DenepaabHas padoyas nporpamMma
y4e0HOro Kypca

"I'eomeTpus'
HA YIJIy0JICHHOM YPOBHE

B 7 - 9 Kkj1accax



®enepajbHas padbouass nporpaMma yde0Horo kypca '"'I'eomerpus' Ha yriy0JieHHOM
ypoBHe B 7 - 9 KkJjaccax (majee COOTBETCTBEHHO - MNporpamMMma y4eOHOro Kypca
"I'eomeTpus'', yueOHbIH KypcC).

1. IlosicHuTenpHAs 3aIuCKa.

1.1. 'eomeTpusi Kak OJWMH W3 OCHOBHBIX Pa3Je€lOB IIKOJbHOM MaTeMaTHUKH, MMEIOIIMMA
CBOCH LIENbI0 00ECTIeYNTh M3Y4YEHHUE CBOMCTB M pa3MepoB (UTYp, UX OTHOIICHHHA M B3aUMHOE
pacrojIoKeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTeNbHYI JIMHUIO. [leHHOCTh u3yudeHus
reOMETPUH Ha YPOBHE OCHOBHOT'O O0ILEro 00pa30BaHMs 3aKII0YACTCS B TOM, YTO 0OydJaroNHiics
YUYHATCA IIPOBOJWTBH JIOKA3aTEIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIHOYCHHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEP)KICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOAMTH
paccykaeHus "OT NPOTUBHOIO", OTIMYATh CBOIMCTBA OT MPU3HAKOB, (hOpMyIMpoBaTH OOpaTHbIE
yrBepxkaeHuss. Ocoboe 3HaUYeHUE JOKa3aTeibHas JTUHHUS MUMEET U YIIIyOJIeHHOTO H3y4YeHHS
MaTEMAaTHKH.

1.2. Ilenpto M3y4yeHMs] T€OMETPHUM SIBISIETCS HCIOJIB30BAHHME €€ KAaK HMHCTPYMEHTa Ipu
pEIICHUN KaK MaTeMaTH4YECKUX, TaK M IPAKTHUYECKHUX 3a/lay, BCTPEUAIOIUXCA B pealbHOU
xu3HU. OOyyaromuics JODKEH HAYYHTHCS OMPEACISITh T€OMETPUYECKYI0 (PUTYpy, ONHCHIBATH
CIIOBaMU YEPTEK MWIM PUCYHOK, HAWTH IUIOIIAJb 3E€MEJIbHOIO Yy4YacTKa, pacCUUTHIBATh
HEOOXOIMMYIO JUTMHY ONTOBOJIOKOHHOTO Kalems wium TpeOyemble pa3Mepbl Tapaxka s
aBToMoOwms. Ilpu pemeHun 3agad MpPaKkTUUECKOro XapakTepa OOydarolUiics yYUTCS CTPOUTH
MaTeMaTUYeCKUe MOJENN pEaIbHbIX JKU3HEHHBIX CUTYyallMil, NPOBOAUTH BBIYUCICHUS U
OLICHUBATH TOJIyYECHHBIN pE3ybTar.

1.3. Oco0eHHOCTh yueOHOTo Kypca yriayOJeHHOTO M3y4YEeHUs] TE€OMETPUM COCTOUT B TOM,
4yTo OOydarolecs HE IMPOCTO 3HAKOMATCS C ONPEAEICHHbIMU IOHATUSAMHU, a YBEPEHHO
oBJ1aJieBatoT UMU. CyIEeCTBYIOIINE TEMBI IPOTrPaMMbI 0a30BOr0 Kypca FreOMETPUH U3y4aroTCsl Ha
6osee rIyOOKOM YpOBHE, a o0yvaroliuecs: NpuoOpeTarT yMEHUs, IOMOraloliie UM YBEPEHHO
IPUMEHSTHh CBOM 3HAaHUS HE TOJbKO B MaTEMAaTHUKE, HO U B CMEXKHBIX IPEIMETAX, MIPEXK]IE BCETO
¢u3uke M HH(POpMATHKE, a TaKXKE I0Jb30BATHCS IOJYYEHHBIMH 3HAHMSAMU IpPU pPELICHUU
MPAKTUYECKHX 3ajau.

1.4. CornacHo yuyeOHOMY IUIaHy B 7 - 9 Kiaccax m3ydaeTcs yriyOJeHHbIH y4eOHbIH Kypc
"T'eomeTpusd", KOTOpBIA BKIIOYAET CJEIYIOIIME OCHOBHBIE pa3fenbl cojepxanus: "Hauana
reomerpun", "Tpeyronsauku", "OkpyxHocTh", "HeTbipexyroabHuku', "[lonobue", "DnemMeHTsI
tpuronomerpun", "Ilnomanu", a takxke "Meton xoopauHat", "Bektops", "IIpeoOpazoBanus
IJIOCKOCTH .

1.5. OO0uiee yuciio 4acoB, peKOMEHA0BAaHHBIX JJI 3y4eHHs yueOHoro kypca "['eomerpus”,
- 306 gacoB: B 7 knacce - 102 yaca (3 gaca B Henento), B 8 kiacce - 102 gaca (3 yaca B HeZen0),
B 9 kiacce - 102 gaca (3 yaca B HECIIO).

2. Coneprxanue o0y4yeHus B 7 Kiacce.

2.1. Hauana reomerpuu.

Hcropust BO3HUKHOBEHUS U pa3BUTHs reomeTpun. HauanbHble NOHATHA reoMeTpun. Touka,
npsimasi, OTpe3oK, Jayd. [lonsiTe 06 akcruoMe, TeopeMe, J0Ka3aTeNbCTBE, ONPEETICHHUH.

B3aumHoe pacnonoxeHue TOYeK Ha NpsMOM. M3MepeHue AJIMHBI OTpe3Ka, pacCTOsSHUE
MEX1y TOUKaMHU.

[Tonymiockocts M yros. Bunbl yrnos. M3mepenue BenuuuH yriioB. BeprukanbHble u
cMexHble yribl. [lapamienbHble M NEpHeHIUKYISpHbIE OpsMble. PaccTosiHME OT TOYKU 110
npsiMoi. buccekrpuca yria.

Jlomanas. Bupel nomasbix. JlnimHa — somaHoil.  MuoroyrombHuku.  [lepumerp
MHOTrOYyrojbHUKa. [IoHATHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble NpEACTaBICHHUS O paBEHCTBE QUIYp, HUX PACIOJIIOKEHUH, CHUMMETPHUH.
IIpocreiimue nocrtpoeHus. MHCTpyMEHTBI U1l U3BMEPEHUN U ITOCTPOEHUM.

2.2. TpeyroabHUKH.

Bunel TPEYTrOJIbHUKOB: OCTpPOYTOJIbHBIE, IIPSIMOYTOJIbHBIE, TYHOYTOJIbHBIE,
paBHOOEApEeHHbIE, paBHOCTOpOHHHE. MeanaHna, OucceKTpuca v BbICOTa TPEYTOJIbHHKA.



PaBenctBo TpeyronpHukoB. I[lepBblii M BTOpPOW NpU3HAKK PaBEHCTBA TPEYTrOJbHUKOB.
PaBHOOeIpeHHBIE TPEYroJbHUKH M HMX cBoiicTBa. [Ipu3HaK paBHOOEIPEHHOTO TPEYTOJIbHHKA.
Tperuit npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHoIIEHNST MEXAY CTOPOHAMM WM YIJIaMU TpeyrojbHUKa. HepaBeHCTBO TpeyrojbHHKA.
HepaBeHCTBO 0 171MHE JTOMAHOM.

Cummerpuunsie purypsl. OCHOBHBIE CBOMCTBA OCeBOM cuMMeTpHH. [IpuMepsl cuMMeTpuu
B OKpPY’KaroIleM MUpE.

2.3. IlapannenpHble npsMble. Cymma yrioB MHOroyrojibHuKa. [lapamienbHOCTh NpsAMBIX,
HCTOPUYECKHE CBEJEHUS O nocrynare EBkinuaa u o poiau

JIo6ayeBCKOro B OTKPBITUM HEEBKINI0BOU reomeTpun. CoiicTBa u npusHaku 4807

napauleapHbIX NpsAMbeIX. CymMma yIjoB TpeyroJbHMKA. BHEIIHME yriel TpeyroJbHUKA.
CyMMa BHYTPEHHUX YIJIOB MHOIOYTrOJIbBHMKAa M CyMMa BHEIIHHUX YIVIOB BBIIYKIJIOTO
MHOT'OYTI'OJIbHUKA.

2.4. IIpsMOyroJibHbIE TPEYTOJIbHUKU.

IIpu3Hakyu paBeHCTBa NPSAMOYTOJIBHBIX TPEYrOJbHUKOB. lleprneHaukyissp M HakIOHHasd.
CBolicTBO MeauaHbl MPSMOYIOJBHOTO  TPEYrOJbHHKA, IPOBEJEHHOW K THUIIOTEHY3E.
[IpsiMOyTOJIbHBIN TPEYTOJIBHUK C YIioM B 30°.

2.5. OKpyXHOCTb.

IToHATHS OKPY’KHOCTH U KpyTa. DJIEMEHTHI OKPY>KHOCTH M Kpyra: LIEHTp, painycC, T1aMeTp,
X0pAa, ux cBoicTBa. B3anMHoe pacnoiokeHrne OKpyHoCTU U npssMoi. KacarenpHas u cexymas
K OKpYXHOCTH. OKpy>XHOCTb, BIHUCaHHass B yrois. IIpocreiimme NOCTpOEHUS C NOMOLIBIO
LUPKYJIS U JINHEUKU.

2.6. 'eoMeTprueckue MecTa TOUEK.

[lonsTe o reomerpuueckoM Mmecre TodeK. [IpuMepbl reoMeTpu4ecKMX MECT TOUYeK Ha
IUIOCKOCTH. buccekTprca yria u cepeIuHHBIA NEPIEHIUKYISIP K OTPE3Ky KaKk Ie€OMETpUUYECKUE
MecTa Touek. OnucaHHas OKPYKHOCTb TPEyrolbHHUKA, €€ LEeHTP. MeTo reoMeTpu4ecKiux MecT
TOYEK IIPU PELICHUH F€OMETPUUECKUX 3aad.

2.7. IlocTpoeHus ¢ MOMOILBIO LIUPKYJIS U JTUHEUKH.

Hctopuueckue ceneHus. OOOCHOBAaHUS MPOCTEHIINX NOCTPOSHMH, STambl 3aJaud Ha
MOCTPOEHUS, PEHICHHE 3a]]a4 Ha TOCTPOCHUE UPKYJIEM U JIMHEHKOM.

3. Coneprxanue oOyueHHs B 8 Kiacce.

3.1. YUeTbIpexXyroJbHUKH.

[TapannenorpammM, ero npu3Haku M cBoicTBa. [IpsMoyronbHuK, pomO, KBajapar, HX
npusHaku U cBoicTBa. Tpanenus. PaBHOOenpeHHas Tpamenusi, €€ CBOWCTBA M IPHU3HAKU.
[TpsimoyronbHas Tpaneuus. Cpeassis IMHUS TpaNeuu.

CpenHsisi TUHUS TpeyrojbHUKa. MerTon yJIBOEHHs MeauaHbl TpeyrosibHHKa. Teopema o
NIEPECEYEHUH MEIMaH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPONOPLUUOHAIBHBIX OTpe3kax. Teopema BapunboHa s
IIPOU3BOJILHOTO YETHIPEXYTOJILHUKA.

lenTpanbHO-cUMMETpUUYHBIE (DUTYPHI.

3.2. ITonoGue.

[TogoOue TpeyroabHUKOB, K03 dunmeHT moaobus. [IpusHaku momo0us TPEYroJIbHUKOB.
[TpumeHeHne MOA00HS IPU PELICHUH T€OMETPUUYECKUX U MPAKTHUECKUX 3aj1ay.

3.3. Ilmomans.

[Tonatue o mromaau. CBolicTBa IUIomaAel reomerpudeckux ¢uryp. Ilpocreiimue
dbopMyInbl Uil MJIOLIAAM TPEYrojibHHKA, MapajuienorpamMma, poMm6a u Tpaneuuu. Ilmomaan
no00HBIX puryp. OTHOIIEHUE MIIOIAIEH TPEYTOJILHUKOB.

3.4. Teopema Iludaropa.

Teopema IIudaropa. Ilpumenenue teopemsl Iludaropa mpu perieHUu NPaKTHUECKUX
3a1ad.

3.5. Dy1leMeHTBl TPUTOHOMETPHUH.

CuHyC, KOCHHYC, TAHT€HC W KOTAHI€HC OCTPOT0 yria MPSMOYTOJbHOTO TPEYTrOJbHHKA.



Tpuronomerpuueckue ¢ynknuu yriaoB B 30°, 45° m 60°. IlpomopuuwoHaNbHBIE OTPE3KH B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

3.6. YTIIbl ¥ 4EThIPEXYTOJIbHUKH, CBSI3aHHBIE C OKPYKHOCTBIO.

BrnucanHble M LIEHTpaJIbHBIE YIJIbL, YIOJ MEXKIY KacaTeJIbHOM U XOPIAOM. YTIIBI MEKIY
XOpJaMd M CEKyIIMMH. BrHucaHHblE M ONUCAaHHbIE OKPYKHOCTH TpPEyroJbHUKA U
4eThIpexyroJpHuku. CBOICTBA M MNpPU3HAKK BIIMCAHHOTO YETHIPEXYroJIbHUKA. B3aumHoe
pacnosoxeHue JByX OKpyxHocTed. Kacanume okpykHocteil. OOmue KacaTellbHbIE K JIBYM
OKPYHOCTSIM.

4. Conepxanue oOydeHus B 9 Kiacce.

4.1. PemieHue TpeyroibHUKOB.

Cunyc, kocuHyc, TaHreHc yrioB oT 0° go 180°. OcCHOBHOE TpPHUTrOHOMETPUUECKOE
ToxkAecTBO. PopMyIbl puBeneHus. Pemenue TpeyroabHUKoB. Teopema KOCHHYCOB M Te€OopeMa
CHUHYCOB. PenieHne npakTH4eCKUX 3aJad C HUCIOIb30BAHMEM TEOPEMbl KOCHHYCOB U TE€OPEMBbI
CUHYCOB. PelieHne 3aja4 reoMeTpuYeCKO ONTHKY.

Tpuronomerpuyeckue GopMyibl ISl IIIOMAAN TPEYrojbHUKA, MapajienorpaMmma, pomoa,
Tpaneuuu. @opmyna ['epona. @opmyiia mioniay BbIIYKIOTO YEThIPEXYTOJIbHHUKA.

4.2. IlonoOue TpeyroJbHUKOB.

Xopapl U NMOA0OHBIE TPEYTOJbHUKU B OKPY>KHOCTH. Teopema o Impou3BEIEHUU OTPE3KOB
XOpI, TEOpEeMbl O MPOU3BEACHUU OTPE3KOB CEKYILIUX, TEOpeMa O KBaJpaTe KacaTeJIbHOM.
IIpuMeHeHne Npu pelIeHnH reomerpuueckux 3axad. Teopemsl UeBbl u Menenas. Ilonsrtue o
TOMOTETHH.

4.3. MeTton KOOpAHHAT.

VYpaBHeHHE NpPsIMONl Ha IJIOCKOCTH. YTJIOBOM KO3(PPHULUMEHT W CBOOOIHBIN wiEH, HUX
reoMeTpuueckuil cmpicia. [lapainenbHOCTh M NMEPHEeHIUKYISIPHOCTh MPSAMBIX (Yepe3 yIiIoBOMH
kod(duiueHT).

VYpaBHeHHE OKpyXHOCTH. HaxokIeHue IepecedyeHudl OKPYKHOCTEH U IPSMBIX
koopauHarax. dopmysa paccTosiHUs OT TOYKM A0 npsimoil. Ilnomane mapamienorpamma
KOOpJMHATaX, MOHATHE 00 OpHEHTHPOBaHHOM miomanau. [IpumeHeHne MeToja KOOpAMHAT
IIPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUYECKUX 3a/1adax.

4.4. BexTopsl.

BexTopel Ha mnockoctu. Cll0)KEHHE M BBIYMTAHHWE BEKTOPOB - MPAaBHJIA TPEYTOJIbLHUKA U
napajuiejorpaMma. YMHOXKEHHE BekTopa Ha uuciio. Koopaunatel BekTopa. CloxeHHe Hu
BBIUNTAHUE BEKTOPOB, YMHOKEHHE BEKTOpPA HA YHCJIO B KoopauHaTax. [I[pumeHeHre BEKTOpOB B
dusHKe, EHTP Macc.

[Tonatue o Gasuce (Ha 1ulockocTH). PasnoskeHuss BexkTopoB 1o 0Oasucy. CkaisipHOoe
IIPOU3BE/IEHNE BEKTOPOB, T€OMETPUUYECKUN CMBICI M BBIPAKEHHE B JEKAPTOBBIX KOOPAMHATAX.
JuctpuOyTUBHOCTD CKAISIPHOTO Mpou3BeAeHUs. CKaJlsipHOE MPOM3BEJCHUE U MPOELHUPOBAaHUE.
[IpyMeHeHre CKalsipHOrO MPOW3BEACHUS BEKTOPOB ISl HAXOXACHUS JJIMH U yrioB. PemieHue
FEOMETPUUYECKHX 3aa4 C IIOMOILBIO CKAJIIPHOTO ITPOU3BENCHUS.

4.5. JlnuHa OKpYKHOCTHU U TIJIOIIAIb KpyTa.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. JlJIMHA OKpPYKHOCTH. I'pagycHas u paanaHHas mMepa yria,
BBIUMCJIEHHE AJUH Iyr OoKpyxkHocTed. [lmomaap kpyra, cexropa, cermenrta. Mcropuyeckue
CBE/IEHUS 00 U3MEPEHUH JJIMHBI OKPYKHOCTH U TUIOIIAN KPyTa.

4.6. JIBM>KEHHUS TITIOCKOCTH.

Lentpanpnas cummerpus. LleHTpambHO-cuMMeTpuuHble ¢urypsl. IloBopor. OceBas
cuMMeTpus. PUrypel, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocu. IlapannensHslil mepeHoc.

[lonatue nBuXeHUs M ero cpoicTBa. PaBeHcTBO ¢uryp. IlposiBieHus cuMMmeTpuu B
pUpoJe, >KUBOMHUCH, CKYJbINType, apxurekrype. Kommosunmu apwxkeHuil (mpocteifmue
npumepsl). [IpuMeHenne B reoMeTpuiecKux 3a1adax.

5. IIpenmeTHbIe pe3ybTaThl OCBOEHUS TpOrpaMMbl yueOHoro kypca "['eomerpus".

5.1. IIpenmeTHbIe pe3yabTaThl OCBOSHHS IPOrpaMMBbl y4eOHOTO Kypca K KOHIY 00y4YeHHs B
7 knacce.

w W ®W



Pacrio3naBaTh U3y4YEeHHbIE TeOMETpUUYECKHEe (UTYpHl, OINpEeAensTh UX B3aUMHOE
pacroyio’)keHre, MU300pakaTh T'€OMETPHUECKUE (UTYPBI, BBIIOJIHATH YEPTEXKU IO YCIOBUIO
3amauu. M3MmepsATh nuHEHHbIE W YIVIOBBIE BEIMYMHBL. PemaTh 3agauv Ha BBIYMCIICHHE JJIMH
OTPE3KOB U BEJIMYHH YTJIOB.

[IpoBOIUTH NPUKUIKY U OLEHKY JIMHEMHBIX U YIJIOBBIX BEJIMYMH IPEIMETOB B pEalbHOU
KU3HH, pa3MEpoOB MPUPOAHBIX OOBEKTOB. Pa3nmuare pasmepsl 3TUX OOBEKTOB IO MOPSAIKY
BEJINYUHBI.

CTpouth 4epTeKU K TEOMETPUUECKUM 3a/1a4aM.

[lonb30BaTbcsl MpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, MCIOJIb30BaTh NPHU3HAKH U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIbHUKOB IPU PELICHUH 3aa4.

[IpoBOAUTH JIOTMUECKHUE PACCYKICHUS C UCIOJIb30BAHUEM IT'€OMETPUUYECKUX TEOPEM.

[lonp30BaTbcs INpU3HAKAMU PABEHCTBA INPSAMOYTOJIBHBIX TPEYrOJbHUKOB, CBOWCTBOM
MEJUaHbl, NPOBEICHHOW K THUIIOTEHY3€ MPAMOYIOJbHOIO TPEYrojJbHUKA, B PpELIECHUU
F€OMETPUUECKUX 3ajau.

OnpenensTh NmapajieIbHOCTh MPSIMBIX C MOMOMIBIO YIJIOB, KOTOpHIE OOpa3yeT ¢ HUMHU
cekymas. OnpenensTh NapauieIbHOCTh MPSAMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM MPSAIMOM 10 TOYEK JAPYTrOM MpsMOil.

Pemats 3a1aun Ha kieTyaToi Oymare.

[IpoBOANTH BBIUMCICHHUS M HAXOAUTh YHUCIOBbIE M OYKBEHHBbIC 3HAYEHHUS YIJOB B
FEOMETPUUECKUX  3aJa4ax C  HUCIOJb30BaHUEM CYMMbl  YIJIOB  TPEYrOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MPH MEPECEUYCHUU IBYX MapauleNbHbIX
IPSAMBIX CEKyIel. PemaTe npakTnyeckue 3a1a4yd Ha HaX0KICHHUE YTIIIOB.

Brnagers mnonstuem 'reomerpuueckoe wmecto Touek" (manee - I'MT). Omnpenensarts
OMCCeKTpUCY yIrja M CEpPeIUHHBIA MeprneHaukyasip K otpe3ky kak ['MT. Ilomb3oBaThbest
nonsitueM ['MT npu noka3zarenbcTBe reOMETPUUECKUX YTBEPKACHUHM U IIPU PEILICHUH 3a4au.

DopMyIUpOBaTh ONPEIEIECHUS OKPYKHOCTH M Kpyra, XOpIbl U JUaMeTpa OKPYXHOCTH,
YBEPEHHO BJAJETh MX CBOMCTBAaMU. YMETh JOKa3blBaTh U NPUMEHSTh 3TH CBOMCTBa IpU
peILIeHNH 3a]1a4.

Bragers MOHATHEM ONMCAHHON OKOJIO TPEYTOJIBHMKA OKPYXXHOCTH, YMETh HAXOJIUTh €€
neHTp. Jloka3piBaTh M HCHOJIB30BaTh (AaKThl O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYrOJbHHMKA
IIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, YTO CEPEAMHHBIE NEPHNEHAMKYJAPBl K CTOPOHAM
TPEYrojbHUKA EPECeKatoTCs B OAHON TOUKE.

Brnagers mnoHATHEM ~KacaTenbHOM K  OKPYKHOCTH, TIOJB30BaTbCsl TEOPEMOM O
NEePIEeHIUKYJISIPHOCTH KacaTeJIbHOM M paanyca, IPOBEJEHHOIO K TOYKe KacaHus. JlokaszbIBaTh
PaBEHCTBO OTPE3KOB KACATEIbHBIX K OKPY’KHOCTH, TPOBEIEHHBIX U3 OJHOW TOYKH, U IIPUMEHSATH
3TO B PELLIEHUU T€OMETPUUECKHX 3a]1a4.

Jloka3plBaTb M NPUMEHATH IPOCTEHIINE TI'€OMETPUYECKHME HEPABEHCTBA, IOHMUMAaTh HX
MPaKTHYECKUM CMBICII.

IIpoBOANTH OCHOBHBIE T€OMETPUYECKHUE IIOCTPOEHUS C IOMOIIBIO HUPKYJIS U JINHEHKH.

5.2. IlpeameTHbIe pe3yabTaThl OCBOEHUS IPOrpaMMBbl y4eOHOT0 Kypca K KOHILy O0y4YeHHs B
8 kJacce.

Pacrio3HaBaTh OCHOBHBIE BUJBI YETHIPEXYTOJBHUKOB, WX AJIEMEHTHI, MOJb30BaThCS HX
CBOMCTBAaMM IIpM PEILIEHUU TIEOMETPUYECKHX 3ahad. Pa3nuuaTe NpU3HAKUM U CBOMCTBA
napajuiesiorpaMma, pom6a U MpPSIMOYTOJIbHUKA, J0Ka3blBaTh MX M YBEPEHHO NPUMEHSThH NPHU
pELIEHNU TEOMETPUYECKUX 3a/1ay.

Hcnonb30BaTh CBOWCTBA TOYKM MEpeceYeHHUs] MEIMaH TpeyroibHHKa (ILIEHTpa Macc) B
pellIeHnN 3a1ay.

Brnagetrs nmoHatuem cpenHed JMHUM TPEYTOJbHUKA U TpamleluH, MPUMEHSITh UX CBOWCTBA
IIpU pEUIeHMM TIeoMeTpuYeckux 3anad. Mcmonw3zoBaTh Teopemy Daneca M TEOpeMy o
MPOMOPLUMOHATIBHBIX OTPE3KAaX, MPUMEHSATh UX JJIs PELIeHUS MPAaKTUYECKUX 3a/1a4.

Pacrnio3HaBaTh 1EHTPaJIbHO-CUMMETPUYHbIE (DUTYPHI M HCHOJIB30BaTh MX CBOWCTBA NPHU
pelleHny 3ajay.



Brmamers  momsTHSMH  momoOWsT  TPEYrOJIBHUKOB,  KOo3(dHUIMEHTa  Toxo0wms,
COOTBETCTBEHHBIX JJIEMEHTOB TOJMOOHBIX TPEYroJbHUKOB. VIMeTh TpelncTaBlIeHHE O
npeoOpa3oBaHuKM TOA00MS W O MOAOOHBIX (urypax. Ilomp3oBaTbcs TpH3HAKAMU TOA00OMS
TPEYTOJBLHUKOB MPHU PEIICHUN T'eOMETPUYECKHUX 3a7ad. J[oKa3bIBaTh U MPUMEHSTH OTHOIICHUS
IPOMOPLUUOHAILHOCTY B MPSMOYTOJBHBIX  TpeyroibHHukax. [lpumensts mogobue B
IIPAKTUYECKUX 3a7auax.

BoiBoauTh M ucCHonp30BaTh mpoctedmme (GopMysbl Uil TUIOLIAAW TPEYroJIbHUKA,
napajenorpaMMa, pom0a M Tpameuuu. BpuCHATh (pa3sNIu4HBIMH Ccroco0amMu) IUIOMIATh
TpeyrojbHUKa ¥ IUIOMAAM MHOTOYTOJbHBIX (Guryp (monb3ysicb, TIAe HEOOXOIUMO,
KaJTbKYJISITOPOM). 3HATh OTHOIIEHHUE TUTOMIA/IeH MOMOOHBIX (UTYP M NMPUMEHSTH MMPU PEIICHUU
3agad. [IpuMeHsTh nony4eHHble YMEHUS B MIPAKTUYECKUX 3a/1a4yax.

[Tonb3oBatbest TeopeMoit [ludaropa st peleHHss TeOMETPUYECKHX W MPAKTHUYCCKHX
3agady. CTpouTh MaTeMaTHYECKyl0 MoOJedb B TMPAKTHUYECKUX 3aJadaX, CaMOCTOSATEIbHO
MIPOBOJMTH YEPTEXK U HAXOJUTH COOTBETCTBYIOIIUE JITHHBI.

Brnagerh moHsATHEM BIHMCAaHHOTO M LEHTPAJIBHOTO YyIJa, yrjla MEXIy KacaTelbHOW u
XOpAOH, ONHCAHHOH W BIMCAHHOH OKPYXKHOCTH TPEYrOoJbHUKA W YETHIPEXYTOJbHUKA,
MPUMEHSITh UX CBOWCTBA IIPU PEILICHUH 3a]au.

[IpuMeHsITh MOTYYCHHBIE 3HAHUS HA TMPAKTHKE - CTPOUTh MAaTEMATHYCCKHE MOJICIHU IS
3aJa4 peajibHOU KU3HHU U TPOBOJUTH COOTBETCTBYIOLINE BBIUMCICHUS C TPUMEHEHHUEM MOA00MS
U TPUTOHOMETPUH (TI0JIB3YSCh, TJI€ HEOOXOANUMO, KAJIbKYJIATOPOM).

5.3. [IpenmeTHbIe pe3ynbTaThl OCBOCHHS MPOTPaMMBbI Y4€OHOTO Kypca K KOHILy OOy4YeHHs B
9 kiacce.

3HaTh TPUTOHOMETpHUYECKHE (PYHKIHUU OCTPBIX YIJIOB, YMETh HAXOAUTh C UX TMOMOIIBIO
pa3IUYHBIE  JJEMEHTHI  MPSMOYTOJIBHOTO  TpeyroibHHKa  ("pelieHue  TPSIMOYTOJIBHBIX
TpeyroiabHuKoB"). HaxomuTs (C MOMOINBIO KaJdbKyJNATOPA) JUIMHBI U YTl A7 HETAOIUYHBIX
3HA4YCHUMN.

[Tonb3oBatbes GopmynamMu NPUBEICHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM TOXKIECTBOM
JUTSL HAXOXKICHHSI COOTHOIICHUH MEXK]Ty TPUTOHOMETPHUYICCKIUMHE BEITUIHHAMMU.

Jloka3pIBaTh TEOpPEMYy CHHYCOB M T€OpPEMY KOCHHYCOB, MPUMEHSTh UX ISl HAXOXKICHHS
pPa3IUYHBIX  DJIEMEHTOB TpeyroibHHKa ("pelieHue TpeyroibHUKOB"), TpU  pEeUIeHUH
reoMeTpHUecKux 3afad. [[puMeHsATh moydeHHbIe 3HAHUS [P PEIICHUH MPAKTHYECKUX 3a7ad.

[TpuMeHSITh TPUTOHOMETPHIO B 3a/a4aX Ha HAXOXJCHHE TUIOIIATH, BEIBOJUTH U BIIAJIETh
TPUTOHOMETPHUUECKUMHU (PopMyTamMH AJis MJIOMAAN TPEYroJibHUKA, Mapaijenorpamma, pomoa,
Tparnenuy, BBIBOAWTE M MPUMEHATH (Gopmyny ['epona u Gopmymny s Toiomaad BBITYKIOTO
YeTHIPEXYTOJIbHUKA.

NmeTs nipencTaBiieHne 0 TOMOTETHH, TPUMEHSTH B TPAKTUYECKUX CUTYAIUSIX.

Hcnonbs3oBath Teopembl UeBbl 1 MeHenast Ipu pelieHny 3a/1ay.

Hcnonb30BaTh TEOPEMBI O BIIMCAHHBIX YIUIAX, yTaX MEXIy XopAamu (CEKYIIMMH) U yTIie
MeEX]Ty KacaTelIbHOM M XOpI0i MPH pelIeHHH reOMEeTPUIECKHX 3a1a4d. Jloka3pIBaTh U MPUMEHITH
TEOPEMBI O IMPOU3BEACHUU OTPE3KOB XOpJ, O MPOU3BEIECHUH OTPE3KOB CEKYLIUX, O KBajJpare
KacaTeJIbHOM.

Brnagers moHsATHEM KOOpAMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHHEM NpsIMOH Ha
IUIOCKOCTH. BlianeTh MOHSATUSMU YTIIOBOTO KO3 QUIMEHTa U CBOOOAHOTO WiieHa, MOHUMATh UX
FEOMETPUUECKUN CMBICIT U CBSI3b YIVIOBOTO KOd((uUIMEeHTa ¢ BO3pacTaHUEM U YOBbIBaHHEM
TUHEHHONW QYHKIMH. YMETh pemarb METOJOM KOOpJAMHAT 3aJaud, CBSI3aHHBIE C
MapaUIeTILHOCTRIO M MEePICHANKYIISPHOCTHIO TPSIMBIX, TIEPECEUYCHUEM MPSAMBIX, HaXOXKJICHUEM
TOYEK [1EPECEUCHUSI.

BBIBOJIMTE W BIIQJICTh ypaBHEHHWEM OKPYKHOCTH. McCmosip30BaTh METO] KOOPAWHAT JIIS
HAXO0XJICHUS TIepeceueH OKPYKHOCTEH U MpsAMBIX. BiageTs popMynaMu pacCcTOSIHUS OT TOYKU
JI0 TIPSIMOH, IIJIOLIA/IM MapajieliorpaMMa B KOOpJAUHATaX, UMETh MOHATHE 00 OpUEHTHPOBAHHOU
wiomanu. [lonb30BaTbess METOAOM KOOPIMHAT HA TIOCKOCTH, MPUMEHSTh €ro MPU PEIIeHUU
TCOMETPHUYSCKAX W TIPAKTHUECKUX 3anad. [IpuMeHSITh MeTOJl KOOPIWHAT B IPAKTHKO-



OPUEHTUPOBAHHBIX TEOMETPUYECCKUX 3a1a4ax.

Bnagers moHsTHEM BEKTOpa. YMETh CKJaAbIBaTh M BBIYMTATH BEKTOPBI, YMHO)KAaTh Ha
YHUCJIO, BJIAJETh IPABWIAMHU TPEYrOjbHMKAa W IapajuiesorpaMma. BilageTp NpakTHYECKHMHU
MHTEPIPETALMAMU BEKTOPOB. YBEPEHHO IIOJIB30BaTbCAd KOOpPAMHATAMM BeKTOpa. Biamers
CJIO)KCHMEM U BBIUNTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOpPA HAa YUCIIO B KOOPAMHATAX.

Hmers mpencraBieHue o 6asuce (Ha IUIOcKocTH). PackiaibplBaTh BEKTOPBI 1O Oasucy.
PacknmagpiBaTe  BEKTOpPBI CHUJI  C TIOMOINBIO IIPOCUUPOBAHUS M TPUTOHOMETPHUYECKHX
cooTHoIIeHUH. [IpuMeHATh MoJTyuyeHHbIe 3HAHUS B MPOCTEHINX (PU3NYECKHX 3a/1a4ax.

Biagets NOHATHEM CKaJSIPHOTO NPOU3BEACHUS BEKTOPOB, [IOHUMATh €r0 T€OMETPUYECKUI
CMBICI U YBEPEHHO IIOJb30BaTbC €ro BBIPAXKEHUEM B JIEKapTOBBIX KOOpJIMHATaX. 3HATh
JUCTPUOYTUBHOCTh CKAJISIPHOTO IPOM3BEAECHUS U €ro CBA3b C IpoernupoBaHueM. lIpumeHsTsh
CKAJIIPHOE IIPOU3BEJCHUE BEKTOPOB Ul HAXOKJEHHUs JUIMH U yIoB. Pemars reomerpudeckue
3aJa4d C IOMOULIBK CKaJSIPHOrO npou3BelneHus. lcnosb30BaTh CKaJApHOE IPOU3BEIECHUE
BEKTOPOB B alreOpanyecKux U (PU3NUECKUX 3aJauax.

Biagers MOHATUSAMU NMPaBHWIBHOIO MHOTOYT'OJIBHUKA, JUIMHBI OKPY>KHOCTH, IJIUHBI TyTH
OKPY’KHOCTH M PAaJMaHHON MeEphl yIJla, BBIYMCIATH ILIOIIAAb Kpyra M ero 4dacrei. Ilonumars

cMbicn uncaa 70 . [IpuMeHATh IoMydeHHbIe YMEHUs IPU PElIeHHH NPAaKTHYECKHX 3a7ad. 3HaTh
UCTOPUYECKHE CBEIEHUS 00 U3MEPEHUH JJIMHbBI OKPYKHOCTH U IUIOLIAU Kpyra.

WNwmets mpexacraBieHue o NpeoOpa3oBaHUU IIJIOCKOCTH, O ABMXKEHUAX. Haxoauts ocu,
LHEHTPbl CUMMETpUU (Uryp, ILEHTpPbl [OBOPOTA, HAXOIUTh KOMIIO3MLMHU IPOCTEHIINX
npeoOpazoBanuil. [IpuMeHsATh ABMKEHUS IIJIOCKOCTH MPU PELLIEHUU T'€OMETPUUECKHX 3a/1au.

[IpuMeHsTh MONMYYEHHBIE 3HAHUS HAa IPAKTHKE - CTPOUTH MAaTEMaTHUYECKHE MOJAEIU IS
3a[a4 peasbHON KU3HU M TPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS C TPUMEHEHHEM 1010015
U TPUTOHOMETPUUECKUX (PYHKIMH (TIOJIBb3YSACH, I71€ HE0OX0IUMO, KAIbKYISATOPOM).



