Jlexknis 10-11

METOJO0JIOI'IA TEHEPYBAHHA METOJINK BU3HAYEHHA
KOOPJIUHAT OITIOPHUX TOYOK INO3UIIIOHYBAHHJI Cx ITP
3A KPUTEPIEM MIHIMYMY CIIO)KHUTOI'O
KIHEMATHYHOI' O PECYPCY

10.1. 3arajbHi moJ10:KeHHS

Ha cporogni B THYYKHX MEXaHOCKIAAJbHUX TEXHOJIOTISAX LIMPOKOTO
BUKOpHCTaHHS HaOynu npomucioBi poboru (ITP) mopranbHOi KOHCTPYKII.
OCHOBHUMH IIepeBaraMu BUKOPHUCTAHHS HOPTAIbHHX HPOMHUCIOBUX POOOTIB
(TITIP) € Benuka muioma Ta 00’eM 30HU o0OciyroBysanus (30) I1P, o 3HauHO
MOJIETIIYE TPOEKTaHTy pOOOTH30BAHUX MEXAHOCKJIAJAIbHUX TEXHOJIOTIH
(PMCT) po3p’si3yBBaTH pSAA 3a7ad MIOMO PO3MIMICHHA Ta PO3TAIIYBaHHS
JIOTIOMI>KHOTO Ta OCHOBHOTO TexHoJsoriunoro obmaanauus (JITO ta OTO) y
po0ouiii 30Hi (P3) ITP.

[pu npoexryBanHi PMCT Ha choromHi He IPUAUIAETECA 0COOIUBOT yBaru
HayKOBOMY OOTPYHTYBAaHHIO BH3HAUEHHS KOOPIMHAT ONOPHHX TOYOK CXBAaTa
mpomucioBux pobotiB (CxIIP), xoua BrpoBamkeHHS poOOTH3amii sSK Takoi €
BaroMHUM KpPOKOM IIIOJI0 €KOHOMii (hiHAHCOBWX, YACOBHX Ta IHIIHX PECYPCIB.
Hajiuactime 3a mouarkoBy TOuky mo3umionyBaHHs CxI[IP mpuitmaroTh
BUIIaJJKOBUM YMHOM BUOpaHy BuxizHy Touky CxIIP, a kiHLIeBy BU3HA4alOTh
LUISIXOM BH3HA4YeHHs BiAnoBimHux mnepemimenp Bix OTO Tta/abo JATO no
nomoca Cx.

Jns noganemoro po3Butky PMCT HeoOXigHUM € CTBOPEHHS METOJIUK
JUIsL PO3B’SI3yBaHHS PsAy TEXHOJOTIYHMX 3a/Jad Ha HAayKOBO BH3HAYCHIH
METOIMYHIH OCHOBI 100 KOOpAMHAT oropHHX Todok CxIIP 3a momepenHbo
oOpanuM kpurepieM. lle nacTth 3MOTy BHPOOHMKaM Ta IPOEKTaHTaM
MiHIMI3yBaTH 3aTpaTd 4acy Ha npoekTyBanHsi PMT, moryxHOCTi Ta iHIIMX
pecypciB, 110 BIUIMBAIOTh HA COOIBAPTICTh MPOAYKIIIi.

Bkazane mnpuBene a0 3MEHIICHHS KUIBKOCTI TOYOK ITO3MIIOHYBaHHS
CxIIP, mo B cBOIO uepry MOJIETHIMTh Hpolec nporpamysanHs [P, sMeHIUTH
TPUBAJICTh LHKIy Ta 301IBIINTG TPOTYKTUBHICTh  (DYHKIIOHYBaHHS
TEXHOJIOTIYHUX POOOTHU30BAHUX CTPYKTYD.

BinbmricTs BiZOMUX TiAXOMIB A7 PO3B’sI3yBaHHS 3a7ad JaHOI mpoOiIeMu
IPYHTYIOThCS Ha MaTEeMaTHYHUX METO/aX, L0 Ha JIaHOMY €Talli MPOeKTyBaHHS
PMCT e menockoHanuMu. B maHiit poOouiTi SIK OCHOBY JUII CHHTE3Y METOIUK
BH3HAYEHHS OMOPHHUX TO4YOK CX mMOpTampbHHX mpomucioBux pobdotis (ITIIP)
3aCTOCOBAHO rpadoaHaNiTHYHUNH METOA JOCIIIDKEHb Ta KpUTepill MiHiMizawii



BUKOPHCTAHOTO KIHEMaTH4HOro pecypcy npu nepemimenti CxITP. Bkazauwnit
MIIX1] A€ psij| epeBar, OCHOBHUMU CEpel SIKUX €:

- BpaxyBaHHS FeOMETPUYHUX po3MipiB jaHok [1T1P;

- 30H 3a00ponu (33) TO;

- TpaekTopiit pyxy Cx;

- MOXe€ pO3TJIIaTUCh K OCHOB Ui MiHiMizamii pyxis IIIIP 3a iHmmmun
KPUTEPISIMH.

Oco0MBOCTI 3MICTYy TaHOTO MaTepiamy

1. Merorw pobotm € miABHIICHHS e()EKTUBHOCTI TEXHOJOTIYHOL
MiATOTOBKM POOOTH30BaHOTO MEXaHOCKIIAJAILHOTO BUPOOHMIITBA HA MPUKIAL]
I'BK npu aBromaruzoBaHomy npoekryBanHi PMCT Ha etani cuHTe3y ONOpHUX
TOYOK TPAEKTOpii TPH TEXHOJOTIYHOMY OOCIYroBYBaHHI  OJHOPYKHM
oxHocxBatHUM [1I1P podounx no3uuiii (PIT) I'BK;

2. U JOCATHEHHS BKa3aHOI METH HEOOXIiJHO pO3B’s3aTH HACTYIIHI
3aBJaHHI:

1. Ha mifcTaBi aHAMi3y ICHYIOUMX METOIIB Ta METOAMK BH3HAYCHHS
OTOPHHMX TOYOK TO3UIIOHYBaHHSA cxBata [IP oOrpynTyBarn
JOLUTBHICTD BUKOPUCTAHHS rpad)0aHATI THIHOTO METOLY
nocmimxenns [1I1P;

2. U1 KOXHOI 3 KIHIEBUX TOYOK CtiHP koxxHOi t-oi PII; 3HaiiTu
NoYaTKOBY TOUKy mosumionyBanus CxIIIIP Ag"' 3a kpuTepiem
MiHIMYMYy BHKOPHCTaHOTO KiIHEMaTHYHOTO PEeCypcy;

3. Ha OCHOBI 3HaiileHuX MHOXHH omnopHux To4dok CXIIITP po3poburu
METOJIMKY BHU3HAYCHHs CIIUIBHOI At BCix omuHuib TO moyatkoBoi
Toukn A{" Ta ChinbHEX a60 PI3HHX 3a KOOPIMHATAMH KiHIICBHX
touok C{™ 3a kpuTepieM MiHIMyMy KiHEMAaTHUHOTO pecypcy
(MinAqy) must koxuoi PIT| t = 1, T Ta Beiei IBK B uinomy;

4. Ha  WiACTaBI  MPOBENEHHWX  y3aralbHeHb  BHKOHAHHX  POOIT
3alpONOHYBAaTH METOJ aBTOMAaTH30BAHOI'O CHHTE3y BHU3HAYCHHS
onopHux Touok CxIIP;

5. mpoaHamizyBaTH Bi3yalli30BaHy UTIOCTpAIil0 PO3MIIICHHS OIOPHHUX
touok Cx B CK IIIIP Ta aBTOMaTH30BaHOrO BU3HAYECHHS BEIMYHHU
nepemimenss CxIIP.

6. mpoirocTpyBaTH Ha MPUKIAZAaX Pe3yJIbTaTH PO3POOIEHIX METOIMK.

3. HaykoBa HOBHM3HA IIOJSITAa€ y BIEpIIEC 3alpPOIIOHOBAHOMY HOBOMY
IIX0/1 JI0 CHHTE3Y METOJIHK IOIIYKY OMOpHHUX Touok Cx nopransHux [1P npu
npoektyBaHHi [ BK 3a kxputepiem MiHiMi3alii BUKOPUCTAHOTO KiHEMaTHYHOTO
pecypcy, 1m0 0Oa3yerbcs Ha MeToni rpadoaHaTiTUYHUX  JOCHiIKEHb
MaHimymsmiiHoi cucremu (MC) IITIP Ta Moxke 6yTH OCHOBOIO ISl aHAJIOTI9HUX
nociimkens [TP pi3HOro KOHCTPYKTHBHO-TEXHIYHOTO BUKOHAHHS.



4. TlpaktuuHa unin"icts podoTH. Po3pobieHi HOBI METOIUKH
Bu3HayeHHs onopHUX To4ok CxIIP Ha ocHOBI rpad)oaHaiTHIHNX JOCIIKEHb
KiHeMaTHYHUX MoxuBoctei [1I1P.

5. 3arajgpHa TOCTAaHOBKA Ta CYTHiCTh BHpPIIIyBaHHX 3aaaq
BU3HAYA€ThCS HACTYITHUM.

3adano TBK 3 T-orwo «ximpkicTio TO (PII), mo TEXHOJIOOTiUHO
00CITyTOBYETHCSI OMHOPYKHM OIHOCXBaTHUM [IP mopTanbHOi KOHCTpYKIil THITY
XCCB.

Heo6xiono CHHTE3yBaTH METOJMKHM BH3HAUEHHs IOYaTKOBHX A" Ta
kinnesnx C{"* omopHumx Touok mno3MIioOHyBaHHA CX, sAKi 3a0e3meuyiOTh
HaliMeHII nepeminieHHst JaHok TP 3 ypaxyBaHHSIM T€OMETPHYHHX PO3MIpiB
JIaHOK MaHimyJsinidHoi cuctemu [1P ta 6oponu (33) koxHoi PII;.

TakuM 4YMHOM, 3micmom HaHOi POOOTH € CHHTE3 METOJMK IOLIYKY
omopHux Touok CXIIIIP 3a kpurepieM MiHIMYMY BHTpaTH KiHEMaTHYHOTO

pecypcy.
10.2. 3mict maTepiaay (3a remoro IPM Koznoscrskoro O.)

Y Berymi OOTPYHTOBYETBCS aKTYalbHICTH Ta HEOOXINHICTH CHHTE3Y
METOJWK BHU3HAUCHHS OMOPHUX TOYOK mo3umionyBanHs CxIIIP mpu
aBTOMATH30BaHOMY HPOEKTYBaHHI POOOTH30BAHMX  MEXaHOCKJIAJAIbHUX
TEXHOJIOTiH, POPMYITIOIOTECS MeTa Ta 3a/1a4i JOCiIKCHb.

VY nepuioMy po3aisi BU3HAYA€THCS aKTYaJIbHICTh MiHIMI3aLliT PyXiB JIaHOK
ITP. IlpoBeneHo aHami3 iCHYIOUMX METOZIB BU3HAYCHHS KOOPJIMHAT OMOPHHUX
1040k CXIIP. PO3KpUTO MO3UTHBHI Ta HETaTHBHI CTOPOHH I[MX METOJIB Ta
OOrpYHTOBYETBCSI JIOLIIBHICTh BHKOPHCTaHHS rpadoaHaliTHYHOIO METO.NY,
SKMH TIOKJIQJIEHO B OCHOBY CHHTE3y METOJMK BHM3HAUEHHS ONOPHUX TOYOK
no3unionyBanHs CxITIIP.

VY apyromy po3aiii mpoBOANTHCS CHHTE3 METOAWK BH3HAUYEHHS OMOPHHUX
Toyok nosunionysanHs CxIITIP npu npoekryBanHi / cuntesi PMCT.

Bupnineni ocHoBHI (hakTOpH, 1110 BU3HAYAIOTH KOOPAWHATH OHOPHUX TOUOK
CxIIP (puc. 10.1).

[Tpu BimOMUX BXiZHUX JaHUX (GOPMYETHCS anpiopHa NOCMAHOBKA 3A0adi
(ta6u. 10.1), a came:

wis omuanns T0 2 {0TO,ATOL wo ¢dopmytote T pobounx mo3uiiit
[PI, |t =1. T} I'BK, Ta r-oi mozeni I[P 3uaiitu onopui Toukn CxXIIIIP s
BukoHanHs PMCT, 1o peani3yerbcsi BHKOPUCTAaHMM  MiHIMalIbHUM
KiHEeMaTHYHHUM PECYPCOM.
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1. Kinemaru4na cTpykTypa:
- CKIIP:
® IWIIHAPHUYHA,
e cdepuuna;
® [PSMOKYTHA;
e KOMOIHOBaHa,
- cuctema UITY
o D2;
o @3;
o 4.
2. Cxsar ITP
- TEXHOJIOTTYHHUI THIT:
® OOKOBHIA;
® TOpIIEBUIL;
® TOpPIIEBO-OOKOBHIA
(KOMOi1HOBaHHUiA).
- TEOMETPUYHI TTapaMeTpHL.
3.DopmaiizoBaHuii onuc
TIP.
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AnpiopHo-6a:kani kpuTepii
- AQatocr—min, (xB);

- Aqu_.c[—>min, (KBT);

- AqT,pHmin.
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Puc. 10.1. @axmopu, wo euznauaome KOOPOUHAMU ONOPHUX MOYOK
nosuyionysanns CxIIP mexanocknadanvuux I'BK

Ampiopi B 3aranbHil iH)KEHEpHIH MpPaKTHIlI MOXKE MaTH MiCIle ITIeBHa
MHO>XMHA TTOCTAaHOBOK 3aJla4 MPpH NMEBHUX BITHONICHHAX R Mixk MHOXHHaAMHU

BizmoBigHIX Touok {C;"

P} Ta {Atl'lP

}, 110 mokasaxa B ta6s. 10.1.




Ta6iuus 10.1

MHOX1Ha anpiopHUX MOCTAaHOBOK 33/1a4

Ne ITocranoBka Ne YMOBH IOCTaHOBKH ArmnpiopHa
3aa4i 3a1a9i mia3agaqi TTouaTKOBOI TOUKH Kinmesoi Touku iH(popMarlis
Bigomi | Hepimomi | Bigomi | Heimomi 0YiKyBaHOTO
_ pE3YIIbTATY
TP TP TIP N TP N R,
= ATRG 1; 2:11]’ N C[_ Ctnp ACh(A[“P _} CIHP) -
13 . AT cIr R min
14, N A[np N C,HP
3 P i N P - R
2o GTRA e — AL s S AN
23, . c AP N min
24. - [ - A"
3. AI'IP R CHP 31 AI'IP _ C]'IP _ Ry
AT R G 32 E AII'IP::: _ t_ Clnp AqS({At“P}-—} Ctnp) -
33. : AT | T min
3.4. - {A} - [
4, C"} Ry AT 4.1, [ - A" - 24
{ h } o 4.2 ECIHPZ{ N !_ Atm) ACI4({CtnP} _} Atnp) —
43, - ™ | AT - min
4.4, - {c!"} - A"
5. Al'[P R CHP 51 AI'IP _ C]'[P _ ER
{ t } 5 { t } T3 EAII'II% - { 1- } {C!HI’} Aqs({AtnP} -_:,{Ctl'lP})
53 N {Atnp} { Ctnp} - —min
5.4. - {A™} - {C'™}
6. Cl'[P R ArlP 61 cl'lP _ A]'[P _ Ry
R B et A o Aae™ S ™
63, e A - o
6.4. - {Ctnp} - {Atnp}
Tyt : A" £ P3TIP — modatkoBa Touka nosurionysanus CxIIP B CK ITP;
{A"} =P3IIP — MHOXMHA I0YATKOBHX TOUOK no3uiionysanns CxITP B CK I1P;
C™ eP3TO — KiHneBa Touka Tpaexrtopii mepemimenns I1P B CK ITP;

{C™} £ P3TO

— MHOXXMHA KIHIIEBUX TOYOK TpaekTopii nepemimenns [1P B CK I1P;

R
AQ(A™ =+ C/™)  — BukopucTanuii kinemMaTHuHHit pecypc npu nepemimenni CxXITP 3 1. A™ 10
1.C" ¥t = 1T p CKIIP;

— MHOXWHH BigHomeHb Mix AT ta CiF IIpY PO3B’sI3yBaHHI BiIOBITHUX 33124

Ri, ..., Re

Jlst mpoBenieHHs TpadoaHai THIHUX J0oCHikeHb y P3 r-oi mozemni ITITP
3 KiHeMaTuuHOI cTPYKTYporo XCCB (To0TO BiAMOBIIHUMHU TIEpEMilIICHHIMH
01 — ninifiHe nepemimeHHs B3I0BXK a60 mapanenbHo oci X', TYT Ta gaii — B
npuitHATIH npaBiit cucremi koopauHar [1P; g2, 3 — obepranbHe nepeMilieHHs
BiznoBigHnx manok MC HaBKkos0 a60 mapanenbHo oceit Z' - g4 — obepTaHHs
BinmoBinHOI nankyu HaBkomo oci YT ) IUIAIXOM BU3HAYEHHS BUCOTH




pO3TalryBaHHs MHOKHH KiHIIEBUX TOYOK {CF|t = 1.T} = ({XFL Y]
MO3UIIIOHYBaHHS CXBaTa B ropuzoHTanbHux neperunax P3 1P y CK I1P.

PosrnsHyTO HAWOUIBII MOIIMPEHWH BHUIAJOK, KOIH 3a IOYaTKOBY
MIPUHMAETHCS TOYKA BUXITHOTO TON0KeHHs TaHOoK [1P (monmoxxenHs momoca Cx
3HaXoAWUThHCS B HaitHmwkunii Touni P3 IIP). B poboti mocmimkyBamucs TiNbKH
KYTOBI IIepeMilIeHHs (, Ta (3 BIANOBITHHUX JaHOK aHaii3oBaHoro I1I1P, Tak sk
BOHH BUKOPHCTOBYIOTHCS IS 3aBaHTaKeHHs/po3BaHTaxkeHHA TO, ToOTO B
JAaHOMY BHINAJAKy € aKkTHBHUMH (i3 4 aKTHBHHMX CTYIEHIB PYXOMOCTi, IO
MOTEHLITHO MOXYTh OYTH aKTHBOBAaHHMH).

PesynbpraTi JOCHiI)KEHb Ha KOHKPETHHX NPHKIANaxX IMOKa3ald, IO Y
MIIP 3 xonmypHroto cucmemoro YI1Y BenmuuHa BUKOPUCTAHOTO KIHEMAaTHYHOTO
pecypcy 3pocTtae 31 30UIbLIICHHSIM BHCOTH PO3TAalllyBaHHS MHOXHHH aIrpiopHO
MoxmuBix Touok {C{"'}.

Moo 3MiHM TIEpeMIIeHb BiIHOCHO TOPH30HTAIBHOI OCi, TO (), YBECh
gac 3pocTae i NpUOIM3HO Ha OCTAHHIA TPETHHI BiIPi3Ky MOYMHAE CIIAATH.

BennunHa (3, B CBOIO Uepry, 3pocTae 0 CEpeAMHHU BiApi3ka MHOXHHHU
anpiopHo MoxymBEX Touok {C{"'}, micis Woro crajgae MBHIIINME TEMIIAMH,
HDK 3pocTaina, MPUYOMY BEJIMYMHA MEPEMIICHHS Ha KiHIl Takoi MHOXXHHH Y
KiTbKa pa3iB MEHINA, HIX HA TIOYATKY.

I'padiku 3anexHOCTI KIHEMATHYHOIO PECypcy Bij BUCOTH (Y&P) Ta

JIOBYKUHH (XEP) posmimenns Touok {C;"*} 306paxeno na puc. 10.2.
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Puc. 10.2. I'paghixu sminu kinemamuunozo pecypcy IIIIP konmypHoi cucmemu
YI1V ons womupwvox sucom (hl — h4)



3mina kinematuaHoro pecypey y IIIP i3 nosuyiinow cucmemoro YIIY
npu pyci Cx TP Bix BUXigHOT MOYaTKOBOT TOUKU A" 10 MHOKUHU KiHIIEBUX
{CM™} UV mewto inma.

Haiimenmni 3miHM KyTa 0, HOBOpOTY onHiel 3 nanok 1P Ha Oynb-sikiit 3
BHCOT CIIOCTepiraeThcst Mixk Toukamu 2 1 3 Ha rpadiky puc. 10.3. InrepBanu 1—
2 1 3—4 xapakTepu3yIOThCS BEIUKOIO 3MIHOIO KIHEMAaTHYHOTO PECYPCy.
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Puc. 10.3. I'paghixu sminu kinemamuunozo pecypcy Qp IIIP nosuyiinol
cucmemu 9ITY ons wvomupwox eucom (hl —h4)

3MiHa KyTa (3 € IeMlo iHIIOK i ToJsirae B HacTymHomy (puc. 9.4):

1) imtepBamun 1-2 Ta 3—4 XapakTepu3ylOTHCS BIJHOCHO MAaIUMHU
3HAYEHHAMH KYTOBHX II€PEMIICHb,

2) imtepBaimu 0-1, 2-3 Tta 4-5 € Bigpi3kamMd 3 PI3KUMH 3MiHAMH
KIHEMaTHYHOTO pecypcy sIK B OIK 3pOCTaHHs, Tak i B CTOPOHY
CIaJiaHHs 1 TOMY HE € PEKOMEHJJOBaHUMHU Juisi po3ramryBaHus OM Ha
PII;. 3 TakuMH KOOp/AMHATAMH OMOPHUX TOUOK

Puc. 10.3 ta 10.4 Bka3yroTh, 110 iIHTEpBAIU 3 MIHIMAILHUMHU 3aTpaTaMu

KIHEMaTHYHOTO pecypcy s (O, Ta (3 MalTh CIUIBHI KOOPAWHATH IIO
TOPHU30HTAIBHIH OCi.

Jis BU3HAUeHHS IMX MEX No0ymoBaHO Tpadik CymMapHOi BHTpATH

kinematuaroro pecypey TP (puc. 9.5) g = Aq; + Aqs.

3 puc. 10.5 BuaHO, mO BENMUMHY 3arajJbHOTO TNEPEMIIIEHHA Aqy B

OCHOBHOMY BHM3Hauae nepemimeHHs Aqy. Tyr, sk 1 Ha puc. 10.3, cninbHuUMH
NPIOPUTETHUMH 30HAMM po3MimieHH OM Ha KOXHIH 3 YOTUPHOX BHUCOT €
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iHTepBaN BiJ TOYkM 2 10 Toukd 3. Ha HaWHWKYIA NOCHIIKyBaHIM BHCOTI
BUIIAETHCS 11 OJTHA TaKa 30HA, 0 oOMexeHa Bimpizkom 1—17"
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Puc. 9.4. I'paghixu 3minu kinemamuurozo pecypcy Qs [P nosuyiunoi cucmemu YI1Y
ons womupvox sucom (hl —h4)
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Puc. 10.5. I'paghixu sminu 3aeanvrozo kinemamuunozo pecypcey IHIIP
nosuyitinoi cucmemu YI1Y ons vomupwvox eucom (hl —h4)



Hactymuuii KpoK JOCHIUKEHHS IIOJISITaB B MEPEBIpIil HONEPEIHBOTO
METO/ly Ha peaJbHOMY TEXHOJOriYHOMY oOnaaHanHi 3 peansHuM [IITP
KOHTYypHOI cuctemu YUITY.

B sxocti npuxnany B3sti PII 3 BikpuTOIO, HaMiBBIKPUTOIO Ta 3aKPUTOIO
30. Buxkopucrani Hactymni ommuuii TO: 1B340030, 2P135®02, CT 150,
VENUS 350, MULTUS B200.

[Ipu  mpoBemeHHI HTaHOTO  JOCTHMKEHHS Oylo  yIOCKOHAJICHO
knacudikamito 30 TO 3a MOXIMBAMH HampsIMKamMH OOCIyTOBYBaHHS IOro
(TO) IIIP (puc. 10.6 — 10.8).

I 1 i 1 | i u
[ {

a) 0) B) r)

Puc. 10.6. Knacughixayis éioxpumux 30 PII:
a) eioxpuma y I xeadpanmi,
6) sioxpuma y Il keadpanmi;
8) éiokpuma y Il xeadpanmi;
2) éioxpuma y \II keadpanmi

3 BpaxyBaHHSIM BHKJIAJEHOTO BHINE pPO3POOJIEHO METOA BH3HAUCHHS
onopuux Touok {A™ |t = 1,T} nosumionypanus Cx IIIIP, sxuii Ha3BaHO
A¢-MeToa. B iioro ocHOBY NMOKJIaJeHO aHalli3 B3aEMHOTO PO3MILICHHS TEXHIYHO
MOXIIMBHX Ta KIHEMaTHMYHO JOCSKHUX MHOXHH KIHIEBUX TO4YOK {C/"}
no3uiionyBanHs Cx. BungiteHo TpM MOXIMBI BHUIAJKH  B3a€EMHOTO
pO3TallyBaHHs BKa3aHUX MHOXKHH:
- i3 HEITyCTUM NEPETHHOM — MHOXHHU {CF|t = T.T} = {;XE}: ‘h’}.f_"}, MarTh
crinbHmii neperns no oci X™ (uB. puc. 10.10);

- 3 YaCTKOBUM INEPETHHOM — KOJIM CIIJIBHUM TEpPEeTHH MaloTh HE BCi
JOCTipKyBaHi MHOKUHE (1uB. puc. 10.11);

- 0e3 mepeTHHy — KOJW MHOXHHH KiHIIEBUX TOYOK MO3HIIOHYBaHHS CX
mis ¥t = 1, T nexars y pisaux uyactuHax P3 IIP i He MmaioTh
CHiJbHUX nepeTuHiB (aus. puc. 10.12);
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1 C
- Right Left < =
R L1 112 1V 1
ClXe Yo (t'xft .\CI}
a) 6)
Up
np__np
] 1 Ct(xC" Cl
]
c XHP.YI'I..P) b
e Ve,
Down
B) r)

Puc. 10.7. Knacughixayis saxpumux 30 PII:
a) 3aKkpuma 3 ycix Cmopiu, Kpim npasoi;
0) 3axpuma 3 ycix cmopin, Kpim 1ieoi;
8) 3aKpuma 3 ycix cmopin, Kpim 8epxy;
2) 3aKpuma 3 ycix Cmopin, Kpim Hu3sy

Otrxe, Ar-Metox — 1ie HaOip (MHOXHHA) METOJMK BU3HAYEHHS OMOPHHUX
Toyok mno3uuionyBaHHs Cx IIIIP, siki BUKOPHCTOBYIOTHCSI B 3aJIEXKHOCTI Bij
B3aeMHoro posramosanHs PI1 B 'BK i Bipi3HSIOTECS piBHEM JAeTarizaliii.

Bxazanuii momyk neperuniB 3mictoBHO BiarBoproe I, II Ta III piBHi
Jetaiizauii cuHTe3y onopHux T04ok PMT (muB. puc. 10.9).

3acanvhum st BU3HAYSHHS ONIOPHUX TOYOK 32 TAHUM METOJIOM €

- BU3HAYCHHS] MHOXHH SIK TAKHX OTIOPHHUX TOYOK;

- (hopMH B3a€EMHOI0 PO3TallyBaHHS MHOXHH KIHIIEBHX OMOPHUX TOUOK
{C{™} 8 CK IIP.
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© - Right Left 4 — ¢ Py I,
o PP | e Ve,
X Ye )
M

a) 0)

/ - ne__mp

> P [‘ C. (X Y )

C(xm:vql) Right Left [ P e
the, e

Down Down

B) r)

Puc. 10.8. Knacughixayis nanisgioxpumux 30 PII:
a) Haniegiokpuma cnpasa i 36epxy;
0) HaniegiOkpuma 31i8a i 36epxy;
8) HanNi8BIOKPUMA CNpAsa i 3HU3Y,
2) HaniesiOKpuma 31i6a i 3HU3y

Ha IV piBHi neTanizanii 3a XapakTepoM HOIIYKY OMOPHUX TOYOK BUJIIIIEHO
oxuo- (OC) ta pizrokoopauuarhi (DC) omopHi TOUKH.

IMomryk omHOKOOpAMHATHHX OMOPHUX To40K (OC) mossrae y BU3HAUCHHI
crinbroi mouatkoBoi Toukn (A" = ... =AM = .. =A™) vt= TT 1a
criibHOT Kinnesoi Xc' (X G = .= Xe, T .. =X¢, Iy

PizHokoopauHatHi omopHi Toukd (DC) — 11e TOYKH, B SKMX CIIbHA
TIJBKH ITOYATKOBA TOYKA, & KOOPIMHATH KiHIIEBUX TOYOK Pi3Hi.



ii PMT

iBHI aerasizan

P

I =

<

Vi

: XF[EP ]

#0

C — crossing
NC- noncrossing
PC — partial crossing

OC - one coordinate
DC — diferent
coordinates

ES — exstensive
seach
ME — mathematical
expectation
OCA, - one
coordinate points
DCA, — different
coordinate points
LA, - local points
GA, - global point
wD{A,} - points
double A}
max, mind, -
remotest and nearest
points

\VI | U - united
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NOUIYK 3araJJbHUX HepeTI/IHiB

HETyCTHI TIepeTHH (HeITycTa MHOKIHA)
MyCTHii mepeTrH (MyCcTa MHOXKUHA)

NIePETHH HasiBHUH
TICPETHH BiJCYTHIN
YaCTKOBHI NEPETHH

OJTHOKOOP/IMHATHI (X[7=...=X["=...

AT=..~AT-. -aT)

Di3HOKOOPIMHATHI (X7 #.. #K7#...

MIOBHUI niepebip

MaT€MaTU4YHE O‘IiKyBaHHH

<P -
OJlHa TOYKa A 1 0JHA TOYKA
nmp_  _v OP_ mnp
XC1 = ._)(—C]![P .. .—XCT
oJHa Touka A~ 1 pi3HI TOYKH
mnp np mnp
XC] 9---aXCt 5°°°5XCT

OJTHA JIOKAJIbHA Touka A" BijT OMIHiei 3 {c™}

A e :
OJIHa 3araJibHa A JJIA BC1X MHOXKHH

{c™}

onua saransaa A™ suaiinena 3 mBox

muoxuH {C"" }

onna 3aransua A™ Bin waiiBinanenimmx

00’eTHAHHS pe3yNbTaTiB 1 BHOIp
Halkpamioro

Puc. 10.9. Iepapxiuna epag-cxema Cunmesy memooux
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[=8F x| neen|xlt cxIP | naon|El oxEFO|= —

8l x8l G =[x8C. :xe_]

Puc. 10.9. Iepapxiuna epag-cxema Cunmesy memooux eusnauennsKOT CxIIIIP
3a Ay—memooom
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Y[IP

\;lll‘
Y“-'
ve

" | ‘ '
ne XI."T ) ne ne ne ne ne
X unin ™ CTomin X(‘] minx(‘ lmaxx('TmaxXCImax X
ne

ne
i [xCIgmin ’x(“lgmax]#'

Puc. 9.10. Cxema, wo intocmpye 63aemne po3mauty8anHs MHONCUH KOOPOUHAM
mouok {C{"" |t = T, T} 3 nenycmum nepemunom [XE;mm ; Xﬂrimn] +0

\ﬂw

ne
(]

Y

nr

or
ne
1

Y

ne
Z . . . . . .
ne ne ne ne ne ne
X imin XcTmin Xcimas X XCimin MCimas X"

1 1 1

Puc. 10.11. Cxema, wo inrocmpye g3aemme po3mauty8anHs MHONCUH
1P EE
xoopounam moyok {Cy " |t = 1.T} 3 uacmxosum nepemunom

[KE;W chrim] =0
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YIII' i
\‘ . -
N
1 l=->': >
-
ZII|.' Il | ] | | ‘-
‘bnr xlll' xm- xu:' xnr nr -
Ctmin Cimay CTmin < 2CTmay SN Imin Clmay x

Puc. 10.12. Cxema, wo intocmpye 63a€mHe po3mauty8aHHs MHOJNCUH
Py, _ 7=
rxoopounam mouox {C¢" |t = 1, T} b6e3 nepemuny (3 nycmum nepemunom)

xfF oxF ]=0

I::gm n E:;mm:

Hani Ha V piBHI B 3aJeKHOCTI Bi QOpMH IEPETHHY [Xaim;xﬁim]
BUKOPUCTOBYIOTBCS [1Ba METO/IM IOIIYKY ONMOPHHUX TOYOK — Iie TIOBHUH mepeoip
(ES) Ta wmaremarnune ouikyBanHs (ME). Tlomana KOHKpeTH3aIlis
BukopuctanHs ES ta ME Biarsoproe VI piBenb Ai-MeTony.

Meron noBHoro mnepebopy ES BukopucroByerbcst s Beix (Gopm
nepeTHHiB i momsrae y mepeGopi KOXKHOI MOYATKOBOI TOUKH Ag ' KOXKHOI
muoxnan  {A{"'} 3i Bcima xinnesumu {C{"*} Bcix PII 3 mojambmmm
BHU3HAYCHHSM MapH TOYOK, IO MAalTh HaiMEHII 3aTpaTh KiHEMaTHYHOTO
pecypey.

Meron MaTeMaTHaHOTO O4iKyBaHHs ME BUKOPHCTOBYETBCS B 3aJIe5KHOCTI
Bil (opMH B3aeMHOro po3TauryBanHs MHOXkMH {C{"'} i HOAiNfeThCA Ha Taki
Ppi3HOBHIH:

1) MEgcm, — BukopucroByerhest nmpu moBHomy (C) Ta uacTkoBOMY

neperurax (PC) i omuokoopmunatHomy (OC) xapaktepy MOMIYKY
OIOPHUX TOYOK. TTossArae y BU3HAUEHHI MHOXKUHH [I0YATKOBMX TOUOK
{A,""} ans Bcix TOWOK 3 OgHAKOBMME KoOpAMHAaTaMH Xc' ' BCix

KIHIIEBUX TOYOK MHOHUH {CtlnP}. 3a pesyipTaTaMH MYIIYKY
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BHUOHMPAETHCS Mapa OMNOPHHUX TOUYOK mo3uiionyeaHHs CxIIIIP, ski €
CIILHUMH 17151 Beix PIT;
2) MEpcz; — BuxopucroByeThes npu nosHomy (C) ta wactkosomy (PC)

NepeTuHax i MMpY BCIX XapaKkTepax IOIIYKy ONOpHUX To4ok. [lomsrae
y BU3HAYEHH]I MHOXMHH TTOYaTKOBUX To4oK {dA," } JIA BCiX TOUOK 3
OJTHAKOBMMH KOOpIMHaTaMH Xc'© BCIX KiHIEBHX TOYOK MHOXMHH

{cy, r[P}. 3a pe3ynbTaTaMu MOUIYKY BHOWPAETHCS CIIJIbHA MOYAaTKOBA

omopHa Touka mnosunionyBanHs CxIIITP A”P{I{EP: YEP:] Ta pi3HI
kirmesi {C""};
3) MEpz; — BUKOPHCTOBYETHCS NMpH BCiX (hopMax MEpeTUHIB i Mpu BCiX

XapakTepax MOUIyKy OMOpHHUX Touok. IlomArae y BH3HaueHHI OfHi€l
toukn A{" i3 KOXKHOI 3 MHOXHH {A{"} 3 MOJaNBIINM MOLIYKOM
xinnesoi Toukn C{"* ams xoxmoi 3 PII; 3a kpurepiem MiHiMymy
KIHEMaTHYHOTO PECypCy;

4) ME;z, — sx i nomepenHiif, BUKOPHCTOBY€ThCA HpH BCiX (opmax
TIEPETHHIB 1 TIPH BCiX xapaKTepax MIOLIYKY ONOPHHUX To4OK. Ilomsrae
y Bu3HaueHHi ozHiei Touku A 3 ycix TO‘IOK BCiX MHOKHH {A{"} 3
TOJANBIINM TIOUTYKOM KiHIeBOi Touku C{""" s KOXHOI 3 OJXMHHIb
TO 3a kpuTepieM MiHIMyMy KiHEMaTHIHOTO PECypCy;

5) ME._p x;; — BUKOPHCTOBYETCS JUIA IPYTOTO i TPETHOTO BHJLY MEPETHHY

1 a1t pI3HOKOOPAMHATHOTO XapakTepy IOIIYKY OINOPHUX TOYOK.
TMonsrae y Bu3HaueHHi omniei Touku A" i3 KOKHOI 3 MAp MHOXKHH
{Atm)} 3 TOAAJBIIUM TOIIYKOM Ui KOHOT 3 PIT KiHIEBOI TOYKH
C{" 3a kpurepiem MiHIMYMY KiHEMATHYIHOTO PECYPCY;

6) ME .. mm 4, — BUKOPHCTOBYETCS TUIBKH JUIsl TPETHOTO BHY IIEPETHHY

1 U1 pi3HOKOOPAWHATHOTO XapaKTepy IOMNIYKy OIOPHUX TOYOK.

Ionsirae y BU3HAYECHHI BOX TOYOK Apyn' Ta Apey " ULIIXOM
MaTeMaTHYHOTO OYiKyBaHHA 3 HAHOUIBII BigaJICHUX Ta HAHOIIKINX
TOYOK MHOKUH {Atm) }. HaiiGineim Bigganeni, sk i HaitGmmxyi TOUKy,
BHOUPAIOTHCS 1O OJHIA 3 KOXHOI 13 MHOXHH 3 TOTEpPEIHBO
1106y T0BaHOT TOYKOBOI J{iarpaMHi KOOPAMHAT MHOXKHH {A{ }.
Kinmesum VIl pisaem (U) Ap-meroay € o006’emaHaHHS pe3ylbTaTis,
3HAMJICHNX PI3HUMH METOJaMH, 1 BHOIp ONOPHMX TOYOK IO3WIIOHYBaHHS
CxIIITP 3 HaliMeHIIMM KiHEMaTHYHUM pecypcoM (peanizamiss U-MeToquK).
binemr peransHo Ar-metoa mpencrasieHo Ha puc. 10.9. Tyt koxkeH 3
HanpsiIMKiB (TLIOK) BU3HAYCHHS ONMOPHUX TOYOK mo3uuionyBanHs CxIIIIP ns
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KOKHOT 3 (hOPM B3a€MHOTo posrarryBans MuoxkuH {C,""} BuIineHO OKpeMUM
KOJILOPOM CTpitoK. CTPUIKH, 110 MO3HAYEH] MyHKTUPHUMHU JHISIMH, BKa3ylOTh
Ha  BHIM  MAaTOYIKYBaHHS, SIKI  BUKOPHUCTOBYIOTbCS  TUIBKM TP
OJTHOKOOPAMHATHOMY XapakTepy MoIIyKy onopHux To4ok CxITIIP.

Ha TecroBux mnpukiazax NpoOAEMOHCTPOBAHO MHEPEBIpKY poOOTH JaHOi
meronuku Ha I'BK 3 BuiesraganuMu MOJEISAMH TEXHOJOTTYHOTO 00JIaJHAHHS,
mo oOcmyroytotecs I[P mox. CM4002. MiniManbHi BUTpaTH
KiHEMaTHYHOTO Pecypcy A TPbOX BHIIB B3aeMHOro posramryBaHHsS TO i 3a
BciMa METOAWKAMH, SKi BHKOPHCTOBYIOTHCS JJISI KOXXHOTO 3 BHIIB,
mpencraBieHi giarpammu Ha prc. 10.13-10.15.

Y Tperbomy po3aini naetbcs OOIPYHTYBaHHS BHOOpPY NpOrpaMHHUX
MPOAYKTIB JJIsi aBTOMATH3allii POBEACHHS NaHUX JOCIIIPKCHb Ta HABOJUTHCS
cTBOpeHuit nporpamuuii npoayxt (I1IT).

Jnst po3B’si3yBaHHS IOCTaBIICHWX 334a4 TpadoaHaliTHYHUM METOJIOM
o0rpyHTOBaHO 3actocyBaHHs rpadiynoro npoaykry KOMITAC 3D-V10. [lana
nporpama 3Ha4Ho MOJIETIIYe Ta MPHUIIBUALIYE MPOBEIeHHS TpadivHOl YaCTHHU
JOCIi/KeHb, JO TOTO JK 3 BHCOKOIO TOYHICTIO BH3HAYa€ 3aTpaTu
KiHemMaTnyHoro Oamancy mist janok [IIIP mpm pyci cxBaTa MiX OIMOpHIMH
TOYKaMH.

Just dikcyBaHHS Ta aHANI3y OTPHIMAaHUX Pe3yJIbTaTiB 00paHO MPUKIATHHN
naker Exel makery mpukiaguux nporpam (TIITIT) Microsoft Office. MO Excel
3a0e3meyye MBUIKE Ta HAJiifHe BUKOHAHHS PO3PaxXyHKIB, IO MOJaHi Y BUTIAII
TaOIHIII.

IMaker neuwitkoi noriku Fuzzy Logic Toolbox cucremu MatLab 6.5.
BUKOPHCTOBYETBCS JUIsl [IEPEBEJICHHS AMCKPETHOCTI BU3HAUEHHS PE3YJIBTATIB y
HETIEPEPBHICTh 3 METO0 1H()OPMATUBHO LIFOCTPOBAHOI Bi3yasi3allil OTpUMaHuX
Pe3yJbTATIB, @ TAKOXK IPHU PO3B’SI3yBaHHI PI3HHUX 3a]1a4, y SKUX 3aKOHU 3MIiHH
BEJIMYMHK (BENMYMH) CHOXXHUTOIO KiHEMAaTHYHOIO PECYpCy 3MIHIOIOTHCS Ha
PI3HHUX iHTEpBaJaX MO Pi3HOMY.

PospotGuennit I1I1 micTUTh NpuKIag poOOTHT TECTOBHX HpOTpam s
BU3HAYCHHS MiHIMaJIbHUX 3aTPaT KIHEMaTHYHOTO PECYPCY, a TaKOX KOOPJHHAT
ormopHHX TO4oK mnosumioHyBanHs Cx IIIMP ans Tpeox ¢opm B3aeMHOro
postauryBanus TO.

Posrmsiremo pesynbTata podot pospobieHoro T mis oxmiei 3 Gopm
B3aemHoro posrantyBants TO - dns nenycmozo nepemuny (NC).

Ha puc. 9.16 mpencrasneni Bisyamizamii poboTH  mporpamu
ABTOMAaTHYHOTO BH3HAYEHHS KOOPAWHAT KIiHIEBOI TOYKH TPH CIINBHIN
MOYATKOBIA TPH OJHOKOOPAMHATHOMY XapakTepl MOUIYKY OMOPHUX TOYOK
nosuttionyBanns Cx II1P.
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Ilpu npoMy: - BXiJHOI BEJIMYUHOK € 3HAUCHHS IMOYATKOBOI TOYKHU
AtHP(XAtHP, YAtHP); - BHXIJIHUMU — KOOPJWHATU KiHIICBOI TOYKHU X Ta
BEJIMYMHA TICPEMIIICHHS MiXK OTIOPHUMH TOYKAMHU.

BisyanbHe mpencTaBiCHHS 3MIHM BUXIJHHX BEIUYMH B BXiJHOT
npeacTasiene Ha puc. 10.17.
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Puc. 10.13. MiniMaibHi BUTPaTH KIHEMATUYHOI'O PECYPCY IIPU HEITYCTOMY IIEPETUHI MHOMKHH KOOPAUHAT T.{ QHP |
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Puc. 10.16. Aemomamuune gusHauenHs KOOPOUHAM KIiHYe8OI MOYKU Npu
CRINbHIL NOYAMKOBII 0I5l HENYCMO20 NePEemUHy npu 0OHOKOOPOUHAMHOMY
xapaxmepi noutyky onopnux mouok (memoouxu AM. X, — C.OC):

a) inmepgbetic npocpamu;

0) BIKHO 300AHHI NOYAMKOBUX NAPAMEMPIB | BUSHAYEHHS KIHYegUX

Puc. 10.17. Bizyanizayiss agmomamuyno20 6U3HA4eHHs KOOPOUHAM KIHYegoi moUKu
npu Cniibril noYwamxosil 0 Henycmoezo nepemuny (memoouxu AM. X — C.OC):
a) 3mina Kinemamuunoz2o pecypcy Qy koocuii mouyi {C/™};

6) amina koopounam Xc' 6io X"
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Puc. 10.18. Aemomamuune eusnauenHs KOOPOUHAM KIHYEEUX MOYOK Npu
CRITbHILU NOYAMKOSIIL OISt HeNYCMO20 NEePEemuny npu PisHOKOOPOUHAMHOMY
xapaxmepi noutyky onopHux mouok (memoouxu AM. X, — C.DC):

a) inmepgbetic npocpamu;

0) BIKHO 300AHHS NOYAMKOBUX NAPAMEMPIB | BUSHAYEHHS KIHYe8UX

Hied v ess g -
gt - Yods (15 |

et | e

—ll—_ll
e

B) r)

Puc. 10.19. Bizyanizayis aemomamuuro20 6USHAYEHHs KOOPOUHAM KIHYEeSUX MOYOK
npu CRibHIT NoYamKogil ons Henycmozo nepemuny (memoouxu AM. X — C.DC):
a) 3mina Kinemamuuno2o pecypcy q y kosicniu mouyi {C"};

0) 3miHa KooOpOuHam Xa™ 6io X,
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. . 1P . v HP
8) epachix 3minu koopounam X¢ 610 X4

) : P .\ v IP
2) epaghix sminu koopounam Xer 610 Xy

BXimHMUMHU JaHUMH B LIbOMY BHINAJKy € KOOPJIUHATH IOYATKOBOI TOYKH
Xc™ ta YA™, BuxigHnmu € KOOPJIMHATH KiHIICBHX TOYOK MO3UIIOHYBaHHSI CX
[ITP Ta xXiHEMAaTHYHWUH pecypc, IO BUTPAYCHO NPU TEXHOIOTITHOMY
obcyrosyBanHi ' BK (puc. 10,18, a).

BenyunHa CIOXKHUTOrO KiHEMaTHYHOIO pecypcy NpeicTaBiIeHa Ha PHC.
9.19,a.

VY 4yeTBepTOMY PO3AiJIi BU3HAUCHO HANPSMKH MOJABIINX TOCIiKEHb!

- BUKOPUCTaHHS 3alpoIOHOBAaHOrO Ay-MeTody ais xociimpkeHus [IP
IHIIUX KOHCTPYKTHBHHX BHKOHAHb (JBOPYKHX, IBOCXBaTHHUX) 3
BpaxyBaHHSIM reoMeTpuyHux mnapamerpiB CxIIP Ta 00’ekTiB
MaHIiITyJIFOBaHHS;

- TeopeTndHe OOIPYHTYBaHHS BUKOPHCTaHHS amnpiopi JOLUIBHOI
METOJIMKH CHHTE3y KOOPAWHAT ONMOPHUX TOYOK;

- TeopeTWYHEe OOTPYHTYBaHHS KPHUTEPil0 HAHOUTBIN BiTaICHUX KPalHIX
TOYOK MHOKHH Ta HAWOIIKIHMX KPAHIX TOYOK MHOXKHUH;

- po3poOka mporpamMHOro 3ale3ledeHHs, M peamizamii  BCix
3aIlPOIIOHOBAaHMX METOJMK 32 JOHOMOIOK OJHOTO KOHTEKCTHOTO
MEHIO.

10.3. 3araJjbHi BUCHOBKH

1. B paniit po0oTi po3poOJCHO HOBHMA MiAXiH MO0 ITiJBUIICHHS
e(eKTHUBHOCTI TEXHOJIOTTYHOT MIiATOTOBKH POOGOTH30BAHOTO
MEXaHOCKJIQIaJJbHOTO BHPOOHMITBA HA TPHUKIALl THYYKHX BHPOOHHYUX
komipok (I'BK) npu aBromarmzoBanomy mpoektyBaHHi PMCT nHa erami
CHUHTE3y OIIOPHHMX TOYOK TPA€EKTOPil NpH TEXHOJOTIYHOMY OOCIyroByBaHHI
omHopykuM ogHOocxBaTHUM [P pobounx mo3umiii [BK.

2. IlpencraBieHo aHaJi3 ICHYIOUMX METO/IB BU3HAYEHHS OTIOPHUX TOUOK
mo3umioHyBaHHs cxBara [IP Ta Ha oOcHOBI iX (MeTOHiB) HEIOJIKIB
3alpONIOHOBAHO HOBUI METOJ.

3. Po3pobneno  kimacuikaimiro B3a€MHOrO  PO3MIMICHHS  MHOMHH
innesux Touok LCTF|¢ = T,T} nosumionysauus CX B CHCTEMi KOOpPIMHAT
(CK) ITP.

4. Po3po06iieHO METOAMKY BH3HA4YEHHS CIIBHOI A BCix ommHuIp 10O
ITOYaTKOBOI TOYKH A Ta CHUIBHHX ab0 pI3HMX 3a KOOpAMHATAMH KiHIIEBHX
Touok C; 3a KpuUTepieM MiHIMyMy KiHEMaTM4YHOIro pecypcy (minAdy) ams
xoxHoi PITy t = 1, T Ta Bciei I'BK B minmomy.
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5. Ha psai TecTOBMX NpUKIAAIB IOKa3aHO pPE3YJbTaTH pPO3POOICHUX
METOIMK Ta BHIIUJIICHO Kpaml METOAWKH 3HaXOJKEHHS OINOPHHUX TOYOK
TO3UI[IOHYBAHHS CXBaTy JJsl KOXKHOTO 3 BHJIB pO3TalllyBaHHS MHOXHH
kinneBux To4ok B CK III1P 3a Buie 3rajanuM KpUTEPieM.

6. 3anporoHOBaHO Bi3yasi30BaHy ITIOCTPAII0 PO3MILIEHHS OHNOPHHUX
touok Cx B CK IIIIP Ta aBTOMaTH30BaHE BU3HAUCHHS BEIIMYNHH IEPEMIIICHHS
JUISL KOXKHOI 3 Tapy TOYOK.



