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IlnaHupyemble pe3yJbTaThl H3YUEHHs YY€OHOIr0 MpeaMeTa

H3yuenue ceomempuu 6 7 — 9 Knaccax HanpaesieHo Ha 00CMUICeHUe C1e0YIOUUX yeneil:

e [IpomomKkuTh OBIIAJICHUE CHUCTEMOW T€OMETPUYECKHX 3HAHWH W YMECHHW, HEOOXOJMMBIX IS
IMPUMCHCHUA B HpaKTH‘IGCKOﬁ ACATCIIbHOCTH, U3YYCHHUA CMCKHBIX JUCHHUILIIMH, TPOAOJIKCHUA
o0OpazoBaHusl.

e [IpomoKUTh MHTEIUICKTYaJIbHOE Pa3BUTHE, (OPMHUPOBAHUE KAUECTB JTUYHOCTH, HEOOXOMMBIX
YeJIOBEKY JUIsl MOJIHOIICHHOW JKU3HU B COBPEMEHHOM OOIIECTBE; SICHOCTH M TOYHOCTH MBICIH,
KPUTUYHOCTH MBIIUICHUS, HHTYHIIAH, JIOTHYECKOTO MBIILICHUS, SJIEMEHTOB aJrOPUTMHUYECKON
KYJIBTYPBI, IPOCTPAHCTBEHHBIX MPEACTABICHUH, CIOCOOHOCTH K TPEOIOJICHHUIO TPYIHOCTEH;

o q)OpMI/IpOBaHI/Ie HpeI[CTaBJICHI/Iﬁ 00 HACAX U METOJAaX MATCMATHKU KaK YHUBCPCAJIIbHOT'O A3bIKa
HAYKU ¥ TEXHHUKH, CPEACTBA MOJICIUPOBAHHS SBJICHUI U MPOIIECCOB;

e Bocnuranue KylnbTypbl JUYHOCTH, OTHOIICHHWE K TEOMETPUM KaK K YacTH OOIICUYETIOBEYCCKOM
KYJbTYPbI, IOHUMAaHHUEC 3HAYNMOCTHU I'COMCTPUHU JIA HAYUHO-TCXHUYCCKOTI'O ITporpecca.

B xoxme mpenonaBanus reometpun B 7 - 9 Kiaccax, paOOThl HaJ (HOpMUPOBAHHEM Y YYaIIHXCS
MEPEYHCICHHBIX B TpOrpaMMe 3HAaHMKW M YMEHHU clieayeT oOpamjath BHUMAaHHE Ha TO, YTOOBI OHH
OBIIAJICBAIM  yMEHHUSMH OOIIEy4eOHOTO XapakTepa, pa3HOOOpa3HBIMH CIIOCOOAMHU IS TEIHLHOCTH,
PUOOPETAIIH OIIBIT:

® [IJJAHUPOBAHUS U OCYILIECTBJICHUS AJITOPUTMHUUECKON NEATEIbHOCTH, BBIIOJIHEHUS 3aJaHHBIX U
KOHCTPYMPOBaHUS HOBBIX aJITOPUTMOB;

® OBJAJEBAIM NPUEMaMHU AHAIUTUKO-CUHTETUYECKOMN JIEATENbHOCTH MPHU J0KA3aTEIbCTBE TEOPUU
U pELICHUH 3a/1a4;

e [[eJICHANPABJIECHHO OOpallaJiCh K MpUMEpaM U3 MPAKTUKU, YTO Pa3BUBACT YMEHUS YUallHUXCs
BBIWICHATh TIeoMeTpudeckue ¢GakThl, (GOpMBI M OTHOLIEHHUS B MpeAMEeTax M SBJICHUAX
JeUCTBUTENBHOCTH, WCHOJIB30BAIN SI3bIK T€OMETPUHU JAJS MX OIMCAHUSA, MPUOOPETaNN OIbIT
UCCIIEI0BATENbCKON JeSITeIbHOCTH, Pa3BUTHS UAEH, IPOBEIEHHs SKCIIEPUMEHTOB, 0000IIeHuS,
MIOCTAHOBKH U ()OPMYJIMPOBAHUS HOBBIX 33/1a4;

® CHOrO, TOYHOIO, TPaMOTHOTO H3JIOKEHUS CBOMX MBICIEH B YCTHOM M IMCBMEHHOW pedH;
IIPOBE/ICHUS] JIOKa3aTeJbHBIX PACCYXJEHHHM, apryMeHTalMi, BBIABIDKEHUS THUIIOT€3 U UX
00OCHOBaHHUS; TIOMCKa, CHCTEMAaTHU3allMM, aHauu3a U KiIaccupukauud HHGOpMAaIHH,
UCIOJb30BaHUS PAa3HOOOPA3HBIX HMH()OPMAIMOHHBIX HMCTOYHUKOB, BKIIOYas Yy4eOHyI0 H
CIPaBOYHYIO JIUTEPATYPY, COBPEMEHHBIE HH(POPMALIMOHHBIE TEXHOJIOTHH.

BbinyckHuk HayuuTes B 7-9 kiaccax (VI MCIIOJIb30BAHUS B NIOBCEIHEBHOI KU3HU M 00ecredeHHs
BO3MOKHOCTH YCIIELIIHOT0 IIPOJ0JIKEeHHsI 00pa3oBaHusA Ha 6a30BOM YPOBHe)

I'eomeTpuuyeckue purypbl

e  OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMH N'€OMETPHUUECKUX (UTYD;

e  U3BJIEKaTh UH()OPMAILMIO O TE€OMETPUUECKHUX (UTYpax, MPEACTABICHHYIO Ha YepPTekKax B SBHOM
BU/IE;

®  TPUMEHSTH AJIS PEelIeHUs 3a/]a4 reOMETpHUUecKre (PaKThl, €CIIM YCIOBUS UX MPUMEHEHUS 3a/JaHbl
B SIBHOM (hopMe;

e  pemiaTh 3aJ1a4M Ha HAXO0XJIEHUE T€OMETPUUYECKUX BETMUHH 10 00pa3liaM WK aJrOpUTMaM.

B noBceHeBHOI KU3HM U IPH U3YYEHHUH APYTUX NPeIMETOB:



®  ICIOJIB30BAaTh CBOMCTBA T€OMETPUYECKUX (PUTYp AJISL PEIICHUS] TUIOBBIX 3a/1a4, BOSHUKAIOIINX B
CUTYyalUsIX MIOBCETHEBHOW KU3HH, 3a7a4 IPAKTHYECKOTO COAEPIKAHMS.
OTHOomeHust

e OmnepupoBaTh Ha 6a30BOM ypOBHE MOHSATUSIMHU: PAaBEHCTBO (GUTYD, paBHbIE (PUTYPBI, PABEHCTBO
TPEYrOJIbHUKOB, NapaJICNbHOCTh MPSAMBIX, NEPHEHAUKYIAPHOCTh MPSIMBIX, YIVIBI MEXAY HPSIMBIMH,
MEePIEHIUKYIISIP, HAKIIOHHAS, TPOCKIIHSI.
B noBceHeBHOI KU3HU U IPH U3YyYEHUU JAPYTUX NPeIMETOB:

®  WCIOJIb30BaTh OTHOIIEHUS JUIsl pELICHUs TPOCTEUIINX 3a/1a4, BOSHUKAIOIINX B PEaTbHOU KU3HMU.
HN3mepeHuss u BbIYMCICHUS

e  BbINOJNHATH U3MEPEHUE JUIMH, PACCTOSHHM, BEJIMYMUH YIJIOB, C IMOMOIIbIO MHCTPYMEHTOB IS
WU3MEPEHU IJIUH U YIJIOB;

e npuMeHATh (QOPMYIBI TEPUMETpPa, TUIOMAAN U 00BeMa, TUIOIMIATN TIOBEPXHOCTH OTIESIBHBIX
MHOT'OTPaHHUKOB IIPU BBIYUCIECHUAX, KOT'/Ia BCE JAHHBIE UMEIOTCS B YCIIOBUU;

e mnpumMeHsTh Teopemy [ludaropa, 6a30BbIe TPUTOHOMETPHUSCKUE COOTHOIICHUS JIJIsI BEIYUCIICHUS
JUIMH, PACCTOSIHUM, IUIOLIAJEH B IPOCTEUIINX CIIyYasX.
B noBceHeBHOM KU3HM U NIPH M3YYEHHUH JAPYIUX NPeIMETOB:

®  BBIUHCIATH PACCTOSHMUS HA MECTHOCTU B CTAHJAPTHBIX CUTyalUsiX, IJIOLIAAU B IPOCTEUILINX
Clly4asx, MPUMEHATh (OPMYJIIbI B IPOCTEHIIINX CUTYAIUSAX B IIOBCEIHEBHON KHU3HU.
I'eomeTpuyeckue nocTpoeHust

e 1I300paxkaTh TUMOBBIC TJIOCKHE (QUTYpHI U (QUTYPHI B MPOCTPAHCTBE OT PYKU U C MOMOIIBIO
WHCTPYMEHTOB.
B noBceHeBHOM KU3HM U NIPH M3YYEeHHUH APYIUX NMPeIMETOB:

®  BBINOJHATH MPOCTEHIINE MOCTPOCHUS HA MECTHOCTH, HEOOXOAMMBIE B PEATTbHOM JKU3HHU.
I'eomeTrpuyeckune npeodpa3oBaHus

e  Crpouth Gurypy, CAMMETPUUHYIO JaHHOW (PUTYpPE OTHOCUTEIHLHO OCU U TOUKH.
B noBceHeBHOM KU3HM U NIPH M3YYEHHUH APYIUX NMPeIMETOB:

®  pacro3HaBaTh JBWKEHHUE OOBEKTOB B OKPYXKAIOIIEM MUPE;

®  pacrmo3HaBaTh CHMMETPUYHBIE PUTYPHI B OKPYKAIOIIEM MHUPE.
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

e  OmnepupoBarh Ha 6a30BOM ypOBHE MOHATHUSIMH BEKTOP, CYMMa BEKTOPOB, TIPOU3BECHNE BEKTOPA
Ha YKMCJI0, KOOPJMHATHI HA TNIOCKOCTH;

e ompenensaTh NPUOIMKEHHO KOOPAWHATHI TOYKH IO €€ HM300paKEHUI0 Ha KOOPIWHATHOMN
IJIOCKOCTH.
B noBceHeBHOI KU3HU U IPH U3YYEHUU APYTUX NMPeIMETOB:

®  UCIHOJIb30BaTh BEKTOPHl JUIsl pEHIeHUs NPOCTEUMIIMX 3a7ad Ha OIpPEJEICHHE CKOPOCTH

OTHOCHUTCIIBHOT'O ABMXKCHU .



BbINyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCS B 7-9 Kiaccax /s o0ecnevyeHusi BO3MOKHOCTH
YCIEHIHOTO MPOI0JIKeHUs 00pa3oBaHus HA 0a30BOM M YIIy0JIeHHOM YPOBHSX
I'eomeTpuueckue Gpurypsnl

o Onepuposamv NOHAMUAMU 2EOMEMPUUECKUX Puyp;

®  u3BIEKAMb, UHMEPNPEMUPOBAMb U NPeodpa306bl6amb UHOOPMAYUID O 2eOMEMPUYECKUX
Queypax, npedcmasneHHyr0 Ha Yepmetcax;

®  npumeHsmb ceomempuueckue (Gakmel Ol peuleHus 3a0ad, 6 MoM uucie, NpPeonoLacaruux
HeCKONIbKO UWA208 peuleHUs,

*  hopmynuposams 6 NPOCMEUWUX CIYUAAX CEOUCMEA U NPUSHAKU Pueyp;

®  00KA3bI8AMb 2OMEMPULECKUE VINBEPIHCOCHUSL,

® grademv  CcmMaAHOApmMHOU  Klaccuguxayueu — NIOCKUX  ¢ueyp  (mpeyeorvbHuKos — u
UemblPexy2oibHUKOB).
B noBce1HeBHOI )KM3HM M NIPU U3YYE€HHH IPYTHX MPEAMETOB:

®  UCNOIB308aMb  CEOUCMBA 2eOMEmMpUHecKux @ueyp O0as peuwleHuss 3a0ay NPAKMULECcKO20
xapakmepa u 3a0a4 U3 CMEeHCHbIX OUCYUNTUH.
OTHoOmIEeHus

e Onepuposamb NOHAMUAMU: PABEHCME0 ueyp, pasHvie ueypvl, paGeHCmeo mMpeyoibHUKOS,
napaiieibHOCmy  NPsSIMbIX, NEPREHOUKYISAPHOCMb NPAMBIX, Velibl MeNHCOY NPAMbIMU, NEPREHOUKYISD,
HAKIOHHASL, NpoeKyus, nooodue gueyp, nododHsie huzypuvl, NOO0OHbBIE MPEY2OTbHUKU,

®  npumensimo meopemy Daneca u meopemy 0 NPONOPYUOHATLHIX OMPEIKAX NPU PEULeHUU 3A0aY,

®  Xapaxkmepuzo8amv 63AUMHOE PACNONONHCEHUE NPAMOU U OKPYIHCHOCTU, O8YX OKPYHCHOCHIEI.
B noBceaHeBHOI )KM3HU M NIPU U3YYE€HHH IPYTHX MPEAMETOB:

®  UCNONB308AMb OMHOWEHUS OJISL PEUEeHUs 3a0aU, BOSHUKAIOWUX 8 PeaibHOU HCUSHU.
N3mepennsi u BbIYHCIEHHSA

o  Onepuposamb npedcmagieHusMu 0 OauHe, NIowaou, obveme Kaxk eerudunamu. lIpumensmo
meopemy Ilughacopa, ghopmynvl nrowaou, obvema npu peweHuu MHO2OUA208bIX 3a0ay, 8 KOMOPbIX He 8Ce
OaHHble NpeOCmasieHvl A6HO, d MpeOVIOm 6bIYUCIeHUl, ONepuposams Oolee WUPOKUM KOIUYECE8OM
Gdopmyn onumnvl, nrowaou, odvema, GLIYUCIAMb XAPAKMEPUCTMUKU KOMOUHayull gueyp (OKpysicHocmetl u
MHO20V20NIbHUKOB)  BbIYUCIAMb PACCMOAHUA  MeHCOy ueypamu, NpuUMeHsms MpueoHoMempuiecKue
Gopmynvl 015 8bIvUCIEHUL 8 6ONIee CTIONHCHBIX CIVUAAX, NPOBOOUMb BbIUUCTIEHUSA HA OCHO8E PABHOBEIUKOCTIU
U pasHOCOCMABIeHHOCU,

®  1POBOOUMb NPOCTbLE BLIYUCTIEHUS HA 0ObEMHBIX eNax;

®  opmyruposams 3a0auu Ha bIYUCTEHUE ONUH, NAowWadel U 00beMo8 U peuams Ux.
B noBceHeBHOI )KM3HM M NPU U3YYEHHH IPYTHX MPEAMETOB:

L4 I’lpOSO()MI’}’Zb BblUUC/IEHUA HA MecnHocmu,



®  npumenAmMb POpMYIbl NPU BLIYUCICHUAX 8 CMENCHBIX YUeOHbIX npeomemax, 6 OKpycaroueu
OeticmeumenbHOCmu.
I'eomeTpuyecKkne MOCTPOEHUsI

o II300padicamv ceomempuyeckue pueypobl N0 MeKCmoBoMy U CUMBOTIbHOMY ONUCAHUIO,

®  CB0D0OHO ONEPUPOBAMb YEPMENHCHBIMU UHCTNPYMEHMAMU 68 HECTIONCHBIX CIYUASX,

®  BLINOIHAML NOCMPOEHUS MPEY2OIbHUKOS, HPUMEHAMb OmoelbHble Memoobl NOCMPOeHUU
YUPKYIeMm U TUHEKOU U NPO8OOUMb Npocmeliiue UcCie008anUsl YUCIA peuleHull;

®  u3obpadxcamv munosvie HNIOCKUe Quaypbl U o0bOvbeMHble mend ¢ NOMOWbI0 NPOCEUUUX
KOMNbIOMEPHBIX UHCIPYMEHMOB.
B noBceaHeBHOI1 )KM3HU M IPU U3YYE€HHH IPYTHX MPEAMETOB:

®  BLINOIHAMb NPOCMeEuUe NOCMPOEHUS HA MECIMHOCIU, HEODX0OUMbLE 8 PEaNbHOU JCUHU,

®  OyeHUuBamMb pazmepvi peaibHbiX 00BLEKMO8 OKPYHCAIOUe20 MUpQ.
IIpeoOpa3zoBanusi

o  Onepuposamv noHAMUEM O8UJICEHU U NPeodpa308aHus nooodus, 61ademsv npuemamu
nocmpoenus. ueyp ¢ UCNOAb308aHUEM OBUINCEHUU U NPeodpa308anuti n000OUs, NPUMEHAMb NOLYYEHHbLE
3HAHUSA U ONBIM NOCMPOEHUL 8 CMENCHBIX NPEOMEemax U 8 PeaibHblX CUMYAYUAX OKPYHCAIouje2o Mupa,

e cmpoumbs Queypy, no00OHYI0 OAHHOU, NOJIBL30BAMBCS CEOUCMBAMU NOO00OUS 011 0OOCHOBAHUS
ceoticms ueyp,

®  NpuUMeHAMb C8OLUCEA O8UdICEHULL 0I5l NPOBEOeHUsl NPOCMeUX 000CHO8AHUIL CBOLICME huzyp.
B noBceaHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  NPUMEHIMb CEOUCMEA OBUICCHULL U NPUMEHIMb NO00OUe OJi1 ROCMPOCHULL U BbIYUCTEHUIL.
BekTopbl M KOOPIMHATHI HA MJIOCKOCTH

e  Onepuposamb NOHAMUAMU BEKMOP, CYMMA, PA3HOCMb 6EKMOPOS8, NPOuU3BedeHUe 6eKmopa Ha
YUCTO, V2Ol MeXHcOY BeKMOpAMU, CKAAPHOe Npou3eedeHue 6eKmopos, KOOPOUHAMbL HA NJIOCKOCMU,
KOOPOUHAMbL 6eKMOPA;

®  BLINOIHAMbL OeUCmBUs HA0 BeKmopamu (Clodxicenue, BblYUMAHUE, YMHOJCEHUEe HA YUCTO),
BLIUUCTAMD CKAJSIPHOE NPOU3BEOCHUE, ONpPedeisimb 6 NPOCMENUX CAVHasx Yeol Mencoy 6eKmopamu,
BbINOJHAMb  PA3IONCEHUE BEeKMOopd HA COCMAGIAIOWUe, NPUMEHAMb NOLYYeHHble 3HAHUA 6 u3uKe,
NoIb308AMbC POPMYNOU BLIYUCIEHUS PACCMOAHUL MeNCOY MOYKAMU NO U3BECHIHbIM KOOPOUHAMAM,
UCNONIb3068aMb YPABHEHUS (Pucyp 018 peuleHus 3a0auy,

®  npUMeHAMb BeKMOPbL U KOOPOUHAMbL Ol PEUeHUs] 2eOMempPUieckKux 3a0ay Ha GblYUCTeHUe
OJUH, V2Jl08.
B noBceHeBHO KU3HM ¥ TIPH U3YUYEHHHU JAPYTUX MPEIMETOB:

®  UCNONB308aMb NOHAMUS EKMOPO8 U KOOPOUHAM O peuleHus 3a0a4 no gusuxe, ceozpagpuu u

Opyeum y4eOHbIM npeomMeman.

TpeOoBaHKs K YPOBHIO MOATOTOBKH y4aluXxcs 7 Kjacca



Honorcuvl 3namv/nonumame:

OIpeZeIIEHNE TOUYKH, PAMOM, OTpEe3Ka, JIyda, yIia;

€VHMIIBI U3MEPEHUS OTpE3Ka, yIia,

OIIpEeCIICHNE BEPTUKAIIBHBIX U CMEKHBIX YIJIOB, UX CBOMCTBA;

oIpeziesIeHUE NEPIEHANKYISIPHBIX PSAMBIX;

OIpe/IeNIEHUE TPEYroJbHUKA, BUbl TPEYTOJIbHUKOB, IPU3HAKH PABEHCTBA TPEYTOJbHUKOB;
CBOWCTBA paBHOOEIPEHHOTO TPEYTOJILHUKA, ONPECIICHIE MeIMaHbl, OMCCEKTPHUCHI, BHICOTHI;
oIpeziesIeHUE NapajliebHbIX IPSAMBIX, X CBOMCTBA U IIPU3HAKHY;

COOTHOLLEHUE MEXKY CTOPOHAMHU U YIJIAMU TPEYTOJIbHUKA, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA;
oIpeziesieHUE NPSIMOYTOJbHOTO TPEYrOJIbHUKA, €T0 CBOWCTBA U MPU3HAKHU.

Jonscnot ymema:

0003Ha4YaTh TOYKH, OTPE3KH U MIPSIMbIE HA PUCYHKE;

CPaBHUBATh OTPE3KH U YIJIbI;

C IOMOUIBIO TPAHCIIOPTUPA ITPOBOAUTH OUCCEKTPUCY YITIA;

n300pakaTh MPSIMON, OCTPBII, TYION U pa3BEPHYTHIN YIJIbI;

n300pakaTh TPEYroJIbHUKN U HAXOAUTh UX [IEPUMETD;

CTPOUTH OMCCEKTPUCY, BBICOTY U MEAMAHY TPEYTOJIbHUKA,

JIOKa3bIBaTh IIPU3HAKN PABEHCTBA TPEYTOJIbHUKOB;

IIOKa3bIBATh HAa PUCYHKE MApbl HAKPECT JIEXKALIUX, COOTBETCTBEHHBIX, OZIHOCTOPOHHHUX YTJIOB;
JIOKa3bIBaTh IIPU3HAKU M1APAJUIEIIBHOCTH JABYX MPSAMBIX;

JIOKa3bIBaTh TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA; 3HATh , KAKOM YIOJI HAa3bIBAETCSl BHEIIHUM YITIOM
TPEYrOJIbHUKA,;

IIPUMEHSATH IPU3HAKU IIPSIMOYTOJIbHBIX TPEYTOJIBHUKOB K PEIICHUIO 33/1a4;

CTPOUTDH TPEYTOJIBHUKH I10 TPEM HIEMEHTAM.

Joncnbl 61a0ems KomnemenyuAMU: TO3HABATETIHHONM, KOMMYHHKATHBHOW, MHPOPMALTMOHHON 1
pedIIeKCUBHOM.

Cnocoout peuwiambsb cnedyiomue HCU3HECHHO-RpAKmu4uecKue 3a0auu:

CaMOCTOSITEJIbHO TMPHOOpeTaTh M MNPUMEHSATh 3HAHUS B PpasMUHBIX CHUTyalMsX, paboraTe B TIpymmnax,
apryMeHTHUpOBaTh M OTCTauBaTh CBOIO TOYKY 3pEHHUS, YMETh CIyIIaTh JAPYTUX, H3BIEKaTh Y4EOHYIO
MH(OPMALIMIO HA OCHOBE CONOCTAaBUTEIBHOIO aHAIN3a OOBEKTOB, IOJIb30BATHCS IIPEAMETHBIM YKa3aTelleM,
SHLUKJIONEINEN U CPABOYHUKOM ISl HAXOXKICHUST MH(QOPMAIMU, CAMOCTOSITENILHO JEHCTBOBATh B CUTYALIMSX
HEONPEIETICHHOCTH IIPU PELLICHUH aKTyalbHbIX JUI HUX MPOOJIEM.

TpeOoBanusi K ypoBHIO IOATOTOBKH yuyammxcs 8 kiacca
Honsncuvl snamv/nonumams:

MHOTOYT'OJIbHUKHU. BbIMyKkiibie MHOTOYroasHUKHU. CymMMa YIJIOB BBIITYKJIOTO MHOTOYTOJIBHUKA.
BrnncanHble ¥ onMCaHHbIE MHOTOYTOJIBHUKH. TPaBUJIbHBIE MHOTOYTOJIbBHUKHI

napajjienorpaMM, €ero CBoicTBa M mpu3Haku. [IpsAMOyroiabHHK, KBajapar, pomO, MX CBOWCTBa U
npu3Haku. Tpanenus, paBHOOeIpeHHAs Tparenus.

nmojo0ue TpeyrodbHUKOB; KodhurueHT nomoodus. [IpusHaku mogo0us TpEyroJIbHIUKOB.

teopema [Iudaropa.

IIPU3HAKU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

CHUHYC, KOCUHYC, TAHT€HC U KOTaHT€HC OCTPOTO yrja MpsIMOYTOJIbHOIO TPEYTrOJIbHUKA U YIJIOB OT 0°
0 180% IIPUBENIEHUE K OCTPOMY YIIIy.

3aMeyaTeNbHble TOYKH TPEYroJbHUKA: TOYKHM MEPEeCceYeHMs] CEpPEeIMHHBIX MEepIEeHIUKYISPOB,
OMCCEKTpHUC, MEINAH.

OKpY>KHOCTb U Kpyr. LleHTp, pamuyc, nuamerp. Jlyra, xopnaa. LleHTpaibHbIN, BIMCAHHBIA YIOJ;
BEJIMYMHA BIIMCAHHOTO yIiia. B3auMHOe pacnosiokeHue npsiMoi U OKPYKHOCTH, IBYX OKPYXHOCTEH.
KacarenbHast 1 cekymiasi K OKpYy>KHOCTH, PaBEHCTBO KacaTelIbHbIX, IPOBEIEHHBIX U3 OJHON TOYKH.
MeTtprueckue COOTHOUIEHHS B OKPY>KHOCTH: CBOMCTBA CEKYIINX, KACATEIbHBIX, XOPA.

OKPY’KHOCTb, BIIMCAHHAasg B TPEYIOJbHUK, W OKPYKHOCTb, OIIMCAaHHAs OKOJO TPEYrOJIbHHKA.
BrircaHHBIE M ONIMCaHHBIE YETHIPEXYTOJIbHUKHA. BIIMCAHHBIE U ONIMCAHHBIE OKPYKHOCTH IIPAaBUIBHOTO



MHOT'OYTOJIbHUKA.
U3MEepeHNe reOMETPUYECKUX BEIHUMH. J{JIHa TOMaHOoH, IepUMETp IPSIMOYTOJIbHUKA.
MOHSTHE O IUIOMIAAN MIOCKUX (uryp. PaBHOCOCTaBIEHHBIE U PaBHOBEINKUE (QUTYDBI.

IWIOIMaAbh MPSIMOYrOJbHHKA, MapauieiorpaMMa, TpEYroJibHUKa W Tpamnenud. CBs3b MeEXIy
TJTOIIAJISIMH TTOJJOOHBIX UTYD.

reomeTpuueckue npeodpazoBanus. Cummerpus guryp. OceBasi U HEHTpaIbHAsi CHMMETPHUH.

Honcnovt ymeman:

TI0JIb30BATHCSl FEOMETPUUCCKIM SI3BIKOM JITS OITHCAHHS [IPSIMETOB OKPYIKAIOIIETO MUPA;

pacIo3HaBaTh TEOMETPHICCKUE (PUTYPBL, PA3IHYATh UX B3AUMHOE PACIIOJIOKCHIC,

n300pakaTh TeoMeTpryYeckre (GUryphl, BBIMOIHATh YEPTEKH IO YCIOBUIO 3a/1a4d; OCYIIECTBIISATH
npeobpazoBanust GUryp;

BBIYHCIIATH 3HAYCHAS T€OMETPUHUCCKIX BETMIHH (JUTHH, YIVIOB, TUIOMIA/EH),B TOM drciTe Ui yrioB ot 0°
no 180°;

OMpCACIIATh 3HAYCHUS TPUTOHOMCTPHUYICCKUX (I)YHKI_II/Iﬁ 110 3aJIaHHBIM 3HAUYCHUAM YTJIOB;

HaxXoJuThb CTOPOHBI, YIUJIBI W IUIOAAW TPCYroJbHHUKOB, IOJWHBI JIOMAaHBIX, AYI' OKPYXHOCTH,
IUIOMIA/Ieii OCHOBHBIX IreOMETPUUECKUX GHUrYyp U HUTyp, COCTABICHHBIX U3 HHX;

pemaTh TeOMETPHUYECKUE 3a7aul, OMUPAsACh HA W3yUEHHBIE CBOWCTBA ()UTYp M OTHOUICHUH MEXKIY
HUMH, TIPUMEHSs JIONOJIHUTEIbHBIE IIOCTPOEHUs, aIredpanvyeckuil ammapar, CcooOpa)keHus
CHUMMETPHH;

MMPOBOAUTDH AOKA3aTCIbHBIC PACCYKACHUA IMTPHU PCHICHUHN 3a/1a4, UCII0JIb3Yyd NU3BCCTHBLIC TCOpeMI)I;
penraTh NpOCTEeHINNe TNITAHUMETPHYCCKUE 331a41 B IPOCTPAHCTBE.

Honxcnpl  enademv  KomnemeHuuamu:  y4eOHO-TIO3HABATEIbHOM,  1IEHHOCTHO-OPHEHTHPOBAHHOM,
pedraekcuBHON, KOMMYHHKATUBHOMN, HTHPOPMAIIHOHHOMH, COIIMATbHO-TPYI0BOIA.

Hcnonv3oeamsv npuodpemennvie 3HaAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMenbHOCMU U NOGCEOHEGHOIL
HCU3HU: JJISl OIMCAHUS PEAJbHBIX CUTYallMil Ha SI3bIKE N€OMETPUHU; PACUYETOB, BKIIFOYAIOIIMX MPOCTEHIINE
TPUTOHOMETpHUYECKHE (OPMYIIBI, PEIICHUS TeOMETPUYECKUX 337ad C HCIOJIB30BAHUEM TPHUTOHOMETPHH.
Pemenuss mnpakTHuUecKuX 3a/ad, CBS3aHHBIX C HAXOXJICHUEM TE€OMETPUUYECKUX BEJIMYMH; [OCTPOEHUI
TE€OMETPUIECKUMHU HHCTPYMEHTAMH (JIMHEHKA, YTOJIbHUK, IUPKYIIb, TPAHCTIOPTHUD).

TpeboBanus K ypoBHIO NOATOTOBKH y4yammxcs 9 Kiacca
Honscuvl 3namv/nonumams:

MOHSITHS : BEKTOP, CyMMa U Pa3HOCTb BEKTOPOB;

IIPOM3BEACHUE BEKTOPA HAa YUCIIO, CKAIIPHOE MPOU3BEIEHUE BEKTOPOB;

CUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC;

TE€OpeMa CUHYCOB U KOCUHYCOB;

pELlIeHNE TPEYTrOJIbHUKOB; COOTHOIIEHNE MEX]ly CTOPOHAMH M YIJIaMH TPEYTOJIbHUKA.
OIpEEIIEHNE MHOTOYTOJIbHUKA;

(opMyIIbI JUTMHBI OKPYKHOCTH, TUIOIIAAN KPYTa;

CBOMCTBA BIIMCAaHHOM M OMMCAHHON OKPYKHOCTH OKOJIO IIPaBUIILHOTO MHOTOYT'OJIbHUKA;
MIOHATHE JBUKEHMS HA IUIOCKOCTH: CUMMETPHSI, TapaJlIeNIbHbII IEpEHOC, TTIOBOPOT.

ﬂOJlJlCHbl ymemb:

MI0JIb30BaThCsl FEOMETPUUECKUM SI3BIKOM JUISl OITMCAHUS IIPEAMETOB OKPYXKAIOLLETO MHPa;

pacrmo3HaBaTh TEOMETpUYECKHe (UIYyphl, pa3M4yaTh WX B3aHMMHOE PACIOJIOKEHHUE; H300paxaTh
reoMeTpuyeckue (purypsl; BHIIOJHATH YEPTEKHU 10 YCIOBUIO 33/1a4H; OCYIIECTBIISATH MPeoOpa3oBaHMs
¢buryp.

pacro3HaBaTh Ha uYepTeXax, MOAEIIX M B OKpyXarouleil 0OCTaHOBKE OCHOBHBIE NMPOCTPAHCTBEHHBIE
Tesa, N300pakaTh UX; B MPOCTEHIIINX CITydasX CTPOUThH CEUSHHUS U Pa3BEPTKHU MMPOCTPAHCTBEHHBIX TEII.
MPOBOAUTH ONEpaliy HaJ BEKTOpPaMH, BBIYUCIATH [UIMHY M KOOPAMHATHI BEKTOpA, Yrojl MEXIy
BEKTOpaMH.

BBIYMCIIATH 3HAUYEHUS] TEOMETPUYECKUX BETMUUH (JIJIMH, YIJIOB, IUIONIAel, 0OOBEMOB); B TOM YHCIE: IS
yrioB ot 0° 1o 180° ompesensiTh 3HAYCHNMS TPUTOHOMETPHYECKIX (YHKIHIA 10 3HAYCHHIO OHON M3
HUX;

HaXOJUTh CTOPOHBI, YIVIbl W IUIOIIAAU TPEYrOJbHUKOB, UIMHBI JIOMAaHbIX, IOYI OKPY>KHOCTH,
IO OCHOBHBIX T€OMETPHUECKUX (DUTYp U PUTYp, COCTABICHHBIX U3 HUX,



® pemaTh T€OMETPUUECKUE 3aj[auH, ONMUPAACh HA W3yYEHHBIE CBOMCTBA (PUIYp M OTHOIIEHUH MEXIY
HUMU, TPUMEHSISI IOTIOJTHUTENIbHBIE TIOCTPOCHUS, aNreOpandeckuil 1 TPUTOHOMETPUUYECKUH ammapar,
CUMMETPHIO.

® [POBOAWUTH JOKA3aTEJbHBIC PACCYXACHUS IMPH PEUICHWU 3aJ]la4, UCIOJb3ys H3BECTHBIC TEOPEMBI,
pemaTh NpocTeHIe MIaHUMETPUIECKUE 33/1a4H B IPOCTPAHCTBE.

onoicHbl 61a0emb KomMnemeHyuAMU:

- uH(pOPMAIMOHHOM;

-  KOMMYHUKAaTHBHOM;

- MaTeMaTU4eCKOM, M0Apa3yMeBaIOLIEH, YTO ydaluecss yMEIOT MCI0Ib30BaTh MaTEMAaTUYECKUE 3HAHUS,
apudmernueckuii, anredpandeckuii anmapar JUisl ONKUCAaHUS U PEHIeHHUs MpoOJeM peanbHON >KU3HH,
IPaMOTHO BBITIOJHSTH aJITOPUTMHUYECKHUE MPEANTUCAHNS U UHCTPYKIIMU HA MAaTEeMaTHUYECKOM MaTepuaie,
MOJIb30BAaTbCA MaTeMaTHuecKuMu ¢GopMylaMu , MPUMEHATh MNPHOOpEeTEeHHbIe —airedpanveckue
npeoOpa3oBanus W (QYHKIMOHATBHO-TpAQUUECKHE TPEACTABICHUS JJIs ONUCAHWS W aHajau3a
3aKOHOMEPHOCTEH, CYIIECTBYIOIINX B OKPY)KAIOIIEM MUPE U B CMEXKHBIX MPEAMETaX;

- COUMAIbHO-JINYHOCTHOM, TOJpasyMeBaloOIIEl, UTO ydyalluecs BIAACIOT CTHUJIEM  MBILUICHHUS,
XapaKTepHbIM I MaTEeMaTHKH, €ro a0CTPaKTHOCTHIO, JOKa3aTeNbHOCTBbIO, CTPOTOCTHIO, YMEIOT
NPUBOANTH APTYMEHTUPOBAHHBIE PACCYKICHHS, JIeNaTh JIOTHYECKHEe OOOCHOBAHHBIC BBIBOJBI,
MIPOBOAUTH 000OIIEHUSI U OTKPHIBATh 3aKOHOMEPHOCTH Ha OCHOBE YaCTHBIX MPUMEPOB, IKCIIEPUMEHTA,
BBIJIBUTATh TUITOTE3bI, ICHO U TOYHO BBIPAXKATh CBOM MBICIIH B YCTHOW M MMCBMEHHOH peuu;

- OOIIeKYyIbTYPHOH, MOJpa3yMeBAIOIICH, YTO Yydalluecss MOHHMMAIOT 3HAYMMOCTh MAaTeMAaTUKH Kak
HEOThEMJIEMOM YacTH OOIIEUYEI0BEYECKON KYJIbTYpbl, BO3ACHCTBYIOLIEH Ha Apyrue 00JacTH KyJIbTypbl,
MOHUMAIOT, YTO (OpMaJbHBIH MAaTEeMAaTUYECKUN ammapaT cO3[laH U Pa3BUBAETCS C LIENBI0 PACIIUPEHUS
BO3MOYKHOCTEH €ro MPUMEHEHHsS K PEIICHUIO 3a[ad, BO3HUKAIOIUX B TEOPHH M MPAKTUKE, YMEIOT
YMECTHO HCIOJIb30BaTh MATEMAaTUYECKYIO CUMBOJIHUKY;

- NPEeAMETHO-MHPOBO33PEHUYECKOM, IOAPAa3yMEBAIOLICH, 4YTO Yydalluecs IMOHUMAOT YHHUBEpPCAJIbHBIN
XapakTep 3aKOHOB MAaTEMaTHYEeCKOW JIOTMKH, NPUMEHUMBIX BO BCEX O0JIACTAX YeIOBEUECKOH
JESTeIbHOCTH, BIAACIOT MPUEMaMH TOCTPOCHUS M HCCIEIOBAaHHMS MaTEMaTHUECKUX MOJENeH MpH
pelIeHNY MTPUKIIATHBIX 3a/1a4.

Hcnonvzoeams npuodpemennvie 3HaHUA U YMEHUA 6 NPAKMUYECKOU 0eAMenbHOCMU U NOGCEOHEGHOIL
MHCU3HU: JUISL OTMCAHUS PEATbHBIX CUTYallMil Ha 3bIKE€ TEOMETPHUM; /I PAacueToB, BKJIIOYAIOIIMX HpocTeiiime
TPUTOHOMETPHYECKUE (POPMYJIBI; TIPU PEUICHHH T€OMETPUYECKHUX 33/1ad C MCIIOJIb30BAHUEM TPUTOHOMETPHH;
JUISL pelleHus] TPAKTHYECKUX 3a/a4, CBS3aHHBIX C HAXOXKICHHEM TN€OMETPUYECKHX BETHYUH (HCHOJB3Yys MpPH
HEOOXOIMMOCTH CIIPABOYHUKH M TEXHUYECKHE CPEJICTBA); P MIOCTPOCHHH T€OMETPUIESCKIMI MHCTPYMEHTAMHU
(7HeliKa, YrOMbHUK, TUPKYITh, TPAHCTIOPTHD).

ConeprkaHue Kypca reoMeTpun B 7-9 kiaccax

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

BekTops!

[TonsiTie BekTOpa, MEHWCTBHS HaJl BEKTOpPaMH, HCIOJb30BaHUE BEKTOPOB B (DHU3UKE, pasiodiceHue
8eKMOpa Ha cocmasisawue, CKAIsPHoe NpouzeedeHue.

Koopaunartsi

OCHOBHBIC TIOHATHS, KOOPOUHAMbL BEKMOpPA, paccmosiHue mexcoy moukamu. Koopounamer
cepedunvl ompeska. Ypasnenus gueyp.



IIpumenenue 6ekmopoe u KoopourHam OJis peuteHus: NPOCMEUUUX 2eOMeMPUIECKUX 3a0ad.

Hcropus matematuku. 'eomeTrpuueckue purypnbi

@urypsl B reoOMeTPHH H B OKPYKalOLeM MHUpe

['eomerpuueckas purypa. DopMupoBaHue NpeICTaBICHUH 0 METAIPEAMETHOM HOHATHH «pUTypay.

Touka, TUHUS, OTPE3OK, IpsAMasi, JIyd, JOMaHas, MJI0CKOCTb, YToJl, OMCCEKTpUCA yIila U €e CBONCTBA,
BH/Ibl YTJIOB, MHOTOYT'OJIbHUKH, KPYT.

OceBast cuMMeTpHsi reoMeTpudeckux guryp. LleHTpanbHas cuMMETpuUsi TeOMETPUYECKHUX (UTYD.

MHOroyroJibHUKHN

MHOroyrojapHUK, €ro 3J€MEHThl U €ro CBOMCTBA. Pacro3HaBaHHE HEKOTOPBIX MHOTOYTOJIBHUKOB.
Buinyxnvie u negvinykivie mrocoy2onvruxu. 1IpaBuiIbHbIE MHOTOYTOJIbHUKH.

Tpeyronsauku. BeicoTa, Meauana, OUcCeKTpUca, CpeHss JUHUS TPEYyroJibHuKa. PaBHOOEIpEeHHBIN
TPEYroJIbHUK, €ro CBOWCTBA W TMpU3HAKU. PaBHOCTOPOHHMI TpeyrosbHUK. [IpsAMOYTroJbHBINM,
OCTPOYT'OJIBHBIM, TYNOYIOJIbHBIM  TPEYroJbHUKHA. BHemHue yrael TpeyronbHuka. HepaBeHCTBO
TPEYrOJIbHUKA.

UYerbipexyronpHuku.  Ilapamnenorpamm,  pomO,  OpsSMOYrojbHUK,  KBajgpar,  Tpameuus,
paBHOOeIpeHHas Tpanenus. CBoWCTBa U IPU3HAKU NapaijesorpaMma, poMoa, NpsMOyroJlbHUKa, KBaJpaTa.

OKpYyKHOCTB, KPYI

OKpy’>KHOCTb, KpYyT, UX 2JIEMEHTBl U CBOMICTBA; LICHTPAJIbHbIE U BIMCAaHHbIE yriubl. KacarenbHas u
cekywjas K OKDPYXHOCTH, uUXx ceolicmea. BrrucaHHble M ONUCaHHBbIE OKPYKHOCTH Ul TPEYrOJIbHHUKOB,
uemuvipexy201bHUK08, NPAGUILHBIX MHO20)20IbHUKOS.

I'eomeTpuueckne purypsl B npocTpancTBe (00beMHbIE TeJia)

Mmnozozpannuk u e2o anemenmvl. Hazeanus MHO20ZPAHHUKOE C PA3HLIM NOJOJICEHUEM U
Konuvecmeom epanel. IlepBUUHBIC TIPEACTABICHUS O TTHpaMUIE, apajuieNenunene, npusme, cepe, mape,

MUIIMHAPEC, KOHYCE, UX 3JICMCHTAX U HpOCTGfIH.IHX CBOMCTBAaXx.
OTHomEeHusa

PagencrBo puryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. IIpU3HaKN paBeHCTBA TPEYTOJIBHUKOB.

IHapanieJbHOCTH NPAMBIX

[Tpu3Haku M cBoicTBa MapajuleNbHBIX NPAMBIX. Akcuoma napannenvrocmu Eexnuoa. Teopema
Daneca.

IlepnenauKyaspHble NpsAMbIE

[Tpsimoit yroa. Ilepnenaukynsp k npsimoid. Haknonnast, npoekius. CepeAMHHBIN NEpIEeHAUKYISP K
otpesky. Ceoticmea u npusHaxu nepnenouKyIsApHOCIU.

Ilooobue

Ilponopyuonanvusie ompesxu, nooodue gueyp. IlooobHvie mpeyeonvHuku. IIpusnaku noooous.

B3aumHoe pacnoJiokeHue IPSIMON U OKPYKHOCTH, 08YX OKPYHCHOCTEU.
I/IaMepemm U BBIYUCJICHUSA

Beanuunbl

[lonsitue Benuuuubl. [nuna. U3mepenue qiunHbl. EnuHunbel u3MepeHus IauHbl. Bennuuna yria.
I'panycnas mepa yria.

[TonsTe o mmomaAu MiIOCKoW GUTYpHl M ee cBoiicTBax. M3mepenwe mmomaaei. EauHuiien
W3MEpPEHHUS TUIOIA/IHN.

[TpencraBnenne 06 o6beMe U ero cBoicTBax. Mi3mepenue oobema. Equnauiibl uamepenus 00beMoB.

HN3MepeHus 1 BLIYMCJICHUS

NHCTpyMEHTBl 11 U3MEPEHUNM M IIOCTPOCHUM; H3MEPEHHE W BBIYUCIEHHUE YIJIOB, JUIMH
(paccrosiauii), iomaae. Tpuronomerpudeckre (PyHKITUU OCTPOTO YIia B MPSMOYTOJIBHOM TPEYTOJIbHUKE
Tpuconomempuueckue hynxyuu mynoeo yena. BeluucieHne 3IeMEHTOB TPEYTOJIbHUKOB C UCTIOTb30BAHUEM
TPUTOHOMETPUYECKUX COOTHOLIECHH. DOpMYJIbI IIIOMIAAN TPEYTOIbHUKA, MApAIIIEIOorpaMMa U €ro 4aCTHBIX
BUJIOB, POPMYJIBI JUIMHBI OKPYKHOCTH M Iomaan kpyra. CpaBHEHUE W BBIYHCIIEHUE Tutomianeii. Teopema
[Tudaropa. Teopema cunycos. Teopema Kocunycos.

Paccrosinus

Paccrosnue mexny Toukamu. PacctosiHue ot TOuku A0 npsiMoi. Paccmosnue medxcoy gucypamu.
FeOMeTpuquKue MOCTPOCHUSA

['eomeTpryecKue MOCTPOSHUS ISl WLTIOCTPAIIMK CBOMCTB T€OMETPUIECKHUX (DUTYD.



WHCTpyMEHTBI [UIsl TOCTPOEHUM: LMPKYNb, JIMHEHKa, YrOJbHUK. [Ipocmeuiwiue nocmpoenus
YUupKynem u JUHetKou: NocmpoeHue OUCCeKMPUCHl yaid, NepneHOUKyIsapa K NpsAMol, yeld, pPasHo20
OaHHOMY,

Ilocmpoenue mpey2onbHUKO8 NO Mpem CHMOPOHAM, 08YM CHIOPOHAM U Y21y MedcOy HUMU, CHOPOHEe U
08YM NPUNEAHCAWUM K Hell Y2IaM.

enenue ompesxa 6 0aHHOM OMHOWEHUU.

I'eomerpuyeckue npeodpa3oBaHus

IIpeoOpa3oBanus

[TonsitTue mnpeoOpazoBanus. IlpencraBieHue 0 MeTanpeAMETHOM MOHITHH «IIPEOOpa3OBaHUE).
Ilooobue.

JBuKeHUs

OceBast ¥ LIEHTpaAJIbHAS CAMMETPHSL, 1080POM U NAPANIENbHbIl nepenoc. Kombunayuu osuscenuti Ha
NJIOCKOCMU U UX CBOUCMEA.

Bosnuknogenue mamemamuku xax nayku, smansvi ee pazsumus. OCHOGHbIE pa30enbl MAmemMamuKu.
Buloarowuecs mamemamuxu u ux 6x1ao 6 pazeumue HayKu.

beckoneunocms mmnoowcecmea npocmeix uucen. Hucna u onumsl ompeskos. Payuonanvuvie yucia.
Ilompebrnocmys 6 uppayuonanvuwix yuciax. Llxona lugazopa

3apooicoenue ancebpel 6 nedpax apugpmemuxu. An-Xopesmu. Poowcoenue dOykeennou cumseonruxu. I1.
@epma, ©@. Buem, P. Jlexapm. Hcmopus eonpoca o HaxoxcOeHuu @Hopmyn KoOpHel aneeopauieckux
ypasHenuii cmeneneli, bonvuiux yemoipex. H. Tapmanws, [oic. Kapoano, HX. A6ens, 3. ['anya.

llosenenue memooa xoopouHam, no360JAI0UWE20 NepesooUms 2eoMempuiecKue 00beKmvl HA SA3bIK
anceopwvi. llosenenue epaguxos @yuxkyui. P. [exapm, II. @epma. Ilpumepvl paznuunvix cucmem
KOOpOuHam.

3aoaua Jleonapoo Iluzanckozo (Qubonauuu) o kpoauxax, yucia Quoonayuu. 3adaua o WaAXMamuou
docke. Cx00uMocmos 2eomMempuieckoll npo2peccuul.

Hcmoxu meopuu eeposmuocmeii. cmpaxogoe oeno, aszapmuvle uepwl. 11, @epma, b.Ilackanw, .
bepnynnu, A.H.Konmozopos.

Om 3emneodenus k ceomempuu. Iugazop u eco wkona. @anec, Apxumeo. [Inamon u Apucmomerns.
Ilocmpoenue npasunvhvix MmHo2oyeonrvhuxos. Tpuccexyus yena. Keaopamypa kpyea. Yoeoenue kyba.
Hcmopus uucna n. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Junep, H.HU.Jlobauesckuu. Hcmopus namoeo
nocmynama.

T'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCIU OKPYAHCAIOUIE20 MUPQ.

Acmponomus u eeomempus. Ymo u xax ysnanu Aunaxcaeop, pamocgen u Apucmapx o pasmepax
Jlynot, 3emnu u Connya. Paccmosanus om 3emau oo Jlyner u Connya. Mzmepenue paccmosanus om 3emau 00
Mapca.

Ponv poccuiickux yuenvix 6 pazeumuu mamemamuxu: JI. inep. H.U. Jlobauesckuii, I1.J1. Yebviues,
C. Kosanesckas, A.H. Koamozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wxona mamemamuyeckux u HABULAUKUX HAVK,
paszsumue poccutickoeo ¢pnoma, A.H. Kpwinos. Kocmuueckas npoepamma u M.B. Kenowviu.



TemaTnueckoe NJIAHUPOBAHUE

7 kJ1ace
Ne n/m HasBanmue pasgesna, | Koo - XapakrepucTuka y4eOHoit
TeMbl BO AeATEeJbHOCTH y4alerocs
4acoB
I'nasa |. HauanbHble 10 OOBICHATD, YTO TAKOE OTPE30K, JyY, Yroi, Kakue (GUrypsl
reoMeTpuyecKme CBeJeHus Ha3bIBAIOTCSl PaBHBIMM, KaK CPAaBHUBAIOTCA U U3MEPSIOTCS
1 [Ipsimas u oTpe3okK. 2 OTPE3KH M YIJbl, 4TO TaKO€ TpajgyCc U rpanycHas Mmepa
JIyd u yroxn yIila, KakKOM YroJl Has3bplBAETCA IPSIMBIM, TYIBIM,
2 CpaBHEHME OTPE3KOB 1 OCTpBIM, Pa3BEPHYTHIM, YTO TAaKOE CEpelHHAa OTpe3Ka U
U yIJo0B OucceKTpuca yria, Kakue yriibl Ha3bIBAlOTCS CMEXXHBIMU
3 W3mepeHune oTpe3KoB. 3 U Kakue  BEpTUKaJIbHBIMU;  (HOPMYIMpPOBaTbH U
4 N3mepenue yrios 000CHOBBIBAaTh YTBEP)KIEHHUS O CBOWCTBAX CMEXKHBIX U
5 CmexHble 1 1 BEPTUKAJIBHBIX YIJOB; OOBSACHATH, Kakue MpsiMble
BEPTUKAIBHBIE YTJIbI Ha3BIBAIOTCS TEPIEHANKYISPHBIMH; (OpMyIHpOBaTh H
6 [lepnienAuKynsapHbIe 1 00OCHOBBIBATh YTBEP)KIACHHE O CBOMCTBE JBYX MpPSAMBIX,
psiMble MEPINEHIUKYISAPHBIX K  TpeTbeil;  u300paxkarb U
7 Pemenue 3anau 1 pacro3HaBaTh yKa3aHHbIE MpocTeiiine (Urypbl Ha uyepre-
8 KonrtpomnbHas padora 1 Kax; pelarb 3a1a4M, CBSI3aHHbIE C TUMH MPOCTEHIINMU
Nel ¢burypamu
I'naBa Il. Tpeyroabaukn 17 OOBsicHATH, Kakas (urypa Ha3bIBAC€TCS TPEYTOIBLHUKOM,
1 TpeyroapHuk 2 YTO TAaKo€ BEPIIMHBI, CTOPOHBI, YIVIBI WU IEPUMETP
2 IlepBb1ii IpHU3HAK 1 TPEYroJIbHUKA, KaKoHu TPEYrOJIbHUK Ha3bIBACTCS
paBeHCTBa paBHOOEIPEHHBIM M KakKoW paBHOCTOPOHHUM, KakKue
TPEYTroJbHUKOB 1 TPEYrOJIbHUKHA HAa3bIBAIOTCS PAaBHBIMHU; HU300pa)xaTh H
3 [lepnienaukynsp k 1 pacmo3HaBaTb Ha uepTeXax TPEYrOJbHUKH U HUX
npsiMoi 3J€MEHTHI; (OpMyNnHpPOBaTh U JOKa3blBaTh TEOPEMBI O
4 Menuansl, 1 MPU3HAKAaX PABEHCTBA TPEYTOJbHUKOB; OOBACHATH, UTO
OHMCCEKTPUCHI U Ha3bIBa€TCsl NEPHEHAUKYISIPOM, IPOBEAEHHBIM U3 JTaHHOUN
BBICOTHI TOYKW K JIaHHOM MNpsIMOi; (OpMynHpoBaTh M JOKa3bIBaTh
TPEYroJbHUKA TEOpEeMY O TMEpHeHIUKYyJIsipe K NpsAMON; OOBACHATD,
5 CaolicTBa 4 KakHhe OTPE3KM Ha3bIBAIOTCA MEAMAHOM, OMCCEKTPUCON U
paBHOOEPEHHOTO BBICOTOM TPEYTroJbHHUKA; (OPMYJIHUPOBATH M JI0KA3bIBATh
TPEYrOJIbHUKA TEOpPEMBbl O CBOWCTBaX pPaBHOOEIPEHHOTO TPEYrOJbHHUKA;
6 Bropoi#t u tpernit 1 pemars 3ajayd, CBA3aHHBIE C IIPU3HAKaMH pPaBEHCTBA
NIpU3HAKHU PAaBEHCTBA TPEYrOJbHUKOB W CBOHCTBaMH  paBHOOEIPEHHOTO
TPEYroJIbHUKOB TPEYroJIbHUKA; bopmynupoBaTh ompeseseHne
7 OKpy>KHOCTB 3 OKPYKHOCTH; OOBSACHATH, 4YTO Takoe LEHTp, paauyc,
3aiauu Ha 2 XOopAa M JMaMeTp OKPYKHOCTH; pellaTh MNpocTenIne
IIOCTPOEHUE 3aJa4d  Ha IIOCTpPOEHHME (IIOCTPOEHUE yIja, PaBHOIO
Pemenue 3anau JAHHOMY, TOCTPOEHHE OUCCEKTPUCHI yria, IMOCTPOEHHUE
KonrtponbHas pabora 1 MEPIEHIUKYIAPHBIX MPAMBIX, IIOCTPOCHHE CEPEIHHBI
No 2 OoTpe3ka) W Oojee CIIOXHBIE 3aJadH, HCIOIb3YIOIINe
yKa3aHHbIE MPOCTEMIINE; CONOCTABIATh  IOJTYYEHHBIN
pe3yabTaT C YCIOBHEM 3ajaud; aHAJIM3UPOBATh BO3MOKHBIE
clly4au
Iaasa l11. ITapannenbubie 13
npsivble
1 [TapannensHble 1 ®opMynHpoBaTh ONpPENENIEHUE MapayIeNIbHbIX MPSAMBbIX;
IpsIMbIE OOBSCHATH C  TOMOIIBIO  PHCYHKA, Kakue  YIJIbI,
2 [Ipu3naku 3 00pa3oBaHHBIE TIPU MEPECCUCHUN ABYX MPAMBIX CEKYIIEH,
MapajuleIbHOCTH ABYX Ha3bIBAIOTCS HAKPECTIIEKAIIMMH, KaKUE OJHOCTOPOHHUMU
IPSIMBIX U Kakue COOTBETCTBEHHBIMH;  (OpPMYyIUpOBaTh W




3 Axcuoma 3) JIOKa3bIBATh TEOPEMBI, BbIpaXKarouue MIPU3HAKU
napaIeabHbIX TPIMBIX NapajyIeIbHOCTH JBYX HPSMBIX; OOBACHATH, YTO TaKOe
Pemenue 3anau 3 aKCHOMBl ~T€OMETPUHM M  KakKhe aKCHOMBI  YyXe
KontponsHas padora 1 UCIIONB30BAINCh  paHee;  (OpMYIMpPOBATH  AKCUOMY
Ne 3 NapajuleJIbHBIX MPSMBIX U BBIBOJUTH CIEACTBUS U3 HEE,

hopmynpoBaTh
U JI0Ka3blBaTb TEOPEMBbI O CBOMCTBAX MapauleIbHbBIX
IPAMBIX,
oOpaTHble TeopemMaM O TMpHU3HAKaX NapayIeTbHOCTH,
CBSI3aHHBIX C HAKPECT JIEXkKAIIMMH, COOTBETCTBEHHBIMU U
OJTHOCTOPOHHHMH YTJIAMH, B CBSI3H C 3TUM OOBSACHSATBH, UTO
TaKoe YCJIOBHE M 3aKJIIOYEHUE TEOpeMbl, Kakas Teopema
Ha3blBaeTCs OOpaTHOW TI0O OTHONICHWIO K JaHHOU
TeopeMe; OOBICHATh, B 4YEM 3aKIIOYAeTCd METOA
JI0Ka3aTeIbcTBa OT MPOTUBHOTO:  (POPMYIUpOBATH U
JIOKa3bIBaTh TEOpeMbl 00 yriax C COOTBETCTBEHHO
napavieibHbIMU W NEPIEHAUKYJISIPHBIMA  CTOPOHAMU;
IPUBOAMUTH IPHUMEPHl HCIOJb30BAHUS ITOrO  METOa;
pelmare 3aJaud  Ha BbIUMCIEHUE, [JO0KAa3aTebCTBO U
MIOCTPOECHHUE, CBA3AHHBIE C NAPAJUICIbHBIMH MPSIMBIMU
I'naBa IV. CooTHOomICHMA 18 @dopMyIMpoBaTh U JI0Ka3blBaTh TEOPEMY O CyYMME YIJIOB
MesK/ly CTOPOHAMM U YIJIaMH TpEeyrojibHUKa M €€ CIeACTBHE O BHEUIHEM YIiie
TPeyYroJbHUKA TPEYroJIbHUKA; IPOBOJUTH KITACCH(HKAIIHIO

1 Cymma yriioB 2 TPEYroJIbHUKOB IO yriiaM; (popMynupoBaTh M JOKa3bIBaTh
TpEeYyrojibHUKa TEOpEMY O COOTHOLIEHMSX MEXJy CTOpPOHAMHU U YIJaMHU

2 CooTHOIICHUST MEXKTY 3 TpeyrojibHUKa (IpsMOe U 00paTHOE YTBEPXKICHHS) U
CTOPOHAMH U yriamMu CIIECTBUS U3 HEE, TEOPEMY O HEPABEHCTBE TPEYrOJIbHUKA;
TpEeYrojbHHUKa dbopMynupoBaTh U JI0OKa3blBaTh TEOPEMbI O CBOMCTBax

3 KonTponbhas padbora 1 MPSMOYTOJIBHBIX TPEYrOJIbHUKOB (IpsIMOYTOJIb HBIH
Ne 4 TpeyroibHUK ¢ yrioM 30°, mpu3Haku paBeHCTBa IMIps-
[IpssMoyToONBHBIE 4 MOYTOJIBHBIX TPEYTrOJIbHUKOB); (bopMyITpOBaTh

4 TPEYTOJIbHUKU ONpENENECHUs] PACCTOSHUS OT TOYKM [0 TPSIMOH,
[TocTpoenne 4 pPAaCCTOSHUS MEXJy NapajlIeIbHBIMM IPSMBIMHM; pEIIATh
TPEeyrojbHUKa IO 3a/laud Ha BBIYUCIIEHHE, JO0KA3aTEIbCTBO M IOCTPOECHHUE,
TpEM 371€eMEHTaM CBSI3aHHBIE C COOTHOILIEHUSIMH MEXJy CTOPOHAMHU U YIJaMH
Pemenue 3anau 3 TPEYroJIbHUKAa M pAacCTOSHUEM MEXIy MapaiieIbHbIMU
KonTponbnas padota 1 NpSIMBIMH, TPH  HEOOXOJUMOCTH MPOBOJUTH IO XOAY
Ne'5 pelIeHNs JIOTOJHUTEIbHBIE IIOCTPOCHMS, CONOCTABIATH

MOJy4YEHHBIN pe3ynbTaT C YCIOBUEM 3a/ayul, B 3a7a4ax Ha
IIOCTPOEHME UCCIEA0BATh BOSMOXKHBIE CIIyyau
IToBTOpEHUe. 12
Pemenue 3aga4
TeMaTnyeckoe IJIAHNPOBAHKE
8 kiace
Ne n/m Ha3zBanmue Kou - Xapakrepucruka y4e0OHoi
pasjeiia, TeMbl BO AeAITeIbHOCTH y4alerocs
4acoB
I'aaBa V. YeTbIpéXyroabHUKH 14 OOBSCHATH, qTO TaKoe JoMaHas,

1 MHOTOYyTOJTHHUKH 2 MHOTOYTOJIbHUK, €r0  BEPUIMHBI, CMEXHbIE

2 [Tapannenorpamm u 6 CTOPOHBI, JHaroHaid, H300paxarb M pac-
Tpanenus [I03HAaBaTh ~MHOTOYIOJBHUKM Ha  4YepTexax;

3 [TpAMOYTOJBHUK, 4 MOKA3bIBaTh 3JEMEHTHl MHOTOYTOJbHHKA, €ro




poMO, KkBazpar BHYTPEHHIOIO U BHEIIHIOIO  00JacTH;
4 Pemenue 3amau 1 dhopMynupoBaTh OTIpe/IeIICHIE BBITTYKJIOTO
5) KonTponbHas 1 MHOTOYTOJIbHMKA; M300pa’kaTh W paclo3HaBaTh
pabota Ne 1 BBIIYKJIbIE U HEBBIYKJIbIE MHOTOYTOJIbHUKH;
bopMynupOBaTh U JOKA3bIBATh YTBEPKIACHUS O
CyMM€ YIJIOB BBIIYKJIIOIO MHOIOYIOJBHUKA MU
CyMME €ro BHEIIHUX YIJIOB; OOBSACHSITH, Kakue
CTOPOHBI (BepIMHBI) 4eThIPEXYroJIbHUKA
Ha3bIBAIOTCS MPOTUBOMOIOKHBIMU;
(bopMyaMpoBaTh ONpEJENeHUs NapajieorpaMma,
Tpaneuuy, pPaBHOOECAPEHHOW M TMPAMOYTOJIbHOU
Tpamenuii, mpsMoyroibHUKa, pomba, KBaapara;
n300paxarpb u pacno3HaBaTh 3TH
Y4eThIPEXYTOJbHUKY; ¢bopmynupoBaTh u
JIOKa3bIBaTh YTBEPKJICHUS 00 UX CBOWCTBax M
IpU3HaKax; peuaTh 3aJayd Ha BBIYUCIIEHUE,
JI0Ka3aTeIbCTBO M TOCTPOEHUE, CBS3AHHBIE C
9TUMU BHUJIaMHU YETHIPEXYTOJILHUKOB; OOBACHSTH,
KaKhe JIBe TOYKH HAa3bIBAIOTCS CHUMMETPUYHBIMU
OTHOCHUTENIBHO NpPSAMON (TOYKH), B KaKOM Cllyyae
¢durypa Ha3bpIBaeTCSI CUMMETPHYHON
I'nasa VI. Ilinomaae 14 OOBSACHATH, KaK MPOHM3BOJUTCH H3MEPCHHUE
1 ITnomane 2 IIoIIaAeH MHOT'OYTOJIbHUKOB, Kakue
MHOT'OYTOJIbHUKA MHOTOYT'OJIbHUKH Ha3bIBAIOTCSI PABHOBEJIIUKUMHU U
2 [Tnomann 6 Kakie paBHOCOCTABICHHBIMHU; (HOPMYITUPOBATH
napasiesorpaMma, OCHOBHBIE CBOMCTBA IJIOLIa/led U BBIBOJUTH C UX
TPEYTOJIbHHUKA U IIOMOILbIO bopMyIbl rIonaaen
Tpaneuuu PsIMOYTOJIbHUKA, napajuienorpamMmma,
3 Teopema [ugaropa 3 TPEyroibHUKa, Tpaneuuu; (OpMyIHpOBaTh U
4 Pemenue 3anau 2 JI0Ka3bIBaTh TEOpPEMY 00 OTHOILEHHUM IUIOIIa el
5) KonTponbnas padota 1 TPEYTrOJIbHUKOB, MMEKIINX II0 PAaBHOMY YIIIY;
Ne 2 ¢dbopMynupoBaTh M JIOKa3bIBaTh  TEOpEMY
[Mudaropa n obpaTHyio €i; BBIBOAUTH (POPMYIy
I'epona 11 miomaaM TPEYrojbHHUKA; peElIaTh
3a/la4l  HAa BBIYMCIEHHWE U JI0Ka3aTeIbCTBO,
CBsI3aHHBIE ¢ (opMyJIaMH IJoLanell U TeopeMoi
[Tudaropa
I'nasa VII. ITogo6unie 19
TPeyroJbHUKH
1 Onpenenenue 2 OOBSACHATD  TMOHATHE  IPONOPILHOHATBHOCTH
MOJIOOHBIX TPEYTOJb- OTPE3KOB; dbopmMynupoBaTh OTIpE/ICIICHHUS
HUKOB MOJOOHBIX TPEYrOJIbHUKOB M KO3 (uIueHTa
2 [TpusHaku momgoOus 5 nogo0ust; ¢GopMyaupoBaTh W JOKa3bIBaTh TEO-
TPEYroJIbHUKOB pemMbl: 00 OTHOIIEHMH IUIOUIa/ el IMOJA00HBIX
3 Kontponbnas padota 1 TPEyroJbHUKOB, O  TpPU3HAKax  MOJI00us
No 3 TPEYTOJIbHUKOB, 0 cpenHei JTUHUU
4 [Ipumenenne 7 TPEYrOJIbHUKA, 0 IIepeCeUCHU MeJuaH
noao0us K JoKas3a- TPEYroJbHUKA, O MPONOPLUUOHAIBHBIX OTpE3Kax B
TEIILCTBY TEOPEM U MPSIMOYTOJIFHOM TPEYTOJIBHUKE; OOBACHATH, UYTO
PELICHUIO 3a1a4 TaKoe METOJ 1M000Ms B 33aJauyax Ha MOCTPOEHUE,
5 CooTHOIICHHS MEXTY 3 W TPUBOJIUTH TPHUMEPH TPUMEHEHHUS 3TOTO
CTOpPOHAMH U yIilaMu MeT0J1a; OOBACHATH, KaK MOXHO HCIIOJIb30BaTh
MPSMOYTOJHLHOTO CBOICTBa  TMOJOOHBIX  TPEYrOJBHUKOB B
TPEYroJbHUKA U3MEpUTETbHBIX  paboTax Ha  MECTHOCTH,
6 KontponbHas padota 1 OOBSACHATH, KaK BBECTU IIOHATHE IIOJOOUS A




IIPOU3BOJIBHBIX ¢buryp; dbopMynupoBarhb
omnpefeNeHuss M  WUIIOCTPUPOBATh  IOHATUSA
CHHYyca, KOCHMHYCa M TaHIE€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO  TPEYTrOoJIbHUKA;  BBIBOJUTH
OCHOBHOE€ TPUI'OHOMETPHUUYECKOE TOXKJIECTBO U
3HAueHUs CHHYCa, KOCHMHYyca M TaHIeHca JUid
yrioB 30°, 45°, 60°; pemiats 3a1a4u, CBSI3aHHBIE C
nogo0ueM TpPEeyroabHUKOB, [Js BBIYMCICHUS
3HAYEHUW  TPUTOHOMETPUYECKUX  (PYHKIUH
HCIO0JIb30BATh KOMIIBIOTEPHBIE IPOrPaMMBbl

I'naBa VIII. OkpyxHocTh

17

1

2

(6}

KacarenpHas x
OKPY>KHOCTH
LenTpanbHbie U
BIHCAHHBIC YTJIbI
Yetbipe
3aMeYaTeIbHBIC TOUYKH
TpPEYroJibHUKA
Brnucannas n
ONMCAHHAas OKPYX-
HOCTH

Pemenne 3amau
KonTponbhas padora
Ne 5

HccnenoBaTh B3aMMHOE PACIONIOKEHUE TIPSIMOU U
OKPYXHOCTH;  (OpMyNIHpOBaTH  OMpPEACIICHHE
KacaTelbHOW K OKPYXXHOCTH; (hopMyIupoBaTh
JIOKA3bIBaTh TEOPEMBI: O CBOMCTBE KacaTeJIbHOM, O
MpU3HAKe KacaTelabHOH, 00 oOTpe3kax Kaca-
TCIbHBIX, HpOBGI{éHHBIX nu3 OI[HOﬁ TOYKH,
(dbopMynTUpOBaTh MOHATUS LIEHTPAIBHOTO yria u
IpayCHOU MEPBI Iyru OKPY)XHOCTH;
dbopMyIMpoOBaTh W JIOKa3blBaTh TEOPEMBI: O
BIUCAHHOM yrIJjie, O NPOU3BEICHUH OTPE3KOB
nepecekarwImmuxcs xopa; GopmyaupoBath U
JOKa3bIBATh TCOpeMI)I, CBs3aHHBIC C
3aMeyYaTeNbHBIMU TOYKAMHU TPEYrOJIbHHUKA: O
OuccekTpuce yria W, Kak CJIEICTBUE, O
NepeceyeHnu ONCCEKTPUC TPEYroJIbHUKA;, O
CEpEIVMHHOM IIEPIEHIUKYIIAPE K OTPE3KY M, Kak
CIEACTBHE, O  TIEPECEYCHUHM  CEPEIUHHBIX
MEePICHIUKYISIPOB K CTOPOHAM TPEYroJbHUKA; O
repeceyeHnun BBICOT TPEyTOJIbHHKA;
dbopmynupoBaTh  ONpPEACIICHHUS  OKPYKHOCTEH,
BIMCAaHHOM B MHOIOYIOJIbBHUK M ONHCAaHHOU
OKOJIO MHOTOYTOJbHHKA; (OPMYIUPOBATH U
JOKa3blBaThb  TEOPEMBI: 00  OKpYXHOCTH,
BIIUCAaHHON B TPEYroJIbHUK; 00 OKPYXHOCTH,
OMMCAaHHON OKOJIO TPEYTroJIbHUKA; O CBOWCTBE
CTOPOH OIIMCAHHOTO YETBIPEXYTOJIbHUKA, O
CBOMCTBE yIJI0B BIIMCAHHOTO
YeTHIPEX YTOJIBHUKA; pemarhb 3aJa4n Ha
BBIYMCIICHHE, JI0Ka3aTelIbCTBO M IOCTPOEHHE,
CBJA3aHHBIC C Opr}KHOCTBIO, BIIMCAHHBIMU U
ONHMCaHHBIMHA TPEYyroJibHUKAMU n
YeTBIPEXYTOJbHUKAMU; HCCIEI0BATh CBOMCTBA
KOH(UTypaluii, CBSA3aHHBIX C OKPYXHOCTBIO, C
IIOMOIIBI0 KOMIIBIOTEPHBIX IIPOrPaMM

ITosTOpenue. Pemenue 3axau

9 Kiacce

TemaTnueckoe NJIAHUPOBAHUE

Ne i/

HasBanmne
pasnaesa, TeMbl

Ko -
BO
4acoB

XapakrepucTuka y4eO0Hoi
AeATEeJbHOCTH y4alerocs




IToBTOpEHME KypCca reoMeTpuu 8
KJacca

I'naBa | X. BekTopsbl 12 @opMynUpOBaTh ONPEAEICHU U UIUIIOCTPUPOBATDH ITOHATUS
1 [TonsiTue BexTOpa 2 BEKTOpPA, €ro JJIMHBI, KOJUIMHEAPHBIX U PAaBHBIX BEKTOPOB;
Cnoxenue u MOTHBHUPOBATHh BBEACHUE MOHATUN U IEUCTBUM, CBA3aHHBIX
BBIYUTAHHE BEKTOPOB C BEKTOpaMH, COOTBETCTBYIOIIUMHU MPUMEPAMH, OTHOCSIIIH -
2 YMHOXEHNE 4 MHUCSI K PU3UYECKUM BEKTOPHBIM BEIMYMHAM; TPUMCHATH
BEKTOpa Ha YHCIIO. BEKTOPHI U IEUCTBUS HAJl HUMH MIPU PEIICHUU reoMeTpuye-
3 [Ipumenenune 5 CKMX 3a/au
BEKTOPOB K PEIICHUIO
4 3a1a4
KontponbHas padota 1
No 1
I'naBa X. Meroa koopauHat 10 OOBACHATh W WIUTIOCTPUPOBATH MOHATHUS IMPSIMOYTOJIBHON
1 Koopaunats! BekTopa 2 CUCTEMBl KOOpPAMHAT, KOOPAMHAT TOYKH U KOOPAMHAT
2 [IpocTeiimue 3 BEKTOpA; BHIBOJUTH U UCII0JIb30BaTh IIPU PELICHUM 3aJa4
3aJla4d B KOOPIHU- dbopMynbl KOOPJMHAT CEPEeIUHBI OTpe3Ka, AJIUHBI BEKTOPA,
HaTax paccTosiHUSL ~ MEXAy JByMs  TOYKaMH, YpaBHEHMS
3 YpaBHeHus 3 OKPYKHOCTH U MPSAMO
OKPYXXHOCTH U
NpsIMOM
4 Pemenue 3anau 1
5 KoHTtponbHas padota 1
No 2
I'naBa Xl. CooTHO1LIEHUS 14 dopMynupoBaTh U WIUTIOCTPUPOBATH OMpPEIENeHUs CUHYCA,
MeKAy CTOPOHAMM U yrJaaMu KOCHHYCa, TaHTeHCa M KoTaHreHca yrioB oT 0 go 180°; BbI-
TpeyrojbHuka. CkaJjsipHoe BOJUTH OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECCTBO U Hop-
Nnpou3BeJeHue BEKTOPOB MYJIBI TIpUBEICHUS; (POPMYIHPOBATH M TOKA3BIBATh TEOPEMBI
1 Cunyc, KocuHyc, 3 CHHYCOB M KOCHHYCOB, IPUMEHSTH UX NPU PELICHUU TpE-
TAHT'€HC, KOTAHTEHC YTOJIbHUKOB; OOBSACHATD, Kak UCIIONIBb3YIOTCS
yria TPUTOHOMETpUUYECKHE (POPMYJIBI B U3MEPUTEIBHBIX paboTax
2 CooTHoteHus 6 Ha MECTHOCTH; (POpMyIUpOBaATh ONMpPEAETCHUS yIria MEeXIy
M€Ky CTOPOHAMH U BEKTOpPaMM M CKAJISIPHOTO IPOU3BEIEHUS BEKTOPOB;
yriaMu BBIBOJUTH (OpPMyNy CKaJspHOrO TIPOU3BEIECHUS dYepe3
TpEeyroJbHUKa KOOPJIMHATBI BEKTOPOB; (OpPMYIUpOBaTh U OOOCHOBBIBATH
3 CkansipHoe 3 YTBEP)KJCHWE O CBOMCTBAaX CKAJISAPHOTO TIPOU3BENCHUS;
IIPOU3BEJIEHUE BEKTO- UCIIOJIb30BaTh CKaJSIPHOE NPOU3BENCHHE BEKTOPOB IIPH
poB pelIeHnu 3a1a4y
4 Pewrenue 3anau 1
5) Kontponbnas pabota 1
Ne 3
I'nasa XII. Jauna 12 @opMyIMpPOBaTh ONMPEACICHUE MTPABUIBHOTO MHOTOYTOJIb-
OKPY’KHOCTH M ILUIOIIAb HUKa; (OPMYIHPOBATh U JOKA3BIBaTh TEOPEMBI 00 OKPYXK-
Kpyra HOCTSIX, OTMCAaHHOM OKOJIO MPaBUIBHOTO
1 [IpaBuibHBIE 4 MHOTOYTOJIbHUKAa WM BIHUCAaHHOW B HEro; BBIBOJAUTH U
MHOTOYTOJIbHUKH UCIOJIb30BAaTh (QOPMYJBl ISl BBIUYKMCICHUS IUIOLIAIU
2 JInuHa OKpPY>KHOCTHU 4 IIPaBWJIBHOTO MHOTOYTOJIbHUKA, €r0 CTOPOHBI U pajguyca
U TUIOLIAJb Kpyra BIMCAaHHON OKPYXHOCTH; pellaTh 3aJayd Ha MOCTPOEHUE
3 Pemrenue 3anau 3 MPAaBWIBHBIX MHOTOYTOJIbHUKOB; OOBSCHATH MOHSTHUS
4 KonTponbhas pabora 1 JJVHBl - OKPYXHOCTM M IUIOIIAJM Kpyra; BBIBOJIUTH
Ne 4 GbOopMyIBl IJsI BEIYUCICHHS JIUHBI OKPYKHOCTH U JITTUHBI
JIyTd, TUIOUIaJAM Kpyra W IUIOU[aJu KPYTrOBOTO CEKTOpa;
MPUMEHSTH 3TH (HOPMYIBI IPU PEIICHUN 3aa4
I'nasa XII1. IBu:kenus 6 OOBSCHATH, UTO TaKO€ OTOOpaKeHUE MIOCKOCTH Ha cels
1 | Tonsitue nBmKeHus 2 U B KaKOM CJIy4yae OHO Ha3bIBAECTCS JBUIKEHHMEM IJIOCKOCTH;




00BSICHATH, YTO TAKOE OCEBas CUMMETpPHS, LEHTpaJbHAas
CHMMETpHS, TapajuleNbHBIE  TEPeHOC | IMTOBOPOT;
00OCHOBBIBaTh, YTO 3TU OTOOpaXKEHMsI TUNIOCKOCTU Ha cels
SBIISIOTCS JBMIKCHUSIMH;  OOBSICHATH, KaKoBa CBS3b
MEXIY ABWKCHHUSMHU M HaJOXCHUSIMH; HIUTIOCTPHUPOBATH
OCHOBHBIE BHJIBl JBI)KCHHH, B TOM YHCIE C IOMOIIBIO
KOMITBIOTEPHBIX MPOrpaMM

OOBACHATH, YTO TAKOE MHOTOT'PAHHUK, €ro IpaHu, pEéopa,
BEPILMHBI, AUArOHAJIN, KAKOH MHOTOIPAaHHHUK Ha3bIBAETCS
BBIIIYKJIBIM, YTO TaKO€ N-yroJjibHasi pu3Ma, €€ OCHOBaHUS,
OOKOBBIE TpaHH M OOKOBBIE pEOpa, Kakas mpu3Ma Ha3bIBaeT-
Csl IPSIMOM U Kakasi HaKJIOHHOM, 4TO TaKO€ BbICOTA IIPU3MBI,
Kakas Ipu3Ma Ha3bIBAaeTCs NapaljIesIeNUIIEOM U KaKoi ma-
paJlIesienuIe]] Ha3blBaeTcs NPSIMOYTOJIbHBIM; (HOPMYJIHPO-
BaTh U 00OCHOBBIBATh YTBEPXKICHHS O CBOIMCTBE IMAroHajeu
napajuie’enumnesa u 0 KBajapaTe JUAaroHalud NPSMOYIoJjb-
HOTO MapajuieJienuIneaa; o0bsICHITh, YTO TaKOe 00BEM MHO-
rOrpaHHUKa; OOBICHATh, KAKOI MHOTOTPaHHUK Ha3bIBAaeTCsA
NUPaMHIOH, YTO TakOe OCHOBAaHWE, BEPIIMHA, OOKOBBIC
rpaHy, OokoBble pE&Opa M BbICOTA MNUPAMUIBI, Kakas
NMpaMuJia Ha3bplBaeTcs IpaBWIbHOW, YTO Takoe amodema
IPAaBUIBHON MUPAMUBI, OOBSICHATh, KAKOE TEJIO Ha3bIBACTCS
HWINHAPOM, UYTO TaKO€ €ro ocb, BBICOTA, OCHOBAaHWS,
paauyc, OOKoBas MOBEPXHOCTh, oOpasyroliue, pa3BEépTKa
OOKOBOIl IOBEPXHOCTH, KAaKUMU (POpMynamMH BBIpAKAIOTCS
00béM M MOIags OOKOBOM MOBEPXHOCTH LUIUHAPA;
OO0BSACHATDH, KAKOE TEJIO HAa3bIBAETCSA KOHYCOM, YTO TaKOE €ro
0Cb, BBICOTA, OCHOBAaHHE, OOKOBasl MIOBEPXHOCTh, 00pa3yro-
nue, pa3BépTka OOKOBOM MOBEPXHOCTH, KAKUMHU (popMyrnamu
BBIpAXKAIOTCS 00BEM KOHYca U IJIOMAab OOKOBOW MOBEPX-
HOCTH; OOBSICHATH, KaKasi TOBEPXHOCTh Ha3bIBaeTCs cepoit
M Kakoe TEJI0 Ha3bIBAaeTCs I1apoM, YTO TAKOE PaJNyC U IHa-
MeTp cdepsl (mapa), pacro3HaBaTh Ha PUCYHKaxX MpU3MY,
napajuleJenune, TMpaMuay, IWIMHAP, KOHYC, 1ap

2 [TapannenbHbIit 2
MIEPEHOC U TIOBOPOT
3 Pemenue 3anau 2
I'nasa XIV. HauaabHblie 4
CBe/ICHHsI U3 CTepeOMeTPHUH
1 MHororpaHHUKH 2
2 Tenaun 2
MTOBEPXHOCTH
BpaIICHUS
IMoBTOpEHHe. 8

Pemrenne 3agau. O0
aKcuoMax
IVIAHUMETPUH
Hrorosas
KOHTpOJIbHas paboTa
Ne 5







