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JipameceT M JeBeTa MEXIYHApOIHa HAYYHO-TEXHUUECKA  KOH(pepeHIMT ,,ABTOMaTH3aIMA Ha JHCKPETHOTO
npowssopcTso” (AL 2020) ce mposexaa oT

JlHute Ha HAyKaTa Ha TV-Codus.

29 somu o 02 o 2020 rox. 8 YCOB Ha TV-Codust, Co30mOI B PAMKHTE Ha

paGoTel B o6racTTa

Ha ABTOMATH3ALMATA HA JUCKPETHHTS TpOU3BOACTBECHU TIPOLIECH.
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Pesiome: B xoxnana ca pasriexaa METOAHKA 32 ChCTaBAHE
W2 MATEMATHYECKM MO/EJ Ha TEXHOJOrHMYEH Mpolec KaTo ce
EBUOI3BA MATPHYHOTO 3ANMCBANE HA 32KOHA 33 [ABMIKEHHe Ha
¢ weaata, To3u Mofen Moxe Aa ce W3MOJ3BA 33 MOJeNHpaHe Ha
| wpemkute npu ofpaboTBane.

Kniouoeu Opmu: mexHoIOzUMeH RPOYEC, MAMEMAMUYECKO
modenupare, pewiKu.

1. ¥BOg

. EnHa oOT CBCTAaBHHTE 4YacTH HAa TEOpMATa Ha
" $opMOoOGpasyBaHETO Ce siBjABa METONBT Ha CHCTABSIHE Ha
| mTeMaTMYeCKM MOJEN Ha  TeXHONOTWHEH  IIpOliec,
| WGION3BAH 3a NOJTyYaBaHe Ha TIOBBPXHOCT OT JETalina 9pes
- pEsae. B MaTcMartHdecKds MOJEN BIM3a OLMCAHHE
| dopmata na pexempn ps6 Ha HHCTPYMEHTa H 3aKOHA Ha
[ BeroBoTO ABIDKeHHME OTHOCHO 3aroTOBKata. [Ipw ToBa, Kato
I WDABUNIO, Ce DAasTIEHKAAT HAKONKO KOODHMHATHH CHCTEMU
| Ha orduTaHe M Ce pabOTH CBC CPaBHUTENHO CIIOXHO
| ABEDKSHME Ha Tenara.

3a cBCTaBAHe Ha MaTeMaTWdecKM MoJel Ha
. BpomsBONeH Tpolec Ha ¢dopmooOpasysase, ynagHo ce
| ¥Ka3Ba MATPHIHOTO 3alMCBAHE Ha 3aKOHA HA JIBIDKEHHME HA

TelaTa.

II. H3JIOXEHUE

1 Tlpn o6paGoTeane Ha AeTaliMMTe BBPXY METANOPSKEIH
- mamman (MM) dopmara u pasmepure Ha oGpaGoTBaHMTE
| TOBEPXHYHM CE TIOMyYaBaT B PE3yITaT HA OTHOCHTEIHOTO
ABEDKEHME HA TEXHONOIMYHMTE 6asu Ha o6pabGoTBaHMA
. AcTalil M M3NBIHUTETHWTE NOBBPXHHHM HA PEXEIus
mHCTpyMeHT. [Ipempapurenno o6paGoTsanmsr geraiin e
| YCTaHOBEH B NPHCHIOCOONCHNS, 4 PEXeNIMAT HHCTPYMEHT ©
. BacTpOGH Ha HeoOXOOMMHA  pasMep 3a  CTATHMHO
macTpoiiBane. PasmepsT, koliTo ce momydaBa B pesyaTar Ha
oGpaGoTeaneTo € 3aTBApANIO 3BEHO Ha pasMepHaTa Bepura
m TC. B mponieca Ha ofpaGorBaHe B pe3ynTaT Ha
HCHCTBHETO HA JMHAMMYIHM (akTopH (CWIOBH M TOIUIHHHH
aedopMailuy, H3HOCBAHE HA PeXENMT HHCTPYMSHT H T.H.)
BB3HUKBAT ZOTBIHATEHA HPEMECTRAHNA HA
TEXHONOTHYHMTE 6asu Ha oOpaboTBaHMA meTalin |
FSILIHATEIHATE TIOBBPXHAHM Ha PEXCIIM1 MHCTPYMEHT,
BOZISIIY 10 IPEIIKY mpH obpaboTeaneTo.

CrefoBaTelHO 3a MOZIENHPaHE HA Dpoleca Ha
ofpasyBaHe Ha rpellKky Impu o6paborBaHe € HEOOXOTIMO a2
©e M3BENAT YpaBHEHHA Ha JBIDKCHHE Ha HSITBIHHTCNHHA
eleMCHT HAa peXells HHCTPYMSHT B KOOpAHHATHATA
CHCTeMa, OMpefeNeHa OT TEXHONOrMYHHTE 06asm  Ha
obpaGotBanus neraiin. TesH ypaBHEHWS ce W3BEKIAT Ha
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6a3a Ha (hopManu3MpaHa CXeMa, OTpasgBala PasMepHE
KHHEeMaTHIHHM M AnHaMIMHA Bph3kd Ha TC [1, 4].

IMopaju clOXHOCTTA HA MOAETHPAHHA 00EKT, ce IpHE
(opMmamu3HpanaTa cxema na Gbje NpefcTaBeHa BhB BHI
CTPYKTYpeH (TODONOTHYEH) MOeH ocoben
MaTeMaTHUeH MOZeN, Japaml MHGbOpManus 3a ChCTaBa
MOZEHPaHuUA 00EKT U 33 ChIIECTRYBAIIMTE B HETO BPB3Ki

3a oTuHTaHE Ha BIMAHMETO Ha AeHcTRamure (akTC
Ha TpelIKuTe IpH o6paboTRade B HAJANOTO € HeoGxoM
[ia Ce MONy4H YPaBHEHHMETO HA JRWKEHHME Ha OIODHI
ToukH [1,3]. B pesyrrar Ha AeHCTBHETO Ha Te3 (aKTopn
TOTy4aBaT Ipeiky mpy 06paboTBaHeTo, KOHTO MOTarT X a
onpeNeNnaT upe3 MPEMECTBAHE Ha ONOPHHTE TOYKH
KoOpIMHaTHUTE cucTeMH. OT CBOS CTpaHa IIPEMeCTBAH!
Ha OMOPHHTE TOYKM Ch3JABA UPEMECTBAHE U 3aBRBPTaHe
xoopauHaTHHTE cucTeMu. ITopaau ToBa B HAYANOTO TPt
A ce YCTaHOBM aHANIMTHYHATA 3aBACHMOCT MEXIY TP
TpeMecTBaHHA M POTAIMHM Ha KOOPAMHATHATA CHCTEMA
[PEeMECTBateTO Ha OIOPHHUTE TOUKH. Te3H 3aBHCHMOCTH
OMIPeIENAT OT TeOMETPUYHM OTHOMmeHNA. Tasu 3aBHCHM(
MOXe Jia ce onpemend 3a cucrema X (Pmr.l) samames:
cucrema .

@ur. 1 CxeMa Ha ONIOPHUTE TOYKH

Karo ce 3agaje mpeMecTBaHe A Ha ONODHHTE TOYKY
KOOpIMHATHATA CHCTEMA X B HalpaBlJeHHe Ha JMILABAHE
CBOTBETHHTE CTETICHH Ha cBOGOZA, MOXE Ja ce ompemen
OIecTTe KOOPAMHATH OMpENeAlIy HOBOTO MOJOXKEHHE
KOOpAHHATHATa cucTeMa £y B cucreMara 2 [1, 2].
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TABJINLA 1 KOOPRUHATH HA ONOPHH TOYKH
Onopna Cucrema Z1 Crcrema
TogKa
1 X11 Y11 Zi1 X1 Y1 71
2 X21 Y21 221 X2 Y2 z2
3 X31 Y31 31 X3 Y3 3
4 X41 Y41 ZA1 X4 Y4 z4
5 Xs51 Ys1 Z51 X5 Y5 zs
6 X61 Y61 Z61 X6 Y6 76

3a papuaHTa mokazaH Ha ¢ur. 1 Moxe ma ce sapmMaT
CIETHUTE 3aBMCHMOCTH:

x=2A 3 y=4 +x,80,;

z=h +x,18¥;
@=A;/2; ¥=arct ﬁ 5 (D
X1 ™%

Aa'/lA

O=arctg 24— | |
T Mg

KbJCTO ﬂ'l - 16 <a MPEMECTBaHNA Ha ONOPHUTE TOYKH.

B ypaBHeHHeTO Ha NBHKEHHE BMECTO KOOPAMHATHTE X,
¥, Z, ¢, W, 6 pamguyc-BeKTOPHTC H MATPHLMTE CE MOCTABAT
HeCHHTE YaCTH Ha Ha YDaBHEHHA 1 , MaBaily BPb3ka MEXAY
TPEMECTRAHETO Ha ONIOPHUTE TOUKH C HISCTTE KOODAMBATH.

Ilpu paspaGoTBaHe Ha eKBMBAlEHTHATA CXEMa Ce
BBBEKIAT  KOODAVHATHM CHCTEMH  XapaKTepu3Hpauld
OCHOBHHTE eNEMEHTH HA TCXHONOTWMYHATZ CHCTEMa. 3a
ONpefendHe Ha TPEIIKMTE C€ OTYMTA BIMAHHETO Ha
TONIOXCHNETO Ha €HAa KOODJMHATHA CHCTEMA CIPAMO
napyra. Tosa Moxe ga craBa Kato ce H3MON3BAT
3aBHCUMOCTHTE 32 BPh3Ka MeXAY KOOPAMHATHHUTE CHCTEMH.
3a eKBHBANICHTHATA CXeMa NORasaHa Ha ur. 2 ce TpHeMa,
9€ HEMoBINKHA KOOPAUHATHA CHCTEMa € X3[2,4].

Kato ce chepumAT HawaymaTa Ha KOOpNMHATHHTE
CHCTEMH ¢ DPajMyCc-BEKTODH MOXKE HA Ce 3amMIIaT JBe
BEKTOPHH PaBEHCTRA:

R=fy 447, +7 ; @
R=7, +7, )}
Karto ce NpHpaBRAT IECHUTE YaCTH Ha ypaBHeHus (2) u

(3) ce momywaa ypaBHeHMe Ha DpamHyc BekTopa F
oHpeReNLl MONOKEHAETO Ha To9Ka M B cucTeMaTa X,

F=Toy + 7y —Fop Ty @
3a za ce BRBEJIAT B YPABHEHHETO Ha ABIDKERHE (HAKTOPH
» BOZCIIH 10 OTKJIOHEHHE Ha ABIKSHHETO Ha Touka M (dur.
2) B KOODAWHATHA CHCTEMa X;, € Heo6X0auMo
OPEMECTBAHMATA Al Ha BCAKA ONOPHA TOUKA Ja Ce
TIPELCTaBAT Karo PyHKIMA Ha TO3H DaKTop.
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dur. 2 BeKTOPHH BPB3KH B EKBUBANEHTHA CXeMa

Hanpumep enactaroTo npemectsame Al Ha omopHara
TOYKa Ha JeTaijla MOXe Ja ce MPelCTaBy KATO 3aBUCHMOCT
ot crabuiHoctTa (bur.3).

=Y

@ur. 3 Cxema Ha AeHCTRYE HA CHIH 1 MOMEHTH B KOOPAMHATHATA CHCTEMA

}'yi =R/J, ) 4)

KBIETO Ri € pearuus Ha i~ ONOPHA TOYKA OT BCHIKMTE
CHIM W MOMEHTH, [eHicTBamM HA JAeraliia B Tasy
KOOpJWHATHA CHCTeMa; J — CTAGMIHOCT Ha i-pa OIopHa
TOUKA.

3a ja ce onpeneNAT peaKUMHTe B ONOPHHTE TOUKH, Ce
CBHCTABAT INECT YPABHCHHA HA DAaBHOBECHE OT CTATHKATA:
%Py = 0; ZPy = 0; ZP, = 0; EM, = 0; ZM, = 0; M, = 0.
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CrabunHocTTa Ha Jetalina B ONOPHATE TOYKA C€
NpecMATa WM Ce ONpefens eKcrepuMeHTanHo. Ilo coumst
HauMH B YPaBHEHUETO 33 ABMIKCHME MOXE [a Ce BKIOYaT U
apyry $aKTOpy KaTo TOINIMHHM NMPeMECTBaHUs, H3HOCBAHE,
OCTATHUHM HANPEeKeHmsd, KaTo Te Ce TNPEeACTaBAT Hpe3
npemMecTBaye Ha OMOpHETe Toukd. Karo ce mocrasd B
VPAaBHEHMETO Ha /BIKCHME BMECTO NPEMECTBAHETO HA
OMOpHWTE TOYKM TeXHHTe OQYHKIMH H ce BbBejaT
OTpEeENeH OrPaHMHeHHsA, Ce MONy4aBa MaTeMaTHIECKH
MOJIeNl Ha MeXaHW3bMa Ha [ONy4aBaHe HA TeOMETPHIHUTE
IPELIKH.

1I1. U3BOH

OGpaforraHeTo Ha AeTaliiy Ha METANTOPEKEIIH MATIMHN
Ce XapakTepusupa C rojaMo pasHoo0pasue OT METOIH Ha
o6paforsae (cTpyrosase, (pe3oBane, CBPeANIOBAHE,
wudosane W Jip.)  PeXeld  HMHCTPYMGHTH H
npucrocobnenns. Te oka3BaT BIHIHUE NPH NONyYaBaHe HA
rpemikuTe TpA 06paloTBaHE, NMPENUSBUKAHH OT PasiMYHM
daxropu. BrR BCEKH KOHKPETEH Cllydall mMa crelmpmieH
HauMH Ha 06pasyBake Ha IPELIKATe Ipd 06paGoTeane.

MeToxsT Ha KOOPIMHATHHUTE CHCTEMH ¢ me(opMupariy
ce BPB3KM HaBa BBIMOXKHOCT 3& EIMHEH MOJXOX HpH
OCTPOsBaHE Ha MOJIENIa Ha MeXaHM3bMa Ha MollyJaBaHe Ha
rpeIIKHTe HE3aBHCHMO OT METOAA Ha 00paboTBaHe, THNa HA
METaNoPeXeImoTo oGopynBane, METaNOPEeXEIMTE
MHCTPYMEHTH M TIPHCHIOCOOEHHUSA.

W3II0JI3BAHA IMTEPATYPA
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