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HJ'[aHpreMble pe3yJbTaThbl 0CBOCHUA yqeﬁﬂoro npeaMeTra MmaTeMaTuKa

[Iporpamma mo3BoJsieT JOOMBATHCS CIEAYIOMIUX PE3YIbTATOB OCBOCHHUS 00pa30BaTEIbHON
IpOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHusl.

JIMYHOCTHBIE
y yuamuxcs 0yayT c)opMUpPOBAHBI:

1
2.

7.

OTBETCTBEHHOE OTHOILIEHHUE K YUECHHUIO;

TOTOBHOCTh M CLIOCOOHOCTH 00YYaIOLIUXCs K CAMOPa3BUTHIO U CAMOOOPA30BaHUIO HA OCHOBE
MOTHUBALMU K O0Y4YEHHUIO U IIO3HAHUIO;

YMCEHHE ACHO, TOYHO, 'PaAaMOTHO H3JiIaraTb CBOU MBbICJIA B yCTHOfI M TIMCbMEHHOM pcyuu, NIOHUMATh
CMBICH NTOCTABJIEHHOM 337a4H, BEICTPAaUBaTh ApIyMEHTALIUIO, IPUBOANUTE IPUMEDHI U
KOHTPIPUMEPHI,

Ha4daJIbHbBIC HABBIKH aJallTallii B JHHAMHWYHO U3MCHAIOIIEMCS ane;

JKOJIOTHYeCKas KyJIbTypa: LIEHHOCTHOE OTHOILIEHUE K MMPUPOJAHOMY MHUPY, FTOTOBHOCTh CII€10BATh
HOpPMaM NPHUPOJOO0XPAHHOI0, 310POBbECOEPEraolero NOBEACHNUS,

(hopmupoBaHUE CITOCOOHOCTH K SMOITMOHAIEHOMY BOCIIPUSTHIO MAaTEMAaTHICCKUX OOHEKTOB,
3a/1a4, peLICHUH, pacCyKICHUMN;

YMEHHE KOHTPOJIMPOBATH MIPOLIECC U PE3YNbTaT yueOHOW MaTeMaTn4ecKoi AeITeIbHOCTH;

Yy y4ammxcsi MOryT ObITh c)OPMUPOBAHBI:

1. TepBOHAYAIBHBIC IPESICTABICHUS O MATEMAaTUICCKON HayKe Kak cepe uemoBedeckoi
JIEATEILHOCTH, 00 ATamnax e€ pa3BuTHs, 0 €€ 3HAYMMOCTH JUIS Pa3BUTHSI [IMBUIM3AIIHH;

2. KOMMYHHKaTHBHasl KOMIIETEHTHOCTh B OOIIEHNH U COTPYIHHYECTBE CO CBEPCTHUKAMH B
0o0pa3oBaTeIbHOM, Y4eOHO-UCCIIEA0BATEIbCKON, TBOPUSCKOM U APYTUX BUIAX JACSATEIBHOCTH;

3. KPUTHYHOCTH MBIIUICHUS, YMEHUE PACIIO3HABATH JJOTUYECKH HEKOPPEKTHHIE BHICKA3BIBAHNUS,
OTIINYATh TUTIOTE3Y OT (haKTa;

4. KpEaTHMBHOCTH MBITIUICHUS, MHUITUATUBEI, HAXOTYUBOCTH, AKTHBHOCTH TIPH PEIICHUN
apudmMeTuueckux 3aaay.

MertanpeanMeTHble
PeryasTuBHbie
yuawuecsa HayUamcs.

1. ¢dopMyIUpOBaTh U yICPKUBATh YUCOHYIO 3a/1a4y;

2. BBIOWpATh ACWCTBUS B COOTBETCTBUH C ITOCTABICHHOMN 3a7aueil M yCIOBHUSIMH PealTU3alIlii;

3. IUTAHHUPOBATH MYTH JTOCTUXKCHHS I€JIeH, 0OCO3HAHHO BRIOMpATh Hanbosee 3(h(HEeKTUBHBIE CITOCOOBI
pelieHus yueOHBIX U MMO3HABATENIBHBIX 3a7ad,;

4. TIpenBUIETHh YPOBEHb YCBOCHHUS 3HAHUH, €T0 BPEMEHHBIX XapaKTEPUCTHK;

5. COCTaBIIITH IUIAH M ITOCIIEA0BATEIIFHOCTE JICHCTBUM,

6. OCYIICCTBJISTH KOHTPOJIb 110 00pa3ily U BHOCUTh HEOOXOIUMBIC KOPPEKTHUBHI;

7. aJEKBaTHO OLIEHUBATH NMPABHUIILHOCTH WJIM OIIMOOYHOCTH BBITIOJHEHHS yUYeOHOH 3a1auH, €
O00BEKTUBHYIO TPYIHOCTh H COOCTBEHHBIE BO3MOXHOCTH €€ PEIICHHS;

8. chmu4ath crmocob JEHCTBUS U €T0 pe3yIbTaT C 3aJaHHBIM dTAJIOHOM C LIETBI0 00HAPYKCHUS

OTKJIOHEHHUHU U OTJIMYUH OT JTAJIOHA,

yuawiueca noayuam 603MOHCHOCMb HAYUUMBCA.

1. ompeaensTh MNOCIeA0BaTEILHOCTh MPOMEKYTOUHBIX 1I€JIEN U COOTBETCTBYIOIIUX UM JEHCTBUI C
YYETOM KOHEYHOTO PE3YJIbTATa;
2. TpeaBUACTh BO3MOXKHOCTHU MOJYUYEHUSI KOHKPETHOTO pe3yJbTaTa Npy PEelIeHUH 3a/1ay;
3. OCYIIECTBIIATh KOHCTATUPYIOIIUH 1 TPOTHO3UPYIONTHIT KOHTPOJIb 110 Pe3yJIbTaTy U IO CII0CO0y
JEUCTBUS,
4. BBLIENATH U (GOPMYIUPOBATH TO, YTO YCBOEHO U YTO HYKHO YCBOHTH, OMPEIENIATh KAYECTBO U
YPOBEHb YCBOCHUS,;
5. KOHIICHTPUPOBATH BOJIIO IS IPEOIOJICHUS NHTEIUICKTYATbHBIX 3aTPyIHCHUN U (U3HIECKIX
NPENATCTBUN;
Ilo3HaBaTebLHBIE
yuawjuecsa Hayuyamcs.
1. CaMOCTOSTENBHO BBIACIATH U (DOPMYJIUPOBATH TIO3HABATEIBHYIO 1ICIIb;
2. UCHOJB30BaTh O0OIIME MPUEMBI PEIICHUS 3a]ad,
3. TPUMEHATH NpaBUja U MOJIb30BAThCS MHCTPYKIIUSIMU U OCBOEHHBIMHU 3aKOHOMEPHOCTSIMU;
4. OCYIUIECTBJSTh CMBICIOBOE UTCHUE,;
5. CO03/1aBaTh, IPUMEHATH U IPe0OPa30BbIBATH 3HAKOBO-CUMBOJIUYCCKUE CPECTBA, MOJICIIHA U CXEMBI

JJIs1 pCIICHUA 3a4a4,



CaMOCTOSITEIbHO CTaBUTh 1I€JIH, BBIOMPATh U CO3/1aBaTh aITOPUTMBI AJIsl pEIICHHUS y4eOHBIX
MaTeMaTHYeCKuX MmpodieM,;

MMOHMMATh CYITHOCTh AJITOPUTMUYECKHX NPEANUCAHUI U YMETh AEHCTBOBAaTh U COOTBETCTBHUHU C
MPEITI0KEHHBIM AJITOPHTMOM;

HOHUMATh M UCIIOJIb30BaTh MaTEMATHYECKHE CPEICTBA HATTISAHOCTH (PUCYHKHU, YEPTEKH, CXEMBI
U JIp.) AJIsl WIUTIOCTPALUK, HHTEPIPETAluH, apTyMEHTAIHH;

HAaXOJUTh B Pa3IMYHBIX UICTOYHHKAX HH(OPMALUIO, HEOOXOAUMYIO AJIsl peLLCHUS
MaTeMaTHYEeCKHX MpoOeM, U IPeACTaBIATh €€ B TOHATHON (hopMe; IPUHUMATh PEInT, B
YCIIOBUSX HETIOJIHOW M N30BITOYHOM, TOYHOH U BEPOSATHOCTHOW MHPOPMAIIHH,

yuauwiueca noayuam 603M0)HCHOCHIb HAYYUMbCA.

1

S
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yCTaHaBJIUBaTh IPUUNHHO-CIIEACTBEHHBIE CBS3U; CTPOUTH JIOTUYECKUE PACCYKIECHUH,
YMO3aKJIFOueHUs (MHIYKTHBHBIC, ICAYKTUBHBIC U [10 AHAJOTUH) U BHIBOJIbI;

(hopmMupoBaTh yueOHYIO U OOILIETIONB30BaTEIbCKY0 KOMIETEHTHOCTH B 00JIaCTH HCIOIb30BAHUS
UH()OPMAIIHOHHO-KOMMYHHKAIIHOHHBIX TexHONIOrHi (MKT-KOMIIETeHTHOCTH);

BUJIETh MAaTEMAaTUYECKYIO 3a/1auy B IPYTHX AMCLUIUIMHAX, B OKPY>KaOIIeH KU3HU;

BBIIBUTaTh TMIIOTE3bI [IPU PEIICHUH yueOHBIX 3aa4 ¥ IOHUMAaTh HEOOXOAUMOCTh UX IIPOBEPKH,;
IIJIAHUPOBATB U OCYIIECTBILTE AEATENBHOCTD, HAIIPABICHHYIO HAa PEIICHUE 3a1a4
UCCIIEI0BATENBCKOTO XapaKTepa,;

BbIOMpaTh HanboJee paunoHANbHBIE H 3PEKTUBHBIE CIIOCOObI PELICHNUS 3a/1a4;
HHTEPIPETUPOBATh HHPOPMAIMHU (CTPYKTYPUPOBATh, IEPEBOUTH CIUIOLIHON TEKCT

B TaOJINITY, MPE3EHTOBATH MOMYYCHHYIO HH(POPMAITHIO, B TOM gucie ¢ omornpio UK T);
OLICHUBATh HH(POPMAIIHIO (KPUTHYECKas OLICHKA, OLICHKA JIOCTOBEPHOCTH);

10 YCTAaHABJINBATh MPUINHHO-CIICACTBCHHBIC CBA3U, BBICTPANBATL PACCYXKACHU, O606H.I€HI/I$I

KOMMyHI/IKaTI/IBHble

Ylmmuec;l nOJIyuam 603MOMCHOCHb HAYYAMCA.

1
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OpPTraHM30BbIBATh yI€OHOE COTPYAHUYECTBO M COBMECTHYIO ICATEIBHOCTD C yUUTENEM H
CBEPCTHUKAMU: OTIPENEIATH LIEJIH, PaCTIpeesisiTh PyHKIMU ¥ PO YYaCTHHUKOB,
B3aUMOJICHCTBOBATH U HAXOAMUTH OOIIME CIOCO0BI paboThl; paboTaTh B TPYIIE. HAXOIUTH 00IIee
peleHue u pa3peniatb KOHGIUKTH Ha OCHOBE COTJIACOBAaHMS TO3UIAN M YI€Ta MHTEPECOB,;
clymarhb napTaépa; GopMyupoBaTh, apryMEHTHPOBATh M OTCTAUBATh CBOE MHEHUE,;
MIPOTHO3UPOBATH BOBHUKHOBEHUE KOH(IMKTOB PH HAIMYUU PA3HBIX TOUCK 3PCHHUS;

pa3pemarh KOH(MIUKTH Ha OCHOBE YUETa HHTEPECOB U MO3UIINN BCEX YUYACTHHUKOB;
KOOPJIMHUPOBATH U IPUHUMATh Pa3INYHBIC TIO3UIIUHA BO B3aMMOICHCTBUH,

apryMEeHTUPOBATh CBOIO MO3UIMIO U KOOPAUHUPOBATH €€ ¢ MO3ULHAMU apTHEPOB B
COTPYTHHYECTBE IMPHU BHIPAOOTKE OOIIETO PEIICHUsI B COBMECTHOM JEATEITHHOCTH.

IlpenmeTtHble
yyalumecss Hay4yaTcs:

1

paboTaTh ¢ MATEMATHIECKUM TEKCTOM (CTPYKTYPHUPOBAHUE, U3BIICUCHHE HEOOXOAUMOM
uH(pOpMaIUK), TOYHO U IPAMOTHO BBIPAKaTh CBOM MBICIIH B YCTHOW M MUCHMEHHOM peyH,
IIPUMEHIA MaTEMATUYCCKYI0 TCPMUHOJIOTUIO U CUMBOJIUKY, UCIIOJIB30BaTh PA3JIMYHBIC A3BIKU
MaTeMaTHku (CITOBECHBIH, CHMBOJIIMUECKHUH, Tpaduueckuii), 000CHOBBIBATE CYKICHHUS,
NPOBOJIMTH KiAacCH(pUKAIHIO;

BIIAJIETh 0a30BbIM TOHATHIHHBIM aIlapaToOM: UMETh MPEICTaBICHHEe 00 OCHOBHBIX
reoOMeTPHUYECKUX 00BeKTax (TOUKa, psAMast, JOMaHasi, yroj, MHOTOYTOJbHHUK, MHOTOTPAHHHUK,
KPYT, OKPY>KHOCTb);

BBIMOJTHATH apu(METHICCKHE MPEOOPA30BaHUS, IPUMEHSTh HX JUIS PEUICHUS YICOHBIX
MAaTEMATHYCCKHUX 3a/ay4;

II0JIb30BaThCS H3YYCHHBIMU MaTEeMaTHYECKUMH (POPMYIIaMu,;

CaMOCTOSITEIBHO MTPUOOPETATh U MPUMEHSTh 3HAHUS B PA3TIMYHBIX CUTYalUAX JJISl PEIICHHS
HECJIOXKHBIX IMPAKTUYCCKUX 3a1a4, B TOM YUCJIC C UCIIOJIb30BAHUEM IIPU HCO6XO,ZII/IMOCTI/I
CIPAaBOYHBIX MaTEPUAIOB, KAILKYJISITOPA U KOMITLIOTEPA;

M0JIb30BAThCS MPEAMETHBIM yKa3aTeJIeM SHIUKIONE U U CIPABOYHUKOM JIHU HAXOKICHUS
nHpOpMaIy,

3HAaTh OCHOBHBIC CHOCOGI)I MMpEeACTaBJICHUA U aHa/In3a CTATUCTUYCCKUX JAaHHBIX, YMETH pCIIaTh
3aJla4M ¢ TIOMOIII0 Tiepedopa BO3MOKHEIX BAPHAHTOB;



obyuarowueca noayuam 603MOHCHOCHb HAYUUMbCA.

1. BBINOJHATH apu(METHISCKUE TTPe0OPa30BaHNUS BEIPAKCHUMN, MPUMEHSITD UX JUIS PEILICHUS
y4eOHBIX MaTEMATHYECKUX 3a71a4d U 33/1a4, BOSHUKAIOIIUX B CMEKHBIX yUeOHBIX IPeIMeTax;

2. TIPUMEHATH U3YUCHHBIC MTOHATHS, PE3YIbTATHl © METOIBI PH PEIICHUH 3a7a4 Pa3TnIHBIX
pa3nenoB Kypca, B TOM YUCIIE 33/1a4, HE CBOJISIINXCS K HETIOCPEACTBEHHOMY IIPUMEHEHUIO
WU3BECTHBIX AITOPUTMOB.

3. CaMOCTOSTENLHO JACHCTBOBATH B CHTYAITUH HEONIPEACIIEHHOCTH MPH PEIICHUN aKTYaIbHBIX JIJIS
HUX MPOOJIEM, a TAKXKE CAMOCTOSITEILHO HHTEPIPETUPOBAThH PE3YJIbTAThl PEIICHUS 33/]1a4 C
Y4ETOM OTpaHUYEHUM, CBA3AHHBIX C peaJbHBIMU CBOMCTBAMH PACCMATPUBAEMBIX MPOIECCOB U
SIBIICHHI.

4. 0oco3HATh 3HAUYCHHUE TEOMETPUH JIJIsl TTOBCETHEBHOM JKU3HU YEJIOBEKA,



3.

HarnsinHasi reomerpus
BrinyckHHK HayYHuTCS:
pacno3HaBaTh HAa YEPTEXKAX, PUCYHKAX, MOACIIAX U B OKPYIKAIOIIEM MHUPE MJIOCKUE U
POCTPAHCTBEHHBIE FEOMETpUUECKUE (PUTYPHI;
pacmo3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJILHOTO Mapaieienurnea, paBuibHON
HI/IpaMI/II[I)I, HI/IJ'II/IHI[pa nu KOHyca;
OTIPECIIATH N0 JTMHEHHBIM pa3MepaM pa3BEPTKH (PUTypbl TUHEHHBIE pa3Mephl caMoit
¢burypsl 1 Ha060pOT;

4. BEIYUCIIATH 00BEM IpAMOYT'OJIbHOTO IIapaJlICIICIIMIICAA.

5.

6.

Buinycknuk nonyuum 603moxcnocmy:

BBIYUCIIATh OOBEMBI MPOCTPAHCTBEHHBIX TI'€OMETPUYECKHUX

buryp, COCTaBJIEHHBIX M3 MPSAMOYIOJbHBIX MapajuieNenUIe/10B,;

YIIyOUTh M Pa3BUTh MPEICTABICHHS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTYypax;

IMPUMCHSATDH ITOHATUC paSBépTKI/I AJI BBITIOJTHCHUA MTPAKTUYCCKUX paC'-IéTOB.

10.

11.

12.

13.

14.

15.

16.

I'eomeTpuueckue Gpurypsl
BbINyCKHUK HAy4HTCS:
MOJTE30BATHCS S3BIKOM T€OMETPHH JJISl OITMCAHUS TIPEMETOB OKPYKAFOIIETO MUPA U MX
B3aMMHOI'0 PACHOJIOXKEHHUS;
pacrio3HaBaTh U H300pakaTh Ha YEPTEKaX U PUCYHKAX TeOMETpUIecKre (QUTYphI U UX
KOHUTYpaInu;
HAXO/WTh 3HAYEHHUS JUIWH JINHEHHBIX 2JIEMEHTOB (PUTYP M UX OTHOILIEHHS, TPAJTyCHYIO MEPY
yrioB ot O go 180°, npumeHnsist onpeaeneHus, CBONCTBA U MPU3HAKU GUTYp U UX JI€MEHTOB,
oTtHoteHus Guryp (paBeHCTBO, NOAOOUE, CAMMETPHUH, TIOBOPOT, apaJUICIbHBIN MEPEHOC);
OINepUpOBaTH Ha 6a30BOM YPOBHE MOHATUSMHU I€OMETPUUIECKUX QUTYD;
ONEpPHPOBATh C HAYAJIbHBIMH TOHSATHAMU TPHUTOHOMETPHHU
U BBINOJIHATH JJIEMEHTApHBIE OINEpaluu Haja (QYHKUIUSMH yTIJOB;
peraTh 3a/1a4M Ha JOKa3aTelbCTBO, OMMPAsICh HA H3YUCHHBIE CBOWCTBA QUTYD H
OTHOILICHUN MEXIY HUMU U IPUMEHSS U3yUEHHbIE METO/Ibl JOKA3aTEJIbCTB,;
pelaTh HECIOXKHBIE 3a7]a4d Ha TIOCTPOCHHE, IPUMEHSISI OCHOBHBIE aJITOPUTMBI IIOCTPOCHUS
C TMOMOIIBIO LUPKYJIS U JIMHEHKY;
pemaTh MIaHUMETPUIECKHE 3314 Ha HAXOXKICHUE TEOMETPUIECKUX BEITUYUH 110
o0pa3laM WM aaropuTMam, petarb IpocTeiiiye IaHUMETPUYECKUE 3a1a4u B
IPOCTPAHCTBE.
U3BJIeKaTh HHPOPMALIHIO O FEOMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKax B
SIBHOM BHJIE;
HOPUMEHSTH JJIs PELICHUs 3a/1a4 reoMeTpudeckre GaKkThl, €CIM yCIOBUS UX IPUMEHEHHUS
3aJaHbl B IBHOH (opme;

BhIyCKHUK NOJYYUT BO3MOKHOCTD:

OBJIAJIETh METOAMH PEIIEHUS 3a7a4 Ha BBIUMCIICHUS U 10KA3aTeIbCTBA. METOJOM OT
IPOTHBHOTO, METOZIOM MOA0OHS, METOIOM Iepedopa BAPHAHTOB U METOAOM I'€OMETPUUYECKHIX
MECT TOYEK;

nproOPECTH ONBIT MPUMEHEHUS alNTe0panvecKkoro U TPUrOHOMETPUIECKOTO arnmapara 1 uaen
JBUKCHMS IIPU PELICHUH F€OMETPUYECKUX 3a7ad,;

OBJIAJIETh TPAAULIMOHHON CXEMOM pEeLICHU 33/1a4 Ha MOCTPOEHHUE C TOMOULIBbIO IIUPKYJIS U
JMHEWKH. aHaIn3, IOCTPOEHUE, 10KA3aTeIbCTBO U UCCIIEIOBAHNUE,;

HAY4YUThCS peuiaTh 3a/1a4yl Ha IOCTPOEHUE METOJIOM IT'€OMETPHUUECKOI0 MECTa TOUEK U
METO0M 1000uS;

nproOPECTH ONBIT HCCIIEIOBAHNS CBOWCTB IJITAHUMETPUIECKUX (PUTYP C TOMOILBIO
KOMIIBIOTEPHBIX ITPOTPAMM;

prOOPECTH OTBIT BBHITIOJIHEHUS IPOEKTOB 10 TeMaM: «[ eoMeTpudeckue rnpeodpa3zoBaHus Ha
iockocTu», «IloctpoeHne oTpe3koB 1o Gpopmyiie»;




17. HayuuThCS KCIOJIb30BATh CBOMCTBA M€OMETPUUECKUX (DUTYp Ui pelIeHHs TUIOBBIX 3a/ad,
BO3HUKAIOIUX B CUTyalUsIX IOBCEIHEBHOM JKNU3HH, 334 TPAKTUYECKOIO COEPIKAaHNUS.
OTHowmeHnnst
BbIyCKHUK HAay4uTCS:
1)onepupoBaTh Ha 6a30BOM ypOBHE MOHATHAMU: PABEHCTBO (DUTYp, paBHBIC GUTYPHI, PABCHCTBO
TPEYrOJIbHUKOB, NapajuIeIbHOCTh IMPSAMBIX, MEPNEHAUKYJISAPHOCTb MPSAMBIX, YIJIbl MEXKIY
NpSIMBIMH, IEPIEHAUKYJISIP, HAKJIOHHAS, TIPOEKLIHU.
BhIyCKHUK OJYYUT BO3MOKHOCTD:
2)UCIOJIb30BaTh OTHOIICHMS I PEUICHUs] MPOCTCUIIMX 3a/ad, BO3HUKAIOIIUX B pealibHOM
KU3HU.

I'eomerpuyeckne mocTpoeHust

BI)IHVCKHI/IK HAY4YUTCS.
1)u300paxarh THUIIOBBIE IUIOCKUE (GUTYPBI U (GUTYpBI B MPOCTPAHCTBE OT PYKH U C TMOMOIIbIO
HHCTPYMEHTOB.

BhinyCKHUK OJIYYUT BO3MOXKHOCTb:
2)BBITIOJHATH TPOCTEHIIINE TOCTPOCHHS HA MECTHOCTH, HEOOXOIUMbIE B PEaTbHON JKU3HHU.
I'eomeTpnueckue npeodpazoBaHus

BI)IHVCKHI/IK HAY4YUTCS.
1)ctpouth pUrypy, CHMMETPUYHYIO TAHHON (UType OTHOCHUTEIBHO OCH M TOYKH.

BBIHVCKHI/IK MOJYYUT BO3MOXKHOCTE.
2)pacro3HaBaTh JBH)KEHHE OOBEKTOB B OKPYKAIOIIEM MHpPE;, CHMMETPHUYHBbIC (QHUTYPHI B
OKPY’KaOIIeM MHUPE.

HN3mepenne reoMeTpu4ecKUX BeJTUYHH
BrinyckHUK HayuuTCs:

1. ucnonp30BaTh CBOMCTBA U3MEPEHUS AJIMH, IUIOMIAEH U YIJI0B MPH PELICHUH 33]1a4 Ha
HAXOKJE€HUE JJIMHBI OTPE3KA, JJIMHBI OKPYKHOCTH, IJTUHBI IyTH OKPY>KHOCTH, I'PalyCHOM
MEpBI YIIa;

2. BBIYHUCIATH AJTMHBI TUHEHHBIX SJIEMEHTOB (DUTYP U UX YIIIbI, UCIIONB3Ys (DOPMYJIBI ITTUHBI
OKPYKHOCTH Y JUITMHBI IyTH OKPY>KHOCTH, (GOpMYJIbI IIoMaAen puryp;

3. BBIYUCIATH IUIOUIAIA TPEYTOJIBHUKOB, MPSMOYTOIBHUKOB, MAapalljIeIorpaMMOB, TParelu,
KpPYTOB U CEKTOPOB;

4. BBIUUCIATH JUIMHY OKPY>KHOCTH, [UTMHY AYTH OKPY>KHOCTH,;

5. pemartp 3aaun Ha JOKA3aTENbCTBO C UCIIOIb30BaHUEM (HYOPMYJT UTHHBI OKPYKHOCTH U
JUTMHBI TyTU OKPYKHOCTH, PopMyn momazaeit gpuryp;

6. pelaTh NpaKTUUYECKHUE 3a/1a4M, CBA3aHHbIE C HAXOKICHUEM F€OMETPUUECKUX BEJIMYUH

(ucmosb3yst Mpu HEOOXOAUMOCTH CIIPABOYHUKH U TEXHUYECKUE CPECTRA);

7. BBINOJIHATH U3MEPEHUE JUIUH, PACCTOSIHUM, BEJTMUMH YTIJIOB, C IOMOILBIO HHCTPYMEHTOB IS
U3MEPEHU JITUH U YTJIOB;

8. mpuMeHATH (HOpMYITBI IEPUMETPA, TUIOMIATN U 00hEMA, IJIOUIA U TIOBEPXHOCTH OT/IEIBHBIX
MHOTOI'PAHHUKOB IIPU BBIUMCIICHUSX, KOTJIa BCE JaHHBIE UMEIOTCS B YCIIOBHH;

9. mpumensaTs Teopemy Iludaropa, 6a30Bbie TPUTOHOMETPUIECKHE COOTHOIICHUS JTIS
BBIYMCIICHUS IJIUH, PACCTOSHUM, TJIOIIAJAEH B IPOCTEUILINX CIIydasiX.

BbInyCKHUK TOJYYUT BO3MOKHOCTD:

10)BBIYMCIIATH MIIOINAAN (UTYDP, COCTABICHHBIX U3 IBYX HJIH O0Jiee MPSIMOYTOJbLHUKOB,

[apajuIeIorpaMMOB, TPEYTOJIBHUKOB, KpyTa U CEKTOpa,

11)BBIYMCIIATH IIIOIIAAA MHOTOYTOJBHUKOB, UCTIONIB3YsI OTHOIICHHUS] PABHOBEITHUKOCTH U

PaBHOCOCTaBJIEHHOCTH;

12)nprobpecTy OMbIT MPUMEHEHHS allreOpanyeckoro U TPUrOHOMETPHUYESCKOTO arapara u uaei

JBUKEHMSI TIPU PELIEHUH 3a/1a4 Ha BBIYHUCIICHUE IIJI0IAAe MHOTOYTOJIbHUKOB.

13)BBIYKCIIATH PACCTOSHKS HA MECTHOCTH B CTAaHIAPTHBIX CHTYAIHSIX, IUIOMAIN B IPOCTEHIITIX

Cllydasix, IpUMEHSTh (JOPMYJIIBI B IPOCTEHIINX CUTYAIMSIX B TIOBCEHEBHOM KHU3HH.
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4.
S.

Koopaunartsi
BEBINYCKHMK HAYYHTCS.
BBIYUCIIITH JUTMHY OTPE3Ka MO0 KOOPAMHATAM €T0 KOHIIOB; BBIYUCIISITH KOOPAUHATHI CEPEIUHBI
OTpe3Ka,
WCIIOIh30BaTh KOOPAMHATHBIA METO/ JIJIsl U3YUCHUSI CBOMCTB MPSIMBIX U OKPY>KHOCTEH;
OTIPEACIATh NPUOTIKEHHO KOOPAUHATHI TOYKHU 10 €€ N300pakeHUI0 Ha KOOPAMHATHOM
INIOCKOCTH
BBINYCKHHUK IOAYYUT BO3MOKHOCTE.
OBJIQJIETh KOOPAMHATHBIM METOJIOM PEIICHUS 3a/1ay Ha BRIUUCIICHUE U JOKA3aTeIbCTBO,
NpUOOPECTH OMBIT HCIIOJIB30BAHUS KOMIBIOTEPHBIX MPOTPaMM JJisl aHAK3a YaCTHBIX

CJIy4aeB B3aUMHOTO PACIOJIOKEHHUS OKPY>KHOCTEH U MPSIMBIX;

6.

HpI/IO6peCTI/I OIIBIT BBIIIOJIHCHHA IMPOCKTOB HAa TCMY «HpI/IMCHCHI/Ie KOOpAUHATHOTO METOa

IIpU pCUHICHUH 3a1a4 Ha BBIYUCIICHUC U JOKA3aTCIIbCTBO».

oA~

BekTopsl
BrinycKHUK Hay4uTCH:
ONEPHUPOBATH C BEKTOPAMHU: HAXOJUTh CYMMY U Pa3HOCTb JIByX BEKTOPOB,
3aIaHHBIX T€OMETPUYECKHU, HAXOAUTH BEKTOP, PaBHBIN IIPOU3BEACHUIO 3aJaHHOTO BEKTOPA
Ha 4YUCIIO;
HaXOJUTh JUIs BEKTOPOB, 3aJJaHHBIX KOOPJAUHATAMU: JUIMHY BEKTOPA, KOOPAUHATHI CYMMBI U
Pa3HOCTH IBYX U 00Jiee BEKTOPOB, KOOPJAMHATHI IPOU3BECHHUS BEKTOpA Ha YUCIIO, IPUMEHSS
pU HEOOXOUMOCTH COUYETATENbHBIH, IepeMEeCTUTENIbHBINA U paclpeleIUTENbHbIA 3aKOHBI,
BBIYHCIIATH CKAISIPHOE ITPOU3BEICHNE BEKTOPOB, HAXOAUTh YTOJI MEXK/ly BEKTOPaMH,
YCTaHaBIUBATh NEPIEHAUKYIIAPHOCTD NIPSMBIX.
BhIITyCKHUMK TOJIYYUT BO3MOKHOCTb:
OBJIAJIETh BEKTOPHBIM METOJIOM JUUIsl PELIEHMS 3a/1a4 Ha BBIYUCIEHUE U JOKA3aTENIbCTBO;
proOPECTH ONBIT BHITIOJTHEHHUS TIPOSKTOB Ha TeMy «[IprMeHeHre BEKTOPHOTO METOAa TIPH
pELIEHUY 3a7ja4 Ha BBIYUCIICHUE U 10Ka3aTEIbCTBO.




Coaep:xanne 00yueHHUsI.

1. HauaabHble reoMeTpuueckue ceenenus . (114)
HauanbHble noHATus miaHuMerpuu. ['eomerpuueckue ¢purypsl. [lonstie o paBeHcTBe QUryp.
OTtpe3ok. PaBeHCTBO O0Tpe3koB. [[mmHa oTpeska u ee cBoicTBa. Yroi. PaBencTBo yrios. Bennanna
yria ¥ ee cBoiicTBa. CMeKHbIE U BEPTUKAJIBHBIE YIUIBI U UX CBOMCTBA. [lepnenauKyspHbie
MpsIMBIE.
OcnosHas yenb — CUCTEMATH3UPOBATh 3HAHUS YYaIIMXCsl 00 OCHOBHBIX CBOMCTBAX MPOCTEHUIINX
reoMeTpUUYECKUX (Uryp, BBECTU NOHATHE PAaBEHCTBA (pUTyYp.

Matepuan JaHHOW TEMBI ITOCBSIIEH BBEICHUIO OCHOBHBIX T€OMETPUUYECKUX NOHATHI. BBeneHne
OCHOBHBIX CBOMCTB MPOCTEHIINX T€OMETPUUYECKUX (PUTYp IPOBOAUTCS HA OCHOBE HATJISIIHBIX
NIPEJCTAaBICHUN yyaluxcs MyTeM 00001eHUs OUEBUIHBIX MM U3BECTHBIX M3 Kypca MaTeMaTUKU
1—VY1 kiaccoB reomerpuueckux (aktoB. [ [puHIMIIHATBHBIM MOMEHTOM JAHHOW TEMBI SBIISETCS
BBEJICHHE MIOHATHS PaBEHCTBA T€OMETPUUYECKUX (UTYp Ha OCHOBE HAIJIAHOIO MOHATHS
HaJIOXKEHHUS.

OcHOBHOE BHUMaHKE B Y4eOHOM MaTepHaje 3TOH TeMbI yAEIsIeTCs IBYM aclleKTaM: MOHITHIO
paBEHCTBA reoMeTpUUecKiX Guryp (OTPE3KOB U YIJIOB) U CBOMCTBAM M3MEPEHHS OTPE3KOB H YTJIOB,
YTO HAXOAMT CBOE OTPAKEHUE B 3aJAHHOM CHCTEME yNpaKHEHUH. M3ydyeHne 1aHHON TeMBI 10JIKHO
TaK)Ke peuiaTh 3a/1a4y BBE/ICHUSI TEPMUHOJIOTUH, PAa3BUTHS HATJISIIHBIX TEOMETPUUECKUX
MIPEJCTAaBICHUN U HaBBIKOB N300pakeHUs MIIAHUMETPUUECKUX (PUTYp U IPOCTEHIINX
reoMEeTPUUECKUX KOHPUTypalnii, CBI3aHHBIX C YCIOBUAMHU pelllaeMbIX 3a7ad. Bee 3To Heo6xoaumo
JUIS TOCJIEAYIOIEr0 U3Y4YEeHHs Kypca FEOMETPHH, B CUITY YETO BaKHBIMM aCIIEKTaMU U3y4EHUs
JAaHHOM TEMBI SBJISIOTCS paboTa ¢ pUCyHKaMH, UCIIOJIb30BaHUE MTPOCTEHIINX T€OMETPUIECKIX
UHCTPYMEHTOB (JIMHelKa, TpancnopTup). [Ipu perueHnn 3a1a4 ciieiyeT Mpexae BCEro OnupaThest
Ha HarjsAHbIE MPECTaBIIEHUs yyamuxcs. TeM He MeHee pellleHne 3a7a4 JaHHON TeMBbI CJIeyeT
UCHOJIb30BATh U JUI NOCTENEHHOr0 (YOPMUPOBAHMS y YUAILIMXCSl HABBIKOB IPUMEHEHHsI CBOMCTB
reOMEeTPUUECKUX (DPUTYp KaK OTIOPHI PH PEIICHUH 33a4, IIEPBOHAYAIHLHO MPOTOBAPUBAs X B XOJIE
peleHus yCTHBIX 3aa4.

OTtpaboTKa HaBBIKOB IPUMEHEHHUS CBOMCTB CMEKHBIX M BEPTUKAJIBHBIX YIJIOB IPOUCXOAMT B X0/
peleHHs] BBIYMCIUTENBHBIX U MPOCTEHIINX 3a/1a4 Ha 10Ka3aTeIbHbIE PACCYKICHHS.

2. Tpeyroabuuku. (184)

TpeyronbHuk. [IpusHaku paBeHCcTBa TpeyroapbHUKOB. [IeprieHauKymsap k npsamoil. Mennansl,
OMCCEKTPUCHI U BBICOTHI TPEYToJIbHUKA. PaBHOOEAPEHHBII TPEYTroIbHUK U €ro cBOMcTBA. OCHOBHBIE
3a/1a4M Ha IOCTPOEHUE C TIOMOIIBIO LIUPKYJIS U JIMHENKH.

Ocnosnas yenb — cHOpMHUPOBATH YMEHUE JOKA3bIBaTh PAaBEHCTBO JIAHHBIX TPEYTOJbHUKOB,
ONMPAsACh HA U3YYECHHBIC IPU3HAKY;

0TpadoTaTh HaBBIKU PEIIEHUs MPOCTEHIINX 3a7a4 Ha HOCTPOCHUE C MOMOIIBIO LIUPKYJIS U JTMHEHKH.
[Ipu n3yueHnn TeMbl ClIeAyeT OCHOBHOE BHUMAHUE YACTUTH (DOPMUPOBAHHIO Y YHALIHXCS YMEHHS
JIOKa3bIBaTh PaBEHCTBO TPEYT'OJbHUKOB, T. €. BBIICIATH PABEHCTBO TPEX COOTBETCTBYIOIINX
3JIEMEHTOB JIAHHBIX TPEYTOJbHUKOB M JI€JaTh CChUIKM HA U3yYEHHbIE Ipu3Haku. Ha HavansHOM
JTare U3y4yeHHs TEMbI MOJIE3HO 00JIbIlIe BHUMAHUS YJICJIATh UCIIOJIb30BAaHHUIO CPEJICTB HAIIHOCTH,
PELIEHUIO 3a/1a4 110 TOTOBBIM YEPTEXKAM.

3. MapamnenbHbie npsiMbie. (134)

[Tpr3HaKy mapayieIbHOCTH NPSMBIX. AKCHOMA MapauielIbHBIX MPsAMbIX. CBOWCTBA MapalielbHbIX
MPSMBIX.

OcHosHas yenb — NaTh CUCTEMATHYECKHE CBE/ICHUS O MapaJUICIbHOCTH MPSMBIX, [IEPBOE
HpE/ICTaBICHNE 00 aKCHOMAaX U aKCHOMaTHYECKOM METO/Ie B TEOMETPHHU; BBECTH aKCHOMY
HapaJuIeJIbHBIX IPSIMBIX.

3Hanus IMMPU3HAKOB MApAJICIIbHOCTHU IIPAMBIX, CBOMCTB YTJIOB IIPHU MapaJUICIIbHBIX MTPSAMBIX U
CEeKyIlel HaXOiIT IUPOKOE PUMEHEHHE B A bHEHIIIEM Kypce TeOMETPUH PU U3yUYCHUH
YETBIPEXYTOJILHUKOB, ITOI00KS TPEYTOJILHUKOB, a TAKXKE B Kypce ctepeomerpun. [loaTomy B xo1e



pelieHus 3a1ad ciaeayeT yAeIuTh 3HaYUTeIbHOe BHUMaHne (OPMUPOBAHUIO YMEHUH I0Ka3bIBAaTh
MapaJUIEIbHOCTD MPSAMBIX C UCIIOJIb30BAHUEM COOTBETCTBYIOIIMX ITPU3HAKOB, HAXOAUTh PABHBIE YIJIbI
IIPU NapAJUIENBHBIX NPSIMBIX U CEKYLIEH.

4. CoOTHOLIEHUSI MEKAY CTOPOHAMH M YIJIaMH TpeyrojbHuka. (214)

CymMmMa yriioB TpeyronbHHUKa. BHEHUN yroa TpeyroibHuKa. OCTpOyToJIbHBIHN, NPSIMOYTOJIbHBIN U
TYHOYTOJIbHBIN TpeyroibHUKU. COOTHOIIEHUS MEX/1y CTOPOHAMU U YIJIaMHU TPEyroJIbHUKA.
HepasenctBo TpeyronpHuka. Hekotopble cBolcTBa IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [Ipn3Haku
pPaBEHCTBA NPSAMOYTOJIbHBIX TPEYTOIbHUKOB. PaccTosiHME OT TOUKH 110 psiMoil. PaccTosinne mexay
napajuleJbHBIMU IpsIMBIMU. [locTpoeHne TpeyroybHUKa 10 TPEM 3JIEMEHTAM C IOMOUIBIO LIUPKYJISA U
JUHENKH. 3a1auu Ha TOCTPOCHHE.

OcHoénas yenb — paclIUPUTh 3HAHUS Y4allluXCsl O TPEYTrOJIbHUKAX.

B naHHO# Teme paccMaTpuBaeTcs OJlHA U3 BAXKHEHUIINX TEOPEM Kypca — TEOpPEMa O CyMME YIJIOB
TPEYTOJIbHUKA, B KOTOPO# BIepBbIe (hopMyIupyeTcss HeoueBUAHbIN (akT. Teopema no3Bossier
MOJTyYUTh BaXKHbBIE CJIEJICTBUS — CBOWCTBO BHEILIHETO yrila TPEYroJbHUKA, HEKOTOPbIE CBOMCTBA U
HPU3HAKU OPSIMOYTOJIbHBIX TPEYToJIbHUKOB. HOBBIE TeOpeTHUeckue GaKkThl CyIIECTBEHHO
pacIIMpPSIOT KJIacC peIIaeMbIX yYalluMHUCs 3a/1ad.

[Tpu BBeieHNU MOHATHS PACCTOSHUS MEXKAY MapajUIeIbHBIMU MPSIMBIMH Y YYalIUXcsl OpMUPYETCs
NPE/ICTABIICHNE O MapajUIeIbHBIX MPSMBIX KaK PABHOOTCTOSIIUX JPYT OT Ipyra (TOYKa, ABUKYINASCS
110 OJIHOM M3 NapajuIeIbHBIX MPSAMBIX, BCE BPEMs HAXOJUTCS HA OTHOM M TOM K€ PACCTOSIHUM OT
JPYTO# MPSIMOii), 4TO OYJIET UCIOIB30BAThCS B TAIHEHUIIIEM KYpCe T€OMETPHH U ITPU U3YUCHUH
CTEPEOMETPUH.

[Tpu pemennu 3anau Ha octpoeHue B VI kinacce pekoMeHayeTcsl OrpaHUYMBaThCS TOJIBKO
BBINOJIHEHHEM MTOCTPOSHHS HCKOMOH (PUTYpBI LIUPKYJIEM U JIMHEHKOH. B 0TIenpHBIX CiIydasx MOXKHO
IIPOBOAMTDH YCTHO aHAJIU3 U J0KA3aTeIbCTBO, & QJIEMEHTHI NCCIIEI0OBaHUS MOT'YT IIPUCYTCTBOBAThH
JMIIB TOTJa, KOIJ1a 3TO OTOBOPEHO YCIIOBHEM 3aJauu.

5.Yerpipéxyronbuuku (14 )

MHOroyrojapHHK, BBITYKIIbIA MHOTOYTOJBHHK, YETBIPEXYTroJibHUK. [lapaiuienorpamMm, ero cBoicTBa
u npusHaku. Tpaneuus. [IpsimoyronbHUK, poMO, KBaapat, ux cBoiicTBa. OceBas U IIEHTpaIbHAs
CHUMMETPUU.

OcnoeHas yenb — U3YIUTh HauOOJIee BAXKHBIE BUJIbI YETHIPEXYTOIBHUKOB —
napajuiesiorpamMm, MPsIMOYTOJIBHHK, pOMO, KBaJpat, TPaIeIuio; 1aTh MPEACTaBIeHUE O QUTYpaXx,
00J1a1ar0MIUX OCEBOM MJTU IIEHTPAIbHONW CHMMETPHEH.

JlokazarenbcTBa OONBIIMHCTBA TEOPEM JAaHHOM TEMBbI U PEIICHUSI MHOTHX 3a7a4 MPOBOSTCS C
MOMOILBIO IPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, IOATOMY IOJIE3HO X MOBTOPUTH B HaUaje
W3yYEHUS TEMBI.

OceBas 1 IGHTpajJIbHAas CAHMMETPHHU BBOJIATCS HE KaK MpeoOpa3oBaHKE INIOCKOCTH, a KaK CBOWCTBA
reOMETPUUECKUX (PUTYp, B YACTHOCTH YETHIPEXYTOJIbHUKOB. PaccMoTpeHre 3TuX MOHATHIA KakK
JIBIKEHHUH INIOCKOCTH COCTOUTCS B 9 Kiacce.

6. Ilinomann (144)

[TonsTne momaan MHOTOyroJibHUKA. [omany npsMoyrojibHUKa, HapaJuieIorpaMmma,
TpeyroibHuKa, Tpanenuu. Teopema IMTudaropa.

OcHo6Hast yeb — PACIIUPHUTH U YIITyOUTh MOTy4IeHHbIE B 5—6 KiTaccax MpeCTaBICHUS YUalHXCst
00 M3MepEeHNH ¥ BBIYHUCIICHUH TUTONIAIEH; BEIBECTH (POPMYJIBI IUIOMIAIEH TIPSIMOYTOJIbHHUKA, T1a-
paJutesiorpaMmma, TpeyrojibHUKa, TPaIreyin; J0Ka3aTh OHY U3 TJIaBHBIX TEOPEM IT'€OMETPUH —
teopemy ITudaropa.

BeiBo hopmyt st BBIMUCIIEHUS TUTOMIA 1SN TPSMOYTOJIbHUKA, TTapauIesIorpaMMa, TPEYTOIbHHKA,
Tparei OCHOBBIBAETCS Ha JIBYX OCHOBHBIX CBOMCTBAX IUIONIA/IEH, KOTOPBIE IPUHUMAIOTCS HCXOJIS
W3 HATJISAHBIX TPEICTABICHUH, a TaKkKe Ha (hopMyJie TUIOMAN KBajapara, 000CHOBaHHE KOTOPOU HE
SBJIAETCS 00A3aTENBLHBIM JIJIsI 00y YAFOIIHXCS.

HerpaaumnoHHO#M JUTs IKOJIBHOTO Kypca sIBISIETCS TeopeMa 00 OTHOIIEHUH TLTOMIa e
TPEYTOJBHUKOB, IMEIONINX 110 paBHOMY yriTy. OHa IMO3BOJIAET B JaJbHEHIIIEM aTh POCTOE



JI0Ka3aTeNIbCTBO MPU3HAKOB MOA00MS TPEYTrOJIbHUKOB. B 3TOM COCTOUT OAHO U3 MPEUMYIIECTB,
00yCJIOBJICHHBIX pAaHHUM BBEJCHUEM MOHSATHS TUIOIIAIH.

Jloka3zaTenbcTBO TeopeMbl [Indaropa ocHOBbIBaeTCs Ha CBOMCTBAX IUIoLIaiel U popMmyiax Juist
IUIoINaAeH KBaJpaTa U NpsSMOYrobHUKA. JloKka3pIBaeTCs TakxkKe Teopema, o0paTHas Teopeme
[Tucaropa.

7.I1onooHble TpeyroabHuku(19 1)

[Tono6ubIe TpeyronpHuky. [Ipu3Haku mogodus TpeyroabHUKOB. [IpuMenenne mogoous K
JI0Ka3aTeNIbCTBY TEOPEM H pelIeHuIo 3a1a4. CHHYC, KOCHHYC ¥ TAHT'€HC OCTPOTO yriia
IPSIMOYTOJIBHOTO TPEYTOJbHUKA.

OcHogHnas yenb — BBECTH MOHATHE TO00HBIX TPEYTOJIBHUKOB; PACCMOTPETh MPU3HAKU 10100
TPEYTOJBHUKOB U MX IPUMEHEHHUSI; C/IEIaTh MEPBhIi IIar B OCBOCHHH YYalIUMHUCS TPUTOHOMETpUYe-
CKOT'O arnmapaTa reOMeTPHUH.

Omnpenenenne mog00HBIX TPEYTOJILHUKOB JIaeTCsl HE Ha OCHOBE IPeoOpa3oBaHus NOA00us, a uepes
PaBEHCTBO YIJIOB M MIPOMOPIHOHATIBHOCTh CXOJICTBEHHBIX CTOPOH.

[Tpu3Haky Mogo0Hs TPEYTOJILHUKOB JI0Ka3bIBAIOTCS C TOMOIIBIO TEOPEMBI 00 OTHOLICHUH
TUTOMIA/ICH TPEYTOIbHUKOB, HMEIOIIUX 10 PABHOMY YTIIY.

Ha ocHOBe nmpu3HaKoB MOI00MS TOKA3bIBACTCS TEOpEeMa O CpeJHEH JIMHUU TPEYTOJIbHUKA,
YTBEPIKICHHE O TOUKE MePeCeUCHUs] MEIMaH TPEYTOIbHUKA, @ TAKXKE 1B YTBEPKICHHUS O
IPOTIOPIIMOHATBHBIX OTPE3Kax B MPSIMOYTOJILHOM TpeyrojbHUKE. [laeTcs mpeacTaBleHHe O METOIe
101001 B 3aJja4ax Ha OCTPOCHHUE.

B 3akmroueHne TeMbl BBOAATCS AIEMEHTHI TPUTOHOMETPUH — CHHYC, KOCHHYC M TAHT€HC OCTPOTO
yIJia MPsIMOYTOJILHOTO TPEYTOJIbHUKA.

8.0Oxpy:xHoCcTb (174)

BzauMHoe pacrionoxeHue IpsiMoii 1 OKpykHOCTH. KacatenbHasi K OKPY)KHOCTH, €€ CBOHCTBO U
npu3Hak. LleHTpanbHble U BIIMCaHHBIC yIIibl. YeThIpe 3aMeuaTesbHbIe TOUKHA TPEYTOJIbHHKA.
BrricaHHast ¥ OMCaHHAs! OKPYIKHOCTH.

OcHoeHas yenb — PacIIMPHUTH CBEICHUS 00 OKPY>KHOCTH, TIOJTy4YeHHbIE 00y4JaroIuMucs B 7
KJIacce; M3yYUTh HOBBIC (DAKTBhI, CBSI3AHHBIC C OKPYKHOCTHIO; TO3HAKOMHUTD YUAIIIUXCS C YSTHIPbMS
3aMeuaTeIbHBIMU TOUYKAMH TPEYTOJIbHUKA.

B naHHO# TemMe BBOAUTCS MHOTO HOBBIX MOHSTHI U PACCMATPHBACTCSI MHOTO YTBEPIKICHHH,
CBSI3aHHBIX C OKPYKHOCTBIO. J1J151 MX YCBOCHUS CICIYET YACIUTh OOJBIIOC BHUMAHUE PELICHUIO
3a/1a4.

VYTBEpKACHUsI O TOUYKE MEPECCUCHUsI OUCCEKTPUC TPEYTOJIbHUKA H TOUYKE EPECEUCHUS CePeAUHHBIX
HEPICHIUKYJIIPOB K CTOPOHAM TPEYTOJIbHUKA BBIBOJSATCS KaK CIICICTBUS U3 TEOPEM O CBOWCTBAX
OWCCEKTPHCHI YIila ¥ CePeIMHHOrO MEPIIeHIUKYIISIpa K 0Tpe3Ky. TeopeMa o Touke rmepecedeHus
BBICOT TPEYToJibHUKA (MM MX ITPOIODKCHUIT) TOKA3bIBACTCS C IOMOIIIBIO YTBEPHKICHHUS O TOUKE
HepeCceUYCHUsI CePeINHHBIX TePICHINKYIISPOB.

Hapsiny ¢ Teopemamu 00 OKPY>KHOCTSIX, BIIMCAHHOM B TPEYTOJILHHUK U OMIUCAHHOM OKOJIO HEro,
paccMaTpHUBalOTCsI CBOWCTBO CTOPOH OMMCAHHOTO YETHIPEXYTOJIbHUKA U CBOWCTBO YIJIOB BIMCAHHOTO
YETHIPEXYTOJIbHUKA.

9.Bektopbl. Metoa koopaunat (204)

[lonsitue Bekropa. PaBeHcTBO BekTOpoB. COKEHHWE W BBIYMTAHHUE BEKTOPOB. YMHOXKEHHE
BEKTOpa Ha 4ucio. Pa3noxkeHwe BeKTOpa MO ABYM HEKOJUIMHEApHBIM BeKTOpaM. KoopauHartbl
BekTopa. IIpocreimne 3amaun B KOOpAMHATaX. YpPaBHEHMsI OKPYXKHOCTH M mpsmoiu. [IpuMeHeHue
BEKTOPOB U KOOPAMHAT IIPH PEIICHUU 3aad.

OcHognas yenb — HAy4UTh OOYYAIOIIMXCSl BBINOJHATH JEHCTBUS HAJ BEKTOpaMH Kak
HalpaBJIEeHHbIMU OTpPE3KaMM, YTO BA)XKHO Ul NPUMEHEHHs BEKTOPOB B (PU3UKE; MO3HAKOMUTH C
HCIIOJIb30BAHUEM BEKTOPOB U METOAA KOOPAUHAT IPU PELICHUU T'€OMETPUYECKUX 3aad.

BekTop ompenensercs Kak HalpaBJIECHHBIM OTPE30K M JCHCTBHs HaJ BEKTOPaMHM BBOJATCS Tak,
KaK 3TO IPUHATO B (U3UKE, T. €. KaK JIECHCTBHS C HalpaBICHHBIMU OTpe3kaMu. OCHOBHOE BHUMaHHE



JIOJDKHO OBITh yIIENICHO BBIPAOOTKE YMEHHH BBIMOJHATH OINEpAIMU Haj BEKTOpPaMH (CKJIAIbIBATh
BEKTOPBI 110 IIpaBUjIaM TPEYTOJIbHUKA U IapalIesiorpaMma, CTPOUTh BEKTOP, PaBHBIM Pa3HOCTH ABYX
JIAHHBIX BEKTOPOB, & TAKXKE BEKTOP, PaBHBII MPOM3BEICHHIO JaHHOTO BEKTOPA HA JAHHOE YHUCIIO).

Ha npumepax mokasslBacTCsi, KaK BEKTOPBI MOI'YT IIPUMEHATHCS K PELICHUIO I'€OMETPUYECKUX
3agad. Jlemonctpupyercs 3¢ (HeKTUBHOCTh MpUMEHEHHsI (OPMYJT 111 KOOPAUHAT CEpPEeIUHbI OTPE3Ka,
pacCTOSIHUS MEXIY JBYMs TOYKAMM, YPAaBHEHHMM OKPYXKHOCTM M INPSIMOM B KOHKPETHBIX
reOMETPUUECKUX 3a/layax, TEM CaMbIM JIaeTCsl Mpe/cTaBiIeHHe 00 U3yUYeHUU FeOMETPUUECKUX (pUryp
C TIOMOUIbIO METOJIOB AIreOpHl.

10. CooTHOLIEHHS MKy CTOPOHAMM M YIJIaMH TPEYroJIbHUKA.
CkansipHoe nmpou3BeaeHne BeKTOpoB (144)
CuHyc, KOCUHYC M TaHT€HC yria. TeopeMbl CHHYCOB U KOCHHYCOB. PellieHre TpeyrojibHUKOB.
CkansipHOE MPOU3BEACHNE BEKTOPOB U €T0 NPUMEHEHNE B TE€OMETPUIECCKHX 3a/1a4ax.
OcHogenas yenb — Pa3BUTh YMEHHE 00YYarOIIUXCS IPUMEHSATh TPUTOHOMETPUIECKUI
amrmapar npy peIIeHnH TeOMETPUIECKHX 3a/1a4.

Cunyc u kocunyc mro6oro yria ot 0° no 180° BBoasATCS C MOMOIIBIO €TUHUYHOM
MIOJTYOKPY>KHOCTH, JTOKa3bIBAlOTCSI TEOPEMBI CHHYCOB M KOCHHYCOB M BBIBOJHTCS €Ille OfHa (hopMyia
IUIOIAM TPEYroJibHUKA (ITOJIOBUHA MPOU3BEICHHS IBYX CTOPOH HA CHHYC yIiia MEXy HUMH). DTOT
ammapar MpUMEeHSeTCS K PEIICHHIO TPEYTOJIbHUKOB.

CkansipHOe IPOM3BEICHNE BEKTOPOB BBOJIUTCS Kak B (hu3uke (MpOM3BECHUE JUIMH BEKTOPOB Ha
KOCHHYC yTIjIa MeK1y HUMH). PaccMaTpuBarOTCsl CBOMCTBA CKAISIPHOTO MTPOM3BEICHHUS H €T0
MPUMEHEHUE TIPU PEIICHUU TeOMETPUIECKUX 3a]1a4.

OcCHOBHOE BHUMAaHUE CIIEAYET yIEIUTh BHIPAOOTKE MPOYHBIX HABBIKOB B IPHMEHEHHUH
TPUTOHOMETPHUECKOTO afrmapaTa Mpu pelieHHH FreOMEeTPHUUECKHX 3a7au.

11. InuHa OKPYKHOCTH M IUIOMmIaaAbL Kpyra (124)

[TpaBuiibHBIE MHOTOYTOJIBHUKH. OKpPY>KHOCTH, OMIMCAHHAsL OKOJIO MPaBUIBHOTO
MHOTOYTOJIbHHKA U BITHCAHHAs B HEro. [1oCcTpOeHNUe MPaBIIbHBIX MHOTOYTOJIBHUKOB. J{inHa
oKkpykHocTH. [ lmomans kpyra.

OcHosHas yenb — PACIIPUTh 3HAHUE YUYAIUXCS O MHOTOYTOJIbHUKAX; PACCMOTPETh
MOHATHA JJIMHBI OKPY’KHOCTH U IJIOAAN Kpyra 1 q)OpMy.]'IBI JJIs1 UX BBIYHUCJICHUS.

B Hauase TeMbl 1aeTCs ONpeIEICHNE PABUIIBHOTO MHOTOYTOJIBHUKA M PACCMATPHUBAIOTCS
TCOPCMbI 00 OKPY’KHOCTHIX, ONMCAaHHOM OKOJIO IMPaBHUJIbHOI'O MHOT'OYT'OJIbHHUKA U BITMCAHHOM B HETO.
C moMOIIBI0 ONMMCAHHON OKPYKHOCTH PEIIAOTCS 33241 O MOCTPOCHUH MTPABHIBLHOTO
MECTUYTOJIbHHUKA U MPABUJIIBHOI'O 2n-erJ'II)HI/IKa, €CJIN JaH HpaBI/IJ'II)HBH\/JI n-erHBHI/IK.

DopMyITbI, BRIPAXKAIOLINE CTOPOHY MPABUIIBHOTO MHOTOYTOJIBHUKA M PaiyC BIIUCAHHOMN B HETO
OKPY>KHOCTH 4epe3 panyc ONMUCAHHONW OKPY>KHOCTH, UCIIOJIb3YIOTCS TIPHU BBIBOJIE (DOPMYJT JUTMHBI
OKPYXKHOCTH H IUIONIAN Kpyra. BeIBO/ OMUpaeTcs Ha HHTYUTHBHOE MPE/ICTABICHHE O MpeJiese: mpu
HCOTrpaHNMYCHHOM YBCIMYCHUH YK CJIa CTOPOH NPaBUJIIBHOI'O MHOI'OYT'OJIbHHUKA, BIIMCAHHOT'O B
OKPY>KHOCTb, €r0 TIEPUMETP CTPEMHTCS K JTHHE 3TOM OKPYKHOCTH, a IUIOMIA/h — K IO Kpyra,
OTPAaHUYEHHOT'O OKPYKHOCTBIO.

12. IBnxenus (64)
OTtoOpakenue miockoctu Ha ceds. [Tonsitue nuxenus. OceBas U IIEHTpaIbHASI CHMMETPHH.
[TapannensHbii iepenoc. [loBopoT. HanoxxeHust u 1BH>KEHUS.
OcHoenas yenb — TMO3HAKOMUTH 00YUaIOIUXCs ¢ TOHATHEM JABM)KEHHUS U €r0 CBOWCTBAaMH,
C OCHOBHBIMH BHUJIaMU JIBU’KEHUH, CO B3aMOOTHOILIEHUSIMU HAJIO)KEHUN U ABM>KEHUH.

JIBuKeHHe MI0CKOCTH BBOJUTCS KaK OTOOpaskeHHUE MIIOCKOCTH Ha celsl, COXpaHsroIee
paccTosiHue MexXly Toukamu. [Ipu paccMoTpeHUM BUIOB ABM)KEHUN OCHOBHOE BHUMAHUE YIEISIETCS
MOCTPOCHHUIO 00Pa30B TOUYEK, MPSIMBIX, OTPE3KOB, TPEYTOJIHHUKOB IPU OCEBOM U LIEHTPATBLHOM
CUMMETPHSX, NTAapaJUIeIbHOM MepeHoce, moBopore. Ha a ek THBIX mpuMepax MmoKa3bIBaeTCs
MPUMEHEHNE ABMKCHUN TIPU PEIIEeHUU TeOMETPUYECKUX 3a]1ay.

[ToHsiTHE HANOXEHUSI OTHOCUTCS B JAHHOM Kypce K YMCITy OCHOBHBIX NMOHATHI. [loka3biBaeTcs,
YTO MOHSTUS HAJOXKEHUS U IBUKCHHUS SIBISIOTCS] SKBUBAICHTHBIMHU: JTI000€ HATOXKEHHE SBIISETCS



JBHMKCHHUEM ITINIOCKOCTH U O6paTHO. I/IsyquMe J0Ka3aTcJIbCTBA HE ABJIACTCA O6$I3aTeJ'IBHI)IM, OJHaKoO
CICAYyCT paCCMOTPETH CBA3b MOHSITHN HAJIOKCHUS U JIBUXKCHUS.

13. HayanbHble cBeeHus 3 crepeomerpuu (8u4)

IIpeamet crepeomerpun. [ 'eomeTprueckue Tera 1 NOBEPXHOCTU. MHOTOTpaHHUKH: IPU3Ma,
napajuieNienune 1, nupaMmuaa, Gopmyssl Al BEIUUCICHHS UX 00beMOB. Tena U moBepXHOCTH
BpaleHUs: MUIUHAP, KOHYC, cdepa, map, GopMyIibl AJis BEIYUCICHHUS UX IUIONIAICH TOBEPXHOCTEH U
00BEMOB.

OcnosHas yenb — AaTh HAYAIBHOE MIPEJCTABIICHHUE O TEJIaX U TIOBEPXHOCTIX B IPOCTPAHCTBE,
MO3HAKOMUTH O0YYAIOIIMXCSl C OCHOBHBIMU (hOPMYJIaMU JJIs1 BEIYUCIICHHSI IJIOMIAACH MOBEPXHOCTEH
1 00bEMOB TeJ.

PaccmoTpenue mpocTeimx MHOTOIPAaHHUKOB (PU3MBbI, TapauIeyICuIIe/ia, TMPAMH/IbI), 8 TAKKE
TEJl ¥ IOBEPXHOCTEH BpamieHus (UIHHIpa, KOHyca, chepbl, [1apa) MPOBOIUTCS Ha OCHOBE
HATJISIHBIX TIPEACTaBICHUH, 0€3 MPUBICUEHHS aKCHOM cTepeoMeTpuu. DopMyibl st BEIUUCICHUS
00BEMOB YKa3aHHbBIX T€J BBIBOAATCS Ha OCHOBe puHLuna KaBanbepu, GopMyIibl 17151 BBIYUCIECHUS
IoIaAe GOKOBBIX MOBEPXHOCTEN IIMIIMHJIPA U KOHYCA MOJIYYaroTCs ¢ IOMOLIbIO pa3BEPTOK 3TUX
MOBEPXHOCTEH, (hopMyJia Tuiomaan cepsl IPUBOAUTCS 6€3 000CHOBAHUS.

14. TloBTopenue (21 4)



KaﬂeH}IapHO-TeMaTH‘IeCKOB IJIAHUPOBAHHE.
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BekTopbl. Metoa koopaunat (204)
1 1 | n.79- | T[onsarue BekTopa. PaBeHCTBO BEKTOPOB 1 | 05.09 psM
80 Tpeyr
2 2 n.81 | OrkiagpiBaHuE BEKTOPA OT TAHHOW TOYKHU. 1 | 08.09 Txknrnl
3 3 n.82 | Cymma ABYX BEKTOPOB. 1 |1209 .l
4 4 1m1.83- | 3aKkoHBI clIo’KeHHUS BEeKTOpOB. [IpaBuito mapamienorpamma. 1 | 15.09 .l
84 CyMMa HEeCKOJIbKUX BEKTOPOB.
5 5 n.85 | Beiunranue BEeKTOPOB. 1 | 19.09 .1l
6 6 n.86 | IIpou3Benenne BekTOpa Ha YHCIIO. 1 |2209 cpen InH
Tp-Ka
7 7 | n.87 | [IpuMeHeHuEe BEKTOPOB K PELICHUIO 3a/1a4. Clp| 1 |26.09 cpea JvH
Tp-Ka
8 8 m.88 | CpenHsst TUHUS TPAIICIIHH. 1 | 29.09 cpen JTuH
Tp-Ka
9 9 | m. 88 | Pemenne 3ama4 no teme: «CpeqHsist TUHUS TPATICLIUI. 1 | 03.10 m. 85
10 10 | m.89 | Pasnoxenue BeKTOpa MO ABYM HEKOJUTHHEAPHBIM 1 |06.10 i 2
BEKTOpaM.
11 11 | m.90 | Koopmunatel BekTopa. KoopauHaTBl CyMMBI, Pa3HOCTH, 1 | 10.10 I 2
MPOM3BEICHHSI BEKTOpa Ha YHUCJIO.
12 12 | 1.90 | Pemenue 3amau o teme: «KoopauHATE BEKTOPa». Clp 1 |1310 1.76-87
13 13 | m.91 | Csa3p MexIy KOOpAMHATAMH BEKTOpa U KoopAauHaTamu ero | 1 | 17.10 7 xi 2
Hayajia U KOHIA.
14 14 | n.92 | Ilpocreiimue 3aga4n B KOOPAUHATAX. 1 | 20.10 . 88
15 15 | m.92 | Pemrenue 3amay no reme: «[Ipocreiiime 3a1auu B 1 |24.10 rn.2
KOOpJIMHATaX.
16 16 | n.92 | Pemenue 3amau no treme: «lIpocreiimme 3a1auu B 1 | 27.10 . 88-89
KOOpAMHATAX.
17 17 | m.93- | YpaBHeHMe JIMHUM Ha IUIOCKOCTH. YpaBHeHue okpyxknoctd. | 1 | 07.11 rn.2,n 21
94
18 18 | m.95 | YpaBHeHHe NpsSMOH. Clp 1 | 1011 m.91
19 19 | m.96 | B3ammHOe pacnonokeHHe IBYX OKPYKHOCTEH. 1 |1411 m.76-92
20 20 | n.79- | KontpoabHas padora Nel mo teme: «Meton 1 |1711 11.66-67
96 KOOPAMHAT».
CooTHOIIEHHUSI MEKY CTOPOHAMH M YIJIAMH TPEYroJbHUKA.
CkaJyisipHoe pon3Be/ieHne BeKTopoB (144)
21 1 m1.97 | CunHyc, KOCHHYC, TAHI€HC, KOTAHI€HC. 1 | 2111 11.66-67
22 2 | m.98 | OcHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. DOPMYIIBI 1 |2411
TPUBEICHUSL.
23 3 m. 98 | Pemenne 3amau o teme: «OCcHOBHOE TpuroHoMeTpuieckoe | 1 | 28.11
TOXKIECTBO»
24 4 1.99 | ®opMyibl A7 BEIYKCICHUS KOOPIUHAT TOUKH. 1 | 0112 m.48-55
25 5 n.10 | Teopema o muromIa M TPEYTOJIHHHKA. 1 | 0512 8 ki
0 TUTOINAIN




26 6 nl01 | Teopema curycoB. Teopema KOCHHYCOB. 08.12 m.48-55
-102
27 7 n.10 | Pemenue TpeyronbHUKOB. 12.12 8 k1
3 IUIOIIAAN
28 8 m.10 | Pemrenue TpeyroabHUKOB. Clp 15.12 8 ki
3 ILIOLIAIH
29 9 n.10 | M3meputenbHble pabOTHI 19.12 7 xnrn 3
4
30 10 | m.10 | VYron mexay BekTopamu. CKaJsIpHOE MPOU3BEACHUE 22.12 m.76-89
5- BeKTOpOB. CKaIsIpHOE MPON3BEICHIE BEKTOPOB B
107 KOOpJIMHATAX.
31 11 | 0.10 | Yroa mexmy BekTopamu. CKaIsIpHOE IPOU3BEICHHE 26.01 m.101-103
S BEKTOpOB. CKasIpHOE MTPOU3BEICHIE BEKTOPOB B
107 KOOpJMHATAX.
32 12 | n.10 | CgoiicTBa CKJIIPHOTO MPOU3BEICHHS BEKTOPOB. 20.01
8
33 13 | n.97- | O6obmaromumii ypok 1mo Teme: «COOTHOIICHUE MEXKTY 09.01 n.101-104
108 | croponamu W yriamu TpeyrosubHuka. CkajaspHoe
MPOU3BE/ICHHE BEKTOPOBY.
34 14 | 1.97- | KoutpoabHas padora Ne2 mo teme. «COOTHOIIEHHUSI 12.01 m.21,68-
108 | mexkay CTOPOHAMU M YIJ1aMH TPeYroJbLHHUKA. 75
CkaJisipHOe Npou3Be/ieHHe BEKTOPOBY.
JITMHA OKPYKHOCTH M IJI0MAAb Kpyra (124)
35 1 | ITpaBuNbHBIA MHOTOYI OJIHUK. 16.01 OKpYX,
109 YEeT-yI
36 2 0. OKpy>XHOCTB, OITUCAHHASL OKOJIO TTPABHIILHOTO 19.01 YETBIPEXY
110 | MHOTOYTOJIFHHKA. r
37 3 0. OKpy>XHOCTB, BIIMCAaHHAs B MIPaBMWJIbHBII MHOTOYTOJIbHHUK. 23.01 YeThIpex
111
38 4 . DopMyIIbl 7S BRIYUCIICHHS IIOMIAIN TPABUIBHOTO 26.01 .3
112 | MHOTOYTONFHHKA, €T0 CTOPOHBI U PaJNyca BIHCAHHON
OKPYKHOCTH.
39 5 . Pemenue 3agau o Teme: «@OpMyIbl 17151 BBIYUCICHUS 30.01 m.105-108
112 | myomamy MpaBUIIBHOTO MHOTOYTOJIFHUKA, €TO CTOPOHBI U
panuyca BIMCAHHOW OKPY>KHOCTH.
40 6 . Pemenue 3amau o Teme: «@OpMyIIbI 17151 BBIYUCICHUS 02.02 m.105-108
112 | mnomaau npaBUILHOTO MHOTOYTOJIBHUKA, €T0 CTOPOHBI 1
paaryca BIUCAHHON OKPYXHOCTH. Clp
41 7 | m [MocTpoeHune nMpaBUIBHBIX MHOTOYTOJIEHHKOB. 06.02
113
42 8 0. JimHa okpykHocTu. [Inomane kpyra. 09.02
114-
115
43 9 . [Inomane KpyroBoro cekropa. 13.02
116
44 10 | m. Permenne 3amga4 o teme: «J{IMHa OKPYKHOCTH, IUIOIIAIh 16.02
109- | kpyra». Clp
116
45 11 | m. O6o06maromumii ypox mo Teme: «/[amHa oKpyKHOCTH, 20.02
109- | mnomans Kpyra».
116
46 12 | o Kontpoasnas padora Ne3 no teme: «/limna 27.02
109- | okpy:KHOCTH, IJIOIIAAL KPyIa».
116
JBuxenust (64)
47
1 . Otobpaskenne mockocTu Ha ce0s. [lonaTue nBIKEHHUS. 01.03 .5
117 -

118




48 2 1I. [TapammensHBIH TEpeHoC. 1 | 05.03 TPUT TOX
120
49 3 . [ToBopoT. 1 |1203 LS
121
50 4 1I. Pemenne 3amau mo Teme: «llapamiensHBINA TEPEeHOC U 1 | 15.03 .5
120- | moBopoT».
121
51 5 . Pemrenne 3amad o teme:. «JIBUKEHHUSI». 1 | 19.03 ra.5,
120- m.113-115
121
52 6 . IIpoBepoyHas caMOCTOATEIbHASA padoTa MO Teme: 1 | 2203 .12
120- | «/IBmkeHHsI».
121
HauanbHble cBeeHusi U3 crepeomerpun (84)+ mpomex. ATrecTanus
53 1 0. [IpenmeT crepeomeTpuu. MHOTOTpaHHUK. 1 | 0504 7.
122-
123
54 2 . [Ipusma. Ilapannenenunen. 1 | 09.04 rn 8
124-
125
55 O0beM Tena. CBoOWCTBA MPSIMOYTOJIBHOTO Hapalie/ienune/1a 12.04 Mart 9 kn
56 3 0. Ilpomesicymounas ammecmauus 6 popme KOHMPOIbHOU 16.04
126- | pabomeur.
127
57 4 0. [upamuna. 1 | 19.04
128
58 5 I. Hunusmp. 1 | 23.04 .9
129
59 6 0. Komnyc. 1 |26.04 . 125
130
60 7 . Coepa u map. 1 | 03.05 .54
131
61 8 . Pemenue 3agau no teme: «HauanpHble CBEACHUS U3 1 | 07.05 n.118-122
126- | crepeomeTpuu».
131
06 akcuomax reomerpuu (24)
62 1 00 akcroMax TeOMETPUH. 1 |1405 .10
63 2 006 akcnomax reoMeTpuu. IIpoekT «I'eoMeTpus B )KU3HU 1 | 17.05 .10
YenoBeKa»
IMosTopenne (5 u)
64 1 [ToBTOpenue no Teme: «TpeyromsHUKN», 1 [2105 7 x1. 11.6-
«YeThIpEéXyTroJIbHUKI» 8
65 2 [MToBTopenue mo Teme: «IlapaiebHbIe MPSMbIEY. 1 |24.05 7 k. 1.6-
8
66 3 [ToBTOpenue no Teme: «BeKTOpPEI». 1 . 9
67 4 IToBTOpeHue no TeMe: «MeTo]| KOOPAUHAT. 1 ri.10
68 5 [ToBTropenue no Teme: «COOTHOLICHHE MEXKAY CTOpOHaMU U | 1 rin.10

yriamu TpeyroibHuKa. CKalsipHOe TIPOU3BEACHIE
BEKTOPOBY.

JleMoBepcHsi MPOMEKYTOUYHOM aTTeCTALMM 10 reoMeTpuu 9 Kiacca




1 BapuanT

1. Haiiaure mutomaas IpsMOYTOJIBHOTO TPEYTOJILHUKA, €CITH €T0 KaTeT ¥ THIIOTeHY3a PaBHBI
cooTBeTcTBeHHO 36 1 39.

2. B tpeyronpunke ABC AC=BC. Buemnnii yron npu Bepiune B pasen 146° . Haiiaure yron
C. OtBer naiiTe B rpajaycax

3. B paBHOOGApEHHOI Tparenuy H3BECTHBI BEICOTA, PaBHAs 5 CM, MEHbBIIIEE OCHOBAHHUE, PABHOE
6 cM u yroun nipu ocHoBanuu B 45°. Haiiiute rrormaap Tpanemum.

4. Touka O — neHTp OKPYKHOCTH, Ha KoTopoii iexat Touku A, B u C. U3BecTHo, 4TO
£ABC=150° u £OAB=80° . Haitmure yroa BCO. OtBeT naiite B rpaaycax.

5. B tpeyroasauke ABC, yron C=90° , AC=5, sin B =0,25. Haiigute AB.

6. 3 Touku A mpoBeleHbI 1B KacaTeJIbHbIE K OKPYXHOCTH € IIeHTpoM B Touke O. Haiiaure
pannyc OKpy>KHOCTH, €CJIM yToJl MeKAy KacaTelbHbIMU paBeH 60°, a paccTosiHUE OT TOUYKH A
1o Touku O paBHO GeM.

7. buccexrpucs! yrinos A u D napamnenorpamma ABCD nepecekaroTcsi B TOUKe, JexkKaIie Ha
cropone BC. Haiimute BC, ecniu AB=36 cmM.

2 BapUAHT

1. Haiiaure niomaae NpsSMOYTOJIBHOTO TPEYTOJILHUKA, €CIIHU €0 KaTeT ¥ TMIIOTeHY3a PaBHBI
cootBeTcTBeHHO 13 11 25.

2. B tpeyronsauke ABC AC=BC. Haiigure BHewnuii yron npu Bepiune B ,ecnu yron C pasen
40°. OTBeT gaiiTe B rpagycax

3. B paBHOOeipeHHOM Tpanenuu ocHoBanust paBHbl 6 cM u 10 cm, yron npu ocaoBanuu B 30°.
Haiinure momans Tpamnemuu, eciiu 00KoBoe pedpo paBHO 4 cM.

4. Touka O — LeHTp OKPY>KHOCTH, Ha KoTopoii exat Touku A, B u C. U3BectHo, 4TO
£ABC=160° u £OAB=70° . Haiigure yron BCO. OtBer nmaiite B rpamycax.

5. B tpeyronpauke ABC, yron C=90° , BC=5, cos B =0,25. Haiinute AB.

6. U3 Touku A mpoBeeHBI 1BE KacaTelIbHbIE K OKPY>KHOCTH ¢ IIleHTpoM B Touke O. Halimure
paccrostHe OT TOUKH A 10 Touku O , ecliy yroj MeX/1y KacaTelbHbIMU paBeH 60°, a pagmyc
OKPY>KHOCTH paBeH 6 cM. 7. buccekrpucsh! yrioB A u D mapamienorpamma ABCD

niepeceKaroTcs B TOUKe, Jexaieid Ha ctopone BC. Haiiaure nepumerp napasmienorpamma,
eciu AB=16 cm.



