTIOIOKEHUH, CAMMETPHH.
v' Tlpocreiitue moctpoeHus. MTHCTPYMEHTHI IS H3MEPEHUH U IOCTPOEHHUIA.
Tpeyroabuuku
v' BuIbl TPEyroJbHUKOB: OCTPOYrOJIbHBIE, HPAMOYTOJBHBIE, TYIOYTOJbHBIE, PaBHOOEIPEHHBIE, PaBHOCTOpPOHHME. Meauana,
OucceKkTpuca U BbICOTA TPEYTOJIbHHKA.
v PaBeHCTBO TPeyrobHUKOB. IIepBBIi M BTOPOM NPU3HAKKA PAaBEHCTBA TPEYTOJLHUKOB. PaBHOOEIpPEHHBIE TPEYrONLHMKHA U HMX
cBoiicTBa. [Ipu3Hak paBHOOCIPEHHOTO TPEYroabHUKA. TpeTuil mMpu3HaK paBEeHCTBA TPEYTOJILHUKOB.
v' COOTHOLIEHHS MEXYy CTOPOHAMM U yrilaMu TpeyroibHuka. HepaBeHcTBO Tpeyroibuuka. HepaBeHCTBO 0 AIMHE JTOMAHOM.
v' CumMerpuuHbie Gurypsl. OCHOBHBIE CBOWCTBA OCEBON CUMMETPHH. [IpUMEpPLI CHMMETPUH B OKPYKAIOILEM MUPE.
apaniaeabHsbie npsMbie. CyMMa yIi10B MHOTOYI0J1bHUKA
v' Tlapa/ulebHOCTh MPSMBIX, MCTOPHMYECKHE CBEIAEHH O NocTyiaare EBkianma u o ponu JIo6aueBCKOro B OTKPHITUM HEEBKIUI0BON
reomeTpun. CBOMCTBA U MPU3HAKU MApAUIEIbHBIX NpAMbIX. CymMMa yrioB TpeyroibHuKa. BHeninue yribel TpeyroibHuka. Cymma
BHYTPEHHHUX YIJIOB MHOTOYI'OJIBHHKA M CyMMa BHEIIHUX YIJI0B BBITYKJIIOTO MHOTOYI'OJIBHUKA.
IIpsimoyroJibHbIE TPEYT0JIbHUKH
v’ Ilpu3Haku paBeHCTBA MPSIMOYTOJBHBIX TPEYrOJBHUKOB. IleprneHauKyisap u HakioHHas. CBOMCTBO MeIWaHbl MPSIMOYrOJILHOTO
TPEYroJbHUKA, TPOBEAEHHON K rUnoTenys3e. IIpsMoyroapHblil TpeyroapHUK ¢ yriioMm B 30°.
OxkpyxHOCTH
v' TIoHATHS OKPYKHOCTH M Kpyra. DIIEMEHTHI OKPY:KHOCTH M Kpyra: HEHTp, paauyc, AUaMeTp, XOpja, WX CBOWCTBa. B3ammuoe
PacroJIoKEHUE OKPYKHOCTU U npsAMoil. KacaTenbHas u cexymas Kk okpyxHocTu. OKpyKHOCTb, BliucanHas B yroi. IIpocreitmne
MIOCTPOEHHMSI C TOMOUIBIO LIUPKYJIS U TUHENKH.
I'eomerpuyeckne MecTa TOYEK



v’ TloHsTHE O TEOMETPHYECKOM MeCTe TOYeK. [IpUMephrl T€OMETPHUYECKMX MECT TOYEK Ha IUIOCKOCTH. BHCceKkTpuca yria u
CEpEMHHBIN MEPHEHIUKYIAP K OTPE3Ky Kak reoMeTpuueckue Mecta ToueK. OnucaHHas OKpPYKHOCTb TPEYroJIbHHUKA, €€ LIEHTD.
MeTto1 reoMeTpUUYECKUX MECT TOUYEK IIPU PEIICHUU T€OMETPUUYECKHX 3a/1au.

IHocTpoenusi ¢ NOMOLIBIO HUPKYJISA U JTUHEHKH

v Ucropuueckre ceenenus. OOOCHOBaHHMS MNPOCTEHUINNX IOCTPOEHHUH, ATambl 3ajaud Ha IOCTPOCHUs, pEIIeHHE 3aj1a4 Ha
IIOCTPOCHHUE LIUPKYIIEM U JIMHEHKOH.

Coaep:xkanue yueOHOr 0 npeaMera reoMeTpus
8 ki1acc ypoBeHb — yenyoneHHbll
YeTbIpEXyroibHUKH

v’ Tlapauienorpamm, €ro TNpHU3HAKA M CBOMcTBa. [IpAMOYroibHHK, poMO, KBajpar, WX MpPU3HAKM W CBOWCTBA. Tpamerus.
PaBHOOeipenHast Tpanenus, e€ cBoiicTBa u npusHaku. [IpsmoyronpHas Tpaneuus. CpenHss TMHUS TpanelnyH.
v’ CpenHsis TMHUS TPEYrOJbHUKA. METO I YIBOSHHUS MEINAaHBl TPEYTrobHIKA. TeopemMa o mepecedyeHrn MeJuaH TP €yroJbHHUKA.
v Teopema ®aeca, TeopeMa 0 IPOTIOPIUOHAILHBIX 0Tpe3Kax. TeopemMa BaprHbOHA JUIS IPOU3BOJIBLHOTO YETHIPEXYTOJIBHHUKA.
v’ IleHTpalbHO-CUMMETPUYHBIE (DUTYPEIL.
IHoxoome
v TlogoOue TpeyronbHUKOB, Kod(huuuenT noaobus. IIpusHaku mogo0us TPEYroabHUKOB. IIpuMeHenre noao0us MpH peleHun
reOMETPUYECKUX U MPAKTUYECKUX 3aj1ay.
Ilnomann
v Toustue o miomanu. CBolicTBa Imiomaneil reomerpudeckux ¢uryp. Ipocreiimme GopMynbl A8 IUIOIAIM TPEYrOJbLHUKA,
napajuienorpamma, pomo0a u tpanenuu. [Inomanu nogo6usix ¢uryp. OTHOIIEHKE TUIOIIA N TPEyroJIbHUKOB.
Teopema Ilndaropa
v Teopema ITudaropa. [lpumenenne Teopemsl [Tudaropa npy pemieHnn MPaKTHIECKUX 3a71au.
DJieMeHTbl TPUTOHOMETPUH
v" CuHycC, KOCHHYC, TAHI€HC U KOTAHI'€HC OCTPOrO YIja MPSMOYroJIbHOTO TPEyroibHUKA. TPpUroHOMETprUeCKre (BYHKIIUU YIIIOB B
30°, 45° u 60°. [IponopurOHAIbHBIE OTPE3KU B MPAMOYTOJILHOM TPEYTOJIbHUKE.
Yribl M 4eThIPEXYTroJIbHUKHU, CBA3aHHbIE C OKPY’KHOCTHIO
v' BhmcaHHbIE W IEHTPAIbHBIE YIIIbI, YIOJ MEKIY KacareJlbHONW W XOpAoH. YTIIBl MEXKAY XOpJaMH M CEKylIIMMH. BrnucaHnHeie n
ONMCAHHBbIE OKPY)KHOCTH TPEYrOJIbHUKA M YEThIPEXYroiabHUKH. CBONCTBA M MPU3HAKA BIHCAHHOTO YETHIPEXYTOJbHHUKA.
B3anmMHoe pacrosioskeHue IByx okpyxHoctel. Kacanue okpyxHocTeil. OO1ire kacaTesbHbIe K JJBYM OKPYKHOCTSIM.

Coaepikanue y4eOHOro npeaMera reoMeTpus
9 ky1acc ypOBEHb — yenyOnentbill
Pemenue TpeyrojibHUKOB



v Cunyc, kocunyc, tanreHc yriioB ot 0° 1o 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. DOpMYJIbl NIpUBEICHUS. Perenue
TPEYroJIbHUKOB. Teopema KOCHMHYCOB M TEOpEMa CHHYCOB. PenieHue NpakTHYeCKMX 3a4ad C HCIIOJIb30BAHMEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CUHYCOB. Pellenne 3a1a4 reoMeTpu4ecKod ONTUKH.

v Tpuronomerpuueckre GOPMyIbl Ul IUIOMAAM TPEYroJbHUKA, Napaienorpamma, pomba, tpamernud. Dopmyna [epona.
dopMyIia IIIONIaAN BBITYKIOTO YeTHIPEXYTOJIbHUKA.

IlopoOue TpeyroibHNKOB

v' Xopasl ¥ MOJOOHBIE TPEYTOJLHUKH B OKPYXKHOCTH. Teopema O MpOM3BEIEHHH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUN
OTPE3KOB CEKYIIUX, TEOpEMa O KBaJpaTe KacareslbHOW. [[puMeHeHue npu peleHnn reoMeTpudeckux 3aaad. Teopembl UeBbl u
Memnenas. [lonsaTue o romoreTHu.

MeTtox KOOpAUHAT

v VpaBHeHue NpAMOI Ha IIOCKOCTH. YTIIOBOM KOY(DPHIMEHT U CBOOOHBIN YIEH, UX T€OMETPUUECKHI CMBICI. IlapaiensHocTh U
MEPIEeHIUKYIIPHOCTD MPSAMBIX (4epe3 YrioBoi Kod(hUIIUEHT).

v VpaBHeHue OKpykHOCTH. HaxoK/ieHHE MepeceyeH il OKPY:KHOCTEN U NMPAMBIX B KoopauHaTax. PopMyiia pacCTOSIHHS OT TOYKH
no mnpsmoil. Ilnomans mapamienorpaMMa B KOOpJAMHATaX, MOHATHE 00 OpHUEHTHpPOBaHHOM Iutomanu. [IpuMeHnenue mertona
KOOpPJUHAT B PAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a7a4ax.

BexkTopsl

v Bekropbl Ha i0ckocTH. CII0KEHNE M BBIYMTAHUE BEKTOPOB — MIPABUIIA TPEYTOJILHUKA M MapajuieiorpaMMa. Y MHOKEHHE BEKTOpa
Ha uucno. Koopaunatel Bekropa. ClIOKEHHE M BBIYUTAHME BEKTOPOB, YMHOXXCHHE BEKTOpa Ha 4YHCIO B KOOPIMHATAX.
IIpuMeHeHre BEeKTOpOB B (pr3HKe, LIEHTP Macc.

v Tlousitue o Gasuce (Ha IWIOCKOCTH). PasnokeHus BEKTOPOB 1o Oasucy. CKalsApHOE MPOM3BEIECHUE BEKTOPOB, FEOMETPHYECKHUIA
CMBICJI U BBIp@KEHHE B JIEKApTOBBIX KOOpAMHATAX. JJMCTprOyTUBHOCTD CKasipHOrO mpousBeneHus. CKajipHOe NPOU3BEICHHUE U
npoenupoBanue. [IpumMeHeHne CKalIpHOTO IPOU3BEIECHUS BEKTOPOB Ul HAXOKICHMS JJIMH U YIJI0B. Pelenne reoMeTpuieckux
3a/1a4 ¢ IOMOIIBIO CKAJSIPHOTO IIPOU3BEICHUS.

JTMHA OKPYKHOCTH M ILIOIIAAb Kpyra

v' TlpaBuiibHbIE MHOTOYTOJIbHUKH. J[JIMHA OKPYXKHOCTH. ['pasycHasi 1 pajiMaHHasi Mepa Yriia, BBIUMCICHUE [UTHH Ayr OKPY)XHOCTEH.

[Tnomans kpyra, cekropa, cermenTa. Mictopuueckue cBeieHus: 00 U3MEPEHUH JATIMHbBI OKPY)KHOCTH U IUIOLAIH Kpyra.
JIBMKeHHS IIOCKOCTH

v' lleurpanpas cummerpusi. lleHtpanbHo-cummerprunbie ¢Gurypbl. I[loBopor. OceBas cummerpusi. PUTYpbI, CHUMMETPUYHBIE

OTHOCHUTEIIBHO HEKOTOPOi1 ocu. IlapannensHblil mepeHoc.

v' TloHsTHE IBUXCHUSI M €r0 CBOWCTBA. PaBeHCTBO (uryp. [IposiBIIeHNS] CHMMETPHH B IPUPO/IE, KUBOTIUCH, CKYIBITYPE,
apxurtektype. Komnosunuuu nsuxeHuit (mpocreime npumepsl). IlpumeHenne B reoMeTpu4eckrx 3aaaydax.



I[lnannpyembie 00pa3oBaTe/ibHbIE Pe3yJabTATHI 0CBOEHUS Y4eOHOI0 MpeMeTa reoMeTpus
1. JlugHocTHBIE
JINYHOCTHBIE Pe3yJIbTATBI OCBOCHUS ITPOTPaAMMBbI 110 MATEMATUKE XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS:

IIPOSIBJIEHUEM MHTEpPEca K MPOLUIOMY U HACTOSIIEMY POCCUICKOM MaTeMaTUKU, IEHHOCTHBIM OTHOLLIEHUEM K JOCTH)KEHUSAM POCCUNMCKUX
MaTeMaTHUKOB M POCCUICKON MaTeMaTUYECKOM 1IKOJIbI, K UCIIOIb30BAaHUIO ATUX JIOCTHIKEHUH B IPYrUX HayKax U MPUKIAIHBIX cepax;

2) rpa’KIaHCKOr0 U TYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

TOTOBHOCTBIO K BBINOJHEHHIO O0SI3aHHOCTEN TpakJaHMHA M pealv3allMd €ro IpaB, NPEJICTABIEHHEM O MaTeMaTHYEeCKUX OCHOBAaxX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIEHHH, MpOIeayp IpaKJaHCKOro oOuiecTBa (HampuMep, BBIOOPHI, ONMPOCHI), TOTOBHOCTBHIO K
OOCY)KJEHUIO ATHYECKUX MpPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM INPUMEHEHHEM JIOCTH)KEHUI HayKH, OCO3HAHMEM Ba)KHOCTH MOpPaJIbHO-
STUYECKUX MPUHLHUIIOB B IEATEIbHOCTH YUEHOTIO;

3) TPy10BOI0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha aKTUBHOE Y4YacTHE B PEUICHUH MPAKTUYECKHX 3aJad MaTeMaTH4eCKOW HampaBJIE€HHOCTH, OCO3HAHHUEM BaKHOCTH
MaTeMaTH4ecKoro oOpa3oBaHUs Ha MPOTSKEHUH BCEW KU3HU I yCIEUTHONW MpodecCHOHATbHOM JAEesITENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX
YMEHHM, OCO3HAHHBIM BHIOOPOM M TOCTPOEHUEM HHAWBUIYaTbHOM TpaeKTOpUU OOpa30BaHMSI M KUZHEHHBIX IUIAHOB C Y4YETOM JIMYHBIX
WHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEHH;

4) 3cTeTMYECKOr0 BOCIIUTAHMSI:

CIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHUATHUIO MAaTEMaTHMYECKMX OOBEKTOB, 3aay, PELICHUH, pacCyKICHHUH,
YMEHUIO BUETh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTeH HAYYHOI0 MO3HAHUSA:

OpHUEHTAIMeN B eATeIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HBIX MPEICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa,
IPUPOJBI U OOILECTBA, TOHUMAaHUEM MaTEeMaTUYECKON HayKH Kak c(epbl YeIOBEUYECKOH eATeIbHOCTH, 3TAllOB €€ Pa3BUTUS U 3HAUUMOCTH JJIs
pa3sBUTHS LUBWIM3ALMM, OBJIAJCHUEM SI3bIKOM MaTEMaTHKH M MaTeMaTH4YeCKOM KyJlbTypOll Kak CpeJCTBOM IIO3HAHUS MHUpA, OBJIAZICHUEM
HaBBbIKAMU UCCIIEI0BATEIbCKON JAEATEIbHOCTH;

6) pusnueckoro BocnuTaHus, GOpMUPOBAHUA KYJIbTYPHI 310POBbSI H IMOLHOHAIBHOIO0 0J1ar0noJIy4yus:

TOTOBHOCTBIO NPHMEHATh MaTeMaTHUYECKHE 3HAHUS B HHTEpPECax CBOEr0 370pOBbs, BEIEHHUs 3/I0pOBOro oOpasza KHU3HH (30pOBOE
NUTaHKUe, COATaHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA, peryispHas (u3nueckas aKTUBHOCTh), C)OPMUPOBAHHOCTBIO HaBbIKA pediexcuu,
IIPU3HAHHEM CBOETO MpaBa Ha OMIMOKY U TaKOr'o kK€ MpaBa JAPYroro 4eaoBeKa;

7) 3KOJIOrH4eCKOr0 BOCIIMTAHUA:

OpUEHTallel Ha NPUMEHEHHEe MaTeMaTW4YeCKUX 3HAaHUM s pelleHus 3a7ad B 0O0JacTH COXPaHHOCTH OKpYXKAloIled Cpeapl,
IUTAHUPOBAHUS TOCTYIKOB M OIIGHKM HMX BO3MOXKHBIX MOCJIEJICTBHM sl OKpyXKaromled cpelbl, OCO3HAHHWEM TIJI00AJIBHOIO Xapakrepa
HKOJIOTHYECKUX MPOOJIeM U MyTel UX pelieHus;



8) aJjanTaiuu K USMECHAIOIIUMCH YCJI0OBUAM COIII/IaJII)HOi/i Hu l'lpPIpOL[HOﬁ Cpeabl:
TOTOBHOCTBIO K IIGIZCTBHSIM B YCJIOBHUAX HGOHpeHeHéHHOCTI/I, MOBBIIICHHUIO YPOBHA CBOCH KOMIIETEHTHOCTHU gepe3 MPaKTUUYCCKYHO

ACATCIIBHOCTb, B TOM YHCJIC YMCHHEC YYUTHCA Yy APYTUX HMHCﬁ, HpI/I06p€TaTB B COBMECTHOH JACATCIIbHOCTH HOBBIC 3HAaHUsA, HABBIKM H

KOMIICTCHI WU M3 OIIbITA JPYT'UX;

HE00X0IMMOCTHIO B (DOPMUPOBAHUH HOBBIX 3HAHUH, (POPMYIMPOBATH UJCH, TIOHITHS, TUIIOTE3BI 00 0OBEKTAX M SBICHHUSIX, B TOM YHCIIE
paHeC HCU3BCCTHLIX, OCO3HABATH I[e(l)I/IIII/ITI)I cOOCTBEHHBIX 3HAHUH U KOMHGTGHTHOCTeﬁ, IJIAaHUPOBATH CBOE Pa3BUTHC;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPHHHUMATh CTPECCOBYIO CHTYAaIMIO KakK BBI3OB, TPEOYIOMUil KOHTpMED,
KOPPEKTUPOBATh IPUHUMAEMbI€ PELICHUS U JeHCTBUS, POPMYIUPOBATh U OLIEHUBATh PUCKU U TIOCEICTBUSA, (POPMUPOBATH OTIBIT.

2. MeramnpenmeTHble (KOMMYHHKATHBHEIE, PETYIATHBHEIC, IO3HABATEIILHBIC)

B pesynbraTe OCBOEHHSA MpOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO oOmiero oOpas3oBaHusl y oOyuwaromierocs OyayT

CCbOpMI/IpOBaHBI METANIPEAMETHBIC PE3YyJabTaTbl, XAPaKTCPHUIYIOHNIUECA OBJIAACHHUEM YHHUBCPCAJIbHBIMU IIO3HABATCIIBHBIMU }IeﬁCTBHﬂMH,

YHHUBEPCATIbHBIMU KOMMYHUKATUBHBIMU )IGﬁCTBI/ISIMI/I N YHUBCPCAJIIbHBIMU PETYIATUBHBIMUA HeﬁCTBHﬂMI/I.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble Jornuyeckue aAeiicTBUA:

v

v

BBIABJIATH U XapaKTepI/ISOBaTI) CymeCTBeHHBIe HpI/I3HaKI/I MATEMATUYCCKUX O6T)€KTOB, HOHS[TI/Iﬁ, OTHOHIGHI/II\/II Me>1<)1y INOHATUAMU,
(hopMyITMpOBaTh ONIPEICIICHHS TOHATHIA, YCTaHABIMBAThH CYIIIECTBEHHBIN MPU3HAK KJIacCU(DUKAIIMKA, OCHOBAHUS I 0000IIECHUS 1
CpaBHCHHS, KpUTEPHUH TTPOBOAMMOTO aHAIIN3a;

BOCIIPHHUMATh, (DOPMYJIMPOBaTh W MPeoOPa30BBIBATE CYXKJCHUS: YTBEPIAUTEIbHBIC U OTPHUIIATCIIbHBIC, CAUMHUYHBIC, YaCTHBIC U
o01ue, ycIoBHEIE;

BBISABIIATH MAaTEMATHYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U ITPOTUBOPEYHS B (haKTaX, JAHHBIX, HAOIIOJCHUSIX U YTBEPXKICHHUSX,
npeyiarath KpUTEPUH IS BBISIBJICHHS 3aKOHOMEPHOCTEH M ITPOTHBOPEUHIA;

JIeNIaTh BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX W HMHIYKTHBHBIX YMO3AKIIOYCHHH, YMO3aKIIOUYCHHUH I10
aHaJIOTHH,

pa3duparb JOKa3aTejIbCTBA MATEMATHUECKUX YTBEPXKICHUU (MPsAMBbIE M OT MPOTHBHOTO), MPOBOJIUTH CaMOCTOSITEIBHO
JI0Ka3aTebCTBA MaTEMaTHYECKUX (DAKTOB, BBICTPAUBATH ApTyMEHTAIUIO, MPUBOJIUTH MPUMEPbl U KOHTPIPUMEPBI, TPUMEHSTH
METOJI MATEMATUYCCKON HHYKIIMU, 000CHOBBIBATh COOCTBEHHBIC PACCYXKICHHUS;

BBIOMPATH CIIOCOO pelIeHUsT yueOHOH 3aauu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHHS, BHIOMpATh HAHOOJIee TOAXOISAIINN ¢
y4€TOM CaMOCTOSTENHHO BBIJCIEHHBIX KPUTEPHEB).

Ba3oBble ucciaenoBarebCcKHe IeiicTBUA.



v\ HCIOJIB30BaTh BONPOCHI KAk MCCIENOBATEILCKMIA HMHCTPYMEHT IO3HAHUS, (OPMYJIMPOBATH BONPOCHL, (HKCUPYIOIIUE
MPOTUBOPEUHNE, MPOOIEeMy, CaMOCTOATEIHHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (pOpMHpOBATH THUIOTE3Y, apryMEHTUPOBATH
CBOIO MMO3HIINIO, MHEHUE;

v\ IPOBOAUTH II0 CAMOCTOSATENBHO COCTABIECHHOMY ILIaHy OSKCIHEPMMEHT, MCCIENOBAHUE 110 YCTAHOBIEHUIO OCOOEHHOCTEN
MaTeMaTHIeCKOro 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXK Ty COOOM;

v\ caMOCTOATENBHO (OPMYIUPOBaTh O0OOLIEHMS M BBLIBOJABI [0 PE3yJbTaTaM IPOBEAEHHOIO HAOIIOIEHHUS, HCCIENOBAHUS,
AKCIIEPUMEHTA, OIEHUBATH IOCTOBEPHOCTD MOJYYCHHBIX PE3YJIbTATOB, BEIBOJOB M 0000IIECHU;

v\ IPOrHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, & TAKIKE BHIIBUIATh IPEAIOJIOKEHUS O €r0 Pa3BUTUHU B HOBBIX YCIOBHSX.

Pa6ora ¢ undopmanueii:

v/ BBISBJIATH HEJOCTATOYHOCTH M U30BLITOYHOCTH HH(OPMALMH, JaHHbIX, HEOOXOJUMBIX IS PEIIEHUS 3a1a4u;

v BHIOMpATh, AHAIU3UPOBATH, CACTEMATH3UPOBATEL U HHTEPIPETUPOBATH UH(POPMALIHIO PA3IUUHBIX BUIOB U (GOPM IPEICTABIEHUS,

v’ BeIOMpaTh GopMy IpeAcTaBIeHrs HHGOPMALMU M UILTIOCTPUPOBAThL PEIIAEMBIE 3a[a4i CXEMaMH, JdarpaMMaMu, UHOM rpadukoi
M UX KOMOMHAIUIMHU;

v/ OlIEHMBATh HAAEKHOCTE MHOOPMAILIMHU 110 KPUTEPUAM, TIPEIIOKEHHBIM MK CPOPMYIMPOBAHHBIM CAMOCTOSATENLHO.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE JeiCTBUA:

v BOCIpUHHMMATh U (DOPMYIHPOBATH CYXKIEHHS B COOTBETCTBHM C YCJIOBHSAMHM W UEIIMH OOLIEHHS, SCHO, TOYHO, I'PAMOTHO
BBIpa)KaTh CBOIO TOYKY 3pEHUS B YCTHBIX M THCbMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHUS [0 XOJAy peIlleHus 3ajayu,
KOMMEHTHPOBATH MOJIyYEHHBIN Pe3ysIbTaT;

v B X0/1e 00CYXK/IEHHs 3aaBaTh BONPOCHI MO CYIIECTBY OOCYKIAEMON TEMBI, TPOOIEMBI, PEIIAEMOM 3aa4u, BBICKAa3hIBaTh HIEH,
HaIlleJICHHbIE Ha MOUCK PELICHMsSI, COMOCTABIATh CBOU CYXKJEHHUS C CYXKICHHUSIMH JPYTUX YYaCTHUKOB JAMajora, oOHapyXHBaTh
pasnuyure U CXOACTBO MO3UIIHI, B KOPPEKTHOM Gopme POopMyIHpOBaTH Pa3HOIIACHS, CBOM BO3PAKECHUS;

v NpeNCTaBJIATH Pe3yIbTaThl PELIEHHs 3aJa4yd, SKCIEPUMEHTA, HCCIIENOBAHUS, IPOEKTA, CAMOCTOATENLHO BBHIOMpATh (opmMar
BBICTYIUICHUS C Y4ETOM 3a/1a4 MPE3eHTALUU U 0COOCHHOCTEN ayUTOPHH;

v/ [IOHMMaTh M HCIIOJB30BaTh MPEHMYIIECTBA KOMAHIHOW M WHIMBHIYaJIbHOW PaOOTHI NMPH PELIEHHH yIeOHBIX MaTEMATHYECKHX
3a/a4, MPUHUMATH IEJIb COBMECTHOW JEATENbHOCTH, IIAHUPOBATh OPTraHU3AlUI0 COBMECTHOW pabOThI, paclpeleNsiTh BHIIBI
paboT, 1oroBapuBaThCs, 00CYKIATh MPOIECC U PE3YAbTAT pabOThI, 000011aTh MHEHHSI HECKOJIBKUX JTIOCH;

v/ y4acTBOBaTh B IPYyNIOBBIX (opmax paGoTel (0OCYKIaeHHs, 0OMEH MHEHHH, «MO3rOBBIE IITYPMbD» W HHBIE); BHINOJIHATH CBOO
4acTh pabOThl U KOOPJIUHUPOBATH CBOM JCUCTBUS C APYTUMHU WICHAMHU KOMaHJbI, OLIEHUBATh KA4eCTBO pe3yibTaTa U KadyecTBO
CBOEro BKJIa/1a B OOIUIT pe3ynbTaT MO KPUTEPUIM, CHOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AeilicTBUS
Camoopranmn3anus:



v

v

BBISIBJIATH MPOOJIEMBI ISl PEIICHUS B )KU3HEHHBIX M Y4EOHBIX CUTYaIlUSX, OPUCHTUPOBATHCS B PA3IMUHBIX MOJX0AAX MPUHATHS
pelieHni (MHANBUyaIbHOE, TPYIIIIOBOE);

CaMOCTOSITEJIBHO COCTaBJISATh IIJIaH, AJITOPUTM peELIeHMs] 3ajadd (WIM €ro 4acTh), BBIOMpATh CIOCOO peEleHUus ¢ yuy&Tom
HUMEIOLIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBAaThb M KOPPEKTUPOBATH BAPUAHTHI PELIEHUN C Y4ETOM
HOBOH HH(OpPMAIUH.

CﬁMOKOHTpOJIb, IMOLMOHAIbHBIA HHTEJIEKT:

v

v

BJIAJIETh CIIOCO0AMH CaMOTIPOBEPKH, CAMOKOHTPOJIS TPOIIEcca M pe3ybTaTa PeIIeHHsI MaTeMaTHYECKOW 3a/1aui, CAMOMOTHBAIHH
u peduekcuu;
OpeABUACTE TPYAHOCTU, KOTOPBIC MOT'YT BO3HUKHYTH IIPHU PCHICHUH 3aJadl, BHOCUTH KOPPCKTUBLI B JCATCIBHOCTH Ha OCHOBC
HOBBIX OOCTOSITENILCTB, HAMIEHHBIX ONTHOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLCHUBATb COOTBETCTBUEC PE3YJIbTaTa ACATCIBHOCTHU MOCTaBJIECHHOMN eI 1 yCIOBUAM, OOBSICHATD OPHUYHUHBI JOCTUXKCHHUA HIIN
HEJOCTUKEHHUS 11eJTU, HAXOUTh OIINOKY, AaBaTh OLIEHKY IPHUOOPETEHHOMY OTIBITY;
BbIpaXaTb OMOLIUHU IIPHU U3YUCHUN MATEMATUICCKUX 00BEKTOB U q)aKTOB, JaBaTb SMOIIMOHAJIIBHYIO OICHKY PCIICHHA 3aJa4u.

IIpeaMeTHBIE Pe3yJIbTATHI OCBOCHUS Y4eOHOI0 NpeIMeTa reoMeTpus

7 kaace

Pacnio3HaBaTh M3y4eHHBbIE T€OMETPUUECKUE (DUTYPBI, ONPENENATh UX B3aMMHOE PacIoJIOKEHHE, M300paxaTb reOMETPHUECKHE

(UTypHI, BBITIOJHATH YEPTEKH IO YCIOBHIO 3a7aud. I3MepsATh TUHEHHbIE U YIII0BbIC BETUYMHBL. Pemars 3aqaun Ha BEIYUCICHUE
JUTUH OTPE3KOB U BEJIMYMH YIJIOB.

Jlenath MPUKUIIKY U OIEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYMUH MPEIMETOB B PEAbHOM KU3HH, pa3MEPOB MPUPOJIHBIX 0OBEKTOB.
Paznuaare pasmepbl ATUX 0OBEKTOB TI0 MOPSIKY BEITHYHUHBI.

CTpoUTh YEPTEKHU K TEOMETPUUYECKUM 3a7adam.

[Tonp30BaThCsl MpU3HAKAMH PaBEHCTBA TPEYTrOJIbLHUKOB, MCIOJIb30BaTh MPU3HAKK U CBONCTBA PaBHOOCAPEHHBIX TPEYroJIbHUKOB
MpY PELICHUM 3a]1a4.

[IpoBOAUTH JIOTHUECKHUE PACCYKICHUSI C UCIOJIb30BAHUEM T€OMETPUUYECKUX TEOPEM.

[Tonp30BaTbCcsl MpHU3HAKAMHM PABEHCTBA MPSIMOYIOJIBHBIX TPEYTrOJIbHUKOB, CBOWCTBOM MEIWAHbI, NPOBEIEHHONM K TUIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYrOJIbHUKA, B PEICHUU T€OMETPUUYECKUX 33]1a4.

Onpenenars mapaieIbHOCTh MPSAMBIX C OMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU cekymas. OnpeaensiTs napauielbHOCTb
MPSAMBIX C IIOMOILIBI PABEHCTBA PACCTOSIHUM OT TOYEK OJTHOM MPSAMOM 10 TOYEK APYrOr MPSMOM.

Pemats 3a1aun Ha kieT4aToi Oymare.

[IpoBOIUTH BBIYUCICHUS U HAXOJUTh YMCIOBbIE U OYKBEHHBIC 3HAUCHUS YIJIOB B T€OMETPUUYECKHUX 33Jayax C MCIOIb30BAHUEM
CYMMBI YTJIOB TPEYrOJbHUKOB M MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, 00pa30BaHHBIX MpPH MEPECEYCHHH ABYX MapalljielbHBIX
MpAMBIX CEKyIleH. Pemars npakTruueckue 3a1a4 Ha HaX0K AEHUE YIIIOB.



Brnaners monstuem reomerpuueckoro mecra touek (I'MT). Onpenensite OUCCEKTPUCY YIila W CEPEIUHHBIN MEPIEHAUKYISP K
OTpe3Ky Kak reomeTpuyeckue Mmecra Touek. [lonb3oBarbes noHsTueM reomerpuueckoro Mecra touek (I'MT) npu nokaszarenbcTe
F€OMETPUYECKUX YTBEPKICHUN U IIPU PELICHUH 3a/1a4.
@OopMyIMpOBATH ONIPENEICHUS OKPYKHOCTH M Kpyra, XOpJbpl M JHAMETpa OKPYKHOCTH, YBEPEHHO BJaJETh HUX CBOWCTBAMH.
YMeTb 10Ka3pIBaTh U IPUMEHATH 3TU CBOWCTBA IIPU PELICHUM 3a/a4.
BiageTe moHsATHEM OIMCAaHHOM OKOJIO TPEYIOJIBHHKA OKPYKHOCTH, YMETh HaXOIuTh €€ LEHTp. JloKa3plBaTh M HCIIOIb30BAThH
(akThl O TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYrOJIbHUKA [IEPECEKAIOTCS B OJTHOM TOUKE, U O TOM, YTO CEpPEIMHHBIE NEPIIEHINKYIISPHI
K CTOPOHAaM TPEYrOJbHUKA IIEPECEKAOTCS B OJJHOM TOUKE.
Biagetes moHsATHEM KacaTelbHOM K OKPYXHOCTH, IOJb30BATHCS TEOPEMOM O NMEPHNEHIAUKYJIIPHOCTH KacaTelIbHOM M paauyca,
MIPOBEAEHHOIO K TOUKE KacaHus. JloKa3bIBaTh paBEHCTBO OTPE3KOB KACATENbHBIX K OKPYKHOCTH, TPOBEACHHBIX U3 OJHON TOYKH,
Y IPUMEHSATH 3TO B PEIICHUH F€OMETPUYECKHUX 3a/1a4.
Jloka3bIBaTh ¥ MPUMEHSTh NPOCTEHIINE T€OMETPUUECKUE HEPABEHCTBA, TIOHUMATh UX NMPAKTUYECKUI CMBICIL.
[IpoBOANTE OCHOBHBIE T€OMETPUYECKHE TOCTPOEHUS € MTOMOIIBIO [IUPKYIIS U JTMHEHKH.

IIpeaMeTHBIE Pe3yJIbTATHI OCBOCHUS Y4eOHOI0 NpeIMeTa reoMeTpus

8 kiace

PacriozHaBaTe OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, HX OJIEMEHTHI, IIOJIb30BaTbCS HX CBOWCTBAMM IIPU PEIICHUU
reoMeTpUYecKuX 3ahad. Pa3znuuaTh Npu3HAKUM W CBOICTBA MapajuierorpamMma, poMOa M HPSIMOYTOJIbHHKA, JOKa3bIBaTh UX U
YBEPEHHO IPUMEHSATH IIPH PEILICHUU T€OMETPUYECKUX 3aad.
Hcnonp30BaTh CBOWCTBA TOUKU NIEPECEUEHUS] MEJMAH TPEYroJbHHUKA (LIEHTpa Macc) B PELICHUH 3a/1ad.
Bnagers noHsATHEM CpEIHEN JTMHUM TPEYrOJILHUKA U TPAICLUH, IPUMEHATh UX CBOMCTBA IIPU PEIICHUU I€OMETPUYECKUX 3a/ay.
Hcnonb3oBats Teopemy Paiieca U TeOpeEMyY O MPONOPLUOHAIBHBIX OTPE3KAX, IPUMEHATDh UX AJIS PEILCHU A TPAKTUYECKUX 3a]ad.
Pacrnio3HaBath LIEHTPaJIbHO-CUMMETPUYHbIE (DUIYpBI U UCTIOJIB30BaTh UX CBOMCTBA IIPU PELICHUH 3a/1a4.
Bnanerp moOHATHAMM 10A00MS  TPEYroJbHUKOB, KO3(p@ULMEHTa M0A00Us, COOTBETCTBEHHBIX JJIEMEHTOB HOJOOHBIX
TpeyroJibHUKOB. VIMeTh mpejcTaBiieHHMe O MpeoOpa3oBaHUM MOJOOMS M O MoA0OHBIX (urypax. Iloabp3oBarbcsi MpU3HAKAMU
110/100Us1 TPEYrOJIbHUKOB IIPU PEIIEHUH TeOMETPUUYECKUX 3a/1ad. Jloka3bplBaTh U MPUMEHATh OTHOLIEHUS MPONOPLUOHAIBHOCTHU B
IPSIMOYTOJIbHBIX TpEyrojbHUKaxX. [I[puMeHaTs nogo6ue B NpakTHYECKUX 3aJauax.
BbiBouTh M HMCHONB30BaTh IMpocTelinne (GopMmyibl Ul IUIOIAAM TPEYrojibHUKA, MapajulelorpaMma, poM0a M Tpamneluu.
Bbruucnare  (pa3nuyHbIMM  coco0amH) IUIOUIA[b TPEYrOJbHUKA M IUIOIIAAM MHOTOYrOJbHBIX (QUryp (IOJIB3YACh, TAe
HE00X0AMMO, KaJIbKYJIATOPOM). 3HaTh OTHOLIEHHE IUIOoIaieil Mo0OHBIX (PUTYp M MPUMEHSTh NpU peleHuu 3a1ad. [IpuMeHsaTh
IIOJYYCHHBIE YMEHHU B IPAKTUYECKUX 3a1a4ax.
[Tonb3oBatbes Teopemoil [Indaropa A perieHns reoMeTpUYeCKUX U MPakTHYeCcKHX 3aAa4d. CTPOUTh MaTeMaTHUECKYIO MOJIENb B
MIPAKTUYECKUX 33/1a4ax, CAMOCTOSATEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JJIUHBI.



AN

v' Brazerp NOHATHEM BIMCAHHOTO M ILIEHTPAILHOTO YIJIa, yrila MEKAY KacarelbHOHM M XOpIOM, ONMCAHHOM M BIMCAHHOM
OKPYKHOCTHU TPEYTOJIbHUKA U YETHIPEXYTOJIbHUKA, TPUMEHATh UX CBOMCTBA IIPU PELICHUU 3aa4.
v IIpuMeHATH NOJIy4EHHbIE 3HAHMS HA MIPAKTHKE — CTPOMTH MATEMATHUUYECKUE MOJEIM Ul 3a/1au PEalbHOM XM3HU M IIPOBOJIHUTH
COOTBETCTBYIOIINE BEIYUCICHUS C TPUMEHEHUEM MTOJA00US U TPUTOHOMETPHH (ITOJIb3YSICh, TJIe HEOOXOAMMO, KAIbKYISTOPOM).
IIpeaMeTHbIE pe3yJbTATHI OCBOEHUS YUeOHOT0 NpeIMeTa reoMeTpusi
9 kJacc
3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPBHIX YIJIOB, YMETh HAXOJUTh C MX IMOMOIIBIO Pa3IUYHBIE SJEMEHTHI MPSIMOYTOJBHOTO

TpeyrojbHUKa («pereHue NPsIMOYTOJbHBIX TPEYroJbHUKOBY»). HaxomuTe (C MOMONIBIO KaNbKYJISATOpa) JJIMHBI M YIOIBI IS
HETAOJINYHBIX 3HAYCHUI.

ITonr30BaThCH q)OpMYJ'IaMI/I NPUBCACHHUA W OCHOBHBIM TPUTOHOMCTPHYCCKUM TOXIACCTBOM JIsI HAXOXKIACHUA COOTHOIIEHUH MCKOY
TPUTOHOMETPHUICCKUMU BCIIMUNHAMMU.

HOKaSBIBaTI) TEOpPEMY CHHYCOB U TCOPEMY KOCHMHYCOB, NPUMCHATHL HX I HAXOXICHHUA PA3JIMYHBIX JJICMCHTOB TPCYrOJIbHHKA
(«pemnieHne TPEYroJHbHUKOBY), TIPH PEIICHUH TE€OMETPUYECKUX 3a1ad. [[puMeHsATh MoydeHHbIE 3HAHUS MPU PEIICHUN MPAKTUYECKUX
3azad.

HpI/IMeHﬂTB TPUTOHOMCTPHUIO B 3aJad4aX Ha HaXOXIACHUC IUIOIIaJAW, BBIBOAWUTH W BJIAACTh TPHUTOHOMETPHYCCKUMH (bOpMy.]'IaMI/I JIIsL
IUIOLIAAU TPEYTroJbHUKA, apajuieorpaMMa, poMoOa, Tpamneluuu, BEIBOJAUTh U NMPUMEHATh Gopmyny ['epona u dopmyny s miomaam
BBIMTYKJIOTO YETHIPEXYTOJIbHUKA.

NwmeTs npencTaBieHne 0 TOMOTETHH, TPUMEHSTh B TPAKTUUECKUX CUTYalUsIX.

Hcnonb3oBats Teopembl UeBbl 1 MeHenas pu pelieHuu 3agad.

Hcnonb30BaTh TeOpEMbI O BIIMCAHHBIX YIUIaxX, YIIax MEXy XOpAaMu (CEKYIIMMHU) U YIJie MeXAy KacaTeJIbHON U XOPI0i Mpu peleHuu
reoMeTpHUECKUX 3a/1a4. J[oka3pIBaTh U MPUMEHSATH TEOPEMBI O MIPOU3BEICHUU OTPE3KOB XOP[, O MPOU3BEACHUU OTPE3KOB CEKYIIUX, O
KBajJIpaTe KacaTeabHOM.

Bnagerp moHATHEM KOOpOMHAT Ha IUIOCKOCTH, pabOTaTh C ypaBHEHHEM MpPSIMOW Ha IUIOCKOCTH. BianeTs MOHATHSIMH YIIIOBOTO
kod¢uimenTa U cBOOOJHOTO 4JieHa, MOHUMATh MX T'€OMETPUYECKUN CMBICT M CBS3b YIJIOBOrO KO3 (UIMEHTa C BO3pAacTaHUEM H
yObIBaHMEM JIMHEWHOW (YHKIMH. YMETh pemiatb METOJOM KOOPJIMHAT 3aJaud, CBS3aHHBIE C MapalieIbHOCTBIO H
MEPIEeHIUKYIIPHOCTHIO MPSAMBIX, IEPECEUCHUEM MPSIMBIX, HAXOXKJICHHUEM TOUEK IepeceueHusl.

BriBoauTh 1 BiaseTh ypaBHEHHUEM OKPYKHOCTH. VIcronp3oBaTh METOJ KOOPIMHAT JJIsl HAXOXKJEHHS TEepPeceuyeHUl OKPYKHOCTEH U
npsameix. Bragets GopmynaMu paccToSHUS OT TOYKM A0 TPSMOM, IIIOMAAM TMapajuieiorpaMma B KOOpPJMHATAaX, UMETh MOHATHE 00
OpPHEHTHUPOBAaHHOM Tuiomaau. [1onb30BaThCcsl METOJOM KOOPAMHAT HA IMJIOCKOCTH, MPUMEHATH €ro MPHU PEIICHUH T€OMETPUUYECKUX U
MPaKTUYECKHX 3a/1a4. [IpuMeHsATh MeTO KOOpAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a7auax.



Biagete nonsTHEM BEKTOpa. YMETh CKJIAJbIBATh U BBIYATATH BEKTOPBI, YMHOKATh HA YMCJIO, BJIAJETh IIPaBUJIAMU TPEYroJbHUKA U
napajuiesorpaMma. Biasers npakTH4eCKUMH UHTEPIPETALUSIMU BEKTOPOB. YBEPEHHO I0Jb30BaThCsl KOOpAMHATAMM BEKTOpa. Bianers
CJIO’)KEHHEM U BBIYUTAHUEM BEKTOPOB, YMHOXKEHUEM BEKTOPA HA YUCIIO B KOOPAMHATAX.

WNwmets npencraBnenue o Oa3uce (Ha IUIOCKOCTH). PackianpiBaTh BEKTOphl 1Mo Oasucy. PackiaipiBaTh BEKTOPBI CHJI C IOMOIIBIO
MPOCHUPOBAHUS M TPUTOHOMETPHUYECKIX COOTHOMICHHA. [[puMEHSTh OTydeHHbIE 3HAHUS B MPOCTEHITNX (PU3NIECKUX 3a1auax.
Biagetp NOHATHEM CKAIAPHOTO NMPOU3BENCHHS BEKTOPOB, IIOHUMATh €r0 T'€OMETPUYECKHHA CMBICI M YBEPEHHO IIOJIb30BAThCS €r0
BBIPDAKEHUEM B JIEKapTOBBIX KOOpJAMHATaX. 3HAaTh TUCTPUOYTUBHOCTH CKAJSPHOTO IMPOU3BENEHUS U €ro CBSI3b C IPOCIUPOBAHUEM.
[IpuMeHATH CKalspHOE NPOU3BENCHHE BEKTOPOB JUI HAXOXKICHUS JUIMH M YIJIOB. Pemare reoMerpudeckue 3aladd ¢ MOMOIIBIO
CKaJISIPHOTO IIpou3BeieHus. Vcronb30BaTh CKalsipHOE MPOU3BEIEHUE BEKTOPOB B ajireOpandeckux U (U3NUYECKuX 3a/1aqax.

Bragets NMOHATHSAMHM NPaBUIBHOTO MHOTOYIOJIBHHMKA, JUIMHBI OKPYKHOCTH, JUIMHBI JYTH OKPYXKHOCTHM W paJUaHHOW MeEpbl YyIia,
BBIYMCIIATH IUIOIMIAAb Kpyra U ero yacteil. [lonnmare cMbicn ducna . [IpuMeHsATh MoJIydeHHbIE YMEHUS NIPHU PEIICHUH MPAKTHYECKUX
3a/1a4. 3HaTh UCTOPUYECKUE CBEIEHUS 00 M3MEPEHHUH JUTMHBI OKPYKHOCTH U IUIOIIAAHN Kpyra.

Nwmets npencraBieHue o npeoOpazoBaHUM IJIOCKOCTH, O IBMKEHHUSIX. HaxoauTh ocu, LEHTpbl CUMMETpUHU (DUTYp, LEHTPHI OBOPOTA,
HaXOJUTh KOMIIO3ULIMK IPOCTeHIInX npeoOpa3oBaHuii. [IpuMeHsTh qBMKEHUSI IJIOCKOCTH MPU PELIEHUH T€OMETPUUYECKUX 3a/1ad.

[TpuMeHsTH MOJTydeHHBIE 3HAHUS Ha MTPAKTUKE — CTPOUTHh MaTeMAaTHIECKAE MOJICITH JIUTsl 3a]1a4 PEaTbHOM KU3HU U TIPOBOTUTH
COOTBETCTBYIOIINE BHIYHUCICHUS C TPUMEHEHHEM TIOJ00HS ¥ TPUTOHOMETPUYECKUX (PYHKIMIA (TI0IB3YSCh, A€ HE00X0AUMO,
KaJIbKYJISITOPOM).



TemaTn4eckoe IJIAHUPOBaHHUE

Ipunoowcenue No2

7 KIIACC
KounyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTponHble (¢ poBbIE)
Ne i/ Konrpoiasbubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI
Hauana reomerpuu. [Ipocreimme
1 reoMeTpuueckue GUrypsl U Ux 28 1 bubnuoteka [JOK
CBOMCTBA. MI3MepeHue reoMeTpuIecKux https://m.edsoo.ru/7f415e2e
BCJITMYIUH
bu6moreka [IOK
2 T 19 1
PeYTOTbHHEH https://m.edsoo.ru/7f415e2e
3 [TapannensHocth. Cymma yriioB 15 1 bubnuorexa [JOK
MHOTOYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 [IpsiMOyTOIBHBIE TPEYTOTBHUKH 7 Bubnuorexa LIOK
pAMOYE peT https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
5 r 5 1
SOMCTpIHECKUE HepapeHetna https://m.edsoo.ru/7f415e2e
S el B I
' P . B https://m.edsoo.ru/7f415e2e
LHUPKYIS U JIMHEUKH
7 [ToBTOpEHUE, 0000IICHNE, 10 1 bu6mmoreka [JOK
CHCTEMATU3aLMs 3HAHUI https://m.edsoo.ru/7f415e2¢e
BIIEE KOJIMYECTBO YACOB I1
ObL] O CTBO YACOB I1O 102 6 0

I[TPOTPAMME



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

8 KIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Kourpoububie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
bubmmoreka [IOK
1 q & 22 1
CTPIPEXYTOMBHIIH https://m.edsoo.ru/7f417e18
bubmmoreka [{OK
2 I1 1 1
oRobre 0 https://m.edsoo.ru/7f417e18
bu6moreka [IOK
I1 1 1
3 HOTHaIE 6 https://m.edsoo.ru/7f417e18
4 Teopema IIudaropa u Havana 18 1 bubnuorexa [JOK
TPUTOHOMETPHUHU https://m.edsoo.ru/7f417e18
5 VYTIabl 1 4ETBIPEXYTOJIBHUKH, CBI3AHHBIE 20 1 bubnuorexa [JOK
C OKPY)KHOCTBIO https://m.edsoo.ru/7f417e18
5 [ToBTOpEeHuE, 0600IICHNE, 10 1 bu6mmoreka [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edso0.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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9 KJIACC

KoanuyecTBO 4acoB
HaumeHnoBaHue pa3iejioB U TeM JuexkTpoHHble (UG pOBLIE)
Ne i/ Konrpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
bu6mmoreka [{OK
1 P 22 1
CILIEHHE TPEYTOILHAKOR https://m.edsoo.ru/7f41al2c
bubmmoreka [{OK
2 IT 12 1
ORi06HE TPEYrONEHAKOB https://m.edsoo.ru/7f41al2c
bubmmoreka [{OK
M 1 1
3 STOA KoopAuHat 0 https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
4 B 2 1
CITOPE! 0 https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
> Jlriiia OKpY:KHOCTH H [LIOLIALE KpyTa 16 L https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
6 10
JIBIKEHMNS LIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 0600IICHNE, 12 1 bu6moreka [IOK
cUcTEMaTU3aIs 3HAHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10
1 102 6 0

I[TPOTPAMME
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