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IIVTAHUPYEMBIE PE3YJIBTATBI U3YUEHUA KYPCA TEOMETPUN
B 7-9 KIIACCAX

Harasignasi reomerpust
BbInyCKHUK HAY4YUTCSH:

pacno3HaBaTb Ha 4epTrexax, pPHUCYHKaxX, MOJAEIAX M B OKPYKAWOIIEM MHpE IUIOCKHE U
IPOCTPaHCTBEHHBIE T€OMETpUYECKHE (QUTYPHI;

pacrio3HaBaTh pa3BEPTKH KyOa, NPSMOYTOJIBHOTO TapajuleienuIieaa, MPaBUILHONW MUPaMUIBbI,
LWIMHIpPA U KOHYCA;

OTIpeNeNIATh 10 JIMHEHHBIM pa3MepaM pa3BEPTKH (QUTypsl JHHEHHBIE pa3Mepbl caMoil (purypsl u
Ha000pOT;

BBIYUCIIATH 00BEM NMPSAMOYTOJIBHOIO Napajiesenunesa.

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTD:
BBIYHCIIATH 00BEMBI IpOCTPAaHCTBCHHBIX 'COMCTPHUUYCCKUX (1)I/Il“yp, COCTAaBJICHHBIX U3 MPAMOYI'OJIbHBIX
napaujiCJICurIica0B,
er'Iy'6I/ITb U pa3BUTH MMPCACTABICHUA O IIPOCTPAHCTBCHHBIX I'COMETPHUIYCCKHUX (bnrypax;
- IPUMCHSATD ITIOHATUC pa3BépTKI/I AJI1 BBIIIOJIHCHUS ITPAKTHYCCKUX paC‘IéTOB.

I'eomerpuuyeckue Gpurypbl

BbInyCKHUK Hay4YuTCH:
[I0JIb30BAaTbCsl  A3BIKOM TIE€OMETPUU Ul ONMCAaHUS NPEIMETOB OKPYXKAIOIIEro MHUpa U HUX
B3aMMHOTO PACIIOJIOKEHHS,
pacrio3HaBaThb M U300pakaTb Ha uepTeXax W pPHCYHKaX TIeoMeTpuyeckue QUrypl M HX
KOH(Urypauuu;
HaXO/UTh 3HAUEHU JUIMH JIMHEHHBIX 2JIEMEHTOB (DUTYp U UX OTHOILIEHMS, TPAlyCHYIO MEPY YTJIOB OT
0 nmo 180°, mpuMeHss OmpeleneHus, CBOMCTBA U MpPHU3HAKU (UTYyp M UX DJIEMEHTOB, OTHOILIEHHS
¢uryp (paBeHCTBO, MOA0OME, CUMMETPHM, MOBOPOT, NapaliesIbHBI MEpPEeHoC); -ONepupoBaTh C
HAYaJIbHBIMH MTOHATUSMH TPUTOHOMETPHH W BBHIITOJHATH 3JIEMEHTApHBIC ONepanuy Hall QyHKIUIMHU
yTJIOB,;
pemaTh 3aJa4d Ha JI0Ka3aTesbCTBO, ONMUPAsCh Ha M3yYCHHbIE CBOMCTBA (PUIYp M OTHOIIEHUI
MEXTy HUMH U TIPUMEHSISI N3yUYE€HHBIE METO/IBI JOKA3aTEIbCTB;
pemaTh HECJIOXKHBIE 3aJaud Ha IOCTPOEHHUE, IMPHUMEHSAS OCHOBHBIC AJTOPUTMBI TOCTPOEHHS C
MTOMOIIIBIO ITUPKYIIS U IMHEHKH,
pemaTh MpocTeiie MIaHUMETPUIECKUE 3a/1a41 B IPOCTPAHCTBE.

BbInyCKHUK MOJYyYHUT BO3MOKHOCTD:
OBJIQJIETh METOJAMHU PEIICHUS 33/1a4 Ha BBIYMCICHUS M JOKA3aTEIbCTBA: METOJOM OT MPOTHUBHOIO,
METOJIOM MOA00MS, METOIOM Tiepedopa BapuaHTOB M METOJOM T€OMETPUIECKUX MECT TOUEK;
MpUOOPECTH OMBIT TPUMEHEHHUS aIreOpandeckoro W TPUTOHOMETPUYECKOTO ammapara W uaen
JIBUKEHUS MIPU PELICHUU T€OMETPUUECKUX 3a1aY;
OBJIQJIETh TPAAUIIMOHHONW CXEMOM PEIICHUS 33/1a4 Ha MOCTPOCHHUE C MMOMOUIBIO IIUPKYIISI U JTUHEUKU:
aHaJIn3, NIOCTPOCHUE, JOKA3ATENBCTBO U UCCIICIOBAHUE;
HAay4YUThCSl pElIaTh 3aJla4d HAa MOCTPOEHUE METOJOM I€OMETPUYECKOTO MECTa TOYEK U METOAOM
MOI00HS;
MPUOOPECTH OMBIT UCCIEAOBAHUS CBOMCTB IUIAHUMETPUIECKUX (PUTYp C TTOMOIIBIO KOMIIBIOTEPHBIX
MpOTrpamm;



NPUOOPECTH ONBIT BBIMOJHEHUS NHPOEKTOB Mo TemaM: «['eomerpuueckue mnpeoOpa3oBaHus Ha
wiockocTiy, «IloctpoeHne oTpe3koB no hopmyey.

N3mepenne reomeTpu4ecKux BeJTUYMH
BbINyCKHHUK HAY4YUTCS:

UCIIOJIb30BaTh CBOMCTBA M3MEPEHHS UIMH, IUIOIIAACH M YIJIOB NPH PEIICHUH 33]a4 Ha HaXOXKICHHUE
JUIMHBI OTPE3Ka, JUIMHBI OKPYKHOCTH, JUIMHBI IYT'M OKPYKHOCTH, IPAJyCHOM MEPHI yIIia;

BBIYKCIIATh JJTMHBI TIMHEWHBIX SJIEMEHTOB (DUTYP U UX YIJIbI, UCONIB3YsI GOPMYIIbI JUTHHBI OKPY)KHOCTH
U JUTAHBI TyTH OKPYKHOCTH, POPMYJIbI IUIOINaaAeH Guryp;

BBIYUCIIATE ILIOIMAAU TPECYTrOJIbHUKOB, NPAMOYI'OJIbBHUKOB, IapaJuICIorpaMmMoOB, TpaHeL{Hﬁ, KpyYros u
CEKTOPOB;

BBIYUCIIATH JUIMHY OKPYXXHOCTH, JJIUHY Ay OKPYXKHOCTH;

peliath 3a7a4d Ha JOKa3aTeIbCTBO C MCIOJIb30BAaHUEM (OPMYJ JJIHHBI OKPY)KHOCTH M JUIMHBI IyTH
OKPYXHOCTH, (popmyI mtomazaeit gpuryp;

peliath MPaKTHYECKHE 3aa4yM, CBA3AHHBIC C HAXOXKICHHEM TCOMETPHYCCKHUX BEIHUYUH (HCIIONB3Ys
Ipu H€O6XOIII/IMOCTI/I CIIPaBOYHHUKHU U TCXHUYCCKUC CpeIICTBa).

BbINyCKHHK MOJYYUT BO3MOKHOCTD:

BBIYMCIIATh  IUTOMAMM  (DUTYp, COCTaBICHHBIX W3 JBYX WA Oojiee  MPSIMOYTOJbHHKOB,
napauieIorpaMMOB, TPEYTOJbHUKOB, KPyra U CEKTOPa;

BBIYKMCIIATh  IUIONAMH  MHOTOYTOJbHHUKOB,  MCIOJB3YyS ~ OTHOINCHHS  PABHOBEIMKOCTH U
PaBHOCOCTABIICHHOCTH;

NpUOOPECTH OMBIT TMPUMEHCHUS alredpandeckoro M TPUTOHOMETPUYECKOrO ammapata W Hiaei
ABWIKCHUS IPpU PCIICHUHU 3a1a4 Ha BBIYHUCIICHUC HJIOHIaI[CfI MHOI'OYIrOJIbHUKOB.

Koopaunarsi
BbInycKHUK HAYy4YHTCS:

BBIYUCIIATE JJIMHY OTPE3Ka IO KOOpAWHATAM €TI0 KOHIIOB; BBIYUCIIATE KOOPAWHATBI CCPECANHBI OTPE3KA,
HCIIO/Ib30BaTh KOOPAUHATHBIA METOJ I U3YYEHUS CBOMCTB IIPSAMBIX U OKPY>KHOCTEH.

BBINYCKHUK MOJYYHUT BO3MOKHOCTD:

OBJIAZACTb KOOPAWHATHBIM METOJOM PCIICHHA 3a/la4 Ha BBIYUCIICHUC U JOKA3aTCIbCTBO, - HpI/IO6peCTI/I
ONBIT HCIOJIB30BaHUA KOMIIBIOTEPHBIX IIPOrpamMM Ul aHajlu3a 4YacTHBIX CIyd4aeB B3aMMHOIO
PAaCIIOJIOKEHUS OKPYKHOCTEN U IIPSIMBIX;

NpUOOpPECTH ONBIT BBINOJHEHUS MPOEKTOB Ha TeMy «lIpuMeHeHue KOOpJMHATHOTO METo/Aa NpHu
PEIIECHNN 3a/1a4 Ha BBIYMCIICHUE U JOKA3aTEIbCTBOY.

BekTopsl
BbInyCKHUK Hay4YuTCH:

OIIEpUPOBATh C BEKTOPAMM: HaXOJUTh CYMMY M Pa3HOCTb JBYX BEKTOPOB, 3a/IaHHBIX T€OMETPUYECKH,
HaXOJUTh BEKTOP, PaBHbIM MPOU3BEACHUIO 33JaHHOTO BEKTOpa Ha YUCIIO;

HaXOJUTh AJI1 BEKTOPOB, 3aJJaHHBIX KOOpAWHATAMM: JJINHY BEKTOPA, KOOPIUHATHI CYMMBI U Pa3HOCTU
IByX M 0oJee BEKTOpPOB, KOOpPAMHATHI TPOM3BEACHMS BEKTOpa HA YHUCIO, MPUMEHSS Mpu
HE00XOMMOCTHU COYETaTENIbHBIN, IEPEMECTUTENbHBIN U pacpeeTUTeIbHbIN 3aKOHBI,

BBIUUCIIATH CKAJSIPHOE NMPOU3BEACHUE BEKTOPOB, HAXOJUTh YTrOJI MEXKIY BEKTOpPAaMH, YCTaHABIIMBATH
MEPIEHIUKYJIAPHOCTD MPSIMBIX.

BbInyCKHUK MOJYy4YUT BO3MOKHOCTD:

OBJIAJIETh BEKTOPHBIM METOAOM JJIsl PELICHU 3a1a4 Ha BEIYMCIIEHUE U I0Ka3aTeNIbCTBO;
pUOOPECTU OMBIT BHIMIOJIHEHUS MTPOEKTOB Ha TeMy «lIpuMeHeHrne BEKTOPHOTO METOa MPH PELICHUN
3a/1a4 Ha BBIYMCIICHUE U JOKA3aTeIbCTBOY.



COJAEPKAHUE KYPCA
Harasanass reomerpusi. Harmsinbele mnpenctaBieHHst O IPOCTPAHCTBEHHBIX (Urypax: Kyo,

napajjiesienunen, INpu3sMa, nupamyaa, map, cdepa, KoHyc, uuiauHiap. M3oOpaxenue
npocTpaHcTBeHHBIX (uryp. IIpumepst ceueHuit. MuororpanHuku. [IpaBUiIbHBIE MHOTOTPAaHHHKH.
IIpumepsl pa3BEPTOK MHOTOTPAaHHUKOB, IMJIMHPA U KOHYCA.

[Tonarue 06béma; equHMLBI 00bEMa. OOBEM NPSAMOYTOJBHOIO NapaieNenunena, Kyoa.
I'eomerpuueckune purypsl. [Ipsmeie u yriel. Touka, npsimasi, INIOCKOCTb. OTPE30K, JIyd. YTOJI.
Bunel yrinos. BeprukaneHele U CMEKHBIE yIiibl. buccekrpuca yria.

[TapamtenpsHble W nepecekaroumuecs npsimele. [lepneHaukymnsapHsle  npsMbele. Teopemsl 0
[IapAJUIEIBHOCTH ¥ IEPHEHIUKYIAPHOCTH NPAMBIX. lleprneHaukynsp M HAakIOHHAs K HPSIMOM.
CepenHHBIN EPIEHAUKYIISIP K OTPE3KY.

I'eomerpuueckoe Mecto Touyek. CBoMcTBa OMCCEKTPUCHI yria M CEPeIUHHOIO NEpHEHIUKYIApa K
OTpE3KY.

Tpeyronbauk. Beicota, Meauana, OuccekTpuca, CpeaHsis JIMHUS TpeyroyibHuKa. PaBHOOeApeHHbIE U
PaBHOCTOPOHHME TPEYTOJIbHUKH; CBOMCTBA U NPU3HAKU paBHOOEIPEHHOro TpeyroyibHuka. [IpusHaku
paBeHCTBa TpeyrojibHUKOB. HepaBeHcTBO TpeyrosbHuUKa. COOTHOIIEHHS MEXIYy CTOPOHAMH MU
yrilamMH TPEYrojabHUKA.

CymMa yrinoB TpeyroipbHHKa. BuHemHme yriel TtpeyroipHuka. Teopema @aneca. IlomoOue
TpeyroipHUKOB. IlpusHaku mnonoOust TtpeyroapHukoB. Teopema Iludaropa. Cunyc, KocHuHYC,
TaQHI'€HC, KOTAaHINE€HC OCTPOro yIyla HOpsMOYTOJIbHOrO TpeyroibHuka U yriioB ot 0 go 180°
IIPUBEICHHE K OCTpoMy yriy. Pemenue mNpsAMOYrolbHBIX —TpEeyroJbHUKOB. (OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. POpMyJIbl, CBA3BIBAIOIINE CUHYC, KOCHUHYC, TAHT'€HC, KOTAHI'€HC
OJIHOIO M TOro e yria. PemeHue TpeyrojapHHUKOB: TeOpeMa KOCHUHYCOB M TEOpEMa CHUHYCOB.
3aMeyaTeNIbHbIE TOUKH TPEYrOJIbHUKA.

UYersipéxyronpuuk. [lapannenorpamm, ero cBoiicTBa u npusHaku. [IpaMoyronpHUK, KBaapart, poMo,
UX CBOWCTBA U NMpU3HAKU. Tpanenus, CpeHss JIMHNAS TPANeLHH.

MHoroyroiabHUK. Beimykiibie MHOTOyroiabHUKHA. CymMMa YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.
IIpaBriIbHBIE MHOTOYTOJIBHUKH.

OxpyxHocTh U Kkpyr. [yra, xopma. Cekrop, cermeHT. LleHTpanbpHbIM yros, BIUCAaHHBIA Yrod,
BEJIMYMHA BIIMCAHHOTO yria. B3auMHOe pacronoxkeHue npsaMon U OKPYKHOCTH, IBYX OKPY>KHOCTEH.
KacarenbHast n cexymas K OKpy>KHOCTH, UX CBOWCTBA. BrimcaHHble U ONMCAaHHBIE MHOTOYTOJIbHUKH.
OKpy>KHOCTb, BIHMCAHHAas B TPEYrOJbHUK, U OKPYKHOCTb, OINHCAaHHAs OKOJIO TPEYrojbHHKA.
BrnicaHHBIE M ONMCAHHBIE OKPYKHOCTH ITPABHUIIBHOIO MHOTOYT OJIbHUKA.

I'eomeTrpuueckue npeobpazoBanus. [lonstue o paseHcrse guryp. [lonsTie o aBMKEHHH: OceBas U
LEHTpaJIbHAs CUMMETPHUM, NapajuleNbHbI MepeHoc, moBopoT. [loHatne o mnonobuum ¢uryp u
TOMOTETHH.

ITocTpoeHust ¢ mMOMOLIBIO IUPKYJISA U JIMHEWKH. OCHOBHBIE 3aJJaul HAa IIOCTPOEHUE: JIEIEHUE OTpE3Ka
IIOII0JIaM; TOCTPOCHHME YTJa, PAaBHOIO JTaHHOMY; IOCTPOEHUE TPEYrOJbHUKA IO TPEM CTOPOHAM;
MOCTPOEHHE MEPIEHAUKYIApa K MPsMON; MOCTPOEHHE OUCCEKTPUCHI yIiia; AeJeHHe OTpe3ka Ha n
PaBHBIX YacTeH.

Pemrenne 3amau Ha BBIYMCIIEHHE, [10KA3aTENbCTBO M ITOCTPOEHHE C MCIOJIB30BAHUEM CBOWCTB
U3YyYEHHBIX (puryp.

HN3mepeHue reoMeTrpuvyecKuX BeJuMuYMH. J[mnHa oTpeska. PaccTosiHme OT TOYKM 10 TPSMOM.
PaccrosiHne Mexny napamuieabHbIMU IPSIMBIMU.

[IepumMeTp MHOTOYTOJIBHUKA.

JUInHa OKPY>KHOCTH, YUCJIO I1; IJIMHA YT OKPYKHOCTH.

I'pagycHas mepa yriia, COOTBETCTBHE MEXAY BEIMYMHOW LEHTPAIBHOIO YIVIa M [UIMHOM IyTH
OKPYKHOCTH.



[lonstTne miomanu miockux ¢uryp. PaBHOcocTaBieHHble U paBHOBenukue ¢urypsl. Ilnomans
npsiMoyrosibHuka. [lnmomanu  mapamienorpamma, TpeyrojbHMKa W Tpanenuu. Ilnomans
MHOroyrojpHuka. Ilnomane kpyra u momans cekrtopa. COOTHOLIEHHME MEXAy IUIOMIAIIMU
moI00HBIX (uryp.

Pemenue 3a1a4 Ha BEIYMCIICHUE U JJOKA3aTEIBCTBO C UCIIOJIB30BAHUEM M3YUYEHHBIX (DOPMYIL.
Koopaunartsl. YpaBuenue npsmoil. Koopnuaatsl cepeunbl otpeska. Gopmyiia pacCTOSHUS MEXKITY
JBYMSI TOUKaMU IJIOCKOCTH. Y PaBHEHHE OKPYKHOCTH.

Bekropsl. [[nmuHa (Moaynb) BekTopa. PaBeHcTBO BekTOpoB. KommuHeapHsie BeKTOpbl. KoopauHaTe
BEKTOpa. YMHOXKEHHE BEKTOpa Ha YHCIIO, CyMMa BEKTOPOB, pa3JIOKEHUE BEKTOpa IO JABYM
HEKOJUIMHEapHbIM BekTOopaM. CKalsipHOE MPOU3BEIEHUE BEKTOPOB.

TeopeTuko-MHOXKECTBEHHbIE TMOHATHUS. MHOXECTBO, 3JE€MEHT MHOXKECTBA. 3aJaHWe MHOXECTB
MIEPEYUCIICHUEM 3JIEMEHTOB, XapakTepucTudeckuM cBoiicTBoM. [lonMuoxkecTBo. OObeanHEHHE U
IIepeEcCeYeHUE MHOXKECTB.

JuieMeHThI JOruku. OnpeneneHue. AKCMOMBI U TeopeMbl. Jloka3zarenbcTBO. Jl0KazaTenbCcTBO OT
npotuBHOro. TeopeMma, oOpatHas gaHHOU. [Ipumep 1 KOHTpIIpUMED.

[loHsiTHE O PAaBHOCUIIBHOCTH, CIIEJJOBAHUU, YIIOTPEOICHNUE JIOTUUECKUX CBSI30K eciau ..., mo ..., 8
MOM U MOJILKO 8 MOM ClIyyae, JTIOTUUECKUE CBA3KU U, UIU.

I'eomeTpusi B ucropuueckom pa3sutuu. Ot 3emiiemepusi K reomerpur. [Tudarop u ero mkosna.
Qanec. Apxumen. IloctpoeHne npaBUIIBHBIX MHOTOYroJIbHUKOB. Tpucekuusa yria. Keaapartypa
Kpyra. YBoenue kyba. Mcropus uucna n. 3onoroe ceuenue. «Hauana» EBknupna. JI. Ditnep. H. U.
Jlo6GaueBckuii. McTopus maToro nmocrysara.

N300perenne MeToga KOOPAWHAT, ITO3BOJISIONIETO MEPEBOIUTh T€OMETPHUECKHE OOBEKTHI Ha
a3plk anredpel. P. Jlexkapt u II. ®epma. [lpumepbl pasnuuHbBIX CHCTEM KOOpAMHAT Ha
IIJIOCKOCTH.
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