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HAJIMHICTDh TEXHOJIOI'TI TACIHHS TOKEXI HA
MAIIUHOBYIIBHUX NIIIMIPUEMCTBAX

Po3risHyTO HaMiHICT TEXHOJIOTIYHOTO MPOLECY TaciHHA MOXEeXi Ha MAIIMHOOYIIBHUX MiANPH-
eMcTBaxX. BcTaHOBJIEHO, MO HaMiHICTE OE3BIAMOBHOI POOOTH IMPOIECY TACiHHSA ITOKEXKI MOXKE
BIUTMBATH Ha MPOTHO30BAHUY Yac TACiHHS MOXKCEKI Ta IPH HASIBHOCTI BiJIMOB 301JIBIIYBaTHCS TIPH-
omu3Ho B 1,25...2 pa3iB. 3 METOIO MiJBUIICHHS HAIIHHOCTI TEXHOJIOTIYHOTO MPOIIECy TaciHHS IMO-
JKEK HEOOXIHO Tepen0auynuTH OCHAIICHHS MOXKEKHO-PATYBAIBHUX MiAPO3AUTIB OaraTtodyHKIIiH-
HUMU TEXHIYHUMH 3acO0aMU IS JIIKBiAAIil HaA3BUUaHHUX CUTYAIlii Ta TACIHHA MOXKEXK.

CyuacHuii ctan nmpo6JemMu. TeXHOJOTIYHUM TPOIECOM TaCiHHS MOXKEX1 HAa3UBAIOTH Iii
HOXEKHUX MIJPO3AUIIB MO TAaCIHHIO MOXKEXI1 BiJl MOMEHTY OTPUMAaHHS MOBIJOMJIEHHS PO BHUHHUK-
HEHHS TIOXKEXI /10 MOMEHTY TIOBEPHEHHS 00OMOBOTO PO3PaXyHKY B IMOXKEKHY YACTHHY IICIIS BUKO-
HaHHA A1 1o 1i mikBigamii. Lledl TexHOoJOoriuHui mpouec CKIagaeTbesi 3 MEBHUX TEXHOJIOTTUHUX
oTiepalliii, KO)KHa 3 SIKUX Mepeadadyae BUKOPUCTAHHSA HEOOX1THUX TAaKTHYHUX MPUUOMIB 1 BIIMOBII-
HOT'O MOKEXHO-PATYBAJIBHOIO crops/pkeHHs. HanilHiCTh Takoi TeXHOIOrii raciHHg MOXKEeX1 Ha
MAaIIMHOOY/IBHUX HiANPHEMCTBAX 3aJEKUTh Bl Mpo¢eciiiHoi MalicTepHOCTI MOXKEXHUX, iX 0oio-
BOI Ta MCUXOJIOTIYHOI TOTOBHOCTI, MOOLIBHOI'O ONEpPYBaHHS TAKTHUKOIO TaClHHS, HAJAIMHOCTI MOXKe-
JKHOT TEXHIKH Ta BIAMOBITHOTO MOKEKHOTO CHOPSKEHHS Ha KOXHIM TEXHOJOT1uHIN omneparrii. Pe-
3yJAbTaTH aHAII3y CY4acHOTO CTaHy Ii€l MpoOeMu BUSBUIIM, IO HAIIHHICTh TEXHOJOTIYHOTO TPO-
lecy TaciHHA MOXeXi, 0cOOJIMBO Ha MAalIMHOOYIIBHUX HiANPHEMCTBAaX, HE BHU3Havanacs. Hampu-
KJaJ1, B po0oTi [1] HaBeIeHO TEXHOJIOTIIO0 TaCiHHS MOKEX 3 TOUKU 30PY MOXKEIKHOT TAKTUKH, ajie He
po3rnagaeTbes il HaAiHICTh B €KCTPEMalbHUX YMOBaX. AHAJOIIYHI MUTAHHS PO3IVISIAIOTHCS 1 B
pob6orax [2, 3, 4]. Tomy OyJ10 MOCTaBACHO 3aBIAHHS PO3POOUTH METOIMKY BU3HAUCHHS HAIHHOCTI
TEXHOJIOTIYHOTO IPOLECY TaciHHs IMOKEeX1 HAa MalIMHOOYIIBHUX MiJIPUEMCTBAX, SIKY HEOOXiTHO
BPaxOBYBAaTH IIPH BUKOHAHHI I[LOTO MPOIIECY B EKCTPEMAIBHUX YMOBaX.

Mera pobotu. Po3poOutu METOIMKY BH3HAUEHHSI HAIINHOCTI TEXHOJIOTIYHOTO MpPOLECY
raciHHs MOKeX1 Ha MAMIMHOOYIIBHUX MiJIPUEMCTBAX, AKa O JaBajia MOXIIMBICTh BPaxOBYBATH ii
JUIT KOHKPETHUX EKCTPEMaJbHHX YMOB, II0 BHHHKAIOTH T Yac TPOBEICHHs il 10 TaciHHIO
noxexHagiliHicTh TeXHOJIOTIYHOT0 MpoLecy raciHHsA MOKeKi HAa MAIIMHOOYAIBHUX MiAMPHEM-
cTBax. TexHOoJIOTIYHUI IpoLec TraciHHs MOXKeX1 Ha MAIIMHOOYAIBHUX MIANPUEMCTBAX CKIIAA€ThCA
3 0araTb0X TEXHOJIOTIYHUX OMepalliil, KoXHa 3 AKX MOXKE€ MaTd MEeBHY KiJbKICTh BapiaHTiB, 110, B
CBOIO 4Eepry, 3ajeKaTh BiJ] BUKOPUCTAHHS BIJIOBIJIHOIO YCTAaTKyBaHHS Ta IMOXEXKHOI TEXHIKH.
Po3rnsiHemMo HaOLIbII YIOCKOHANICHUH OaraToBapiaHTHUM TEXHOJIOTTYHUN MPOLIEC FaCiHHS MOXKEXK1
y BUIIISLII KackagHoro rpada (puc. 1). [lepmioro onepariiero TEXHOIOTTYHOTO MPOIECY MiC/s BUHHK-
HEHHSI MIOKEX1 € MOBIAOMIICHHS MPO MOXKEXY HAa MAIIMHOOYAIBHOMY HiANPHUEMCTBI, 1110 MOXKE BH-
KOHYBaTHCS 3a J0nmoMorot tenedonHoro 3B’ sa3ky (1.1 Ha puc. 1), moBizomienns odeBumais (1.2),
HOBIZIOMJICHHSI ITPO TIOXKEXKY I 9ac mpssMyBaHHs (MOBEpHEHHsI) moxexHoro mixpo3ainy (1.3) Ta
HIOBIZIOMJICHHS 32 JIONOMOT'OI0 OXEXHO1 curHanizauii (pagiomonitopunry) (1.4). HactynHoro ore-
parti€to € omparoBanHsa curuany (2) 3 00’ €xTy, M0 HaJa€ MOKIUBICTD MONEPEAHBOTO OPIEHTOBHO-
r0 BU3HAYEHHS CKJIaAy MiAPO31TY, MOXKEKHOI TEXHIKH Ta MapLIpyTy clligyBaHHsA. TpeTboro onepa-
1i€ro € 30ip 0c000BOrO CKJIaay 3a CHrHaJIoM ,, TpuBora” ta Buizz (3).



l.fﬂ"m:,e‘i ) HactynHoro onepalii€to TEXHOJIOITYHOIO MPOLECY € Ips-
Tk MYBaHHSI Ha MOXEXKY, AKE MOXe 3J1HCHIOBATHCA TaKUM YHMHOM:
A N . MPSIMYBaHHS Ha IMOXKEXKY HAMKOPOTIIUM IUISXOM MO 3BHYAWHHUX
WYY Bynuisx (4.1); mpsiMyBaHHSI Ha TOXKEXKY HAHKOPOTIIMM HIISXOM

110 3BHYANMHMUX BYJIMIAX 3 BUKOPHCTAaHHAM )IiJ'ISIHOK HIBI/IJIKiCHI/IX

[ﬁ‘u nopir (4.2); ciuigyBaHHS Ha TOXEXKY 110 3BUYAHHMX BYIUIIIX 3
4 BUKOPHUCTaHHSM 00’ 13/1iB aBapiiHUX IUISHOK qoporu (4.3).
(3) [T’ siTor0 Omeparliero TEXHOJIOTIYHOTO MPOIIECY € MPUOYTTS
I:_‘pf ,:fl:, ‘@ ) 10 MiCIA ITOKEX] Ha MaIHI/IH06y‘)1iBHOMy ninaneMcrgi, SIKE MO-
Iy ke OyTH Ha MOYaTKOBOMY eTari BUHHMKHEHHs noxexi (5.1), Ha
(51 ?’ej (53) etani po3BuTKy noxexi (5.2) abo Ha 3aBepiasibHOMY eTari (5.3).
ok Ileit cran moxexi, B MepILy 4epry, 3aleXKUTh BiJl MICLSI BUHUK-
L) HEHHS MOXKEXKi (3aroTiBeNbHUH 11€X, KOBAIBCHKO-TIPECOBHH IIEX,
o~ JTUBAPHUHN 1I€X, MEXaHIYHUH 11€X, MEXaHOCKJIaTaIbHUN 1eX, ¢ap-
e OyBaJIbHUH LIeX, CKJIaJ MaJIMBO MACTHJIBHUX MarTepiajiB, 3aBOA-
@j ,EJ:, E‘, ChKe pr?PHiHHX TOHIO)‘Ta Hacy NpAMYBaHH Ha TOKEKY. [Ticns
T LIbOTO 3/11MCHIOEThCA OL[IHKA CUTYallii, IPUIMAaIOThCS PILLICHHS Ta
ﬂ.’ ) @E :}:;*P;';; BiUIAI0THCSI pO3MIOpsi/KEHHs (6) 111010 BA3HAYEHHS BUPIIaIbHUX
i T HanpsMKiB OoioBux aiii (7) Ta BHOOPY 3ac00iB 3aXUCTy MOXKEK-
@ HOTO: 3aCO0M [T 3aXMCTY OpPraHiB quxaHHs Ta 30py (8.1), 3axu-
: camii omar (8.2), paryBanbhe crniopsypkeHHs (8.3). Ilicins 1mporo
SESeS s e G L;L;I_\ T BUKOHY€TbCA PATYBAJIbHA orepalis: JIKBiauis 3arposu JIOASIM
N e A '~ (paryeanns smoaeit) (9.1.), 3arposu BuOyxy (9.2), i mikBimaris
_ 3arposu Maiiny (9.4).
fﬁ- Hacrynnoto omneparti€to, 3aexH0 BiJl MICISI BHHUKHCHHS
A IMOYKEXK1, € BUBHAUEHHS KIIBKOCTI CHJI 1 3aC001B HEOOXITHUX IS
l'_h:"l ii mikBiganii (10), micyis SKOT BUKOHYETBCS OIepallisi TaCiHHS I10-
() KEKI, a caMe: pyYHUMH BOSIHUMH MOKEKHUMHU cTBOJamu(11.1),
i ) PYYHHMH BOJSHUMH KOMOIHOBAaHMMH TIOXKEKHUMH CTBOJIAMH
[ Pl | (11.2) abo pyunumu noBiTpsHO—ITiHHUMH cTBosamu (11.3), ma-
| - ¢dernumu BoasHuMH ctBojamu (11.4), naderHumMH KOMOiIHOBA-
) Humu ctBosiamu (11.5,) cranionapHumu tad)eTHUMH CTBOJIAMH
Puc.l. KacKaJHuH rpad Ba- (11.6), renepatopamu minu cepenuboi kparHocti (11.7), rene-
piaHTiB TEXHOJIOriYHOIO paropamu miHu BUCOKOI KpaTHOCTI (11.8), a TakoX MOKITHBHIA
npolecy raciHHs MOKeKi HA  BapiaHT raciHHs MOXKEXi YCTAHOBKAMH iMITYJIbCHOTO MOXKEKO-
MaMHOOYAIBHOMY miqnpu-  racinug (11.9) Ta Borneracuukamu piszaoro tumy (11.10). ITi-
€MCTBI CJIsl TACiHHS TIOKEeXI1, 32 HEOOXi/IHICTIO, BUKOHYIOTBCS OTepa-

i1 nponuBaHHs KOHCTpyKIii (12) Ta ix po3oupansus (13). Ha-
CTYIIHUMH OIEpaLlisiMH € 30MpaHHs IMOKEKHO-TEXHIYHOTO oOnagHaHHs (14), moBimoMieHHS PO
JIKBIJAIIIO MTOKEX1 Ta MoBepHEHHS B yacTuHy (15).

SIK BUIHO, TEXHOJOTIYHUI MPOIIEC TaCIHHA MOXKEeX1 Ha MAIIMHOOYIIBHOMY MiIIPUEMCTBI €
OaraToBapiaHTHUM, OTIEPATUBHICTh BUKOHAHHSA SIKOTO 3aJIC)KHUTh BiJl HAJIHHOCTI MOXKEXKHOTO yCTaT-
KyBaHHSI Ha KOXHII TEXHOJOII4HIN onepanii Ta npodeciiinoi MalicTepHOCT1 00MOBOTO MiIPO3ALTY,
SIKMI BUKOHYE 1Iel TEXHOJIOTTYHUI Iporec.

OCHOBHUM MOKa3HUKOM HAJIHHOCTI TE€XHOJOTIYHOTO IPOIECY TacCiHHSA MOXKEX1 € IMOBIp-
HICTb oro 06e3BiAMOBHOI poboTH R(t1,t2), TOOTO IMOBIpHICTH TOTO, IO TPOTITOM 3aIaHOTO HAPOOi-
TKy t (4acy (yHKIIOHYBaHHS) HOro BigMOBa He BUHHUKHE. L[f0 iMOBIpHICTH Oe3BiZIMOBHOI poOOTH
TEXHOJIOTIYHOTO MPOLECY MOXKHA ONUCATH 3aJICKHICTIO

¥
R(t,,t,) = & (Oat, (1)
t



ne f(t) — ryctuna posnoniny yacy 6e3BiIMOBHOT poOOTH; MpH HeBioMuX 3Ha4yeHHsX f(t) MokHa BuU-
3HaYMTH HaOmwKkeHe 3HaueHHs R(ty,ty) 3a 3anexHicTiO

R(t ) » 2, @

ne N — KiJbpKiCTh onepariii TEXHOJIOTIYHOTO Mpoliecy raciHHs noxexi; No - KUIbKICTb onepariii
TEXHOJIOTIYHOTO MPOLECy, sIKi BiAMOBWIIN 3a epiof yacy t.

Buxoasiun 3 0CHOBHUX T0JIOKEHb T€OPIi HaJIITHOCTI, MOYKHA CTBEP)KYBaTH, 1110 HAIHHICTh
TEXHOJIOTIYHOI'O IIPOLECY TaCIHHS MM0XKEK1 Ha MAIIMHOOY1IBHOMY MiANPUEMCTB1, TOOTO IMOBIPHICTh
6€e3B1AMOBHOI poOOTH, Oy/ie JOPIBHIOBATU

N
R(t,t,)= O R(t
i=1

ne R(ty,tp) —imMoBipHiCTE 0€3BiIMOBHOT pOOOTH i-0i TEXHOJIOTIYHOI Omepartii.

3HavyeHHS IMOBIPHOCT1 0€3BIIMOBHOT POOOTH KOXKHOI OTIeparlii TEXHOJIOTIYHOTO MPOLIeCy Ha-
Be/ICHO B Tab. 1.

3arajibHa po3paxyHKOBa IMOBIpHICTh 0€3B1IMOBHOT pOOOTH TEXHOJIOTTYHOIO MPOLIECY raCiHHS
MOYKE)KI Ha MaIIMHOOY/IIBHUX IMiAIPUEMCTBAX, KA BU3HAUEHA 3a 3a/ekHicTIO (3) Ha miIcTaBl JaHUX
Tabi. 1, siki BU3HAYCHI 110 OTeparlisix 3a cranaapramu [5,6,7,8,16] Ta qaHUMH TEXHIYHO-T0BIAKOBOT
mireparypu [9,10,15,17,18], konuBaerscs B Mexax Bia 0,5 1o 0,8.

1 )

Tabmuus 1
ImoBipHicTh Oe3BiAMOBHOI po00TH BapiaHTiB onepauiii TEXHOJIOTIYHOIO Npouecy
TacCiHHS MOMKexKi

ImoBipHicTH
Ne Ne Bap., Ha3Ba BapianTa onepauii OessinmoBnoi IIpumirka
3/m | omepamii podoTu
R (t1,t0)
3a cmamu-
1 11 Ilosioomnenns 3a 0onomozoro meieghoHHo20 0.98 CMUYHUMU
' 36" sizxy (LIII13, [13Y). ' oanumu
asmopie
2 1.2 Llosioomnenns ouesuoys (LT3, [13Y). 08 | - /[-----
Tlogioomnenns npo nodxcedxcy nio uac npsamy-
3 13 sannst (noeeprenHst) Ha noicedicy 098 | ----- /[-----
(3 noorcexnct) (LIII13, I13Y9).
1losioomnents 3a OONOMO2010 NOHCENHCHOT [11]
4 14 T . . 0,99
cuenanizayii (padiomonimopuney)
Ilonepeone suznavenus cknady niopozoiny
5 5 ma no:)fceofcn.oi'me)'miku'e OpIEHMOBHUX 0,95-0,08 [13]
Mmedxcax. Bubip eapianmise mapwpymy npsi-
MYBAHHS
6 3 361']7”06.'06?8020 cknaody 3a cuenanrom ,, Tpu- 0,97-0,99 [12]
go2a” i 6ui3o0.
- 41 IIpsmysanns na nosicedcy HAUKOPOMUUM 0,98 [ 910,18]
WLAXOM NO 36UYALIHUX 8VTUYSIX.
IIpsamysanns Ha NOACeENCY HAUKOPOMUUM
8 4.2 ULTSXOM NO 36UHALIHUX 8YIUYSX 3 BUKOPUC- 097 | --—- //-----
MAaHHA OLIAHOK WBUOKICHUX Qopie.
IIpsamysanns na nocexncy no 36UHAUHUX 8)-
9 4.3 JUYSAX 3 BUKOPUCMAHHAL 00’ 13016 a8apiliHux 09 | --—- /[-----
OIAHOK 00pO2U.




3a cmamu-

Ipubymmsi 00 Micysi GUHUKHEHHSL ROHCENCI CMUYHUMU
10 51 . . 0,95
Ha NOYAMKOBOMY emani NONHCeHCi oanumu
asmopie
11 59 Hpu6yml?1ﬂ 00 micys GUHUKHEHHS NOJICEIC] 008 | - [fomee
Ha emani po36UmKY nONCeNCl
12 53 IIpubymms 0o micys GUHUKHEHHS NOJICEIC] 008 | - [
HA 3A6ePULATLHOMY eMani NONCEHC]
13 6 QL;ZHKa cumyayii na noicexc, nputinamms 0,95- 0,98 23]
piutentsl, 8100aHHSA PO3NOPAOICEHD
14 7 Bu3Hq'feHHﬂ BUPIUATBLHO20 HANPAMKY OOL0- 0,95- 0,08 23]
8ux Oill
15 8.1 3axucm opeanie ouxanms i 30py 0,95-0,98 [1,3]
16 8.2 Bubip muny 3axucnozo oosey 0,95 -0,98 [1,3]
17 8.3 Bubip muny pamyseanvio2o cnopsiojicenns 0,95-0,98 [1,3]
3a cmamu-
18 91 ﬂllf@l()aulﬂ 3aeposu moosm (psmyeanns io- 008_099 | CruuHumu
oOeil) oanumu
asmopie
19 9.2 Jlikeioayis 3a2po3u udyxy 098-099 | ----- /[-----
20 94 Jlikeioayis 3a2po3u matiny 0,98-099 | ---—-- [[-----
21 10 Bu31.1aquH;1 KizpKOCMI CUn ma 3(1.6‘0616 He- 0,95 0,98 23]
00XIOHUX 0151 TIKBIOAUYIL NOJHCENCl
2o 111 Tacinns nosicesici pyuHuMu 600sTHUMU NO- 0,97-0,98 [7]
JHCEHCHUMU CNBONAMU
23 112 I acinns nocexci pyuHumu BOO0STHUMU KOM- 0,97-0,98 [7]
OTHOBAHUMU NONCEHCHUMU CINBONAMU
24 113 I QCIHHS NOJICENCT PYUHUMU NOGIMPANO — 0,97-0,98 8]
NIHHUMU CMBONAMU
o5 114 Tacinns nooicedici nagemuumu 8600aHUMU 0,97-0,08 [13]
cmeonamu
26 115 Lacinns nosicedici nagemuumu KomoOIHOBA- 0,97-0,98 [13]
HUMU CMBOLAMU
o7 116 Tacinns nosicedsici cmayionaprumu iaghem- 0,97-0,98 [13]
HUMU CMBOLAMU
o8 117 I acinns nooicedici 2enepamopamu ninu cepe- 0,97-0,98 [6]
OHbOI KpamHocmi
29 118 I aCinns nodicedlci 2enepamopami ninu 6uco- 0,97-0,98 [6]
Koi Kpamuocmi
30 119 Tacinns MODICEIICT YCMANOBKOI0 LMIYIbCHO20 0,97-0,98 [14]
NOJCENHCO2ACIHHSA
31 11.10 Tacinns nosicesici goenezacnukamu (pizHozo 0,98 [5]
muny)
3a cmamu-
. CMUYHUMU
32 12 IIponusanns xoncmpykyitl 0,99 o
asmopie
33 13 Posoupanns koncmpyrxyiil 09 |- /[-----
2 14 36upanus nodxiceNCHo-mexHiuHo2o 00.1a0- 099 | - [femee

HAHHA




Toni mporHo30BaHui Yac raciHHs MOXKEK1 MOKe BU3HAUATHUCS 3 ypaXyBaHHSAM IMOBIPHOCTI
0e3BiIMOBHOI POOOTH 32 3aJICKHICTIO

pd

1

R(t 0 i T, (4)

ne T - ocHOBHUIT TEXHOJOTIYHHI YaC BUKOHAHHS KOXKHOT 1-01 onepaiii.
Buxonsum 3 0CHOBHUX MOJI0OKEHb T€OPil HAAIIHOCTI MOYKHA KOHCTAaTyBaTH

R(t,,t) +F(t, 1) =1, (5)

ne F(t1,tz) — iIMOBIpHICTB BiZIMOBH.

3 anauizy 3anexHocTi (5) BuaHO, 1m0 npu iMoBipHOCTI BimmoBu F(t1,t2) = O, iMoBipHicTh Oe3-
BiziMOBHOT poboTH R(t1,t2) = 1. BpaxoByrouu 3aBaaHHs, 10 MOKIACHI Ha TOXKEKHO—PATYBAIbHI
MiPO3IUTH BiTHOCHO JTIKBiAAIlil HAI3BUYAHUX CUTYAIlill Ta TaCiHHS MOXKEXK, 3HAYCHHSI IOKa3HUKA
R(t1,t2) moBuHHO Habmmwkatucs 10 1. TomMy miapo3aiiy MoKEKHO—PITYBAIBLHOL CITY>)KOHM TOBHUHHI
OyTu ocHalleHi 0araToQyHKIIHHUMU TEXHIYHUMHU 3ac00aMM JUIs JIIKBIJALil HaI3BUYalHUX CUTYya-
il Ta TaCiHHS MMOXKEXK.

BucHoBKH.

1. Po3pobnena MeToarKa BUBHAYCHHS HaIIHHOCTI TEXHOJIOTIYHOTO TIPOIIECY TaCIHHS MOXKEKI
Ha MaIMHOOYAIBHUX MIAIPUEMCTBAX J1a€ MOXKIIUBICTh BU3HAYATH IMOBIPHICTH 0€3BIIMOBHO1 POOO-
TH 1IbOTO MPOLIECY, SIKY HE0O0X1THO 000B’ I3KOBO BpaXOBYBATH IPH NMPOBEACHHI O0HOBUX il TpU
raciHii moKex.

2. BcraHoBiieHO, 110 iIMOBIPHICTH 0€3BiAMOBHOT pOOOTH TEXHOJIOTIYHOTO MPOLIECy TaCiHHS
MO’KEX1, BIUIMBA€E HA 3HAUYEHHS [TPOTrHO30BAHOI0 YacCy JIKBLAALIT MOKEXK], IKUH MOXKE ITPU HassBHOC-
Ti BiIMOB 30UIbITyBaTHCS TPpHOIN3HO B 1,25...2 pasu.

3. HapiiinicTe 6€3BiIMOBHOI POOOTH TEXHOJIOITYHOI'O MPOLECY FaCiHHA MOXKEXKI, K IM0Ka3a-
JIU pe3yNbTaTH BUKOHAHUX JOCIIHKCHB, 3aJIEKUTh Bl HAIIHHOCTI MOKEKHOI TEXHIKH, BIIMOBIIHO-
ro MOXKEXHOI'O CIIOPS/PKEHHS Ha KOXHIM TEXHOJNOTiyHil omepauii Ta npodeciiinoi MaiicTepHOCTI
00MOBOTO MIAPO3LTY, IKMIl BUKOHYE 1€ TEXHOJIOTTYHUH TPOIIEeC.

4. 3 MeTOI0 MiABUIICHHS HAIIHOCTI TEXHOJIOTTYHOTO MPOIIECY TaciHHS MOXKeX HEOOXiTHO Te-
peadaunTu 3a0e3neueHHs NOKEKHO-PATYBAIBHUX MIAPO3/UIiB 0araToQyHKIIHHUMHU TEXHIYHUMHU
3acobamu TiKBiAalii HAA3BUYAHHUX CUTYallil Ta TaCIHHS MOXKEXK.

5. [lani ipo iMOBIpHICTH 0€3BIIMOBHOT POOOTH MO KOXKHIM TEXHOJIOT14HIM ornepariii mpouecy
TaciHHs MOXeXi, K1 HaBeJeH1 B Ta0a.1, oTpuMaHi B epiiomMy HaOIMKEH1 Ha MiJICTaBl aHali3y CTa-
TUCTUYHHUX JIaHUX, JTAaHUX TEXHIYHOI JITEepaTypu Ta CTaHAAPTIB. 3 HAKOMWYCHHSIM LIUX JaHUX 3Ha-
YEeHHs IMOBIpHOCT1 0€3B1IMOBHOI pOOOTH KOYKHOI TEXHOJIOTIYHOI OIepalii MOXe YTOUHIOBATHUCS.
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