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ITosicHuTeILHAA 3alIMCKA.

Pabouas mporpamma yue6HOro mpeameta «['eomerpus. 7-9 kmacc» coctaBieHa
Ha OCHOBAHHH CJEAYIOINX HOPMATUBHO-TIPABOBBIX TOKYMEHTOB:
6.PaGoueit mporpammsl k yuebnuky JI.C. AtanacsHa, B.®. byrysosa. u np. 7-9
KJIACCBhI: yueOHOe rocooue TUTS 00111600 pa30BaTEIIbHBIX
opranuzanuii/B.®.byry3oB. M.: IIpoceemnienue, 2016.
7. Paboueit nporpammbl 1o reomerpun kK YMK JI.C. Aranacsina, B.®. byry3oga.
7-9 xmaccel /CocraButenb I'.1.Macnakosa. M.: Bako, 2014.
8. Paboune nporpammsl o yueOnukam JI.C. Atanacsna, B.®. byry3osa. u np. 7-9
KJ1acchl. - Boarorpana: Yuurens, 2012

[InaHupyeMBbIe pe3yabTaThl

Hanpasnenue Kommierenuun
pa3BUTHUS

JInuHOCTHOE U OOBCKTHMBHOCTH,  CIIOCOOHOCTH K  IPEOIOJICHHUIO

® pDAa3BUTHE JIOTUYECKOTO M KPUTUYECKOIO MBILIJICHHUS,
KYJIbTYPBI PEYH;

® BOCIIMTAHHWE  Ka4yeCTB  JIMYHOCTH,  OOECIEUYHBAIOIIUX,
YBOKEHHE K HCTUHE UM KPUTHUYECKOrO OTHOILICHUS K
COOCTBEHHBIM U UYKUM CYKICHUSIM;

e (popmupoBaHUE y ydalIUXCSI MHTEIUIEKTYaIbHON YECTHOCTHU

MBICITUTEIBHBIX CTEPEOTHUIIOB, BBITCKAIOIMIMX W3 OOBIICHHOTO
OITbITA

e (opmupoBaHHE KadyeCTB MBINUICHUS, HEOOXOJMMBIX JIJIs
aJanTay B COBpEMEHHOM WH()OPMAITMOHHOM OOIIIECTRBE;

® pa3BUTHEC HHTEpEca K MaTeMaTHUYECKOMY TBOPYECTBY H
MaTEMaTHYECKUX CIIOCOOHOCTEN

MeranpeameTHoe | ¢ YMeHHE BUAECTh MaTeMaTHUECKYIO 3a/1ady B OKPYXKaroIeM

o dopMUpOBaHHE TPEACTABICHUNA 00 HISIX W O METOJax
MaTEeMAaTUKU Kak 00 YHHUBEPCAIbHOM SI3bIKE HAYKH U TEXHHKH,
4acTH OOIICUETIOBEYECKOM KYJIbTYPHI;

MUpE, UCIO0JIb30BaTh MaTEMAaTUYECKHE CPEJICTBA HATJISIHOCTH
(pucyHKH,  YEpTEKH, CXeMbl) A  WJUTIOCTpAllUH,
UHTEPNpPETALNN, apTyMEHTAIlUN;




e OByajieHUe yMEHHUEM JIOTUYECKH OOOCHOBBIBAaTH TO, YTO
MHOTHE 3aBHCUMOCTH, OOHApY>XKCHHBIC ITyTEM PaCCMOTPCHHSI
OTJICTBHBIX YAaCTHBIX CJIy4acB, MMCIOT OOIee 3HAYCHUC H
pacIpoCTpaHsoTCsT Ha BCe (UTYPHI ONPEACICHHOTO BHIA, U,
KpOME€ TOTO, BBIpaOaTHIBaTh IMOTPEOHOCTH B JIOTHYECKOM
000CHOBaHHUU 3aBUCUMOCTEH

ITpeamerHoE e Cosznmanue ¢yHAaAMEHTa IJII MaTEMaTUYeCKOTO pPa3BUTHA,

e BpIABICHHE NPAKTUYECKOM  3HAYUMOCTH  HAyKH, €€
MHOT'000Pa3HBIX NPWIOKEHUM B CMEXHBIX JIUCHMIUIMHAX W
ITIOBCETHEBHOM JACSITCIbHOCTH JIIOJICH;

(1)OpMI/Ip0BaHI/I$I MCXaHW3MOB MBINUJICHUS, XaPaKTCPHBIX IJIA
MaTeMaTHUYECKOMN ACATCIIBHOCTH.

Ha ypoBHe OCHOBHOro 001Iero o0pa3oBaHHsl 3aJayd y4eOHBIX 3aHATUM
OIpEJENeHbl KaK 3aKPEIUICHHE YMEHHUH pa3JeisaTh IPOLIECCHl Ha JTalbl, 3BEHbS,
BBIJICIIATh XapaKTEPHbIE NMPUYMHHO-CIEICTBEHHBIE CBS3H, ONPEIECIATh CTPYKTYpPY
Oo0BbEKTa IMO3HAHUS, 3HAUMMble (YHKIMOHAJIBHBIE CBSA3M U OTHOLUCHUS MEXIY
YacTSAMU LIEJIOT0, CPaBHUBATh, COIMOCTABIIATH, KJIACCU(UUIUPOBATH, PAHKUPOBATH
OOBEKTHI 110 OJJHOMY WJIM HECKOJIBKUM MPEUI0KEHHBIM OCHOBAHUSM, KPUTEPUSIM.
[TpuHLMNIHATBHOE 3HAUEHUE B paMKax Kypca HpHOOpeTaeT yMEHHuEe pa3inyaTh
(aKTbl, MHEHUS, JOKA3aTEIbCTBA, TUIOTE3bl, AaKCHOMBI

[Ipy BBINOJHEHUU TBOPYECKUX pPaOOT (OPMHUPYETCS YMEHUE ONPEEIATh
aJIeKBaTHbIE CIOCOOBI pEIIeHHs] Yy4yeOHOM 3aJauyM Ha OCHOBE 3a/IaHHBIX
QITOPUTMOB, KOMOMHUPOBATH W3BECTHBIE AITOPUTMbI ACSITEIBHOCTA B CUTYaLUSX,
HE MPEANOoJaraloX CTaHJapTHOrO MPUMEHEHHS OJTHOTO U3 HUX, MOTUBUPOBAHHO
OTKa3bIBaThCs OT 00pa3la AesTeIbHOCTH, UCKAaTh OPUTHHAIBHBIC PEILICHHUS.

VYyamuecss AOMKHBI MPUOOPECTH YMEHUA MO (POPMHUPOBAHUIO COOCTBEHHOIO
aJITOpPUTMa PELIeHHs O3HABATENIbHBIX, (POPMYINPOBATH MPOOIEMY U LIEJIU CBOEH
pa®oThl, OMpeAensiTh aJeKBAaTHBIE CIOCOOBI M METOAbl pELIEHUS 3aJayd,
IPOrHO3UPOBATh OXKUJAEMBIA pe3yJibTaT U COIMOCTABISATH €r0 ¢ COOCTBEHHBIMU
Ir€OMETPUYECKUMH 3HAHUSAMU. Y4alluecs JOJDKHBI HAayduTbCS IPEICTaBIATH
pe3ynbTaThl MHAWMBUIAYAJIBHONM W TIPYIIOBOM IO3HABATEJIBHON JEATEIIBHOCTU B
dbopmax KoHCIeKTa, pedepara, pereH3uu.

Ha ypokax ydaimuecst MOryT 0ojiee YBEpEHHO OBJIQIETh MOHOJIOTHYECKON U
JIMAJIOTUYECKON peublo, YMEHUEM BCTyIaTh B pedyeBOe OOIleHHE, Y4aCTBOBAaTh B
nuanore (MMOHMMATh TOYKY 3peHHs coOeceqHUKa, MpU3HABaTh MPaBO Ha HHOE
MHEHHE), IPUBOJAUTH IPUMEPHI, TOJAOUPATh APTYMEHTHI, Iepedpa3upoBaTh MbICITb
(OOBACHATH «MHBIMH CIIOBaMU»), GOPMYIUPOBATh BbIBOABI. [l peleHus mo3HaBa-
TENbHBIX W KOMMYHHMKATHBHBIX 33/1a4 y4YallUMCs [peaaraercsl HCIoJb30BaTh
pa3inyuHble UICTOYHUKU MH(OPMALIMH, BKITIOYAs SHLUKIIONEINH, CIOBapU, MUHTEPHET-
pecypchl U pyrue 0as3bl JaHHBIX, B COOTBETCTBMUM C KOMMYHUKAaTHBHOM 3ajauei,
cepoil u curyarueil OOLIEHHS OCO3HAHHO BBIOMPATH BBIPA3UTENbHBIE CPEACTBA



sS3bIKA U 3HAKOBBIE CUCTEMBI (TEKCT, TaOIMIIa, CXeMa, ayTMOBU3YAIbHBIN PSI U 1Ip. ).

AKIIGHTUpDOBAaHHOE BHHMaHHWE K TMPOAYKTUBHBIM  QopMaM  y4eOHOU
JESITETFHOCTH TIPEIOoJIaraeT aKTyaJH3aluio UHGOPMAYUOHHOU KOMNEMEHMHOCMU
yuawuxcs: (HOPMUPOBAHUE TPOCTCUINNX HABBHIKOB pabOThl € HCTOYHUKAMH,
MaTepHuaiaMu.

Bonbiyto  3HAaYUMOCTH ~ OOpa30BaHUS  COXpAHSICT  UHDOPMAYUOHHO-
KOMMYHUKAMUBHASL OesIMEeNbHOCMb YHAWUXcsl, B paMKax KOTOPOW pa3BUBAIOTCS
YMEHUS ¥ HABBIKH TOWCKA HYXHOW WH(OpPMAIIMHU TI0 33JaHHON TeME B UCTOYHHKAX
pPa3IMYHOTO THUIA, W3BJICUCHUS HEOOXOAMMON WHGOpMAIM W3 HCTOYHUKOB,
CO3MaHHBIX B PA3IUYHBIX 3HAKOBBIX CHCTeMax (TeKCT, Ta0imia, Trpaduk,
auarpaMma, ayJauoBH3YATbHBIA P U ZIp.), TepeBoja WHQPOpPMAIMH W3 OTHOU
3HAKOBOW CHCTEMBI B JPYTYIO (M3 TEKCTAa B TAOJIMILy, U3 ayIMOBU3YaJILHOTO psla B
TEKCT ¥ Jp.), BbIOOpa B3HAKOBBIX CHCTEM aJICKBATHO TIO3HABATEIHHOW U
KOMMYHUKAaTUBHOM  CUTyalldd, OTJCJIICHUS  OCHOBHOM  HWH(pOpMAIMK  OT
BTOPOCTETICHHOW, KPUTHUYECKOTO  OLEHUBAHUS  JOCTOBEPHOCTU  IMOJTYYCHHOMH
uHbOopMaIuy, epeadn coaep kanus HHPOpPMAIMK aJIEKBATHO MMOCTABICHHON 1IETTH
(ckaTo, MOJIHO, BEHIOOPOYHO). YUalimecs M0JKHbBI YMETh pa3BepHYTO 0OOCHOBHIBATh
CYXJCHHUsI, J1aBaTh ONpEJEICHUs], NMPUBOJUTH JOKA3aTelIbCTBA (B TOM 4YHCIE OT
MPOTUBHOTO), OOBSICHATH  HU3YYCHHBbIC  TOJOKEHUS HA  CaAMOCTOSITEIBHO
M0I00paHHBIX KOHKPETHBIX MpUMEpax, BIaJeTh OCHOBHBIMU BHJIAMHU ITyOJIMYHBIX
BBICTYIUICHUH (BBICKA3bIBAaHUS, MOHOJOT, JUCKYCCHS, IIOJIEMHKA), CII€I0BaTh
ATHYECKMM HOPMaM W TpaBWjIaM BeACHHS Auaiora, nucmyta. [Ipenmonaraercs yBe-
PEHHOE MCTOIL30BAHNUE YIAIIUMHUCS MYJIBTUMEINHHBIX PECYPCOB M KOMITBIOTEPHBIX
TEXHOJIOTHHA i1 00pabOTKH, Tepenadyn, CUCTeMaTHU3allid HH(POPMAIHH, CO3IaHuUs
0a3 JaHHBIX, TMPE3CHTAMHA PE3YJIbTATOB TIO3HABATEIILHOM W TMPAKTUYCCKON
TESITETTHHOCTH.

CrannapT OpMEHTHPOBAH HA BOCIUTAHUE IMIKOJbHUKA-TPAXJIaHWHA U TATPUOTA
Poccun, pa3BuTHe 1yXOBHO-HPABCTBEHHOTO MHpA IIKOJbHUKA, €r0 HAIMOHAJIHLHOTO
CaMOCO3HaHUsA. OTH TIOJIOKEHHUS HAIIM OTPaKEHHWE B COJIEp)KaHUM YpOKOB. B
nporecce 00y4eHus JODKHO ObITh C(HOPMHUPOBAHO yMEHHE (POPMYITMPOBATH CBOU
MHUPOBO33PEHUYECKHUE B3TJISI/IBI U HA 3TOM OCHOBE - BOCIIUTAHUS TPAXKIAHCTBEHHOCTH U
NaTpuoTU3MA.

JInuHOCTHBIE, MeTamlpeAMeTHbIe H IMpeJIMeTHbIEe Ppe3yJabTaThbl OCBOEHUS

coJlep:KaHus Kypca
[Iporpamma obecrieunBaeT JOCTUKEHUE CIEAYIOUIUX PE3yIbTaTOB OCBOCHUS

o0pa3oBaTeabHONU MPOTpPaMMbl OCHOBHOTO 00IIETO 0O0pa30BaHUS:
JUYHOCMHbBLE:

1) popmMupoBaHKE OTBETCTBEHHOTO OTHOIMICHHUS K YYCHHIO, TOTOBHOCTH H
CrocoOHOCTH 00ydYaromuxcss K CaMOpPa3BUTHIO U CaMO000pa30BaHHUIO Ha
OCHOBE MOTHBAIIUM K OOYYEHHWIO W TO 3HAHUIO, BHIOOPY MalbHEWUIIEro
obpa3oBanuss Ha 0a3e OpPHEHTHPOBKM B MHUpe Tmpodeccui u
npodeccCuoHaIbHBIX NpEeaNnOYTEHUH, OCO3HAHHOMY MOCTPOEHUIO
WHIUBUIYAIHHOW 00pa30BaTENbHONW TPACKTOPUU C YUYETOM YCTOWUHMBBIX



2)

3)

4)

5)
6)
7)

8)

1)

2)

3)

4)

5)

6)

7)

MO3HABATEIbHBIX HHTEPECOB;

dbopmupoBanue IIEJIOCTHOTO MHMPOBO33pEHMUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTUS HaYKH M OOIIIECTBEHHON MPaKTUKH;
dbopMupoBaHNE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHUH U
COTPYJHUYECTBE CO CBEPCTHHKAMH, CTapIIMMH H  MJIAJAIIUMHA B
o0pa3oBaTeIbLHON, OOIIECTBEHHO IOJIE3HOW, y4eOHO-HCCIIeI0BaTEIbCKOM,
TBOPYECKOM W APYTUX BHUIAX ACATEIbHOCTH;

YyMEHHE SCHO, TOYHO, T'PAaMOTHO H3JIaraTh CBOW MBICIM B YCTHOU U
NUChMEHHOW pe4Yd, TMOHWMATh CMBICI IIOCTABJICHHOW  3aaadyw,
BBICTPAaNBaTh apTYMEHTAIINIO, TPUBOJIUTH MIPUMEPHI U KOHTPIIPUMEPHI,
KPUTHUYIHOCTH MBIILICHHUS, yMEHHUE pacro3HaBaTh JOTHYECKHU
HEKOPPEKTHBIC BHICKA3bIBAHUS, OTINYATh TUIIOTE3Y OT (DaKTa;
KPEaTUBHOCTh MBINIJICHUS, WHUIIMATHBA, HAXOAYUBOCTh, aKTUBHOCTH IpHU
pEIIeHUH T€OMETPUISCKUX 3aJ1a4;

yMEHHE KOHTPOJHMPOBATh MPOIECC U pe3yabTaT yuyeOHOW MaTeMaTHYCCKOU
JeSITeILHOCTH;

CIIOCOOHOCTh K OMOIMOHAJIbHOMY BOCHPHATHIO MaTeMaTHYeCKHUX
00BEKTOB, 3aja4, peIICHUN, PacCyKICHUM;

Memanpeomemuoie:

YyMEHHE CaMOCTOSATEJIbHO IUIAHUPOBATh ajJdbTCPHATHUBHBIC IYyTH
NOCTHKEHHSI 1eJeld, OCO3HAaHHO BbIOMpaTh Haubosiee 3PPEeKTUBHBIE
CIOCOOBI pelieHuss y4eOHBIX U MO3HAaBATEIbHBIX 33j1ad4;

YMEHUE OCYIIECTBIISITh KOHTPOJIb MO PE3YyJIbTATy U MO CHOCO0y AelcTBUS
Ha YypOBHE TMPOU3BOJHLHOTO BHUMAaHHUS HW BHOCHUTh HEOOXOJUMEBIC
KOPPEKTHUBHI,

YMEHHE aJeKBAaTHO OIECHWBATh MPABUJIBHOCTh WJIM OMIHUOOYHOCTH
BBINIOJIHEHUs  y4eOHOW 3amaun, e€ OOBEeKTUBHYK TPYAHOCTh |
COOCTBEHHBIC BO3MOXKHOCTH €€ pEIICHHUS;

OCO3HAHHOC BJIAJICHUE JTOTHYSCKUMH JICHCTBUSAMU ONMpPEICICHUS TOHITHM,
0000I1IIeHUs, YCTAHOBIICHHS aHAJIOTHH, KilacCH(OUKAIIMUM Ha OCHOBE
CaMOCTOSTEJIbHOTO BBIOOpAa OCHOBAHUM M KPUTEPHEB, YCTAHOBJICHUS
POJOBUIOBBIX CBA3EM;

YyMEHHE YCTaHABIMBATh IMPUYHHHO-CIICJACTBEHHBIC  CBSI3HW, CTPOUTH
JIOTUYECKOe paccyxjaeHue, YMO3aKJIFOUECHHUE (MHIYKTHUBHOE,
NeTyKTUBHOE U 110 aHAJIOTHUH) U BBIBO/IHI,

yMEHHE  CcoO3/JaBaTh, NPHUMEHAThP W  MPEOOpPa30OBBIBaTh  3HAKOBO-
CHMBOJIMYECKHE CPEACTBA, MOJCIH W CXEMBbI JJIsS PEIICHUS Y4eOHBIX U
MO3HaBaTEIbHBIX 3a]1a4;

YMEHHE OpraHU30BHIBATh YUEOHOE COTPYAHUYECTBO U COBMECTHYIO
NESTeIbHOCTh C YYUTEIEeM U CBEPCTHUKAMHU: ONPEIeNsATh I[eJH,
pacnpenensaTh GQYHKIUUA U POJIU YYaCTHUKOB, 00IIHME CIIOCOOBI paboOTHI;
yMeHHne paboTaTh B TpyIIe: HaXOJUTh 00Ilee penieHue W paspenarhb
KOH(QJIUKTHT HAa OCHOBE COTJIACOBAHUS TMO3WUIMNA W Yy4€Ta HHTEPECOB;
ciaymiaTh mapTHépa; (GopMyaupoBaTh, aApTyMEHTHPOBATH M OTCTAUBATh
CBOE



MHEHHE;

8) bopmupoBaHre U pa3BUTHE Y4eOHOM H  OOMIEMOJIb30BATEIbCKOM
KOMIETEHTHOCTH B  00JIaCTHM  WCIOJB30BaHHUS  HHGOPMAIIMOHHO-
KOMMYHUKaIMOHHBIX TexHoyuorui (MKT-koMneTeHTHOCTH);

9) mepBOHayYaNbHBIC MIPEACTABICHUS 00 UEIX U O METOJIaX MAaTEMAaTUKU Kak
00 yHUBEpCalbHOM S3BIKE HAayKM W TEXHUKH, O CpPEICTBE
MOJICTUPOBAHUS SIBICHUN U MPOIIECCOB;

10) yMeHHEe BHJICTh MATEMAaTHUYECCKYI0 3ajJady B KOHTEKCTE ITpOOJIEeMHON
CUTYyallMu B IIPYTUX AUCIUTIINHAX, B OKPYXKAIOMIECH KU3HU,

11) yMeHre  HaXOAWUTh B  PA3JUYHBIX HCTOYHHKAX  HHPOpPMAIHIO,
HEOOXOIUMYIO 1St pelieHus MaTeMaTHYeCKUX npobieM, u
npencTaBisiTh €€ B  MOHATHOM  ¢opMe; MNPUHUMATHh  pEIICHUE
B YCJOBHSX HENOJHOM W M30BITOYHOH, TOYHOM M BEPOATHOCTHOMU
uHbOopMaIUK;

12) ymeHHe TOHUMATh M  HCIOJIB30BAaTh  MaTEMaTHYECKHE  CPEICTBa
HaTrJISAHOCTU (PUCYHKH, YEPTEXKHU, CXEMbl U JAp.) AJsS HIUIIOCTpAIlUH,
UHTEpIpEeTaUH, apTyMEHTAIUH;

13) yMeHue BBIABUTATh THIIOTE3bl IPU PEIICHUN yUCOHBIX 3a/1a4 M MOHUMATh
HEOOXOJUMOCTb UX IPOBEPKHU;

14) ymeHHe  NPUMCHATh  HWHAYKTHBHbIE W  JCAYKTHBHBIC  CIOCOOBI
paccyXJeHU, BUAECTh pa3INUYHbIe CTPATETUH PEIICHHUS 3a/ay; MOHUMaHue
CYIIHOCTH aJTOPUTMHUUYECKUX TPEANHCAHUNA U yMEHHUE JICHCTBOBATH B
COOTBETCTBHH C MPEITOKECHHBIM aJITOPUTMOM;

15) ymeHHE CaMOCTOSATENBHO CTaBUTh Ie€JW, BBHIOUpPATh W CO3]aBaTh
QITOPUTMBI ISl PEIICHUS y4eOHBIX MaTeMaTHUYEeCKHX MpoOiem;

16) yMeHue TIJIAaHUPOBATH M OCYIIECTBIISITH JEATEILHOCTh, HATPABICHHYIO
Ha peIlleHHe 3aJad HCCIeJOBaTEIbCKOTO XapaKTepa;
npeomemusie.

1) oBnajmeHre 0a30BBIM MOHATHHHBIM amapaToM IO OCHOBHBIM pasjeiiaM
coJlepXKaHus; NpeACTaBiIeHUEe 00 OCHOBHBIX M3y4aeMbIX MOHATUIX (YHCIIO,
reoMeTpudeckas ¢Gurypa) Kak BaKHEHIIMX MaTeMaTHUYECKUX MOJETSX,
MO3BOJISIONIUX ONMKUCHIBATH U U3yYaTh PEalIbHBIC TPOLIECCH U ABICHUS;

2) yMeHue paboTaTh € TEOMETPHUYCCKHUM TEKCTOM (aHaMU3UPOBATH,
U3BJIEKaTh HEOOXOAMMYI0 HH(QOPMAILHMI0), TOYHO U TPAaMOTHO BBIPAXaTh
CBOHU MBICJIH B YCTHOM U NUCbMEHHOMN peuu

C TNPUMEHEHHUEM MATEMaTH4YE€CKOW TEPMHHOJOTMM U  CHUMBOJIUKH,
HCIOJIb30BaTh pa3IMYHbIC SI3BIKM MaTEMaTHKH, IPOBOJAUTH KJIacCUPUKAIUH,
JIOTUYECKHUE 000CHOBaHHS, JI0Ka3aTeabCTBA
MaTEeMaTUYE€CKUX YTBEPKIACHUH;

3) oBnajicHUe  HABBIKAMHM  YCTHBIX, [HCBMEHHBIX, HHCTPYMEHTAJIbHbBIX
BBIUHCIICHUH;

4) oBlIaJIcHHE TEOMETPUYECKHUM SA3BIKOM, YMEHHE HCIOJb30BaTh €ro s
ONMCAHUS MPEAMETOB OKPYKAKIIETO MUPA, PA3BUTHE NPOCTPAHCTBEHHBIX
NpEeACTaBICHUN 51 M300pa3UTEITBHBIX
yMEHUM, TPUOOpPETEHNE HABBIKOB T€OMETPUUECKUX MOCTPOE HUH;



5) ycBoeHHE cHCTEeMAaTHYECKUX 3HAHHMH O MJIOCKUX (UTYpax W MX CBOHCTBAX, a
TaK)K€ Ha HATJISITHOM YPOBHE — O MPOCTEUIINX MPOCTPAHCTBEHHBIX TEJAX,
YMEHUE MPUMEHATh CHCTEMAaTHYECKUE 3HAaHUS O HHUX M pEIICHUS
r€OMETPUUECKHUX U NMPAKTUYECKUX 3a]1a4;

6) ymMeHue U3MEpATh JUIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, HCIOJIb30BaTh
bopMynbl A HAXOXJACHHS TEPUMETPOB, njomaned U o0bEMOB
reoMeTpU4YEeCKux Quryp;

7) yMeHUE TPHUMEHATh W3YYCHHBIC TMOHATHUS, PE3yJNbTAaThl, METOIBI IS
pelieHus 3ajJady MNPaKTUYECKOTO XapakTepa U 3aJad U3 CMEXHBIX
JUCHUIUIMH C  HCIOJB30BaHUEM TMPU  HEOOXOJUMOCTH  CHPaBOYHBIX
MaTepualos, KaJbKYJISATOpA, KOMIBIOTEPA.

[l1annpyemble mpeaMeTHbIe Pe3yJIbTATbI U3yYeHHsI Kypca reomerpuu B 7-9
KJ1accax.

Harasignas reomerpust
BBITTyCKHUK HAy4UTCS:

1) pacmo3HaBaTh Ha dYepTEXk,aX, PHCYHKaX, MOJACIAX H B OKPYKAIOIIEM MHpE
TUTOCKUE U TIPOCTPAHCTBEHHBIC TEOMETPHUUCCKUEC (DUTYPHI;

2) pacrio3HaBaTh  pa3BEPTKM  Kyba, MPSAMOYroJbHOTO  MapajuleiienuIe/a,
MPaBUILHON TTUPAMUIBI, ITMIMHAPA U KOHYCA;

3) onpenesaTh MO JUHEHHBIM pa3MepaM pa3BEPTKU (DUTYpHI JIMHEHHBIC pa3Mephbl
caMoit (purypsl 1 Ha000POT;

4) BBIYHMCIIATE 00BEM MPSMOYTOJILHOTO MapasUIe/IeUIIC/Ia.
BuinyckHux nonyuum 603M0#CHOCb !

5) eviuuciamo 00bEMBL NpPOCMPAHCIMBEHHBIX ceomempuyeckux gueyp,
COCMABNEHHbIX U3 NPSMOY2OJIbHbIX NAPALIEIeNUNe008;

6) yenybumo u pazeums npedcmasieHus 0 nPOCMPAHCMEEHHbIX 2eOMEMPUIEeCKUX
Queypax;

NPUMEHAMb NOHAMUE PA38EPMKU O BbINOJHEHUS NPAKMUUECKUX PACUEmMO8.

I'eomerpuueckue purypsi
BbITyCKHUK HAY9IHTCS:

1) monB30BaTHCS SA3BIKOM T'€OMETPUHU JUIS OMHCAHUS MPEIMETOB OKPYKAFOIIETO
MHUpa U UX B3aUMHOT'O PACTIONIOXKEHUS;

2) pacrio3HaBaTh M HM300pakaTh Ha YEPTEXKaX W PUCYHKAX TCOMETPUYCCKUE
burypsl 1 UX KOH(GUTYpaIUU;

3) HaxXOAWTh 3HAYCHHS JJIMH JIMHEHHBIX DJIEMEHTOB (UIYp M WX OTHOIICHUS,
rpagycHyto mepy yrioB oT 0 no 180°, mpumMeHssl onpezaesieHns, CBOWCTBA H
PU3HAKH buryp u 1754 3JIEMEHTOB,
OTHOIIEHUS pUryp (paBeHCTBO, 0100Ke, CHUMMETPHUH, IOBOPOT, MapaliebHbINA
MEPEHOC);



4) omepupoBaTh Ha 0a30BOM YPOBHE MOHATHIMH T€OMETPUIECCKHUX (PUTYD;

5) omepupoBaTh C Ha4YaJIbHBIMH TOHSATHSMH TPUTOHOMETPHH M  BBITIOJNHSTH
AJIEMEHTapHbIE Olepalu Haja (QYHKIHUSIMH YIIIOB;

6) pemaTh 3a/1a4M Ha JI0OKA3aTENbCTBO, OMUPAsICh HAa U3YUYCHHBIC CBOWCTBA (DUTYD
¥ OTHOILIECHUN MEXJy HUMU U MIPUMEHSS N3yYCHHBIE METO/IbI I0KA3aTEIIbCTB;

7) pemath HECIOXKHBIE 3a[a4 Ha TOCTPOCHUE, IPUMEHSSI OCHOBHBIC aJITOPHTMBI
IOCTPOCHHS C TOMOIIBIO HUPKYJIIS U INHEUKY;

8) pemarh IUTAaHUMETPUYECKUE 33/1a49K HA HAXOXKICHNE TEOMETPHUYCCKUX BEITHYNH

no oOpa3laM WM aJlrOpUTMaM, peliaTh MNPOCTEUIINE IJIaHUMETPUUECKUE
3aJ]a4d B IPOCTPAHCTBE.

9) u3BjieKaTh MH()OPMAIIMIO O TEOMETPUYCCKUX (PUTYpax, MPEACTABICHHYIO Ha
4epTekax B IBHOM BUJIE;

10)npuMeHsTh IS pelIeHus 3aad reoMeTpudeckue (PakThl, eciaM YCIOBUS UX
NPUMEHEHUS 33J]aHbl B IBHOM (opMe;

Buinyckunux nonyuum 603mM0MCHOCMb

11)osraoemv  memooamu  pewenus — 3a0a4  HA  GbIYUCAEHUS U
ooxazamenbCcmed: MemoooM Om NPOMUBHO20, MemoooM N0000Ous,
Memooom nepebopa BaAPUAHMOE U MEemMOOOM 2eOMempPUYecKUx mecm
moyex,

12)npuobpecmu  onvelm — npumeHenus — areedopauvecKko2o U - MmMpueo-
HOMempuuecko2o annapama u uoel O08UdNCeHUs Npu peuleHuu
2eoMempuyecKux 3a0ay,

13)osrademv mpaduyuonnoi cxemol peuieHus 3a0a4y HA NOCMPOEHUe C
HOMOWBIO YUPKYIA U TUHEUKU. AHALU3, NOCMpOeHUue, 00KA3amelbCmeo U
ucciedosatue;

14) nayuumuocs pewamo 3a0aqu Ha nocmpoeHue Memooom
2eoMempuiecKko20 Mecma moyex u Mmemooom noooous,

15) npuobpecmu onvim ucciedosanus c80UCME NAAHUMEMPUYECKUX puyp ¢
HOMOWBIO KOMNBIOMEPHBIX NPOCPAMM,

16) npuobpecmu onvim evinoaneHuss npoekmos no memam: «I eomempuueckue
npeobpasoeanuss Ha niockocmuy, «llocmpoenue ompeskos no
dopmyney;

17) HayduThCSI KCIOJB30BATh CBOMCTBA TEOMETPUYCCKHX (UTYp IS PEIICHHS
TUTIOBBIX 3aJ[a4, BO3HUKAIOIIUX B CHUTYAIUSX TOBCCTHEBHOW >KW3HH, 3a]ad
MPAKTUYECKOTO COACPIKAHUS.

OTHOIIEHUSA

BBIITyCKHUK HAy4YUTCS:
1)onepupoBath Ha 0a30BOM YpOBHE TMOHATUSMHU: PABEHCTBO (UTYpP, pPaBHbIE

¢burypsl, PaBEHCTBO TPEYTOJIbHUKOB, apajuIeIbHOCTh IPSMBIX,



NEPIECHANKYJSIPHOCTh  NPSIMBIX, YIJIBL  MEXAY MpsAMBIMH, IEPIEHIUKYIAD,
HAaKJIOHHAS, IPOCKIIHUS.

Bbll’lyCKHuK noydum 603MOINCHOCNb.
Z)HCHOHBBOBaTB OTHOLICHUS IJIsA PpCHICHUSA HpOCTGfIHIHX 3aJa4, BO3ZHHKAIOIINX B

pEAbHOM KU3HMU.

I'eomeTpH4eckue nocTpoeHust

BBIITyCKHUK HAy4YUTCS:
1)u300paxaTh TUNOBBIE IIOCKUE (PUTYPBI U PUTYPHI B IPOCTPAHCTBE OT PYKH U C
ITIOMOIIBIO HHCTPYMEHTOB.

Buinycknuk nonyuum 603MOHMCHOCMb.
2)BBINOJIHATH MPOCTEHUIITNE TIOCTPOCHHUSI HA MECTHOCTH, HEOOXOIUMBIC B PEaTbHON
KU3HU.

I'eomeTpuyeckue npeodpa3oBaHus
BBIIyCKHUK Hay4YHUTCS:
1)cTpouTh PUrypy, CHMMETPUUHYIO JaHHON (UTrype OTHOCUTENBHO OCH U TOUKH.
Buinycknuk nonyuum 603mMoxicHOCMb.
2)pacrio3HaBaTh JBIKEHHE OOBEKTOB B OKPYKAIOIIEM MHUpPE; CHMMETPHYHBIC
(GuUrypsl B OKpyXaroleM MUpe.

N3mepeHne reoMeTpUYECKUX BeJTUYHH
BEITyCKHUK HAy4IHTCS:

1) ucnosap30BaTh CBOWCTBA M3MEPEHHUsS JJIMH, IUIOMIAACH W YIJIOB MPU PEIICHHH
3a7a4 Ha HAXOXJCHHE JJIMHBI OTPE3Ka, JIJIUHBI OKPYKHOCTH, JJIUHBI TyTU
OKPYXHOCTH, TPaIyCHON MEpHI yIJa;

2) BBIYUCIISTH JJIMHBI TUHCHHBIX SJIEMEHTOB (PUIYP U MX YIJIbI, HCTIONB3YS (POPMYJIBI
JUTMHBI OKPY>KHOCTH U JUTUHBI IyTHU OKPYKHOCTHU, (hOpMYJIBI TUIOIIaAeH puryp;

3) BBIYMCIIATH TUIOMIAIN TPEYTOJLHUKOB, MPSMOYTOJBHUKOB, MapaljielorpaMMOB,
Tpaneuun, KpyroB U CEKTOPOB;

4) BBIYUCIIATH IJIMHY OKPY)KHOCTH, JUTUHY JYTH OKPYKHOCTH;

5) pemiate 3a7ayM  Ha JI0KA3aTebCTBO C KCIIOJL30BAaHUEM (OPMYIN  JJTAHBI
OKPY>KHOCTH Y JUTUHBI AYTH OKPYKHOCTH, (PopMy1 miomaaen Gpuryp;

6) periarte MPaKTHYCCKHE 3aJa4M, CBSI3aHHBIC C HAXOXKJICHHEM TI€OMETPHYCCKUX
BEJIMYMH (UCTIONB3YSl TP HEOOXOJAMMOCTH CIPAaBOYHUKA W TEXHHUYECCKHUC
CpEJ/ICTBA);

7) BBINIOJHATh HM3MEPCHHE JUIMH, PACCTOSIHHM, BEJIWYMH YIJIOB, C IOMOIIBIO
WHCTPYMEHTOB JJIsl U3MEPEHUH JJIVH U yTJIOB;

8) nmpuMeHsTh GOPMYIIBI IEPUMETPA, IJIOIAIH U 00beMa, TUIOIIAAN TTOBEPXHOCTH
OTJIEJIbHBIX MHOTOTPAHHUKOB TIPU BBIUHUCIIEHUSX, KOT/Ia BCE IaHHBIE UMEIOTCS B
yCIIOBUH;

9) mpumensaTh Teopemy Iludaropa, 6a30Bbie TPUTOHOMETPHUUECKHUE COOTHOIICHHUS



JUISL BBIYMCIIEHUS JUIUH, PACCTOSIHUM, TUIOIIAAEN B IPOCTEUIIINX CITyYasiX.

BolnyckHuK noayuum 803mMONCHOCHb.
10)sbiuuciame  naowaou gueyp, cocmaeieHHvlx U3 08yX uiu  Ooiee
NPAMOY20JIbHUKOS, NAPANeN02PDAMMO8, MPeY2OIbHUKOS, KpYed U CeKmopa,
11)ebiuucasime ~ naowaou  MHO20V2ONbHUKOS, UCNONL3YST  OMHOULEHUS.
PABHOBENUKOCMU U PABHOCOCTNABIEHHOCMIU,
12)npuobpecmu onvim npumenenus: areedpauiecKkoeo u mpueoHOMempuiecKo2o
annapama u uoel OB8UMNCEHUsl NPpU peuleHulu 3a0ay HA BblYUCIeHUe Nioujaceu
MHO20Y20IbHUKOS.
13)6viuucaiames  paccmosnus Ha MeCMHOCMU 8 CMAHOAPMHBIX — CUMYAYUSX,
naoWaou 8 MNPOCMeuux Cayuyasx, HNpUMeHsAms @QopmyIbl 6 NpoCmeuuux
CUmMyayusix 8 NOBCeOHeB8HOU JHCUSHU.

KoopauuaTsi
BBITyCKHUK HAY9IHTCS:

1) BBIUUCIATh JUIMHY OTpe3Ka 110 KOOpPAWHATaM €ro KOHIIOB; BBIYHC/IATH
KOOPJMHATBI CEPEINHBI OTPE3Ka;

2) UCIOJIb30BaTh KOOPJIWHATHBIA METOJ JUISI HM3YYCHHS CBOWCTB MPAMBIX H
OKPYKHOCTEH;

3) ompeacnaTh MNPUONMKESHHO KOOPJAMHATHI TOYKH IO €€ H300paKCHHUIO Ha
KOOPJIUHATHOM TJIOCKOCTH
BuvinyckHuk noayuum 603MONCHOCHb.

4) osnademv KOOPOUHAMHBIM MeMOOOM peuleHuss 3a0ay HA GblYUCIeHUe U

00KA3amenbCmaeo,

5) npuobpecmu  OnvIM  UCNOIL306AHUSL  KOMNLIOMEPHBIX — NPOCPAMM OJs
AHANU3A YACMHBIX CIYYAE8 83AUMHO20 PACNOJLONCEHUS OKPYICHOCMEU U
NPAMbIX,

6)  npuobpecmu onvim GvinonneHus: npoekmos Ha memy «lIpumenenue
KOOPOUHAMHO20 ~MemoOda Npu peuleHuu 3a0ad Ha 8blyUcieHue U
00Ka3amenbCmeo.

Bekropsl
BrlnyCKHUK Hay4uTcs:

1) omepupoBaTh C BEKTOpaMH: HAXOIHWTh CYMMY W Pa3HOCTh JIBYX BEKTOPOB,
3aJaHHBIX F€OMETPUYECKHA, HAXOAUTHb BEKTOpP, PAaBHBIM IPOU3BEICHUIO
3aJaHHOI'0 BEKTOpa Ha YHUCJIIO;

2) HAXOJMTh JUISl BEKTOPOB, 33IaHHBIX KOOPMHATAMHU: JJIMHY BEKTOPA, KOOPIHHATHI
CYMMBI U pa3HOCTH JBYX U 00Jiee BEKTOPOB, KOOPAMHATHI IPOU3BECHHS BEKTOPa
Ha YMCJIO, IPUMEHSS IPU HEOOXOJMMOCTH COYETATENIbHBIN, TEPEMECTUTEBHBIN U
pacnpeneNnTeIbHbIN 3aKOHBI;



3) BBIUUCIIATh CKAIPHOE TPOM3BEACHHE BEKTOPOB, HAXOIHWTHh Yroll MEKIY
BEKTOpaMHU, yCTAaHABJIMBATh MIEPIICHANKYISPHOCTD MPSMBIX.
BolnyckHuK noayuum 803MONCHOCHb.

4) osnademv 6eKMOPHLIM MemoOOM Ol pPeuleHus 3a0ay HaA 6blYUCIeHUe U
00Ka3amenbCcmeo;

5) npuobpecmu onvlm @vinoHeHus npoekmoe Ha memy «llpumenenue
BEKMOPHO20 ~ Memooa Nnpu  peuweHuu 3a0ay Ha  GblUUCIeHUe U
00Ka3amenbCcmeaoy.

TpeOoBaHUA K YPOBHIO OATOTOBKH YYalIUXCH 7 KjIacca

Honsxcnol 3namv/nonumams: ONIPENCICHUE TOYKU, NPAMOM. OTpe3Ka, JIyya,
yIia; €IWHULBI W3MEPEHHs] OTpEe3Ka, yIia, OINPEICICHHE BEPTUKAIBHBIX H
CMEXHBIX YIJIOB, WX CBOMCTBA; PHpEICICHUE MNEPIECHINKYISPHBIX MPSIMbIX;
ONpENECICHUE TPEYTrOJIbHUKA, BHUABI TPEYTOJIbHUKOB, NPHU3HAKH PaBEHCTBA
TPEYTOJbHUKOB, CBOMCTBAa PaBHOOEIPEHHOIO TPEYTrOJbHHUKA, OIpPEIEICHUE
MeIHMaHbl, OUCCEKTPUCHI, BBICOTHI; ONPEACIICHUE MapalIeAbHBIX MPSAMBIX, HX
CBOMCTBA W IPHU3HAKH;, COOTHOLIEHWE MEXAY CTOPOHAMH M  yIJIaMHU
TPEYrOJIbHUKA, TEOPEMY O CyYMME VYIJIOB TPEYrOJIBHUKA; OIPEACIICHUE
IPSIMOYTOJIBHOTO TPEYTIOJIbHHKA, €T0 CBOMCTBA U MPU3HAKHU.

Honscnpl ymems: 0003Ha4aTh TOUKH, OTPE3KU U MPSMbIE HA PUCYHKE, CPABHUBATh
OTPE3KM W YINbl, C IOMOIUBIO TPAHCIOPTUPA MPOBOAUTH OHCCEKTPUCY YIUIA;
n300pakaTb MPAMOM, OCTPBIA, TYHNOW U PA3BEPHYTHIM YIUIbL; H300paxarb
TPEYTOJIbHUKU U HAXOJIUTh UX TIEPUMETP; CTPOUTh OMCCEKTPHCY, BBICOTY U MEJIMAHY
TPEYroJIbHUKA; JI0Ka3bIBaTh NPU3HAKH PABEHCTBA TPEYrOJIbHHMKOB; MOKa3bIBaTh Ha
PUCYHKE TMapbl HAKPECT JIEKAIIMX, COOTBETCTBEHHBIX, OJHOCTOPOHHHUX YIJIOB,
JIOKa3bIBaTh NPU3HAKH MAPAIIETBHOCTH JABYX MNPSAMBIX; JOKa3bIBaTh TEOPEMY O
CyMME YIJIOB TPEYroJbHHKA; 3HAaTh , KAKOW YIrOoJ Ha3bIBACTCS BHEUIHMM YIJIOM
TPEYTOJIbHUKA; PUMEHSTh MPU3HAKNA MPSMOYTOJIBHBIX TPEYTOJIBHUKOB K PEIICHUIO
3aj1a4; CTPOUTH TPEYTOJIBHUKH 10 TPEM HJIEMEHTAM.

Jonxcnel  6nademv KomnemeHyuAMuU: TO3HABATEIILHONM, KOMMYHHUKATHUBHOM,
uHGOPMAITMOHHON U PE(IICKCUBHOM.

Cnocoowt pewiamb credyrouiue HCU3HEHHO-NPAKmMu4ecKue 3a0avuu:
CaMOCTOSITEJIbHO TPHOOPETaTh M TPUMEHSTh 3HAHUS B PA3JIMYHBIX CUTYAIMSIX,
paboTtaTh B Tpymmax, apryMEHTUPOBATh U OTCTaUBAaTh CBOIO TOYKY 3PEHUS, YMETh
CIIyIIaTh APYTUX, U3BJIEKaTh Y4EeOHYI0 MH(POPMALIUIO HA OCHOBE COIMOCTAaBUTEIILHOTO
aHaJin3a OOBEKTOB, IOJIB30BATHCS MPEIMETHBIM YyKaszarejaeM, HHIMKJIONeIue u
CIPAaBOYHUKOM JIJIi HAXOXKJACHUS HH(OpPMAIMM, CaMOCTOSITEIBHO JCHCTBOBATH B
CUTYAIUSIX HEOTPEACIICHHOCTH MIPH PEIICHUH aKTyaJTbHBIX [T HUX TTPOOJIEM.

TpeGoBaHusA K YPOBHIO NOATOTOBKH YYaluxcs 8 kiacca
Honsicnol 3Hamv/nonumams:
HavanpHbIe TOHATHS U TEOPEMBI TEOMETPUH.
MHOroyroysbHUKM. OKPYXKHOCTb M Kpyr. Harmsagsaele npeacrasineHus o
IPOCTPAHCTBEHHBIX TeNax: KyOe, mapajuiefenunene, nNpusMme, MUpaMujie, Lape,



cdepe, konyce, uunape. [Ipumeps! ceuenuit. [Ipumepsl pazBepToK.
Tpeyronbuuk. Teopema aneca. I[logoOue TpeyronbHUKOB; KOIPHUIIUEHT
nono6us. [lpusnaku mogo0us TpeyroJbHUKOB.

Teopema Iludaropa. Ilpu3zHaku paBeHCTBa MPSMOYTOJbHBIX TPEYTOJILHUKOB.
CHHyC, KOCHMHYC, TaHI€HC M KOTAaHIE€HC OCTPOrO yIjia MNpSAMOYTOJIbHOTO
TpeyronbHuka 1 yrinos ot 0° 1o 180°%; mpuBenenune x octpomy yriy.
3ameyqaresNbHble TOYKH TPEYIOJbHHMKA: TOYKH IIEPECEUYECHMS CEPEAUHHBIX
NEPIEHIUKYIAPOB, OMCCEKTPUC, MEAUAH.

YerplpexyronpHuk.  Ilapammenorpamm,  ero  CBOMCTBA M IIPU3HAKH.
[IpsMoyroyibHHUK, KBajapaT, pomO, HUX CBOWCTBA W NpHU3HAaKW. Tpanenus,
paBHOOEIpEHHAs Tparemus.

MHoroyronbHuKdA. Bpinykiabsle MHOroyroibHUKA. CyMMa YIJIOB  BBIITYKIIOTO
MHOI'OYrOJIbHUKA. BrnucaHHble W ONMCAaHHBIE MHOIOYIOJIBHUKH. IIpaBuiibHbIE
MHOI'OYT'OJIbHUKH.

OxkpyxHocTh U Kpyr. llentp, pammyc, nuametrp. [yra, xopna. LleHTpanbHBIN,
BIIMCAHHBIN YIr0JI; BEJIMYMHA BIIMCAHHOIO yria. B3auMHOE pacnoyioKeHHUe MpsMOn
U OKpPYXKHOCTH, JIBYX OKpYKHOCTeil. KacarenmpHas M cekymas K OKpPYKHOCTH,
PaBEHCTBO KAacaTeJIbHBIX, I[POBEACHHBIX U3 OJHOW TOYKH. Merpudeckue
COOTHOILEHHUS B OKPY’KHOCTH: CBOMCTBA CEKYIIUX, KACATEJIbHBIX, XOP.
OKpy>KHOCTb, BIIMCAaHHAas B TPEYIOJbHUK, U OKPYXHOCTb, ONMCAaHHAs OKOJIO
TPEYTrOJbHUKA. BIIMCaHHBIE W ONHWCAHHBIE YETHIPEXYTOJbHHUKW. BrncaHHbIE H
ONMCAHHBIE OKPYKHOCTH IPABUIIBHOIO MHOTOYTOJIbHUKA.

WN3mepeHne  TeOMETpHYECKMX  BENMWYMH. JliMHA  JOMaHOM,  NEPUMETP

IPSIMOYTOJIbHUKA.

[lonsiTue o miomanau miockux ¢uryp. PaBHOcOCTaBlIE€HHbIE M PAaBHOBEIMKHUE
burypsi.

[Inomane npsmoyrospHuka. lIlnomaas mnapamienorpaMma, TpEyroJbHUKAa U
Tpanenuu.

CBs13b MEXTy TUTONMIAIIMH TTOJJOOHBIX PUTYD.

['eomerpuyeckue mpeodpazoBanusi. Cummerpust ¢uryp. OceBasi ¥ LEHTpaIbHas
CUMMETPUHU.

Jlonorcnpl ymems: OIb30BATHCS TEOMETPUYECKUM SI3BIKOM JUIsI ONTMCAHUS IPEIMETOB
OKpYXAaIOIllero MHpPa; pPaclo3HaBaTh TIeOMETpUYecKHe (UIyphl, pa3auyarh HX
B3aMMHOE€ PACIOJIOKEHUE; H300pakaTb TreoMeTpUyYecKhe (UIypbl, BBIIOIHSITH
YEepTEKU MO YCIOBHUIO 3a/1a4M; OCYILECTBIATh MpeoOpa3oBaHusi puryp. Beraucnars
3HAQYEHHsI TE€OMETPUYECKUX BEIMYHMH (JUIMH, YIJIOB, TUIOIMIAACH),B TOM YHUCIE IS
yrios ot 0° mo 180°; ompenenars 3HaYeHHMS TPUTOHOMETPUYECKHMX (DYHKIHMH MO
3aJaHHBIM 3HAYCHHWSIM yTJIOB, HAxXOAUTh CTOPOHBI, YIJIBI W  ITUIOIIATU
TPEYrOJbHUKOB, JJIUHBI JIOMAaHBIX, IYT OKPYXHOCTH, IUIOMIae OCHOBHBIX
reoMeTpudecKkux Guryp u Guryp, COCTaBJIICHHBIX U3 HUX.

Pemarp reomerpuueckue 3anadyu, ONMUPasCh HAa M3yUEHHBIE CBOMCTBAa GUIYp U
OTHOIIEHWH  MEXIy HUMH, TMpPUMEHssl  JOMOJHMUTEIbHbIE  TOCTPOEHUS,
anreOpanvecKkuil anmapar, cooopaxeHus cuiMMeTpuu. [IpoBoaUTh qoKa3aTeNbHbIE
paccy X JeHus MpH pEelIeHUH 3a/ad, WCIOJIb3YysS H3BECTHbIE Teopembl. Permarhb
IpocTeiire TUIaHUMETPUYECKHE 3aJa4M B TPOCTPAHCTBE.



Jlonoicnvl  6nademov KomnemeHyuamu: YyIeOHO-TIO3HABATEIIHLHON, IICHHOCTHO-
OPUEHTHUPOBAHHOMW,  pPedICKCUBHOW,  KOMMYHUKATUBHOW,  WH(OPMAIIMOHHOM,
COLIMATIHO-TPYAOBOM.

Hcnonvzoeamv npuoodpemenHvle 3HAHUA U YMEHUA 6 NPAKMUUECKOU
0esAmenbHOCIMU U NOBCEOHEBHOU HCU3HU: TSl ONMCAHUSl PEAJIbHBIX CUTYyalluid Ha
A3bIKE TEOMETPUU; PACUYETOB, BKIIOYAIOIIMX MPOCTEUIINE TPUTOHOMETPUUECKHE
(bopMyIIbl; pelleHUs] TeOMETPUUYECKUX 3a]ady C MCIOJIb30BAHUEM TPUTOHOMETPUHU.
PemieHnss npakTUYECKUMX 3a7a4, CBS3aHHBIX C HAXOXJICHHEM TI€OMETPUYECKUX
BEJIMYMH; TOCTPOCHUN TE€OMETPUUYECKUMHU HHCTpyYMEHTamMHu (JIMHEWKa, YTOJIbHUK,

LUPKYJIb, TPAHCIIOPTHUD).

TpeOoBaHusA K YPOBHIO NOATOTOBKH y4aluxcs 9 kiacca
Jonsicnol 3Hambv/nonuMams:

Crnenytolye MOHSATUS : BEKTOP, CYMMa M Pa3HOCTh BEKTOPOB; MPOU3BEIICHUE
BEKTOpA Ha YKCIIO, CKAISIPHOE MIPOU3BEJICHUE BEKTOPOB; CUHYC, KOCUHYC, TAHT€HC,
KOTAaHT€HC; TEOpEMa CHHYCOB U KOCHHYCOB;, PEUIEHUE TPEYrOJIbHUKOB;
COOTHOIIEHHE MEXAy CTOPOHAMH M YriaMH TpeyrojibHuka. OnpeneneHue
MHOTOYTOJbHUKA; (OPMYJIBI JUIMHBI OKPY>KHOCTH, IUIONIAJAM Kpyra; CBONCTBa
BIIICAHHOM W ONHCAaHHOM OKPYKHOCTH OKOJIO NPaBUIBHOIO MHOTOYTOJbHUKA;
MOHSATHE JIBUKEHUS HA IUIOCKOCTH: CUMMETPUS, MAPAIJIEIbHBII NEPEHOC, ITOBOPOT.

Jonscnbl  ymemsp: TONB30BATHCSI TEOMETPUUYECKUM  SI3BIKOM  JUISL  OMHCAHUS
MPEIMETOB OKPYKAIOIIETO MUPA; pacClio3HABATh T€OMETPUUYECKUE QUTYPBI, pa3INdaTh
X B3aMMHOE PACIOJIOKEHHUE; M300pakaTb TreoOMETpUYeCKhe (UTYpPBhI; BBITOJIHATDH
YEpTEXKU 10 YCJIOBHUIO 33/1a4H; OCYIIECTBIIATH MpeoOpa3oBanus ¢puryp. PacrnoznaBarb
Ha YyepTexkax, MOJICISX U B OKpY»Karoliel 00CTaHOBKE OCHOBHBIE MPOCTPAHCTBEHHBIC
Tena, W300pakaTh UX; B NPOCTEHUINMUX CIIy4asX CTPOUTh CEYECHHS] M Pa3BEPTKU
MIPOCTPAHCTBEHHBIX TeJl. [IpoBOUTE omnepaluy HaJl BEKTOPaMU, BEIUUCIIATh JUIUHY U
KOOpJMHATBl ~ BEKTOpA, Yroid MEXAY BEKTOpaMU. BbIUHCIATH  3HAYEHUS
reOMETPUYECKUX BEITUYMH (JUTMH, YTJIOB, TUIOMIAJEH, 0OBEMOB); B TOM UHMCIE: AJIS
yrnoB ot 0° no 180° ompenenars 3Ha4eHUS TPUrOHOMETPHUYECKHMX (DYHKIMI MO
3HAQYEHUIO OJJHOM W3 HUX; HAXOAUTH CTOPOHBI, YIJIbl U IUIOLIAAU TPEYTOJIbHUKOB,
JUTMHBI JIOMAHBIX, TyT OKPY>KHOCTHU, TUIOIIA/Ied OCHOBHBIX T€OMETPUIECKUX (HUTYP
U (QUryp, COCTaBJICHHBIX M3 HHUX. PEIIaTh T€OMETPUYECKHUE 3a7a4d, ONMHUPAsCh Ha
U3yYeHHBIE CBOMCTBa (UTYp ¥ OTHOIICHUM MEXKIYy HUMH, TMPUMEHSSI
JIOTIOJTHUTEJILHBIE TTIOCTPOCHHUS, areOpandecKuii 1 TPUTOHOMETPUUYECKHUH armapar,
cuMMmeTputo. [IpoBOAUTH JOKa3aTeNbHBIC PACCYKICHHUS MPHU PEIICHUU 3ajad,
WCIIOJIB3YS U3BECTHBIC TEOPEMBI; pelIaTh NPOCTEUINNE INTAHUMETPUUECKUE 3a/1aun
B MIPOCTPAHCTBE.

Honorcnwl e1ademv KomnemeHuuAMU:

- “H(QOPMALMOHHOW;

- KOMMYHHKaTHUBHOW;

- MaTeMaTUYeCKOH, MOJApa3yMeBaIONIEH, YTO yYalluecs YMEIOT HCIOJIb30BaTh
MaTeMaTU4YeCKne 3HaHMs, apu(MEeTHUeCKHil, anreOpanyecKkuii ammapar s
ONMMCAHWS W PEIICHUS MPOoOJEM peaTbHOW IKU3HHM, TPAMOTHO BBITIOIHSTH



QITOPUTMHUYECKUE TPEANUCAHUS W MHCTPYKUMM HA MaTEeMaTHUYE€CKOM
Marepuaie, IMO0Jb30BaThCA MaTeMaTH4yecKUMu GopMmyiaMu , NPUMEHSTh
npuoOpeTeHHble  anredpanyeckue MpeoOpa3oBaHusi W (PYHKUIHUOHAIBHO-
rpaduyueckue MpeACTaBICHUS JUIsl OMUCAaHUS U aHalIM3a 3aKOHOMEPHOCTEH,
CYILLIECTBYIOIIUX B OKPYKAIOIIEM MUPE U B CMEKHBIX IIPEAMETAX;

- COLMAJIBHO-IMYHOCTHOM, MOJIPAa3yMEBAIOIICH, UTO y4Yalluecs BIAJCIOT CTUIEM
MBIIJICHUS, XapakTepHbIM JJII MaTeMaTUKH, €ro aOCTPaKTHOCTHIO,
JIOKa3aTEIbHOCTbIO, CTPOrOCTBhIO, YMEIOT MPHUBOJUTH APTryMEHTUPOBAHHBIE
pacCyXIeHus, Jenarh JIOTHYeCKue OOOCHOBAaHHBIC BBIBOJBI, ITPOBOJUTH
00001IeHNsT U OTKPHIBATh 3aKOHOMEPHOCTH HAa OCHOBE YACTHBIX MPHUMEPOB,
AKCIEPUMEHTA, BBIJBUTATh TUIIOTE3bI, SICHO U TOYHO BBIPAXKATH CBOU MBICIIHA B
YCTHOM Y IMCBMEHHOM PEYH;

- OOMIEKYJbTYPHOM, MOAPA3yMEBAIOIICH, UTO YYAIIHECs TOHUMAIOT 3HAYNMOCTh
MaTeMaTUKH KaK HEOThEeMJIEMOM YacTh OOIIEYEIOBEYECKON KYJIbTYPHI,
BO3JICUCTBYIOIIEH Ha JApyrue oOJacTH  KyJIbTypbl, MOHUMAIOT, UYTO
dbopMallbHBI MaTeMaTHYECKUM ammapaT CO3/1aH U Pa3BUBACTCS C IIEJIBIO
pacCcIIUpeHHs] BO3MOXKHOCTEW €ro TMPUMEHEHUS K PEIICHUI0 3a/aad,
BO3HUKAIOIIMX B TEOPHUM M TMPAKTUKE, YMEIOT YMECTHO HCIOJIb30BAThH
MaTeMaTUYECKYI0 CUMBOJIUKY;

- NOPEeIMETHO-MUPOBO33PEHUECKOHN,  MOAPA3yMEBAOLIECH,  YTO  ydalluecs
MOHMMAIOT YHHMBEPCAJIbHBIA XapaKTep 3aKOHOB MATEMaTUYECKOW JIOTHKH,
MPUMEHUMBIX BOBCEX 00JacCTAX 4YEJIOBEYECKOW JICSITEIBHOCTH, BIIAJICIOT
pUEeMaMH TOCTPOCHUSI M UCCIEAOBAHUS MAaTeMaTUYECKUX MOJENIeH Tpu
pelLIeHUH MPUKIATHBIX 3a7a4.

Hcnonvzoeamv npuodpemennvle 3HAHUA U YMEHUA 6 NPAKMUYECKOU
0esAmeIbHOCIMU U NOBCEOHEBHOI HCU3HU: ]I ONHUCAHUS PEalbHBIX CUTyaluil Ha
A3bIKE TEOMETPHUU; JJII PACUETOB, BKIFOYAIOIIMX MPOCTEHIIINE TPUTOHOMETPUUECKHE
dbopMynbl; TPU  PEIICHHMM TEOMETPUYECKUX  3a/ad C  HCIOJb30BAaHUEM
TPUTOHOMETPHUH; JUISl PELICHUSI MPAKTUYECKUX 3a]a4, CBSI3aHHBIX C HAXOXKICHHUEM
rE€OMETPUYECKUX BEIMYMH (UCTOJB3yd TpU HEOOXOIWMOCTH CIPABOYHHKH U
TEXHUYECKHE CPENICTBA); MPU TOCTPOECHUH TE€OMETPUUECKUMH HWHCTPYMEHTAMU
(JTMHelKa, YTOJIBHUK, UPKYIb, TPAHCTIOPTHUD).

Cooepircanue Kypca ceomempuu 6 7-9 Knaccax

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

BekTopsi

[TonsiTue BekTOpa, ACHCTBUS HaJ BEKTOpPAaMH, HCIIOIH30BAHHUE BEKTOPOB B
busuke, paznoocenue 6eKkmopa Ha cocmasiAwue, CKalApHoe npousseoeHue.

Koopaunarsi

OcCHOBHBIE IOHATHUS, KOOPOUHANBL BEKMOPA, PACCNOSHUE MENCOY MOUKAMU.
Koopounamwi cepeounvr ompesxa. Ypaenenus gpueyp.

Ilpumenenue 6exkmopos u KoopouHam Ol peuweHuss NpoCmetiuux
2eoMempudecKux 3a0au.

Hcropusa maremaruku. 'eomerpuyeckue purypsl

@urypbl B reOMeTPUH U B OKPY:KAK0OIIIEM MHPe



I'eomeTpuueckas dburypa. dopmupoBaHue IIPEACTABICHUN 0
METaNpeIMETHOM OHATUU «PUTypar.

Touka, nWHHA, OTPE30K, IpsAMas, Jyd, JOMAaHas, IUIOCKOCTb, YIOJI,
OucceKkTpuca yria 1 €€ CBONCTBA, BUJIbI YIJIOB, MHOTOYTOJIBHUKH, KPYT.

OceBas cummeTpusi reomerpuueckux ¢uryp. lLleHTpanbHas cuMMeETpHs
reOMEeTpUYECKUX pUryp.

MHOroyrojbHuKH

MHOroyronpHuK, €ro 2JIEMEHTBI M €ro cBoWcTBa. Pacno3HaBanue
HEKOTOPBIX MHOTOYIOJIbHUKOB. Buinykivie u HeEEbInyKivle MHO20Y201bHUKU.
[IpaBriIbHBIE MHOTOYTOJIBHUKHU.

Tpeyronbuuku. Beicota, Meanana, OUCCEKTpHCa, CpEAHSS  JTHHHS
TpPEYroJibHUKa. PaBHOOEAPEHHBI TPEYroJbHUK, €ro CBOMCTBA M NPU3HAKH.

PaBHOCTOpOHHMM TPEYrOJIbHHUK. [IpsAMOyTONBHBIN, OCTPOYTOJIbHBIN,
TYIOYT'OJIbHBI TpPEYroJIbHUKM. BHemHue yriael TpeyrosibHuka. HepaBeHcTBO
TPEYTrOJbHHUKA.

UYetesipexyronpauku. Ilapamnenorpamm, pom0O, MpsSMOYTOJbHHMK, KBaapart,
Tpanenusi, paBHoOeapeHHas Tpanenus. CBOWCTBa U MPU3HAKU MapajlieorpaMmma,
pomba, MPSIMOYTOJIbHUKA, KBaIpaTa.

OKpy:XHOCTB, KPYT

OKpy»XHOCTb, KPYT, UX 3JIEMEHTHI U CBOWICTBA; LIEHTPAJIbHBIE U BIHCAHHBIE
yribl. KacatenbHas u cexkywas K OKPYXKHOCTH, ux ceouicmea. BrivcaHHbie U
OMMCAHHbBIE OKPY>KHOCTH NJI1 TPEYTOJbHUKOB, Yemblpexy20nibHUKO8, NPABUIbHBIX
MHO20Y201bHUKOS.

I'eomeTpuuyeckue (purypsl B NpocTpaHcTBe (00beMHbIE Te1a)

Mnuocoepannuxk u ez2o snemenmoul. Hazeanus mHO202paHHUKO8 C pPA3HBIM
noJodceHuem u Koaudecmeom eparetl. IlepBuuHbIle TIPEACTABICHUSI O TTUPaAMUJIE,
napajienenumnene, npusme, chepe, mape, IWIHHAPE, KOHYCe, UX dJEMEHTax W
MPOCTEUIINX CBOMCTBAX.

OTHOIEHNS

PaBencTBO huryp

CBoiicTBa paBHBIX TPEYTOJIBHUKOB. [[pM3HaKy paBEeHCTBA TPEYTOJIbHUKOB.

ITapaasiebHOCTb NPSIMBIX

[Ipu3Haku U CBOMCTBA MapajUIeNbHBIX NPSAMBIX. AKcuoma napaiieibHocmu
Eexnuoa. Teopema @aneca.

IepnenauxkyasipHbie NpPsiMble

IIpsmont  yrous. Ilepnenaukynsap K npsmor. HaxknoHHas, npoeKIus.
CepenuHHBIM  TEpOeHIUKYIsAp K  oTpe3ky. Ceoticmeéa u  npusHaxu
NnepneHOUKyIAPHOCMU.

Ilooooue

IIponopyuonanvrvie ompesku, nodooue gueyp. I1o0o6HbVIE Mpey2oNbHUKU.
Ilpuznaxu nooobus.

B3aumHoe pacnoJioxkeHue psiMOi U OKPYKHOCTH, 08YX OKPYHCHOCHIEL.

N3mepenusi 1 BbIYMCICHUS

Beauunnbl

[lonatue Benmuuuubl. J{nuHa. M3mepenue puHbl. EnuHULBI U3MEpEHUS



nnvHbl. Benmnunna yria. ['pagycHas mepa yria.

[Tonsatue o miomaau TIOCKOM (uUrypel M ee cBoicTBax. M3mepeHue
riomaaei. EquHuIbI n3MepeHust TIOMAIu.

[Ipencrabienue 06 o0beMe U ero cpoiicTBax. Mzmepenue oobema. Equnuiipt
U3MEpEeHUs 00bEMOB.

N3mepenusi u BbIYMCICHUS

NHCTpyMEHTBI 11 U3MEPEHHUI U MOCTPOCHUM; U3MEPEHHUE U BBIYUCIIEHUE
YTJI0B, JUITMH (PacCTOSIHUM), Tutomaaei. TpuroHomerpuyeckue GyHKIIMA OCTPOTO
yria B IPSIMOYTOJIBHOM TPEYTOJNbHUKE Tpuconomempuueckue (QyHKyuu mynozo
yena.  BbIUHCIIEHWME ~ DJIEMEHTOB  TPEYTOJBHUKOB € HCIOJIb30BAHUEM
TPUTOHOMETPUYECKUX  COOTHOWICHUH. @OpMynbl IUIOMEAAA  TPEYTrOJIbHUKA,
napajgieiorpaMmMa W €ro YacTHBIX BHUIOB, (DOPMYINIBI IJIUHBI OKPYKHOCTH U
mwiomwaan kpyra. CpaBHeHWe M BbluMcieHue muiomazaei. Teopema Iludaropa.
Teopema cunycos. Teopema xocunycos.

PaccrosiHus

Paccrosane wmexny toukamu. PaccrosHuMEe OT TOYKM [0 MPSIMOM.
Paccmosinue mesicoy gpueypamu.

I'eomeTrpuyeckue NoCTpoeHU

I'eoMeTpruueckue MOCTPOEHUS Il WILTFOCTPALIMM CBOMCTB T€OMETPUUYECKUX
uryp.

NHCTpyMEHTBI 111 NOCTPOCHHWWM: LUPKYJIb, JIMHEWKA,  YTOJIbHHUK.
llpocmetiwiue nocmpoenusi yupkyniem u JIUHEUKOU. NOCMpoeHue OUCCEeKmpucsyl
yena, nepneHOuKyIapa K npsamou, y2ia, pagHo2o OaHHOMY,

Ilocmpoenue mpey201bHUKO8 NO mMpem CMOPOHAM, O8YM CHIOPOHAM U Y2y
MeHCOY HUMU, CMOPOHE U 08YM NPUNEHCAWUM K Hell YelaM.

lenenue ompesxa 6 0anHOM OMHOULEHUU.

I'eomeTpuueckue npeodpazoBaHus

IIpeoGpazoBanusi

[Tonsitue mpeoOpazoBanud. [IpeacTaBieHne o MeTanpeIMETHOM MOHSITHH
«peobpaszoBanue». [looobue.

JABuxennst

OceBasi U UEHTpaJbHasE CUMMETPUS, NOBOPOM U NAPALIENbHbIU NEPeHOC.
Kombunayuu osudsicenuti na nnockocmu u ux ceoticmea.

Bosnuxnosenue mamemamuxu xax Hayku, smanvi ee pazeumus. OCHOBHble
pazdenvl mamemamuxu. Beloarowuecs mamemamuxku u ux 6KIA0 6 pazsumile
HAYKU.

becxoneunocms mnoocecmsea npocmolx uucen. Hucia u Onumbl 0mpesKos.
Payuonanvuvie wucna. Ilompebnocmv 6 uppayuonanvrvlx uuciax. Illkona
Tugpazopa

3apooicoenue anceopvr 6 neopax apugpmemuxu. An-Xopesmu. Poowcoenue
oykeennou cumeonuxu. Il. @epma, @. Buem, P. /lexapm. Hcmopus eonpoca o
HAxX0dcOeHuu hopmyn KopHel aneeopaudeckux ypasHeHuul cmeneuetl, OOnbuUX
yemvipex. H. Tapmanws, [c. Kapoano, HX. Abens, 3. I'anya.

llosenenue  memooa KOOpouHam, N0380110Ue20 nepesooum



eeomempuueckue 00vekmul Ha A3bIK aneedpul. [lossenenue epaguxos gyukyuii. P.
Lexapm, I1. @epma. Ilpumepvi paznudnsvix cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzanckoeo (Qubdbomauuu) o Kpoaukax, 4Yucia
Qubonayuu. 3acaua o waxmamuou Oocke. CX00UMOCHb 2eoMempulecKou
npozcpeccuu.

Hcmoxu meopuu eeposmuocmeti: cmpaxogoe oeno, azapmuvle uepwvl. 11.
@epma, b.Ilackans, A. bepuynnu, A.H.Koamozopos.

Om 3emneodenuss xk ceomempuu. Ilugacop u eco wkona. @anec, Apxumeo.
IInamon u Apucmomens. [locmpoenue npaguibHblx MHO20)204bHUKOG. Tpuccexyus
yena. Keaopamypa xkpyea. Yoeoenue kyoa. Ucmopus yucia m. 3o0nomoe ceueHue.
«Hauanay Eexnuoa. JI Dinep, H 1. .Jlobauesckuii. Ucmopus namozo nocmynama.

l'eomempua  u  uckyccmeo.  I'eomempuueckue  3aKOHOMEPHOCMU
OKpYHCaowe2o mupa.

Acmponomus u eceomempus. UYmo u xax y3uanu Aumaxcacop, Ipamocgen u
Apucmapx o pazmepax Jlynol, 3emnu u Connya. Paccmosnus om 3emau 0o Jlynwt u
Connya. Hzmepenue paccmosinua om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazsumuu mamemamuxu: JI. Oinep. H.H.
Jlobauesckuii, 11.J1. Yeoviues, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wxona mamemamuueckux u
Hasueaykux Hayk, pazeumue poccutickozo ¢roma, A.H. Kpwinos. Kocmuueckas
npoepamma u M.B. Kenowiu.

TemaTuuyeckoe NVIAHUPOBAHUE.

OCOOEHHOCTBIO TEMATUYECKOTO IUIAHUPOBAHMS SBISETCS TO, YTO B HEM
COJEPKUTCSI ONMMCAHUE BO3MOXKHBIX BUOB AESITEIBHOCTH y4YalllUXCsl B MpoLecce
YCBOGHUSI COOTBETCTBYIOIIETO COJAEpXKAHUS, HAIPaBJICHHBIX Ha JOCTH)KEHHUE
MOCTABJICHHBIX IIeJiel 00yd4eHus. OTO OpPUEHTHPYET YYHUTENs Ha YCUJICHHE
JEeSATENBHOCTHOTO TOJX0/1a B 00yYEHUH, HA OpraHU3alio pa3HOOOpa3HOM yueOHOM
NEeSITEIbHOCTH,  OTBEYAIOIIEH  COBPEMEHHBIM  IICHXOJIOTO-TIEIarOTHYECKUM
BO33PEHUSIM, Ha NCTIOJIH30BAHNE COBPEMEHHBIX TEXHOJIOTHH.

B ocHOBHOE mporpaMMHOE COIepKaHNe BKIIFOYAIOTCS TOTTOTHUTEIBHBIE BOIIPOCHI,
CTIOCOOCTBYIOIIME PA3BUTHIO MaTeMaTHYECKOTO Kpyro3opa, OCBOCHHUIO Ooiiee
NPOABUHYTOTO MaTeMaTHYeCKOTO armmapara, MaTeMaTHYeCKHX CIOCOOHOCTEH.
Pacmmpenue copepkaHus TeOMETPUYECKOr0 00pa3oBaHHMs B 3TOM cliyyae Jaér
BO3MOKHOCTB CYILIECTBEHHO O0OTaTUTh KPYT PEIIaeMbIX 3a/au.

7 Kkjaace



Howmep Conepxxanue Komnu- XapakTepucTuka
napa- Marepuana 4eCTBO OCHOBHBIX  BHJIOB
rpada 4acoB NeSATeNbHOCTH
y4eHUKa (Ha YpOBHE
y4EOHBIX JEHCTBUM)
I'naBa l. Havaabubie | 10 OOBACHATH, YTO TAKOE OTPE30K, JIyY,
reoMeTpu4ecKme CBeIcHus yroja, Kakue (Urypsl Ha3bIBarOTCS
1,2 [Ipsamast u OTpE30K. 2 pPaBHBIMH, KaK CpaBHHUBAIOTCI U
Jlyd u yron U3MEPAIOTCS OTPE3KHM M YIJbl, YTO
3 CpaBHEHHE OTPE3KOB 1 Takoe Trpaayc M rpajycHas mepa
U yTJI0B yrjla, KakoW YroJl Ha3bIBAaeTCs
4,5 N3mepenue 3 OpPSIMBIM, TYINbIM, OCTpPBIM, pa3-
OTPE3KOB. BEPHYTHIM, 4YTO TaKO€ CepeauHa
6 N3mepenue yrios 1 OTpe3Ka U OMCcCeKTpuca yriia, Kakue
CMmexHble u yIJbl Ha3bIBAIOTCA CMEXHBIMU U
7 BEPTUKAJIbHBIE YTJIbI 1 KaKue BEPTUKAIbHBIMU;
[lepnengukynsapueie |1 dopmynupoBatb U OOOCHOBBIBATh
IPSIMBIC 1 YTBEPXKIAEHHS O CBOMCTBaX CMEXKHBIX
Pemenue 3anau U BEPTUKAJBHBIX YIJI0B; OOBSICHSTH,
KoHTposnbHas KaKue psMBbIE Ha3bIBAIOTCS
paborta Ne 1 NeprIeHIUKYISIPHBIMU;
dbopmynupoBaTh U OOOCHOBBIBATH
YTBEPXKJICHHE O CBOWCTBE JIBYX
OpSIMBIX,  MEPICHAUKYISPHBIX K
TPEThEN; n300paxkaTh u
pacro3HaBaTh yKa3aHHbIE
npocteiiiye (GUrypbl Ha 4depTrexax;
pelaTe 3aj1a4u, CBSI3aHHBIE C I TUMH
npocTermumu Gurypamu
I'nasa |l. TpeyroabHuku 17 OOBACHSATS, KakKas ¢durypa
1 TpeyronpHuk 2 Ha3bIBACTCS TPEYrOJBHUKOM, YTO
2 [lepBplii  mpu3HaAK TaKO€ BEPILIWHBI, CTOPOHBI, YIJbl U
3 paBEHCTBA 1 MEpUMETP  TPEYrOJbHUKA, KaKOHU
TPEYTrOJbHUKOB 1 TPEYTOJIbHUK Ha3bIBAETCS
4 [lepnenaukynap k |1 paBHOOEIPEHHBIM 51 KaKou
3) npssmMot  MenuaHsl, PaBHOCTOPOHHUM, KaKue
OHMCCEKTPUCHI u |l TPEYTOJIbHUKN HA3bIBAIOTCSI PABHBI-
6 BBICOTHI MU; 1300paxaTh U pacro3HaBaTh Ha
TpeyrojbHUKa 4 YepTekax TPEYTOJbHUKHM U UX
CaoiicTBa dJEeMEHTBI,  (GOpPMYyIHpOBaTH U
7 paBHOOEAPEHHOTO JOKa3bIBaTh TEOPEMBI O IMPHU3HAKAX
TPEYroJibHUKa 1 paBEHCTBA TPEYTOJIBLHUKOB;
Btopoii u Ttperuit 3 OOBSICHATD, 4TO Ha3bIBAETCA
NpU3HAKH pa- 2 NEePHEHIUKYISPOM,  MPOBEIEHHBIM
BEHCTBA 1 Y3 JJAHHOM TOYKHU K JaHHOW MPSMOM;




TPEYTroJIbHUKOB
OKpY>KHOCTb

3agaun Ha
MIOCTPOCHUE
Pemienue 3amau

KoHTponbHas paborta
Ne 2

dbopMynupoBaTh M JOKa3bIBaTh
TEOpEMY O TMEPHEHAUKYISApE K
NpsIMOil; 0OBSICHSTh, KAKUE OTPE3KU
Ha3bIBAIOTCS MEINaHOu,
OuccexkTpucoi 51 BBICOTOM
TpEyrojibHUKa; (QopMylIupoBaTh U
JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX

PaBHOOCAPEHHOTO  TPEYTOJbHHKA,
pemiath  3ajadyd, CBs3aHHBIE C
npU3HAKaAMHU paBeHCTBA
TPEYrOJHbHUKOB W  CBOHCTBAMHU
pPaBHOOEIPEHHOTO  TPEYrOJIbHUKA;
dbopMyIHpOBaTh OTIpe/ICIICHUE

OKPYHOCTH; OOBSICHATH, UTO TaKOE
LUEHTp, paAuyc, XOopAa W JUaMeTp
OKPY>KHOCTH; pEmaTh MNPOCTEUIINE
3a/lauyd Ha TMOCTpoeHue (MOCTPOEHUE
yTila, paBHOTO JAaHHOMY, IIOCTPOEHUE

OMCCEeKTpUCHl  yria, TMOCTPOCHUE
NEepIEeHIUKYISIPHBIX MPSMBIX,
MOCTPOCHUE CEPEeAUHBI OTpe3Ka) U
Oomee CITOKHBIC 3aJ1a4H,
UCIIOJIb3YIOIINE yKa3aHHbIE
MPOCTEUIIINE; COIIOCTABIATH

MOJTYYECHHBIN pPE3yJIbTAT C YCJIOBUEM
3a7]a4M; aHAJIU3UPOBATH BO3MOXKHBIC
ciyyJau

IaaBa |ll. Tlapanaeanbnsbie | 13
NpsiMbIe
1 [TapaitenbHbie DopmMynUpOBaTH ONpeEICHNE
2 npsimele  [Ipusnaku | 3 napajiyIeNIbHBIX MPSIMBIX; OOBSICHATH C
napajjieabHOCTH NOMOIIBIO PUCYHKA, Kakue YIJIbI,
3 JBYX HPAMBIX 5 oOpa3oBaHHbIE TMpU [EPECEUECHUU
Axkcuoma JBYX MPSAMBIX CEKYILIEH, HA3bIBAOTCS
napaiyiesIbHbIX 3 HaKpEeCTIICKALUMU, KaKue
IPSIMBIX 1 OJIHOCTOPOHHUMU u KaKue
Pemenue 3amau COOTBETCTBEHHBIMU;
KontponsHas paborta dbopmynupoBaTh M JOKa3bIBaTh
Ne 3 TEOPEMBI, BBIPAKAIOLIUE MPU3HAKU
NapajuleIbHOCTH  JIBYX  HPSAMBIX;
OOBACHATb, 4YTO TaKOE€ aKCHOMBI

TeOMETPUU U KaKHUE aKCHOMBI YXKe
MCIIOJIb30BaJINCh panee;
dbopmynupoBaTh AKCHUOMY
NapaJyICIbHBIX TPSIMBIX U BBIBOIWTH




clenCTBUS U3 He€; PopMyIHpOBaThH

U JI0Ka3bIBaTh TEOPEMBI O CBOMCTBAaX
napajuieTbHBIX MPSAMBIX,

oOpaTHblE TeOpeMaM O MpPHU3HAKAX

MapaluICIIbHOCTH, CBJ3aHHBIX C
HaKpeCT JCKaAIIIUMH,
COOTBCTCTBCHHBIMH n

OJTHOCTOPOHHHMMHM YTJIaMH, B CBSI3U C
3TUM OOBSCHATH, UTO TAKOE YCJIOBHUE
U 3aKJIIOYEHUE TEOpEMbl, Kakas
TeopeMa Ha3bIBaeTCsi OOpaTHOM MO
OTHOWIIEHUIO K JAHHOW TEOPEME;

OOBSCHATh, B UéM 3aKJII0YaeTcs
METO[T JI0Ka3aTeJIbCTBA OT
OPOTUBHOTO:  (pOPMYIUPOBATH |

JOKa3bIBATb TCOPCMBI 00 yriax ¢
COOTBCTCTBCHHO IIapaJUICIIbBHBIMU U
ICPIICHINKYJIIPHBIMHA CTOPOHAMM
IMIPUBOAUTD IIPUMCPHBI HUCII0JIb30BAHUSA
9TOro MCToAd; peuiaTb 3aJadyd Ha

I'naa |V. Coornomenus |18
MesKAy CTOPOHAMM M YIJIaMH
TPeyroJbHUKA
1 Cymma yTJIOB | 2
2 TPEYTOJIbHUKA
CooTHomEHNUS
MEXIy CTOPOHaMH H | 3
yrilamu 1
3 TpPEYyroJIbHUKA 4
KoHnTtponbHasa pabora
4 Ne 4
[IpssMOyTOJIBHBIE
TPEYTOJIbHUKU 4
[TocTpoenue 3
TpeyrojipHuka 1o |1

TPEM BJIEMEHTaAM
Pemenwne 3agau
KonTponbHas
paborta Ne 5

BBIUKMCIIEHHE,  JIOKA3aTEJIbCTBO U
IOCTPOCHHE, CBsI3aHHBIE c
napaJyICTbHBIMUA MPSIMBIMHU

dopMynmupoBaTh W JOKa3bIBaTh
TEOpeMy O CyMMe YIJOB  Tpe-
YroJbHUKAa U €€ CIEACTBUE O
BHEIITHEM yriie TPEyTroJIbHUKA;
MIPOBOJIUTH KJIaCCU()UKALIHIO
TPEYTOJbHUKOB TI0 yriam; ¢op-

MYJIMPOBATh U JOKA3bIBATh TEOPEMY O
COOTHOLIEHUSIX MEXIAY CTOPOHAMHU H
yrjiaMu TpEeyrojbHUKaA (IpsAMoOe U

obpaTHOE YTBEPKICHUS) u
CIeACTBUA U3 HeE, Teopemy O
HEPaBEHCTBE TPEYroJIbHUKA;
dbopMynupoBaTh U JI0Ka3bIBaTh
TEOPEMBI 0 CBOMCTBAx
IPsIMOYTOJIbHBIX TPEYTrOJIbHUKOB
(MIpAMOYTOJBHBIM  TPEYrOJBHUK  C
yrioM 30°, mpu3HaKu paBeHCTBA Mps-
MOYTOJIBHBIX TPEYTOJIbHUKOB);
dopmynupoBaTh ONpEIEIICHHUS

pacCTOsIHUA OT TOYKM A0 HPSMOMH,
PaCCTOSIHUSL MEXY NapajuieIbHbIMU
NpsMBIMU;  pellaTh  3aJa4d  Ha




BBIUHCIICHUE,  JI0Ka3aTeNbCTBO U
NIOCTPOCHHUE, CBSI3aHHBIC C
COOTHOILICHUSIMA MEXIY CTOPOHAMU U
yIJlaMU TPEYTOJIbHUKA U PAaCCTOSIHUEM
MEXIy MapauieIbHbIMA IPSMBIMU,
npu HEOOXOJUMOCTH TMPOBOAUTH TIO
XOAy PEWEHHUS  JIOMOJHUTEIbHbBIC
IIOCTPOCHHS, COITOCTABIISTh
MOJIYYEHHBIA PE3YNbTAT C YCIOBUEM
3aJlaud, B 3aJa4ax Ha ITOCTPOECHUE
MCCIIEIOBATh BO3MOKHBIE CIIyYau

IloBTOpEHMUE. 12
Pemenue 3agau
8 kiace
Howmep Conepxanue Komu- XapaKkTepucTrUKa
napa- MaTtepuaa 4EeCTBO OCHOBHBIX BUJIOB
rpada 4acoB NEeATeIbHOCTH
y4eHUKa (Ha ypOBHE
y4eOHBIX JICHCTBHIA)
I'naBa V.| 14 OOBACHATHL, YTO  TaKoe
YeTbIpéxyroJibHUKH JIOMaHasi, MHOTOYTOJIbHUK,
1 MHOroyroJibHUKH 2 €ro  BEPUIMHBI, CMEXHBIE
2 [Tapannenorpamm 6 CTOPOHBHI, JIMaroOHaJH,
U Tpaneuus U300pakaTh U pPacro3HaBaTh
3 [IpsAMOYTrONBbHUK, 4 MHOTOYTI'OJIbHUKHU Ha
pomO, KBagpaT yepTexax; MOKa3bIBaTh dJie-
Pemenne 3aJ1a4 1 MEHTBI MHOTOYTOJILHUKA,
KonTpomnbpHas 1 ero BHYTPEHHIOIO 151
pabota Ne 1 BHEIIHIOIO obJiacTu;
dbopmynupoBaTh
onpenesieHne BBIITYKJIOTO
MHOT'OYTOJIbHUKA;

I/I306pa)KaTI> H pacCliO3HaBaTb
BBIITYKJIBIC KW HCBBIITYKJIBIC

MHOT'OYTOJIbHUKU;
dbopMynupoBaTh u
J0Ka3bIBaTh yTBEPKICHUS O
CyMME€ YIJIOB  BBIIMYKJIOTO
MHOTOYTOJIbHHKA W CyMMe
ero BHEITHUX yTJIOB;
OOBSCHSITh, KaKHE€ CTOPOHBI
(BEpILKHBI)

YETBIPEXYTOJIbHUKA




Ha3bIBAIOTCS
POTUBOIOJIOKHBIMU;

dbopMyIUpoBaTH ONpeAeIICHUS
napasuieJiorpaMmMa, Tparneiuu,

paBHOOEAPEHHOMN U
MPSAMOYTOJILHOW  Tparenuu,
OpsIMOYTOJIbHHKA,  pomoOa,
KBajapaTa; u300paxaTh W
pacno3HaBaThb 3TU
YETBIPEXYTOJILHUKY;

dbopmynupoBaTh 1

JIOKa3bIBaTh  YTBEPXKICHUS
00 1504 CBOMCTBAX H
NpU3HAKax; pelarh 3ajayu
Ha BBIUHCIICHHE,
JI0Ka3aTeJILCTBO U
IIOCTPOCHHE, CBS3aHHBIE C
STHMU BUIAMU
YETHIPEXYTOJILHUKOB;
00BACHATDH, KaKHE JBE TOUKHU
HA3BIBAIOTCS

Pemienue 3agau
KonTtponbpHas
paborta Ne 2

CUMMETPUYHBIMU
OTHOCUTEIBHO IIPSMOU
(TOukH), B KakoM clly4yae
¢durypa Ha3bIBACTCS
CHUMMETPUYHOU
I'nasa VI. ITnomann 14 OOBICHATD, KakK
1 [Tnomans 2 IPOU3BOAUTCS  WU3MEpPEHUE
2 MHOTOYTOJIbHUKA 6 niomaaein MHO-
[Imomaon FOYrOJbHUKOB, KaKue
3 napajijiesiorpamMmma, 3 MHOTOYTOJIbHUKHU
TpEyTOoJIbHUKA u 2 Ha3bIBAIOTCS paBHO-
Tpanenuu 1 BEJIMKUMHU u KakKue
Teopema ITucdaropa PaBHOCOCTABJICHHBIMU;

dbopMynupoBaTh OCHOBHBIE
CBOMCTBa IIoIageu u
BBIBOJIUTH C WX ITOMOIIBIO

dbopMyIbI riomaaen
PsIMOYTOJIbHUKA,
napaJijiesiorpaMma,
TPEYTOJbHHUKA,  TpaICIHH,
dbopMynHpoBaThH u
JIOKa3bplBaTh  TeopeMmy 00
OTHOIIIEHUU mIomiaae

TPCYIrOJILHUKOB, HMCIOIIUX




o paBHOMY yTiy;
dbopmynupoBaTh u
JIOKa3bIBATh TeOpeMy

[Tudaropa u obpaTHyIO e€if;
BBIBOIUTE (popmyny I'epona
JUTS TTOINAIN TPEYTONbHUKA;

peuiaTb 3aJgadyu Ha
BBIYUCIICHUC )41
J0Ka3aTCJIbCTBO, CBA3aHHBIC

c dopmyraMu IUIOMIAACH |
teopemoit [Tudaropa

I'1aBa VII. IMoxoousnie | 19
TPEYroJbHUKH
1 Onpenenenue 2 OOBACHATH MIOHSITHE
MOJIOOHBIX TPEYTOJIb- MPOTMOPIIMOHATBEHOCTH
2 HUKOB 5 OTPE3KOB;  (POPMYJIUPOBATH
[Ipuznaku nogoous oTpeieICHUs O100HBIX
TPEYTOJIbHIUKOB 1 TPEYTOJIHLHUKOB u KO-
3 KoHnTtposnbHas padoTa 7 ¢ punmenta noaoOus;
Ne 3 Ilpumenenue dbopMynupoBaTh 51
mogoOus K JoKaza- JIOKa3bIBaTh TEOPEMBI: 00
4 TEIBCTBY TEOPEM U 3 OTHOIIIECHUU IUTOIIAJICH
pElIeHUIO 3a1a4 MOT00HBIX TPEYTOJBHUKOB, O
CooTHomeHus npU3HaKaX noaoous
MEXly CTOPOHAMHU U TPEYTOJbHUKOB, O CpeaHei
yrJiaMu 1 JUHUU  TPEYroJIbHUKA, O
NPSIMOYTOJIBHOTO NepPECCUCHUH MeuaH
TPEYTroJIbHUKA TPEYTOJIbHHKA, 0 po-
KonTtponbHas pabota MOPIIMOHATILHBIX OTpE3Kax B
Ne 4 IPSAMOYTOJIBHOM
TPEYTOJbHUKE;,  OOBACHSTH,

YTO TAKOE€ METOJI IMOJ00Ms B
3a/layax Ha TOCTPOCHUE, U
MPUBOJIUTH pUMepbI
NPUMEHEHUSI PTOTO0 METOJa;
OOBSICHATH, KaK  MOXHO
HCII0Jb30BaTh CBOMCTBaA
OoJ00HBIX TPEYTOJILHUKOB B
U3MEpPHUTEIbHBIX paboTax Ha
MECTHOCTH, OOBSICHSATH, KakK
BBECTH IOHSTHE IMOJIO0MS JIJIs

MPOU3BOJILHBIX ¢buryp;
dbopmyIupoBaTh

ompeeaeHus u
WUTIOCTPUPOBATh  TOHSITHS




CHUHYCA, KOCHHYCa u
TaHI'CHCa oCTpOro yriia

MpAMOYIT'OJIBHOI'O
TPCYI'OJIbHUKA, BBIBOIHUTD
OCHOBHOC TPUT'OHOMC-

TPUYECKOE  TOXKIECTBO W
3HAYCHHS CUHYyCa, KOCHHYyCa
U TaHreHca s yriio 30°,
45°, 60° pemarh 3axauu,
CBS3aHHBIE C  MOJ00MeM

TPEYTOJIbHUKOB, s
BBIYHCJICHHS 3HAYCHUU
TPUTOHOMETPUYECKHUX
GyHKUIMN UCIIOJIb30BaTh
KOMITBIOTEPHBIE IPOTPAMMBI
I'nasa VIII. OkpyxHOCTH 17
1 KacarenbHas K 3 HccnenoBars B3aUMHOE
2 OKPY’KHOCTHU 4 pacnoyioKeHUue MNpsIMOd U
LlenTpanbHbIe U OKPYKHOCTH;
3 BITMCAHHBIC YTJIIBI 3 dbopmyIHpoBaTh
Yetbipe ONpe/IeICHUE KacaTelbHON K
4 3aMeyaTebHbIC 4 OKPYHOCTH;
TOUYKH TPEYTOJIbHUKA (bopMyIMpOBATH u
Bnucannas " 2 JOKa3bIBaThb  TEOPEMBL: O
omucaHHas OKpyx- |1 CBOMCTBE KAacaTeIbHOW, O

HOCTH
Pewenue 3anau
KonTposbHas
pabora Ne 5

NpU3HAKe KacaTelbHOW, 00

OTpe3Kax KacaTeJIbHBIX,
NMPOBEAEHHBIX W3  OJHOH
TOYKHU; bopMynupoOBaThH

NOHATHS LEHTPAJIBHOIO yria
U TpagyCHOW MEPBI JyTI'H

OKPY>XKHOCTH;
dbopmynupoBaTh u
JOKa3bIBaTh  TEOPEMBI: O
BIIMCAaHHOM yTiIe, 0
IpPOU3BEACHUN  OTPE3KOB
epeCceKaIOIIUXCs XOopz;
dbopmynupoBaTh u
JI0Ka3bIBaTh TEOPEMBI,
CBs3aHHbBIC C
3aMeyaTeIbHbBIMH  TOYKAMHU
TPEeyroJIbHUKA: 0

OuccekTpuce yria H, Kak
CJIeJCTBUE, O TEpeceyeHUuu
OMCCEKTPUC TPEYroJbHUKA,




0 CepeIMHHOM
NEPHEHAUKYIIIPE K OTPE3KY
U, Kak  CJEICTBUE, O
NEepPECEYCHUN  CEepPEIUHHBIX

NEPIEHIUKYISAPOB K
CTOpPOHaM TpPEYTOJbHUKA; O
IIEPECECUYECHNUN BBICOT
TPEYTOJIbHUKA;
dbopmynupoBaTh
ONPENEIICHUS] OKPYKHOCTEH,
BIIMCAaHHOU B
MHOTOYTOJIBHUK U
ONMCAaHHOM OKOJIO
MHOTI'OYTOJIbHUKA,
dopmynupoBaTh "

JOKa3bIBaATb TCOPCMBI: 00
OKPYXKHOCTH, BIIMCAHHOM B

TPEYTOJIbHUK; 00
OKPY’KHOCTH, OTNIMCAaHHOU
OKOJIO TPEYTOJBHHUKA, O
CBOMCTBE CTOPOH
ONIMCAaHHOTO YEeThI-
PEXYrOJILHUKA; O CBOMCTBE
yIJI0B BIUCAHHOTO

YETBIPEXYTOJIbHUKA; PElaTh
3a1a44  Ha  BBIYUCIICHUE,

JI0Ka3aTeJIbLCTBO u
IMOCTPOCHUE, CBSI3AHHBIE C
OKPY>XHOCTBIO,
BIIMCAaHHBIMU u
ONMCAaHHBIMU
TpEYroJIbHUKaMH u
YEThIPEXYTOJbHUKAMU;
HCCJICIOBATh CBOMCTBA

KOH(Uryparuii, CBI3aHHBIX C
OKPY>KHOCTBIO, C TMOMOIUIBIO
KOMIIBIOTEPHBIX MPOrpaMMm

IHoBTOpEHHeE. Pemenue | 4
3agay4
9 kJ1acc
\ Howmep \ Conepxxanue \ Kosmn- \ XapaKkTeprUCTHKA




napa- Marepuana YeCTBO OCHOBHBIX BUJIOB
rpada 4acoB NeATENIbHOCTU
y4yeHuKa (Ha ypoBHE
y4eOHBIX JEeHCTBUIN)
[loBTOpEHHE Kypca reomeTpuu | 2
8 Kyacca
I'nasa | X. BekTopsl 12 @opMyJIMpOBATh  ONPENEIEHUs] U
1 [TonsiTue BexTOpa 2 WUTIOCTPUPOBATh TMOHSATHS BEKTOPA,
2 Crnoxenue U €ro JUIMHBI, KOJUIMHEApHBIX U
3 BBIYMTaHUE 4 pPaBHBIX BEKTOPOB; MOTHBUPOBATh
BEKTOPOB 5 BBCJICHUE TIOHATUM U JICUCTBUM,
YMHOXEHue CBSI3aHHBIX C BEKTOpaMH,
BEKTOpa Ha YHUCIIO. COOTBETCTBYIOIIUMHU puMepamu,
[Ipumenenue 1 OTHOCSIIUMHUCSH K  (Pusuueckum
BEKTOPOB K BEKTOPHBIM BEJIUYMHAM; MPUMEHATH
pELIEHUIO 3314 BEKTOPHI U JIEUCTBUS HAJ HUMHU IpU
KonTponbHas pEIICHNH T€OMETPUUECKUX 3a/1a4
pabota Ne 1
I'nraBa X. Mertoa koopaunatr | 10 OOBSICHATP U WJUIIOCTPUPOBATH
1 Koopannatsl 2 MOHATUSA TPSMOYTOJIBHOW CHUCTEMBI
2 BEKTOpa KOOpJWHAT, KOOPAWHAT TOYKU W
[Ipocreimue 3 KOOpJMHAT BEKTOpPa; BBIBOJUTH MU
3 3aJjaul B KOOpJH- UCII0JIb30BATh NPU PELICHUU 3a]ad
HaTax 3 GopMysibl  KOOPAMHAT  CEPEIUHBI
VYpaBHeHus 1 OTpe3Ka, JUTAHBI BEKTOpa,
OKpPYHOCTHU u 1 paccTOsHUS MEXIY ABYMSI TOUKaMH,
pSAMOH YPaBHEHHUS OKPYKHOCTH U MPSIMOUN
Pemenune 3amau
KonTtponpHas
pabota Ne 2
I'maBa XI. CoorHomenus | 14 dopMyIHpoOBaTh U WILTKOCTPUPOBATH
MEXKIY CTOPOHAMH | ONMpeNeNieHusl  CUHyca, KOCHHYyca,
yriamu TPeyroJbHHKA. TaHT'€HCa U KOTaHTreHca yrioB ot 0 10
CkansipHoe mnpou3BeJleHHUE 180°; BBIBOJIUTh OCHOBHOE
BEKTOpPOB TPUTOHOMETPUYECKOE TOXKIECTBO U
1 Cunyc,  KOCHHYC, 3 bopmybt MIPUBECHMUS,;
TAHT€HC, KOTAHTEHC dbopMynupoBaTh u JTIOKa3bIBaTh
2 yria 6 TEOpPEMBl CHUHYCOB M KOCHHYCOB,
CooTHouIEHUS NPUMEHATh WX TPU PEHICHUH Tpe-
MEXJy CTOpOHaMU YTOJIbHUKOB; OOBSICHATD, KaK
U yrIaMu 3 UCIIOJIB3YIOTCS TPUTOHOMETPUUYECKHE
TpPEeyroJbHUKA bopMysbl B U3MEPUTENBbHBIX padoTax
CkansapHoe 1 Ha  MECTHOCTH;  (OpPMYJIUpPOBAThH
IPOU3BEIECHUE 1 omnpeaeneHus yria MEXKTY
BEKTOpaMU U CKJISIPHOTO




BEKTOPOB
Pemenue 3amau

MPOU3BEJCHHUSI BEKTOPOB; BBIBOAUTH
bopMyly CKaJISIpHOTO MPOU3BEICHUS

KonTposnbHas yepes KOOPJAUHATHI BEKTOPOB;
pabota Ne 3 dbopmynupoBaTh U OOOCHOBBIBATH
YTBEPKICHUE 0 CBOMCTBax
CKAJIIPHOTO IPOU3BECHUS;
UCIIOJIb30BaTh  CKaJIpHOE  MpO-
U3BEJACHUE BEKTOPOB IMpPHU pPEIICHUU

3a/1a4
I'naBa XII. Jauna |12 DopMyIupOBaTh OIIpENICIIEHNE
OKPY:KHOCTH H ILIOIIAJb MPaBUIBHOTO MHOTOYTOJIbHUKA;
Kpyra dbopMynupoBaTh U JOKa3bIBaTh
1 [IpaBunbHBIC 4 TEOPEMBI 00 OKPYXHOCTSX,
2 MHOTOYT'OJIbHUKU OMUCAaHHOM  OKOJIO MPaBUIIBHOTO
Jnuna MHOTOYTOJIbHUKAa W BIIMCAaHHOU B
OKPY>KHOCTH u HEro; BBIBOJHUTb M HCIOJIB30BATh

IJIOIIAAb Kpyra
Pemenue 3agau
KonTtponpHas
pabota Ne 4

(1)0pMyJ'IBI JJIs1 BBIYMCIICHUA IIIIO0IIIaaun
IMpaBUJIBbHOI'O MHOTI'OYI'OJIbHHKA, €TI0

CTOPOHBI M pajguyca BIHCAHHOU
OKPYXKHOCTH; pelmarh 3aJadyd Ha
ITIOCTPOEHUE MPaBUIIbHBIX
MHOTOYTOJIbHUKOB; OOBSICHATH
MOHSATHUS JUIMHBI - OKPY>KHOCTH U
IUTOIIA U Kpyra; BBIBOJIUTH

bopMynBl A BBIYUCICHUS JUTHHBI
OKPY>KHOCTHU W JJIMHBI 1y, IUIOLIAAN
Kpyra ¥  IUIOIaad  KpPyroBOro
CEeKTOpa; MPUMEHSITh 3TH (HOPMYJIIbI
IIPU PEUICHUU 33734

I'naa XIII. JIBu:xenust

1
2

[loraTne nBMKEHUSA
[TapannenbHbII
MEPEHOC U TTIOBOPOT
Pemenune 3amau

N

OOBSCHSATB, YTO TAKOE OTOOpaKEHHUE
IJIOCKOCTH Ha ce0s U B KaKOM
Clydyae OHO Ha3bIBAETCS JBUKEHHEM
IUIOCKOCTH; OOBSACHATH, UYTO TaKoe
oceBasi CHUMMETpHUS, LEHTpabHas
CUMMETPHUS, TNApaJUIENbHBI NEPEHOC
U TOBOPOT; OOOCHOBBIBaTh, YTO ATHU
0TOOpakeHHsSI IIJIOCKOCTH Ha cebs
SIBJISIFOTCSI JTBUKCHUSIMU;
OOBSICHATh, KakOBa CBA3b MEXIY
JBUKCHUSIMU U HAJIOKCHUSIMU;
WJUTIOCTPUPOBATH OCHOBHBIE  BHU/IbI
JIBHKEHHUM, B TOM YHCJIE C ITIOMOIIBIO
KOMITBIOTEPHBIX TPOTrpaMM

I maBa

XI1V. HauanbHbie

CBCACHU U3 CTCPCOMCTPHUH

OOBSCHATD, 4TOo Takoe




MHororpaHHUKH
Tena
MMOBEPXHOCTHU
BpaIllCHUSA

51

MHOTOTPaHHUK, €ro rpaHu, péeopa,
BEPLIVHBI, IAaroHamiu, KaKoH
MHOTOTPaHHUK Ha3bIBAETCS
BBIYKJIBIM, 4YTO Takoe€ N-yrojbHas
npusMma, €€ OCHOBaHHUsA, OOKOBBIC
rpaHd W OOKOBBIE pE&Opa, Kakas
Mpr3Ma Ha3bIBAe€TCS MPSMON U Kakas
HAKJIOHHOH, 4YTO TaKo€ BBICOTA
MpU3MBbI, Kakasi MpU3Ma Ha3bIBACTCS
MapajuieyieNnuneIoM W Kakou Ta-
pajienenunes Ha3bIBACTCA
MPSMOYTOJIBHBIM; (DOpMyTUpOBaTH |
000CHOBBIBaTh YTBEPKICHUS 0

CBOICTBE JTUaro”aeun
napajulelienuIena M O KBajgpare
aUaroHaiau MPSIMOYTOJILHOTO

napajuiejenumnesa; OObBICHATh, YTO
Takoe OO0OBEM MHOTOTPAaHHMKA;, O00b-
SCHSITD, KaKou MHOTOTPaHHUK
Ha3bIBACTCS THUPAMHUJIONW, YTO TaKOE
OCHOBaHHME,  BEpIIMHA, OOKOBBIE
rpaHu, OOKOBbIe pEOpa U BBICOTA
MAPaMUJIBI, KaKas napamMuaa
HA3bIBACTCS TMPABWIBHOW, YTO TaKoe
amoeMa TPaBUILHONH TUPAMUJIBI,
OOBSICHSATh, KaKO€ TEJO Ha3bIBACTCS
MUAJTUHIPOM, YTO TaKo€ €ero och,
BBICOTA, OCHOBAHMUSI, paguyc, O00KoBas
MMOBEPXHOCTh, OOpasywIme, pas-
BEpPTKaA OOKOBOM MTOBEPXHOCTH,
KakuMu  (opMyJaMu  BBIPAKAIOTCSA
00béM W  Tomanb  OOKOBOM
MOBEPXHOCTH HHWJIMHAPA; OOBSCHSITH,
KaKO€ TeJI0 Ha3bIBAETCS KOHYCOM, YTO
TaKo€ €ro OCh, BBICOTa, OCHOBAaHWE,
OO0KOBasi MOBEPXHOCTH, 00pa3yIoIIHeE,
pa3BépTka OOKOBOM MOBEPXHOCTH,
KakuMH ~ (opMyslaMH  BBIpaXKaroTCs
00bEM KOHyCa W TUIONMIANh OOKOBOM
MOBEPXHOCTU;  OOBSACHATH,  Kakas
MOBEPXHOCTh Ha3bIBaeTCs cdepoit u
KaKkoe TEJI0 Ha3bIBAaeTCs MIApOM, YTO
Takoe paanmyc ©u auaMeTp cdepsl
(mapa), pacmo3HaBaTh Ha PHCYHKax
pU3MYy, TapaJUIeIeIuNe]1, MUPAMULY,




HUJIMH]P, KOHYC, Iap

IToBTOpEHME.
Pemnenne 3aau.
00 aKcHMoMax
IUIAHUMETPUH
HtoroBas
KOHTpOJIbHas1 padoTa
Ne 5
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