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OcobeHHOCTU MeTOAMKM nNpenofaBaHua Tembl «[apabona n napabonona»
B Kypcax MaTeMaTUK1 U NHXXeHepPHOM rpacukm

AHHOMauyus. AkmyarnbHocmb 0aHHoU pabombi 0bycrioerieHa 0cobbIM roI0XKeHUEM UHUU U
rnosepxHocmel 8MmMopoezo ropsidka 8 Kypcax aHaiaumu4yeckol 2eoMempuu U UHXXeHepHOoU epa-
uKku 8 mexHu4deckom yHueepcumeme. Napaborna, a makxe coomeemcmeyowul el 8 mpéx-
MepHOM Mupe rapaborioud uzparom 8axHyH pPOsib 80 MHO2UX (hU3UHECKUX rnpoueccax. Bcrneo-
cmeue 3mo20 OHU HaWilu WUPOKOEe MPUMEHEHUE 80 MHO2UX UHXEHEePHbIX, MEXHUYECKUX U
Opyaux ycmpoucmeax, 8 apxumeKkmype U rpocmo 8 rnoecedHe8HoU XU3HU. B daHHoU cmambe
asmopbl paccMampusearom Mamemamuyeckue ceolicmea napabornbl u rnapabonouda, a
makxxe ocobeHHOCmMU ux epaghudecko20 nocmpoeHusi. CodepxkaHue cmambu ripedcmassisiem
UHmMepec 0519 cmydeHmo8 mexHU4eCcKUX U Mamemamu4eckux crieyuasibHocmed, npernodasa-
menel MamemMamuKu U UHXeHepHOU 2paghuKu, a makxe cmapueKnacCHUKO8, 20mossuUXCs
K MoCmyrieHuUro 8 8y3bl Ha crieyuaribHOCMU MEeXHUYECKO20 UrU MamemMamu4ecko20 Harpas-
JieHul, MOCKOJIbKY Mepcriekmuebl pa3gumusi CO8PEMEHHO20 WKOIbHO20 0bpa308aHus Ces-
3aHbl C 803pacmaHueM Porsiu €20 MoUMEXHUYECKUX KOMITOHEHMOS.

Knrouyeeble cnoea: napabona, napabonoud, anwp, rnpernodasaHue Ha miaduwux Kypcax
MeXHUYeCKo20 8y3a, rpernodasaHue aHaumu4yeckol seomempuu, rpernodasaHue UHXe-
HepHoU epagbuku.

Pa3den: (01) omodernbHble 8orpockl cghepbl 06pa3osaHus.

OCHOBHbIM METOAOM aHaNUTUYECKON reOMeTpUM CRYXUT MeToq koopamHat. OCHOB-
Hble NMOHATUS KOOPAWHATHOrO MeToda M MHOrMe akTbl aHanUTUY4EeCKOW reoMeTpum ns-
BECTHbI CTYLEHTY NepBOro Kypca 13 LWKOSIbHOro Kypca reoMeTpun. MaydeHne gaHHoOro pas-
Aena reoMmeTpumn B TEXHNYECKOM By3e OTnn4aeTcs 60MnbLION CTPOrocTbio U CUCTEMATUYHO-
CTblO, YTO NpeanonaraeT TwaTenbHbIN 0TOOP TEOPETUYECKOro MaTepunarna, ero nsfnoxeHue
B COOTBETCTBMM C OCHOBHbIMU ANAAKTUYECKUMU NMPUHLMNAMU — HAYYHOCTU, CUCTEMATUYHO-
CTW, NOCneaoBaTenbHOCTU, JOCTYMHOCTU, HarnagHOCTY; Takke TpebyeTca yaenmte ocoboe
BHUMaHWe CUCTEME YNpaxKHEHUN ANSA Pa3BUTUS U COBEPLLUEHCTBOBaAHUS YMEHUN N HABbIKOB.

«YepTex — A3bIK TEXHUKM» — 3TK cnoBa npuHaanexar lacnapy MoHXy, OCHOBOMONOX-
HUKY COBPEMEHHOW HavepTaTesibHON reoMeTpun. YCnewHoe OCBOEHME A3blka YepTexa u
TEXHUYECKOro PUCYHKa ABNAETCS 3anoromMm oopMnpoBaHus, pasBuTUS U COBEPLLUEHCTBOBA-
HUS NPOCTPAHCTBEHHOIO BOOOPaXXeHUs UHXXeHepa, KOHCTPYKTopa, An3anHepa, a Takke ba-
301 ANs U3y4eHUs1 MHOMMX OUCUMUNIVH B BY3€: YepyeHnd, geTanen MawmH 1 MexaHn3mos,
TEeopeTUYEeCKON 1 CTPOUTESTbHON MEXAHUKN.
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H3Y4HO-METOANHECKUIA
SAEKTPOHHbBIA XXYPH3A
MpakTnyeckas gesaTenbHOCTb ByayLlero nHxeHepa Hepa3pbiBHO CBSA3aHa C YMEHUEM
npencTaBuTb CBOKO MAE B BUAE YyepTexa. Ho yepTex — 9To nocrneaHsas ctaamns KOHCTPYK-
TOpcKoW paboThl, a poxaarLLascsa B CO3HaHWUM YenoBeKka HoBasi TeXHU4Yeckas nges tpedyet
cOo3JaHua MaTtemMaTuyeckon Moaenun, rpauyeckoro BblpaXeHUs 1 KOMNbIOTEPHOro npea-
CTaBneHus Takow naen, To ecTb CTYAEHTY TEXHUYECKOro yHMBepcuteta HeobxoamMmMo KOM-
NnneKkcHoe pasBuUTME MaTeEMaTUYECKMX HaBbLIKOB U HaBbIKOB MHXeHepHOoW rpadukn. Msyde-
HWe HavepTaTernbHON reoMeTpumM POpMUPYET U pas3BMBaET reOMETPUYECKOE MbILLMEHNE,
yMeHune oTobpaxkaTb NPOCTPaHCTBEHHbIE OOBbEKTLI B BUAE PUCYHKA, YepTexa UM KOMIMbio-
TEepHOW Modenu Ha aucnrnee, cCNocobCTBYeT pa3BUTUIO MPOCTPAHCTBEHHOrO BOOBpaxeHus,
6e3 KOTOpOro HEBO3MOXXHO HUKAKOE TeXHUYECKOEe TBOPYECTBO.
[na ycnewHoro ycBoeHUs ykadaHHOW TeMbl CTYAEHTbl JOIDKHbI U3yYnUTb CrieAyoLwmi
TeopeTnyecKnn matepuarn B Kypcax aHarIMTU4eCKON reoMeTpum N MHXEHEePHOW rpadouiki.
Mapabona npeacraBnsieT cobon reomeTpuyeckoe MecTo TOYEK MII0CKOCTU, KOTopble
paBHOydaneHsl OT 3agaHHoOM Toukn F 1 npsimon d, He npoxoasilen vyepes F. 3To onpeae-
rneHve Ha3sblBaeTcHd reomeTpuyeckum (puc. 1).

Napabona
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Mapabona OTHOCUTCS K JIMHUAM KOHUYECKNX CEYEHUI, OTKPbITUE KOTOPbIX, Kak nona-
raloT uccrnegosaTenn UCTOpUM MaTteMaTtuku, npuHagnexmt MeHexmy. YyeHne o KoHu4e-
CKMX ceyeHusix passBuBanocb EBknngom n AnonnoHuem [leprckum, paccMOTpEeBLUMM B
CBOUX Tpyaax BCe BUAbl TaKUX CEYEHU U UX cBOUCTBA. Tpyabl ANONNOHUSA NpuMedaTenbHbl
TeM, YTO NpeacTaBnaAlT cObON COBOKYNHOCTb aHANMTUYECKOM U HaYyepTaTenbHON reoMeT-
pUn B COBPEMEHHOM MNpeacTaBNEHNN.

Touka F HasbiBaeTcs ghokycom napabonebl, npamas d — dupekmpucod napabonbl, cepe-
AnHa O nepneHauKynsapa, onyLweHHOro u3 ookyca Ha OMpeKTpucy, — eepwuHol napabornsl,
paccTosiHuMe p oT poKkyca 4O OMPEKTPUCHI — rMapamempom napabonbl, a pacctoaHue p/2 —
oKycHbIM paccmosiHuem (puc. 1). Mpamyto, npoxoasiyto Yepes (pokyc 1 nepneHamMKynsap-
HYIO AUpeKTpuce, HasbiBaloT ockio napabonbl. OTpe3ok FM, coeamHALWmMIN NPOM3BOSbHYHO
TOYKy M napabornbl ¢ oOKyCOM, Ha3bIBaKOT hoKasibHbIM paduycom To4kn M. OTpesokK, KOTo-
pbii coeguHAET ABe TOYKM napabornbl, Ha3biBaeTca xopdol napabonbl. OTMETUM, YTO reo-
MEeTpUYEeCKoe onpeaeneHne BolpaxaeT dupekmopuasibHoe CBOUCTBO napaborbl.

CyliecTByeT Takke aHanMTuyeckoe onpegeneHme napabornbl, COrnacHo KOTOPoMy ra-
pabosioli HasblBaeTCs NUHUS, 3aaBaemas ypaBHeEHMEM BUAa:

y? = 2px. 1)

YpaBHeHue (1) HasblBaeTCAa KaHOHUYECKUM ypaBHeHMeM napabonbi.
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Puc. 2

O6a onpegeneHnsa napabonbl, kKak aHaNUTUYeckoe, Tak U reOMeTpU4ecKoe, paBHO-
CWnbHbI. [1eNCTBUTENBHO, PACCMOTPUM CNEeaYOLLY NPSMOYrOfibHYH0 CUCTEMY KoopAnHaT
(puc. 2). NMycTb BepwmHa O napabornbl bygeT Ha4anomMm cuctemsl koopanHart. MNpsamyto, nep-
NEHONKYNAPHYIO AMpPEKTpUce, koTopas NpoxoauT vyepes okyc, NpMMeEM 3a ocb abcuumcc.
YcnoBuMcsl, 4YTO MOMNOXUTENbHBIM OyaeT HanpaBfeHue Ha AaHHOM OCu OT Toukm O K
Touke F. MNpamas, nepnenaukynapHasa ocu abecumce n Npoxoasias Yyepes BepLUMHy napa-
6onbl, OygeT ocblo opamHaTt. HanpasneHne Ha ocu opauHaT Bblibepem Tak, 4ToObl NpsAMO-
yronbHas cuctema koopamHat OXy okasanacb npason. CocTaBuMm ypaBHeHWe napabonsl,
ncnonb3ysa eé reomeTpuyeckoe onpenerneHme.

B BbIGpaHHON cucTeMe KoopaMHAT onpeaensieM KoopauHaTbl hokyca F(%;O) n ypas-
HEeHWe OUPEKTPUCHI X = — g. [na nponssonbHON ToukM M (X, y), NpuHaanexaiien napabone,
nmeem: FM = MMy, rae My (g;y) — OpTOroHasibHasa npoekuus Todkn M (X, y) Ha ANPEKTpUCYy.

[MprMeHnM hopmyny pacCToSAHUA Mexay ToOYKaMu NIoCKOCTH And Todek F n M. 3anu-
wem paseHcTBO FM = MMy B KoopauHaTHoOM hopme:

—Py2 2 = x+2
/(x R Al

Bossegem o6e 4acTv NonyyYyeHHOro ypaBHEHUs B KBagpar:

p2

(- B+ = e px

MpuBegeM nogobHbIE uYMeHbl U NONYYUM KAHOHWYECKOe YypaBHEeHMe napabonbi:
y2 = 2px (1), T. e. BbibpaHHasi cuctema KoopAanHaT sIBNsieTCst KAHOHUYECKOMN.

Mpun gokasaTenbCcTBe 06paTHOrO yTBEPXKAEHUS cneayeT NokasaTb, YTO BCe TOUKU, KO-
OpAMHATLI KOTOPbIX YAOBNETBOPSIOT ypaBHEHUIO (1), 1 TONBKO OHW, MPUHaAnexart reoMeT-
pU4eckoMy MecCTy Touek, HasbiBaemMoMy napabonon. Takmm obpas3om, SKBMBaANEHTHOCTb
aHanMTU4eCKOoro n reoMeTpmuyeckoro onpegenenHnin napabonsl AokasaHa.

PaccMoTpum reomeTpuyecknini CMbICin napameTpa p B KAHOHUYECKOM YpaBHEHUU na-
pabonbl (1). NoacTtaBnss B ypaBHeHue (1) X =§ , nony4yaem: y2 = p2, 1. e. y = = p. Cnego-
BaTesnbHO, NapaMeTp p — 3TO NOSIOBUHA ANWHbBI XopAbl Napabornbl, Npoxoaswen Yyepes eé
doKkyc nepneHanKynsapHO ocu napabonsi.

lMNapabondudom HasbiBAaeTCs TUMN NOBEPXHOCTU BTOPOro nopsiaka B TPEXMEPHOM €B-
KNuaoBOM npocTpaHcTee. [Napabonong MoXHO onpeaenuTb Kak He3aMKHYTYIO HeLeHTparb-

HYIO, TO €CTb HE MMEILLYIO LLEHTPA CUMMETPUN, NOBEPXHOCTb BTOPOIro nopAaaka.
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B nekapToBbIX KOOPAMHATaX KaHOHWYECKME ypaBHEHUs napabonovaa MMeroT BUA:
z = tx? + uy?

B 3aBMCMMOCTM OT 3HaKOB BENUYMH t N U, @ TaKKe UX paBeHCTBa HYM BO3MOXHbI
cnegyowue Tunsl napadonoungos (tabn. 1).

Tabnuya 1
t-u>0 t=u t-u<o0 T=0unuu=0
annuntnyeckun napabo- | MNMapabonoug Bpaile- | MN'vnepbonuyeckuii napabo- Mapabonuyecknii un-
nova HUS novg nMHAap

CeueHus napabononga BepTuKanbHbIMU, TO €CTb NapansiefibHbIMU OCU Z, NITOCKOCTSAMMN
obLero nonoxeHna sABnAOTCA napabonamu. CevyeHnsa ropu3oHTarnbHbIMKU (NapansiesnibHbIMU
OCSAIM X M Y) NNOCKOCTAMM OBLLEro NONOXeHUs ANs annMnTuyeckoro napadonovaa npencras-
nawT cobown annuncel, 4ns rmnepbonnyeckoro napadbononga — runepodonel. MIHoraa cevyeHmem
MOXET OKa3aTbCs NnpsiMas unv napa npsambix (ans rmnepbonuyeckoro napabononga nnu na-
pabonuyeckoro UMnNMHApa) Unn ogHa Touka (4ns annunTuyeckoro napadonovaa).

PaccmoTtpum, kakne Buabl napabononagoB CyLEeCTBYHOT.

Annunmuyeckum napabosnioudom Ha3biBaeTCs NOBEPXHOCTb, onpeaensemMasi B HEKO-
TOPOW NPAMOYrofibHOM cucTtemMe KoopanHaT OXyz KaHOHUYECKUM YpaBHEHUEM:

=+ == 2z. (2)

lunepbonuyeckum napabonoudom Ha3biBaeTCHA NOBEPXHOCTb, OnNpeaensemMasi B HeKo-
o o x2 2
TOPOW NPSAMOYrOfIbHON cucteme koopanHat OXyzZ KaHOHUYECKUM YypaBHEHNEM ;—2’—2 = 2z.
B o6ounx ypaBHEHMsIX NnapaMeTpbl a U b — nonoXntenbHble NapaMeTpbl, XapakTepusy-
owme napabonounabl, NpuyeM Ans annuntudeckoro napadonomnga a >b. U B Tom 1 B apy-
rom napabonongax Havano KoopauHaT Ha3blBaloT 8epwuHoU napabononaa.

Mnockoctb OXz NnepecekaeT aNNUMNTUYECKMin napabonong no MHUKU, UMEIOLLIEN B 3TON
2

MMOCKOCTU ypaBHEHNe Z_z = 2z, KOTOPOE PaBHOCUNBLHO ypaBHEHUIO x2? = 2pz napabonbl C
2

dokanbHbIM napameTpom p = a?. MNpu noactaHoBke X = 0 B ypaBHeHWe % = 2z Nony4um
ypaBHeHue cedeHuss napabonouga nnockocTbio Oyz. [JaHHOe ypaBHEHWE PaBHOCUITbHO
ypaBHeHUo y2 = 2¢z napabornbl ¢ doKanbHbIM napameTpom g = b2. YkasaHHble cevyeHus
Ha3bIBalOTCA a/1a8HbIMU rnapabosiamu 3NNMNTUYecKoro napabonovaa.

YpaBHeHUs1 ceveHu annMnTUYecKoro napabononga nNnockoCTAMMU, napannenbHbIMU
nnockoctn OXy, MOXHO Nony4nTb, NoAcTaBnsas z = h, rae h — npon3BosibHas NOCTOSAHHAsA
(napameTp), B ypaBHeHue (2).

Mpu z = h nony4nm:

T G T 2)
a? = b2 )
Bo3aMoxHbI crnegyrowime crnyyan, npeacTtaBlieHHble B Tabn. 2.
CnepoBatenbHO, anNnUATUYeCKuii napabonong MOXHO NpeacTaBUTb Kak MOBEPXHOCTb,
0bpasoBaHHyIo ANnUNcamm ¢ BepLUMHaMKM Ha rnaBHbIX napabonax (cm. puc. 3) [1-2].

MeToabl MHXeHepHOW rpadnkn NO3BOMAOT 3a4aBaTb NOBEPXHOCTU YepyYEHUEM UMK
pucoBaHWeM, TO eCTb rpadmyeckn (OT rped. graphos — nuwy).

InnMnTnyecknin napadbonon 0THOCUTCS K paspsaay Tak HasblBaeMbIX HESTUHelUYambix
noBepxHocTen (cM. puc. 4). Kapkac ero noBepxHOCTU COAEPXUT Napaborbl 1 3NAUNChI.
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Tabnuya 2
3HaK h h<0 h = h>0
2 2 2 2 2 2
x° .y Xy y
—+== 2h —+5=2h = 2h
b2 a’? b2 b2
onpe,u,enﬂeT 3NNUNC, YpaBHEHUE KO-
KopHu He UMeeT AENCTBUTENb- | UMEET E€AMHCTBEHHbIN Be- TOpPOro MMeeT BUA
(29 HbIX KOpHEWN LLIECTBEHHbIN KOPEeHb x? oy
—+==1
al blZ
Monyocu annunca paBHbl a'=av2h u
b'=bv2h
Bupg ce- | MNnockocTeb z = h He nepe- | Touka O (0;0) — BepwwnHa | ANAUMNC C LEHTPOM Ha OCK annnukat
YeHus cekaeT napabonovg (2) napabonovga 1 BEpLUMHaMM Ha rmaBHbIX napabonax

CeyeHMA IAAMNTHUYSCKOTD
napabononaa

.'L’: ‘\'

X

Aﬂ

NapaBonouna BpaleHu1a

Puc. 3
d Z wr ot
B’T.C" 8"\ o A :5
(1%
a
Y
Puc. 4

~._ NapaGona

{_1'3 = 2b?z,
x=0

OKPYHHOCTD

Aty

napabona

B nHxeHepHoM rpaduke rnogepxHOCMbHo 8pauieHUsi HasblBatOT NOBEPXHOCTb, KOTOpas
nosiy4aeTcs npu BpaLLeHnn Kakon-nnbo obpasytoen IiMHuM (MPsiIMON U KPUBOW) BOKPYT
HenoABWXHOW NpsiMon. HenogsuxHasa npsimas HOCUT HasBaHWe ocu rogepxHocmu. B no-
BEPXHOCTW BpaLLEHUS, KaK NpaBuio, MOXHO BNMCaTb LWapbl C KACaHMEM MO OKPYXHOCTU. Ha
yepTexe NOBEPXHOCTb BpalleHUs MOXHO 3adaTb obpasyolen u nonoxeHmem ocu. Mpu
CBOEM [OBWXEHUM BOKPYr OCU Kaxdas Touka obpasyolen NIMHMM ONUCBIBAET OKPYXKHOCTb.
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Takne OKpYXHOCTWU HasblBatoTCA naparsnensmu. NnockocTn, nepneHanKynspHble K ocu no-
BEPXHOCTU BpaLLEHUs, NepecekatoT NOBEPXHOCTb N0 Napannensm.
lMnockocTb, Npoxoasiuasl Yepes OCb NOBEPXHOCTU BpaLLEeHUs, HasblBaeTca Mepudua-
HarnbHoU rnockocmeto. Kak cnefyeT 3 HasBaHUs, Takas NOCKOCTb NepecekaeT noBepx-
HOCTb MO Mepuanany.
Ha puc. 5a npefgcrasneH antop (YepTex) napabonovaa BpalleHus, a Ha puc. 56 — ero
06beMHO-reomeTpuieckoe n3obpaxeHue.

I

.

Puc. 5a Puc. 56

B cnyyae napabononga BpalieHus napabona (MepuguaH) BpallaeTcs BOKPYr OCH i,
(iL1y). h(h”, h’) — napannens, Meh.

B HauepTaTtenbHoOn reomMeTpumn NPUHAT KUHeMamu4eckul criocob obpasoBaHUs Mo-
BepxHocTen. NpumeHeHne aaHHoro cnocoba nogpasyMeBaeT, YTO MOBEPXHOCTb paccMar-
pUBaeTCA Kak COBOKYMHOCTb MOMOXEHU B NPOCTPaAHCTBE ABUXYLLENCS nuHuM (obpasyto-
LLen), a 3aKOH nepemeLleHnst obpasytoLlen 3agaeTca HanpaBnALWUMN NINHUSMN.

Mnepbonnyecknin napabonong OTHOCUTCA K Krnaccy IMHEWYaTbiX NMOBEPXHOCTEN,
UMEeLWNX ABe HanpaBnsAwLmMe N NAOCKOCTb napannenuama. 9T NOBEPXHOCTU TaKkKe HO-
CAT Ha3BaHue rnosepxHocmel KamanaHa.

Mnepbonnyecknin napabonong B MHXeHEPHOW rpadnKke HOCUT TakKKe Ha3BaHUE Kocou
rocKkocmu, a Takxke siuHeltvyamoeo napabosiouda. JinHenvatbli napabonons MoXxXHO nosny-
YNTb NepemeLleHneM NpPAMOoNMHENHON obpasytoLen No ABYM NPSMOSIMHENHbLIM HanpaBns-
oMM, HEe NpUHagnexawmm ogHon nnockoctn. Ha puc. 6 npamble di(d1”, d1’) u d2(d2”, d2))
SABMAKTCA Hanpaensawwmmm, a npavble gi(di”, g91) v g2(92”, g2) — obpasyowmnmm, napan-
nenbHbLIMK NITIOCKOCTW Napannenuama dol (puc. 6).



http://e-koncept.ru/2017/

MypawkuHa T. U., Kopones E. A., Ezopos A. 0. OcobeHHocmu memooduKu rnipero-

dasaHuA memsl «[lapabosna u napaboaoud» 8 Kypcax MamemamuKu U UHHEHEP-
Holi epacpuru // HayyHo-memooduyeckul 31eKmpoHHbIl HypHan «KoHyenmy». —
2017.—Ne V11.-0,4 n. n. — URL: http.//e-koncept.ru/2017/171045.htm.

H3Y4HO-METOANHECKA
SAEKTPOHHbBIZ XKYPHaA
B aHanuTuyeckon reomeTpumn AOKa3biBa€TCH, YTO KOCYHO NIIOCKOCTb, nn runepbonu-

Yyeckuni napabonouns, MOXXHO NOMy4YnTb B pe3ynbTaTte ABukeHnsa napabonsl BOB1. Mpn aTom
ABWXEHUM OCb CUMMeTPUM napabonbl ocTaeTcs napansienbHon ocn Z, BepLunHa napaborsbl
nepemeltaetca no napabone AOA1, 1 nnockocTb napabonsbl BOB:1 ocTaeTca napannenb-
Hon nnockoctn XOZ. CeyeHune runepbonumyeckoro napadononaa nnockoCTbio, Napannenbs-
Hon XQOY, aensaeTca runepbonon. Ecnn Takas nnockocTb, napannensHas XOY, npoxoguT
Yyepes3 BepwmHy O, TO runepbonuyeckun napabonouns nepecekaetcsa No ABYM MPSMbIM,
npoxogsawmm yepe3s Touky O. Ceyenna runepbonmyeckoro napabononga NnnockocTaAMM, nNa-
pannenbHbIMKU KOOPAUHATHBLIM NnockocTam YOZ n XOZ, asnswTtca napabonamu. bnaro-
Aaps opme, runepbonuyeckun napabonoun HOCUT Takke HasBaHue cedsno (puc. 7).

A

Puc. 7

Mapabonunyeckun umnuHap npegctasrneH Ha puc. 8. O6pasywowas (g) wu
Hanpasnsawowas (d, napabosia) napabonyeckoro UMNUHAPA MOTYyT MEHATLCSA MecTamu apyr
c apyrom [3-9].

Puc. 8

Mnepbonuyecknin napabonoug M napabonuyeckuin UMNMHOP HaxogaT MpPUMEHEHVE B
apXVTEKTYpe Ansi Co3aaHus KpbILL, MOKPbITUIN U CBOAOB. Tak, Kpbila ctaguoHa « OnnMMnnMncKmng
A0 PEKOHCTPYKLMK, a Takke Kpbiwa Linpka Ha npocnekTe BepHaackoro nmetoT doopmy runepbo-
nnyeckoro napabonouaa. Ha puc. 9 npuBeneHbl NPOEKUMM M akCOHOMEeTpUu4yeckasi cxema
nokpbITNA. MOBEPXHOCTb MNOKPbITUST OOpas3oBaHa nepecedYeHneM mpex napabonuyeckux
UuuuHOpos, nmerowmx obwyro Touky O, M MNOCKOCTLI, KOTOopasi KacaeTcs UMIMHOPOB MO
NPSAMOSIMHENHBIM  06pa3yloLLMM, MPOXOAALMM Yepe3 BEPLUMHBLI HanpaBnswowmx napadon.
OTcekn unUMHOpPOB NepecekaroTCs No NIIOCKMM KpyBbIM — napadonam (puc. 9).
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Puc. 9

YHuKanbHble reomeTpuyeckne ocobeHHocTn napabonbl 1 napadononga obycrnosunm
NX LUMPOKOE NpUMEHEHNE B TeXHUKe. bnarogapsa ToMmy 4YTo napannenbHbIi My4oK CBeTa Co-
OupaeTtca B pokyce napaborbl, a Takke ecnn n3 dokyca napabonbl BbINyCTUTb NyY, TO
rocre oTpaxkeHusi OT KPMBOM Nyd CTaHET NapansenexH ocu, napabonouns BpaLeHns LWMPOKO
npuMeHseTca B onTuKe. Tak, hopMy annunTudeckoro napabononga MMeT KOHTaKTHblE
nnH3bl. CBoKMCTBa Nnapabononga NPUMEHSAITCA U B APYTMX ONTUYECKMX YCTPONCTBAX — 3ep-
Kanax, namnax, Teneckonax. B cuny kopnyckynspHO-BOSIHOBOW NpUpOabl CBeTa CBOMCTBA
cBeTa NPUMEHUMbI TakKe 1 AN 3NEeKTPOMarHMTHOIO U3NyyYyeHnsa Apyron 4acToTbl, MO3TOMY
onTu4eckme ceomncTea napabosibl Oblfiv NCNOMb30BaHbl B COCTABHbIX YaCTAX pasnnyHbIX pa-
avonepeaaroLmx YCTPOMUCTB, B YAaCTHOCTM Y3KOHaNpPaBEeHHbIX U CMYTHUKOBbLIX aHTEHHaX,
N3roToBMsIEMbIX B OCHOBHOM 13 AopantoMuHus n ctanu (puc. 10).

M3 wkonbHOro Kypca usnkm U3BeCcTHO, 4YTO Tena, OpoLlEeHHbIe C MOBEPXHOCTM 3eMin
nog, yriom K ropusoHTy, B Nnosie Cusnbl TsHKecTu (Mpy YCRoBUK, YTO Cuna BA3KOIO TPEHUSA C
BO3yXOM AOCTaTOYHO Mana) MMeroT napabonuyeckyto TpaekTopuio. Takke Takyrl Tpaek-
TOPUIO UMEKOT MHOIME KOMETbI U MaHeTbl, ABUXKYLLMECS B KOCMUYECKOM NPOCTPaHCTBE BO-
KPYyr MacCuBHbIX OOBbEKTOB. YNOMSAHEM Takke OAHO MHTEPEecHOe CBOWCTBO XWAOKOCTEW.
Hanpumep, ecnu B3ATb CTakaH C BOAOW N HayaTb MelwaTb BOAY JIOXKKOW, TO MOBEPXHOCTb
BOAbI NpumMeT chopMy napabononaa BpawieHus (cm. puc. 11) [10].

N3yyeHne gaHHOro TeopeTudeckoro matepmana obasaTenbHO CONpoOBOXAAEeTCHA pe-
weHueM 3agad. CTyaeHTam ans CaMOCTOSATENbHOMO peLleHns MOXXHO pekoMeHaoBaTh cre-
Aylolune 3agaydn.
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Y.

Puc. 11

1) YcTaHOBUTb TMN 3a4aHHbIX MOBEPXHOCTEN U MOCTPOUTL UX, MPUMEHSS MeTOAbl UH-
XXeHepHoU rpacvku.

_ x? yd,
a) 2—2(1———5),

6) x%+y?= 2}0162, a#0;

B) 2z=x 2+y72.

2) HanTtu Toukn nepeceveHnss MOBEPXHOCTU N NPSMOMN:
§+y?2:2p1x7ﬂ:y_—_12:$[11].

Taknum ob6pasom, o6beanHeHne maTeMaTUYECKMX METOAOB M METOAOB UHXEHEPHOWN
rpadoukn npm pabote ¢ y4ebHbIMM 3agavyammn obecneymBaeT rnybokoe NoHMMaHue Teope-
TMYECKON OCHOBbI M3y4aeMoro BOnpoca, MOTMBUPYET CTyAEeHTa Ha NOUCK paunoHanbHOro
pelleHna Ton unm nHon 3agadn. MexnpenmeTHble CBA3W, yCTaHaBMBaeMble B npolecce
n3yyeHus Temol «lNapabona n napadonoung», pacwMpsOT KPYro3op, crnocobeTByoT dop-
MUPOBAHMIO N Pa3BUTUIO BOODPaXXEHUS U MbllLNeHNsa ByayLero nHxeHepa.
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Features of the theme "Parabola and paraboloid" teaching methodology in the courses of mathematics

and engineering graphics

Abstract. The relevance of this work relates to the special place of the lines and surfaces of the second order

in the courses of analytical geometry and engineering graphics at the technical University. Parabola and cor-

responding to it in three-dimensional world paraboloid, play an important role in many physical processes. As

a result, they have found wide application in many engineering, technical and other devices, architecture, and

justin everyday life. In this article, the authors examine the mathematical properties of parabola and paraboloid

and the peculiarities of their graphical representation. The content of the article will be interesting for students

of engineering and mathematics, teachers of mathematics and engineering graphics, as well as for high school

students preparing to enter universities to study technical or mathematical sciences, since prospects of modern

school education development are associated with the growing role of its polytechnic component.

Key words: parabola, paraboloid, epure, teaching junior students at technical University, analytic geometry

teaching, engineering graphics teaching.
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