Texuiuni Hayku / 12. ABTOMAaTH30BaHi CUCTEMH YIIPABIiHHS HAa BUPOOHHIITBI
J.1.H. I'yniga E.M., Mosuas 1.0.
JIvgiscokutl incmumym noscedcnoi oesneku MHC Ykpainu
Bu0ip onTMMabHOI0 BapiaHTy TEXHOJIOTIYHOI0 MPOLECy raciHHA MOKeXi Ha
MAIIMHOOYIIBHUX MiIMPUEMCTBAX

Ha mincraBi pe3ysbTaTiB aHai3y TEXHIYHO-IOBIIHUKOBOI JiTepaTypu [1] Oy-
JI0 pO3pO0JICHO TEXHOJIOTIYHHMI MPOIEC TaCiHHS MOXKEKI Ha MaIlIMHOOYIiBHOMY [4]
MIAMPUEMCTBI SIKMHM BKJIIOYae B ce0e 14 TeXHOJIOTIYHMX omeparliii Bij MoYaTKy BUHHU-
KHEHHS TOXKexX1 70 ii JikBigaii. 3HauHa KUIbKICTh TEXHOJIOTIYHUX OIepaliii Moxe
BUKOHYBATHCH 3a KiJIbKOMa BapiaHTaMu. Y 3arajbHOMY BUMAAKY LI€W TEXHOJIOTTYHUN

MIPOIIEC MOKHA IIPEACTABUTH Y BUTJISAI, SKUH HaBeJACHO Y Ta0. 1.
Tabmnms 1

TexHoMOTIUHUH TIpOIIeC TaCiHHS MOXKEXK] Ha MAITMHOOYIiBHOMY HiATPUEMCTBI [ 3]

Ne Bap. .
Ne onep. Ha3sga onepauii Haspa BapianTa onepauii
onepanii
BunukHeHHs nOkKexKi
11 THogioomnennsi 3a donomoz2oio meneghonnozo 36’ sazxy (L3,
) 113Y9).
12 Hogioomnenns owesuoys (L3, I13Y).
[oBimoMIICHHS PO TI0- '
L KEK
Y 13 Tosidomnenns npo noicedxicy nio uac crioyeanus (noeephen-
' 1) na nooicedncy (3 noocesct) (L3, [13Y).
14 Tosioomnenns 3a 00nomo2010 noxcedxicnoi cuenanizayii (pa-
' OioMoHImopunzy)
Ionepeone susnauens ckiady niopo30iny ma noAHCeICHol
2 OmNpaIOBAHHS CHIHATY 2 MEXHIKU 6 OPICHMOGHUX MEICAX. Bubip eapianmis mapwpymy
Ci0y8anus
3i6panHs 0c060BOTO 36ip ocobosozo cknady no cuenany ,, Tpusoza” i éui3o.
3. CKJIaJly 10 CHrHamy ,, Tpu- 3
pora” i BHI3..
41 Crioyeanns Ha nodicedcy HAUKOPOMULUM UTISIXOM HO 36UHAL-
) HUX GYIUYSAX.
. CridyeanHs Ha NOHCEIAHCY HAUKOPOMUIUM ULTAXOM NO 36UYALL-
4, CrnityBaHHs Ha TTOXKEKY 4.2 ' . .
HUX 8YIUYAX 3 BUKOPUCTNAHHA OLIAHOK WEUOKICHUX Oopi2.
43 Cnioysanus Ha nocexcy no 36U4AUHUX 8VIUYAX 3 BUKOPUC-
) manua 00’ i30i8 asapitinux OiNAHOK 00PO2cU.
51 Ipubymms 00 micys 6UHUKHEHHS NOJCENHCE HA NOUAMKOBOMY
. ) emani noiCexCt
ITpubyTTSI 10 MICIIsI BUHU- - : ;
Ipubymms 0o micysa UHUKHEHHS NOJCEHCT Ha emani po3eu-
5. KHEHHS 5.2 .
. MKY NOJCEHCT
TOXKEXKI. - :
53 Ipubymms 0o micys BUHUKHEHHS NONHCEHCT HA 348ePULATLHO-
) My emani noakceduci
Ominka cuTyarii Ha 1o- Oyinka cumyayii Ha nOXced’Cl, NPUUHAMMS PIUEHHS, BI00aH-
6 JKEXKI, IPUAHATTS PIIICH- 6 Hsl pO3NOPAOICEHD
’ HS, BiJ[JIaHHS PO3MOPSI-
JOKEHb




Ne omep. HasBa onepauii Ne Bap. Haspa BapianTa onepauii

ome-
pauii
7 BuzHaueHHs BUPIIIATIEHOTO 7 Busnauenns supiuianbho2o Hanpamxy 60togux Oiil
' HaNpsIMKy O0HOBHX it
Bu6ip 3ac06iB 3axHCTY TI0- 8.1 S’axu.cm opeamie OuxauHs i 30py
8. KEKHOTO 8.2 Bubip muny saxucnoeo 00sey
8.3 Bubip muny psamyeanvno2o cnopsiodcenns
0 ParyBabHa 9.1 J]{K@{Oau{ﬂ 3azposu moosam (pamysannst iooetl)
9.2 Jlixeioayis 3a2po3u 6udyxy
9 Prrysaimbaa 9.3 J]{K@{Oau{ﬂ 3a2posu meapuHam (pssmysanns meapun)
9.4 Jlixgioayis 3a2po3u matiny

BusnaueHHs KiIbKOCTI CHII Ta
10. 3ac00iB HEOOXITHUX IS JIiK- 10
Bimamii moxexi

Busnavenns xinokocmi cun ma 3aco0ie neoOXionux 0is AiKkei-
oayii noocedici

11.1 | Taciuua nosscedici pyurHuMu 800STHUMU NOJIC. CIMBOLAMU

11.2 | Taciuua noosc. pyy. 600ssHUMU KOMOIH. NOJIC. CIMBOIAMU
11.3 | Taciuua nooscedici pyuHuMU NOGIMPSAHO —NIHHUMU CIMEOIAMU
11.4 | Taciuna noocedici 1agemuumu 8005SHUMU CIMBOIAMU

11.5 | Faciuna nooscesici ragemuumu KOMOIHOBAHUMU CMEOIAMU

11. I"acinns mosxexi - - :
11.6 | Taciuna noosscedsici cmayioHapHumu 1agemuumu Cmeoaiamu
11.7 | Taciuns nooscedici eenepamopamu niHu cepeoHboi KpamHocmi
11.8 L'acinns noowcedsnci eenepamopamu NiHU 8UCOKOI KDAMHOCMI
11.9 | lacinus nooc. YCmManoBKoI0 iMIYIbCHO2O NOICENCOLACIHHSL
11.10 | Tacinns nooicexci soenecachuxamu (pisnozo muny)

12. [IponuBaHHS KOHCTPYKIii 12 Ilponusanns koncmpykyii

13. Po36upaHHsg KOHCTPYKIiH 13 Posbupanns koncmpyxyiii

14. 36upanus [1ITO 14 30upants noxcedCHo-mexHiuHo20 06NAOHAHNS

JlikBinauia moxexi (mosizomuaenns I{II3)
15. | IloBepHEHHS B 4ACTHHY 15 | Iloseprenns 6 uacmumy

[IpeacraBnenuii BapiaHTH TEXHOJIOTIYHOTO MPOLIECY TaClHHA MOXKEXI JAI0Th

MO>KJIMBICTh BUBHAUUTH 3arajbHy KIJIbKICTh MOXKJIMBUX BapiaHTIB By 3a 3a1eXHICTIO

By =11 G;; (1)

ICE

ne O;— KUIbKICTh BapiaHTIB KOXKHOT TEXHOJIOTTYHOI orepallii BiJ nepuioi A0 N-oi.
Toni 3aranbHa KUTBKICTh BapiaHTIB TEXHOJIOTTYHOTO MPOIIECY TACIHHSA MOXKEX1 Ha

ManuHOOYIIBHOMY IIAMPUEMCTBI Oyji€ PIBHOIO

By =4-1.1-3-3-1:1-3:-4-1-10-1-1 = 4320 BapiaHTiB.

KisnbKicTh BapiaHTIB TEXHOJIOTTYHOTO MPOIIECY MOKE 30UIBIIUTUCSA B JEKUIbKA
pa3iB Ipu YMOBI BpaxyBaHHS B TexHosoriynux omeparisx 11.1 ... 11.10 cknany pe-
YOBHH, SIKI MOKYTh OJTHOYACHO 3HAXOJATHCS B OYIIBJISIX a00 CIOpYyAax MaIuHOOY/Ii-
BHOT'O MiANpHEMCTBA. TakMM YMHOM BHOIp ONTUMAJILHOTO BapiaHTy TE€XHOJIOTIYHOTO
MIPOIIECy TaCiHHS MOXKEXK1 € OararoBapiaHTHOIO 3aJa4yelo, sIKy MOXKHA PO3B’ s3aTH Ha

IT1JICTaB1 PO3B’ A3KY ONTHUMI3alliiHOT MAaTEeMaTHIHOI MOJIE]II.



OnTumizailiiny MaTeMaTU4Hy MOJIeJIb BUOOPY BapiaHTa TE€XHOJOTIYHOIO IpoIle-
Cy TacCiHHSA MOXkEX1 MOKHA MIPEICTABUTH Y BUTIISIL:
MIHIMI3yBaTH (QYHKIIIIO METH
T = min;
IpU OOMEKEHHSIX

T<b; (2

a£LED; | a3£KEbg |ag£K, £bg;
(3)

A EVED, | a4 £K_ £by; | ag£K, £bg,

p

ne T —uac racinug noxexi; L —muiax pyxy; V — mBuAKICTb pyxy; K — KITBKICTB
HOXKEKHUX aBTOMOOLNIB; K, - KIIBKICTh BIAAUIEHD UL PATYBaNbHUX PoOIT; K - KijIb-
KICThb BIIIIJIEHD JUIS TacIHHS MOKeXK1, K, - KUIBKICTh MOKEKHUX CTBOJIIB, a1, 2,..., g
— MiHIMaJIbHI 3HaYCHHSI 00MEKeHb; D - OpieHTOBHUI MPOrHO30BaHMI MaKCUMAJIbHUH
3arajbHUM Yac BUKOHAHHS BC1X TEXHOJOTIYHUX OIEpaliid raciHHs MOXKEexX1, SKUH BU-
3HAYA€THCA HA MMOYATKOBOMY €Talll Ha MiJCTaBl pEKOMEH0BaHUX HOPMATUBHUX J1a-
HUX JJIs1 KO)KHOTO KOHKPETHOTO BHIAAKY; b1, Dy,..., Dg — MakcumanbHi 3HaueHHS 00-
MEKEHb.

Jliis po3B’ si3aHHS 1i€l 3amadi BUKOpucToByeMo Meton Monte - Kapno [6]. k-
110 MO3HAYUTH YKCJIO BCiX BUMPOOYBaHb - N, a 4nclio TOUOK, SIKi MoNaiu B 00J1acCTh
JIONYCTUMHX pillleHb, yepe3 K, To iMOBipHICTh P momaganHs TOYKH B 00JIACTh JOMYyC-
THMHX PO3B’SI3KIB TIPH OKPEMOMY BHUIPOOYBaHHI MOKHa OXapaKTepU3yBaTU BiJIHO-
mrenHsM P=(k/N).

Touku 17151 IKUX HEe BUKOHYEThCsI yMoBa (3), BIAKUIAIOTHCS, a ISl TOYOK sIKi M0-
majd B 00JIaCTh JOMYCTUMHUX pillieHb, BU3HAUYaIOThCS 3Ha4yeHHS 1. lle 3HaveHHS,
OTpPUMaHE Ha KOXXHOMY €Talll, MOPIBHIOETHCS 3 ONepeIHIM. MeHIle 3 HUX 1 BIATOBI-
nHi oMy 3HadeHHs L, V, K, K, K, 1 K, 3anam’ AToBytoThCs 1 BECh IIPOLIEC TOBTOPIO-
€THCS.

B xoni po3paxyHKiB 13 TOYOK, SIKI MOMaJIM B 00JIACTh JOIYCTUMHX PIIICHb, BU-
OupaeTbcs TOUKA 3 HAWMEHIIIUM 3Ha4YeHHSIM T.

OTpuMaHi 4yKclia 3a aNrOpUTMaAMU:



Ll :a1+xi (bl' al), Vl :a2+xi (b2' az), Kl :a3+Xi (b3' 8.3),
(4)
Kpi =ay +x; (by - ay); Ky =ag +x; (bg - ag); K5 =ag+x (bg- ag)

IIEPETBOPIOIOTHCA 110 1HTepBamB 3MiHHUX L, V, K, K, K, 1 K, 1 3a0kpyrarororscs 1o
IIIJIOTO YKclia B OuUTbly cTopoHy. Jliis Bu3HaueHHs 3HaueHHs ¢yHKiii metu T Oyna

BUKOPHCTaHA 3aJICKHICTh

T-arT ©)

Ie N — 3arajabHa KUIBKICTh TEXHOJIOTIYHUX ONEpalii MM0KeKoraciHs; Tj — OCHOBHUIA
TEXHOJIOTIYHUI Yac BUKOHAHHS KOXKHOT j-0i omneparlii. OCHOBHHIA TEXHOJIOTTYHHH Yac
BUKOHAHHS ONeparlii BU3HAYAEThCS Y (DYHKITIOHAJIbHIN 3aJIeKHOCT1 BiJl 3MIHHUX YWH-
nukiB L, V, K, K, K, 1 K, Ta Big ix 3Hauens. [y nepuioi onepauii OCHOBHHI TeX-
HOJIOTIYHMM Yac BU3HAYAETHCS K PI3HULSA MK ONEPATUBHUM 4YacOM IMOBIIOMIICHHS
PO TOXKEXKY Ta ONEpaTUBHUM YacOM BHHUKHEHHS MOKexki. Ha Bcl 1HII TeXHOJIOT1Y-
HI oreparlii OCHOBHHUI Yac BU3HAYAETHCS 3T1THO 3 pEKOMEHALIsIMH [5].

brok-cxema anroputMmy mpoeKTyBaHHS ONTHUMAIBHOTO BapiaHTY TEXHOJIOTTYHO-
o MpoIleCcy TaciHHS MOXKeX1 300pakeHa Ha puc.l.

Bubip ontumanabHOro BapiaHTy

MouaTo

TEXHOJIOTIYHOTO TMPOIECY TaCIHHS

MOXKEXKl BUKOHYETHCS 3TIIHO 3

MOCIOBHICTIO, KA 300pakeHa Ha
Onok-cxemi anroputmy (puc. 1) Ha
[IEOM. Pe3ynbraTd BHKOHAaHHX
JOCIIJIKEHb  JIO3BOJWIM  3pOOUTH

Takl BUCHOBKHU:.

1. Icuyrwoue MarepianbHO—

SyraHKa

TEeXHIYHE 3a0e3MeUeHHs HE J1a€ MO-
Puc. 1. Biok-cxeMa ajroputMy NpoeKTYBAHHS TE€XHO-

JIOTiYHOr0 Mpouecy raciHHsi MOKeKi. YKITUBOCTI OIICPATUBHO OTpUMATHU PC-

3yJbTaTH AJIA BU3HAYCHHA TCXHOJIO-



TIYHOrO MPONECY FaCIHHS MOXKEX1, TEXHIYHUX 3ac001B 1 KUTBKOCTI 0COO0BOT0O CKIIANY,
HEOOX1IHOT'O JJII TaCIHHS IMOXKEXKI.

2. Pesynbratii BUKOHAHOI pOOOTH Jalld MOKJIMBICTH PO3POOUTH TPOrpamMHe
3a0e3MeUeHHS I OTMEPAaTUBHOTO MPOCKTYBAaHHS TEXHOJOTIYHOTO TPOIECY TaCiHHS
MOKeXK1 Ha MaIIMHOOYMIBHUX IMIANPHEMCTBAX 3 OTPUMaHHAM JaHuX B Mexax 30 ...
60 c.

3. 3 METOI MOJAJBIIIOT0 BIOCKOHAJICHHS METOAUKH TMPOSKTYBaHHS ONTHUMa-
JHHOTO BapilaHTy TEXHOJOTIYHOTO MPOIECY TACIHHS IMOXKEXKI Ha MalmmHOOYHIBHUX
MINPUEMCTBAX 1 MIABUIIECHHS HAIIMHOCTI I1€1 CUCTEMHU JOUUIBHO MPOJOBXKUTU PO-
00Ty B JaHOMY HalpsSIMKY.
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