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YK 686.12.056

BMJINB TEXHOJIOIMN4YHUX NPOLLECIB
PISAHHA APKYLUEBUX MATEPIAJIB
HA SIKICHI XAPAKTEPUCTUKN NPOAYKLIT

© A. . IBaHKoO, K.T.H, gaoueHT, K. O. YenypHa, K.T.H, AOLEHT,
K. O. MaxuHuu4, maricTtpaHtka, HTYY «KMI», KuiB, YkpaiHa

B cTtaTbe npoBeaeH aHaNIN3 TEXHOIOMMYECKNX NMPOLLeCCOB Pe3Kun
JINCTOBbLIX MaTepunasnos N UX BJIMSIHUE Ha Ka4eCTBEHHble
nokasarenu nonurpadunyeckoin NnpoayKLuun.

In the article the analysis of technological processes of cutting
sheet materials and their influence on the high-quality indexes
of printing products.

MocTaHoBKa npo6nemu

BusnavanbHum pakTopoOM KOH-
KYPEHTOCAPOMOXHOCTI nonirpa-
¢GivYHOI Npoaykuii € NigBULWEHHS
PiBHA 30BHILLIHLOr0 OMOPMNEHHS
Ta YyOOCKOHANIEHHSI TEXHOJOMYHMNX
npoueciB ii BUrotoneHHs. Ocob-
nvBa yBara npuagingaeTbcsa nicnag-
pykKapcbkuM npouecam, To6To 3a-
BepLUabHIN cTaaii NiaroToBKN BU-

JaHHSA.
Hanbinbw cknagHow one-
pauieto  PiHilWHOI 00OpobKkM €

nigpisyBaHHa Ta pO3pi3yBaHHS
CKOMMNEKTOBaHNX Y CTOC apKyLLUiB.
Big, npaBunbHoro Bnéopy obnaa-
HaHHSA Ta TEXHOJNIOMYHUX PEeXUMIB
pidaHHa 3anexartume [KiCTb Mno-
LLMHW 3Pi3y.

AHani3 nonepegHix

AocnigXeHb

lMpoBeneHi ekcrnepuMeHTasbHi
pocnigxeHHs cnocobiB 06pi3y-
BaHHSA CKOMIJIEKTOBAHMX apKyLLiB
Y KHUXKOBi ON0OKW cBigyaTb Mpo
nepenymMmoBu i MOX/IMBOCTI OOHO-
YacHoro 306inbLUEHHSI MPOAYKTUB-
HOCTI Ta MOKPALLEHHA SKOCTi Mo-
BepxHi 3pi3y. Cnip aoTpMyBaTUCh

MOCTaBNEHNX PEKOMEHJALLIN LLOA0
TEXHOMONMYHMX BUMOT: BiACYTHICTb
MepeKoCiB NO AOBXWHI i LUMPUHI
apKyLeBoro marepiany; BiacyT-
HICTb CMYI, XBMISICTOCTEN Ta 3a-
rMuUObuH NNOWMHN 3pi3y; BiOCYT-
HICTb 3IMMAaHHA KPOMOK apKyLUiB;
BIOCYTHICTb Aedopmaliin KOpiHUs
Bi, TPAHCNOPTYBa/IbHOI CUCTEMU
abo Gankm npUTUCKY (TPUHOXOBI
pi3asnbHi MalnHM, OAHOHOXOBI Na-
nepopisasnbHi MalluHW); O0pi3y-
BaHHSA OCTaHHIX Big, HOXIB apKylLUiB
y 6nouj [1-5].

lfeomeTpuyHa popma HaniBpa-
Opukaty nicns ob6pi3yBaHHSA MoO-
BUHHA MATV rPaHUYHUI JOMYCK Mo
LUMPWHI | BUCOTI y Mexax £1,5 MM,
Ha nepekollyBaHHA *2 mMMm. [pa-
HUYHI BiOXMNEHHS Bif, PO3MIpYy He
MOXYTb nepesuwyBatn £1 mm, a
nepeKkoLwyBaHHA reoMeTPUYHOI
dopmn He Oinbwie 0,1 % Big, 3a-
rasbHOi OOBXWHU NpuU Nigpisy-
BaHHi 610KiB Ha Nanepopi3anbHUX
MawmHax [1-5].

MocTiiHe BNPOBAAXEHHS LWN-
POKOro acopTUMMEHTY HOBOro 3a
@®i3VKO-MexaHIYHUMU XapakTepu-
CTUKamu nanepy 3yMOBIOE CTBO-
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PEHHS HOBUX TEXHOJIOTI 1A10ro 06-
pobKu.

MeTa po6oTn

B ocHoBi pocnigxeHb NocTas-
NleHa MeTa npoaHanidysatu psag
dakTopiB, WO BAAMBAIOTb Ha
AKICHI XapakTepuctukm obpisy-
BaHHA apkyweBuMX MaTepianis vy
pidanbHMX Cekuiax cneLjianisosa-
HOro ycTaTkyBaHHs. LLingaxmn npo-
rHO30BaHOIro NiABULLEHHA AKOCTI
Ta NPOAYKTUBHOCTI pobBOTM pi-
3a/IbHUX CEKLIiM.

Pe3ynbTaTu NnpoBeaeHnNX

AOCAiAKEeHb

TexHONOoriYyHUM Npouec pisaH-
HS XapakKTepPU3YETbCH 3a[aHolo
MOCNIQOBHICTIO onepauin: nigro-
TOBKa apKyLLIeBOro martepiany Ta
MOro BMpiBHIOBAHHSA (6a3yBaHHS),
dikcyBaHHS Gankow MNPUTUCKY
abo 3acobamun TpaHCNOPTYBaHHS
Ta 0bpisyBaHHSA. Big npaBunbHO-
ro BMKOHAHHS [aHoi nocnigo-
BHOCTI 3a/eXuTb TOYHICTb Ta
AKiCTb 0Opi3yBaHHA CTOCY ap-
KyLliB 200 MPUBEPTKN KHUXXKOBUX
610KiB.

Hanbinblwummn BupoBHMKaMU
pizanbHUX MaLUnH € Taki pipMu K:
Polar, Schneider-Senator, Wohlen-
berg, Ideal, Eurocutter, Perfecta,
Josting  (Himewuuna), Adast
Blansko (YexocnoBauunHa), EBA,
Shenweida  (Kutan), Nagai,
Horizon (4nownia), Challenge
(CLLA), S.E.M. (DPpaHLjs) Ta iHLui.

Ha cbOorogHi 3acTtocoBylOTbCSH
Pi3HI KOHCTPYKLji pi3anbHUX Ma-
wuH. Map3saHHuii Ta 6e3map3aH-
HUIA crnocib obpi3yBaHHSA BUKOPU-
CTOBYETbLCS 3a5€XHO Bif NOCTaB-
JNIEHUX BUMOT 40 MAOWMHU 3Pi3y. Y
BMMNAAKy OAHOHOXOBUX Mane-
popisanbHux mawuvH (OPM), 3 BU-
KOPUCTaHHAM Map3aHy 3abeane-

YYETbCA BiAMIHHA AKICTb NIOLUUHN
3pidy. OgHak OPM nepeBaxHO
LUWKNOBI  MalWWHM 3  Manow
wBumakicTio pobotn. B GinbliocTi
BMNAOKIB Pi3asibHi Cekujii, B AKMX
BMKOPUCTOBYETLCA KOHTPHIX, €
6e3ynnuHHOro  Tuny, MaloTb
BiJHOCHO BUCOKY MPOAYKTUBHICTb
poBOoTN Ta MEHLLY SAKICTb 3Pi3y.

CnpusaoTe NPOAYKTUBHOCTI Ta
AKOCTI Mpouecy po3pi3dyBaHHs ap-
KyLle3iWToBXyBaJibHi aBTOMaTu
(Perfecta, Polar, Wohlenberg), o
BX0AaTb B cuctemy OPM, i Ha
CbOrOJHILHIN OeHb nepepbava-
I0Tb POOOTY 3 KpelhgoBaHMM na-
rnepom Ta BUCOKOIO MaaKicTio Mno-
BEPXHI.

Ha 4kicHi XxapakTepucTtukm
npouecy 3iWTOBXYBaHHA nanepy
BMAVBAE: pPO3NyLWyBaHHA ap-
KYLUIB; CTBOPEHHA MiX apKyLiamu
MOBITPSAHMX NPOLLAPKIB; BUPIBHIO-
BaHHS TOPLEBMX KpaiB apKyLUiB 00
NoBepXxHi nogasava.

YcknagHIoe Npouec 3ilTOBXY-
BaHHSA: 30inblUeHHS dopmaTy ap-
KyLWiB; rnagkicte nanepy; Hepo-
CTaTHA BOJIOTICTb apkywisB, fka
CMPUYNHSAE BUHUKHEHHSI CTaTwuy-
HOI IeKTPUKN Y 3INTMJINX apKYLLIB
3a pPaxyHOK 4Oro YHeMOXNuB-
NOETLCS YTBOPEHHS MOBITPSAHNX
npoLuapkis; NiaBULLEHA BOJIOTICTb
apkyLwis, WO 30iNblYE TEPTSH MiX
apkywamu; LWiNbHICTb nanepy
(npobnemHe 3LITOBXYBAHHS
CTOCOBHO TOHKMX apKyLLiB).

LLlono cnocobie obpidyBaHHS
KHUXKOBO-XYpPHanbHUx  6nokis
(KXXB) 3 Tpbox 60KiB y TPUHOXOBMX
pizanbHMx mawuHax (TPM), To
BOHW BIigPI3HAIOTLCA MPUHLUNOM
poboTun Ta NobyaoBOI0:
OOHOHOXOBi MaluHM 3
MOBOPOTHUM CTOJIOM,;

— OOHOMO3ULiNHI TPUHOXOBI
MaLUnHU;
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— [OBOMO3ULINHI TPUHOXOBI
MaLLnHWY;

— MalwnHW Ans noWwTy4YHOro
06pi3yBaHHs KHUXKOBO-XYp-
HanbHMX BNOKIB.

BucoTta npuBepTkn € BY3bKMM
micuem TPM. Tak 36inblUeHHS i
BUCOTU MPU3BOAUTL A0 3HAYHUX
BiOXWUJIEHb FEOMETPUYHNX PO3Mi-
PiB Yy BEPXHbOMY Ta HWXHbOMY
onoui.

Ona TPM, pe BCTaHOBEHO
OOMH HiX, XapaKTepHi BiOHOCHO
mMani rabaputin Ta BiAHOCHO CMNpo-
LLEHU TEexXHOsoriyHun npouec
pidaHHa. O6pisyBaHHsA 6n0KIB 3
Tpbox 60kKiB BigOyBaeTbCsa Npu-
BEpTKaMu BNPOAOBX TPbOX KiHe-
MaTUYHUX UMKAIB. Ticna KOXHOro
LMKy pi3aHHA HOXa CTisl aBToMa-
TUYHO MoBepTaeTbea Ha KyT 90° i
LMK PyXy HOXa MNOBTOPIOETLCH.
Onsa o6pisyBaHHa KXB 3 Tpbox
OOKiB XapakTepHa TEexXHOJoriyHa
3ynuHka Hanispabpukatie. 3y-
nuHKa HanieabpukaTy Ta 3HaYHI
iHEpUIiHIi HaBaHTaXeHHsA y Me-
XaHi3Max He L,03BONSAI0Tb NEPEBU-
LWMTN TEXHIYHY LWBNAKICTb MaLLUNH
6inbwe Big 100 u/xB.

Bimpomi komnaHii-BUpOOHUKMN
TPM  Wohlenberg, Perfecta
(Himewuunna), Horizon (AAnoHis),
Purlux, Clarity (Kutan) nocTiiHo
BeOyTb POOOTY HaZ YOOCKOHANEH-
HAM LWOAO0 36iNblIEHHS NPOAyK-
TUBHOCTI Ta MNOKPaWEHHS SKOCTI
NPoAyKLi.

MowTy4yHe 0Opi3yBaHHS KHUX-
KoBOro abo XypHanbHoro 6Joka
BUKOHYETBHCSH B aBTOMATU30BaHUX
NOTOKOBWX NiHIAAX NiJ, 4ac 3YNNHKN
HaniBdabpwkaTy, abo y Bknaganb-
HO-LLBENHO-PI3a/IbHNX arperartax
(BLLIPA). B Takux malimHax BUKO-
PUCTOBYIOTLCA CamMoHaknaau, 3a-
BaHTaXyBaJibHi Ta BUBIAHI TpaHC-
nopTepwu, LUTOBXaui, LLynn TOLO.

KoxHa okpema pisanbHa
cekuig Moxe OyTu ocHalleHa
TpbOMa OAHAKOBUMMW MO KOH-
CTPYKLUii pi3anbHUMN NPUCTPOSA-
M. BoHn nocnigoBHO 06pI3y0Tb
©6710kM 3 TPbOX OOKIB HOXAMM, SAKi
pyxalTbCsi B TOPU3OHTasbHIN
MJOLLVHI. KHunxkoBun 610K
GIKCYETLCA 3aTMCKayaMmn JiaHkum
KOHBEEpa | MNepeMillyeTbCa B
cekuito obpizyBaHHsA. [MpuTtuckad
NnepeMilLyeTbCqa 00 HEPYXOMOro
HOXa, Npu LboMy 610K 4OAATKOBO
3aKpinmoeTbcsa 6e3nocepesHLo B
30Hi pi3aHHA. 3aTtuckadi nepepg
KOXHOIO  pi3afibHOO  CEeKLi€E0
NnoBepTalTbCs pa3oM 3 O/IOKOM
Ha kyT 90°. TakMM 4YMHOM Bia-
OyBaeTbCcsA Mo4yeprose o06pi3y-
BaHHA XBOCTaA, [OJIOBKM Ta
nepegka 6noka.

B pizanbHux cekuisgx BLLIPA aB-
ToMaT MoXe 06pisyBaTn BGpoLuypu
Yy OBOX MNO3ULisX (cno4atky nep-
UMM HOXeM 00pi3yeTbcs nepe-
0OoK 6pouwypun, a noTiM 6OKOBUMU
HOXaMmu 1i ronoeka Ta xBicT). [n4a
pPO3pi3yBaHHSA 30LWMUTIB-ABINHUKIB
Mi>K OOKOBMMW HOXaMW BCTAHOB-
JIIOETLCA 000aTKOBUI HIX.
O6pi3yBaHHA 3MOINCHIOETLCA 0e3
BMKOPUCTAHHA  Map3aHiB.  Ix
OYHKLIIO BUKOHYIOTb KOHTPHOXXI.

Cekuiji ons 06pizyBaHHs 6710KiB
3 TPbOX BOKIB BUKOPUCTOBYIOTLCS
TakoX Yy Cknagji MaluvH He3LWunB-
HOrO KJIEMOBOr0 CKPIiNJIEHHS.
Binpomi Bupo6bHukm Muller-Martini
(Lsenuapia) Ta  Heidelberg
Finishing (HimeyuunHa).

BnsHavanbHum dakTOopOoMm
BMAMBY Ha $KICHI MOKa3HUKWN
NAOWMHKA 3pidy € CyMapHe

3yCUNNS pi3aHHs, Ta cuia 3aTuCky
nanepy 3asexHo Bif Moro ¢isnko-
MeXaHiYHnX XapakTepucTuk.
BignosigHo nig gieto cunn Tucky
NPUTUCKY BUHUKAE MiCLLEBE CTUC-
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HEHHS apKyLUiB, a HXX pyxat4nchb
CnigoM 3a NPUTMCKAYEM CTBOPIOE
TUCK B MAOLWMHI pi3aHHa. Ha Hix
OyayTb Oiatv psag cun. Tak, Baxn-
BMMW 3a 3HAYEHHSAM € ONip CTOCYy
Ta TUCK Ha TUIbHY MJIOLLMHY HOXa.
CKOLLEHO TpaHHI0 HiX Aie Ha
KPOMKWN MNONEepenHbO BigpidaHux
apkyLuis. BignoBigHO BUHUKAE CU-
na onopy — noboea cuna Ta cuIn
TepTa. BuHuKae TexHonorivyHe 3y-
CUNNS, WO CNPUYUHSIE OOAATKO-
BUI ONip NMepPeMilLeHHI0 HOoXa Ta
cuna BHACNQOK TepTd KpaiB ap-
KYLLiB MO CKOLUEHIN YaCTUHI HOXa.
Taki 3ycunns, wo AitoTb Ha HiX Nifg,
Yyac pi3aHHs BU3HAYasIbHO BMJIMBA-
IOTb HA& TEXHOJONIYHI Ta KOHCTPYK-
TMBHI MOKa3HWKWN pi3asibHOro 06-
NagHaHHS.

MakcumanbHe 3ycunns pisaH-
HA Fp,ax € OCHOBHUM NapameTpom
npouecy obpidyBaHHs, O BMn-
Bae Ha SKiCHi noka3HukW. TobTo
3yCUnns, WO CTBOPKETLCH LWab-
NEBUOHMM PYXOM HOXa Aans
po3pidyBaHHA apkywiB F .y
= kpL, ae k — koediujieHT 3anacy;
P — MOroOHHE 3YyCW/NS pi3aHH4,
Wwo 3anexutb Big ¢i3mko-me-
XaHIYHUX XapakTepucTuk nanepy
Ta KyTa 3aroCTpeHHs Hoxa; L —
LUMPUHA NPUBEPTKIN BIIOKIB.

OCHOBHMMU dakTopamu, Lo
BU3HAYalOTb 3YCW/IS Pi3aHHS €:
reoMEeTPUYHI PO3MIPU KHUXKKOBUX
ON10KiB; KYT 3aroCTPEeHHs HOXa,
TpaekTopia  Moro pyxy Ta
WBUAKICTb; cuna  MPUTUCKY
650KiB; TOBLUMHA apKywiB Ta iXx
BOJIOTICTb.

OgHuM 3 Hanbinbll edekTmB-
HUX LUNAXIB 3MEHLUEHHS TeXHO-
NOriYHUX 3yCwusb pPi3aHHs, Nigsu-
LLLEHHS CTIMKOCTI HOXa Ta nokpa-
LLLEHHS SIKOCTIi 3pi3y € HaAaHHS HO-
xy OPM BiOpauiiHnX KONMBaHb.

Cnocib po3pisyBaHHs apkyLuUiB nNa-
nepy Ha OPM 3 BiGpyto4nM HOXEM
XapakTepHUi TUM, LLLO HOXY, KPiM
MOro OCHOBHOIO pPyXxy, HaAA€eTbCs
BiGpaLiiHWIA 3 BUBpaHO ammliTy-
[OK0 Ta 4acToTOol. ApKyLli po3pi-
3al0TbCHA HOXEM, LLIO BEPTUKASIBHO
OMYCKAaETbCA 3 HagaHUMnM MNOMY
KonuBaHHsAAMU. KonmBaHHs 3a6e3-
neYyoTbCs BiOpO36YyaAHMKOM.

OCHOBHUMUN TEXHONOFYHUMMN
rnapameTpamu, Lo BMINBAOTb HA
AKICHI XapakTepuCTUKMU Mpouecy
BiOpALINHOIro pi3aHHs apKyLliB €
HaNpPsIMOK KOMMBAaHb Ta BUA, PyXy
HOXa. TakMM YNHOM BOHWU i 3a6e3-
MevyyTb MiHIMasIbHi CUNN Pi3aHHS
Ta 3MEHWYKTb CUAN MPUTUCKY.
TexHonoriyHnii npouec Bibpa-
LiMHOrO pi3aHHs apkyLlis nanepy
CYTTEBO 3MIHIOE KiHEMATU4HI na-
pameTpu, ocobnmBo TpaHcdop-
MOBaHI AiNCHI LWBUAKOCTI Ta KyTU
pizaHH4. Taka 3MmiHa Baromo
BMJIMBAE He TifIbkKM Ha $KICTb Ta
TOYHICTb NJIOLWMHU 3pi3y, ane i Ha
BEJINYMHY Ta XapakTep eHeprocu-
JIOBUX NokasHukiB. MoxHa 3pobun-
TW BUCHOBOK, LLLO BibpaLii Bnnvea-
I0Tb Ha KiHemaTtuky npouecy
00pi3yBaHHS NepiognuyHO 3MiHIO-
104N BENIMYMHU | HANPSIMOK BEKTO-
pa WwBMAKOCTI pidaHHA. Lle npun-
3BOAUTbL [0 MEePIOANYHOT 3MIiHN
KiHeMaTU4YHUX KYTIiB Pi3asbHOro
IHCTpYMeHTa.

Hanbinbwmnx 3HayeHb Npu
pisaHHi HabyBae BepTuMKaibHa
cknagoBa cuav pisaHHs. Y Binb-
wocTi BMMNaakiB, gaHa ckianosa
Oyne 3a5exHolo Bif KyTa 3aroct-
PEHHA HOXa Ta MOro TpaekTopii
pyxy. lopuaoHTanbHa i nobosa
CK1afoBi BU3HAYaETLCH Y BiACOT-
KOBOMY BiOHOLUEHHI 00 BepTu-
KasibHOI C1NK Pi3aHHS.

AKicTb 3pidy nNpu  TEXHO-
JIOriYHOMY MpoLeci BiOpaLiiHoro
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pi3aHHs Oyne BigMiHHOIO npwu 3a-
CTOCYBaHHi NMHeBMOMap3aHa Aang
[Opi3yBaHHA OCTaHHIX BiO HOXa
apkywis. JopidyBaHHA HUXHIX ap-
KyLiB Ha nHesMoMap3aHi,
NOPIBHAHO 3 TpaamuinHuMmn OPM,
0O03BOJIAE CYTTEBO MigBLLNTN
nepiog poboTuM  pi3anbHOro
IHCTPYMEHTa Ta 3MEHLUNTN eHep-
rocusoBi napamMmeTpu npoLecy.
9IKLLO NOPIBHATK iCHYIO4i cnocobu
BiGpPOpPI3aHHSA NP PiBHUX YMOBaX,
Hanpuknag, KOJMBaHHA 3 4acTo-
Toto f = 50 Iy Ta KyT 3aroCTPEHHS
HOXa o5 = 20°, TO HaMeHLi
TpaHCHOPMOBAHiI  AINCHI  KyTwn
pi3aHHs focaraloTbCs NPy HagaH-
HIO HOXY MOMEpPEYHMX KONMBAHb.
BignosigHO ons OOCArHEHHS Hal-
MEHLIMX CUA Pi3aHHS AOLUISIbHO
BMKOPWUCTOBYBATU nonepeYHi
BiOpauji pidanbHOro iHCTpyMeHTa.

3HaYyHUM BOAMB Ha SGKIiCTb
pi3aHHs Ma€e reomeTpuyHa popma
Ta KyT 3arOCTPEHHSI HOXa, HAKy
cnig nigbupaTty BiANoBiaHO A0 Ma-
Tepiany, Wwo po3pisaeTbca. Ans
4aCTKOBOIrO 3MEHLUEHHS 3yCWUJlb
pi3aHHSA 3A4iNCHIOTb 3aroCTPeH-
HA HOoxa OPM nig «nogginHUM»
KyTOM 3 pigHuueio y 3...5° Ta dac-
koo 2...4 mm. Ona 3anobiraHHs
iHTEHCMBHOIO 3HOLWYBAHHA HOXa
3acCTOCOBYIOTb A0OPOri Mapku cTa-
nen. Tak pisHOMaHITHICTb nanepis
3a Pi3NKO-MEXaHIYHUMM XapaKkTe-
puctukammn, obnagHaHHs, cno-
cobiB pisaHHsA BUMarae gobopy i
BMKOPUCTAHHSA  PIBHOMAHITHUX
Knacis HOXiB. HOXi BUKOpPUCTOBY-
I0Tb, SIK MPaBWUO 3 IHCTPYMEH-
TanbHUX cTanen. 3a 4OMNOMOroto
Cy4aCHUX TEXHONOriN TepMivyHOI
06poOKM  OTPUMYIOTb  XOpOLLY
MIKPOCTPYKTYpPY CTasi i3 obrpyH-
TOBaHMM CMiBBIAHOLWEHHSAM MiX
TBEPOICTIO i cTirkicTio. HanbinbLu

MOLWMPEHI HOXIi 3 IHCTPYMEHTaSb-
Hux ctanen Durapid, Bucokonero-
BaHUX  XPOMOBaHUX  CTanemn
Chromalit — 12 % Chrom., wBuna-
KOpiXy4nx cTanenm Ta 3HO-
cocTinkux ctanen Duritan — HSS
18 % W., Incomet — TCT,
Incomet — F 1a iH.

[MOCTINHMIA KOHTPOJIb 32 AKICTIO
BMMarae nepiogn4yHoi 3aMiHn
Map3aHy i Hoxa. Lle npnssoguTtb
[0 TEXHOMOrYHUX 3YNUHOK B PO-
6oTi. BnacHe npouec po3pi3aHHs
cTocy 3armae 6...7 % poboyoro
yacy. 306inblWEHHS MPOAYKTUB-
HOCTI pisanbHOro ob6nagHaHHS
MOXJIMBE Yy pasdi 3aCcTOCYyBaHHSA
0N 0o4aTKOBUX Onepalin aBTo-
MaTu30BaHMX MPUCTPOIB 3ilUTOB-
XYBaHHS, nepemilleHHs Ta
BUPIBHIOBAHHA CTOCY, TOLLO.

Takox gnst 06pi3yBaHHSA KHMX-
KOBMX OJIOKIB 3aCTOCOBYETbCH
6e3ynMHHMIA cnocib 3 BUKOPUC-
TaHHAM ©OaraTose3oBOro pisa-
JNIbHOTr O iHCTPYMeHTY (BPI). TexHo-
JNIOriYHMIA npouec pis3aHHA pe-
anisyeTbCq HACTYMHUM YUHOM:
610K NOJAETLCHA B 30HY pi3aHHS
TpaHcnopTepom; rybkum TpaHc-
noptepa OL4HOYaCHO 34iNCHIOTb
dikcauio 6noka i nepemilleHHs
MOro B 30HY pi3aHHA; pisanbHi
iIHCTDYMEHTN OCHOBHUI Ta A0-
NOMIDKHWUIA BCTAHOBNEHI HA Hepy-
XOMUX OCHOBax TpaHcnoptepa. Y
BPl nepenbayeHo perynoBaHHSA
MOro rMONOXEHHA B MOLLMUHI
pidaHHA. B 30Hi pi3aHHa Kpankn
ne3 BPI noyeproBo Bpi3aloTbCH B
6nok. KoxHe okpeme nes3o 3aBasi-
KM CBOI KOHCTPYKLi po3pi3ae 4a-
CTUHY 6110Ka Ha 3a4aHy MnbuHy h
[6].

Mepion ekcnnyarauii BPI Ta, gk
HacnNigoK, AKICTb MOWWHN 3Pi3y
KOPiHUSA MOXHa MigBULLNTN BUKO-
puCTaBLUM KOHCTPYKL,IO, LLLO CK1a-
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JAETbCA 3 OKPEMUX ANCKIB 3 pisa-
NbHUMU KPOMKaMU. JINCKN MOHTY-
IOTbCA B HOXOTpUMadi 3 MOX-
JINBICTIO 3MIHU iX NONOXeEHHSA. Lle
[O3BONAE MpPU 3aTyrjieHHi pi-
3a/IbHMX KPOMOK HOXa BiAHOBUTU
MOro npauesaartHiCTb LLIAXOM Mo-
BOPOTY OUCKIB HA BU3HAYEHN KYT.
Takum  4YMHOM, 36iNblUYETHCS
nepion ekcnayarauii 4O nepesa-
rocTpeHHs abo 3aMiHM HoXa.
Kpim TOro, posrawysaHHg nes3 no
KONoBIi TpaekTopii 3abes3neuye
sIKiCHe 3pi3yBaHHS KOPIHLUiB 6po-
LIYPHUX B610KIB.

3acTtocyBaHHa BPl mae nesHe
0OMEXEHHS, LWOoA0 TOBLUUHU
KXKB, sika He NoBMHHA NepeBunLLy-
BaTn 25-30 mMm. 1ns o6pi3yBaHHs
OnokiB GiNbLIOI TOBLUMHX NPOMo-
HYIOTbCSI KOHCTPYKLT V-nogibHmx
pi3anbHUX IHCTPYMEHTIB: NiHINMHNX
(JIP1) Ta pacoHHux (PPI). Axkwo y
NiHinHnx Pl BepwwnHn  nes
pO3MilleHi Ha npaMux, To y ¢a-
COHHMX Ha KpuBuX. V-nomibHuin
®Pl nepenbavyae MOXIMBICTb
NporpamoBaHoi 3MiHU FINOUHU
pidaHHsa h okpeMummn nesamu.

OO6pisyBaHHs KHUXKOBUX
OnoKiB AMCKOBMM HOXEM 3HAYHO
CMPOLLYE KOHCTPYKLiIO pi3asbHOI
CceKuii, A€ MOXJIMBICTb 34INCHN-
T o06pi3yBaHHA nig 4ac ne-
peMilleHHs Hanisdabpukary, i K
HacnigoK, MiABULLMTU AKICHI Mo-
KasHukn. [ONCckoBU pi3anbHUN
IHCTPYMEHT MOPIBHAHO 3 MJIOCKUM
mae psag nepesar. OCHOBHOIO ne-
peBarold  BBaXaeTbCA  3HO-
COCTIVKICTb. [1pn ogHaKoBUX YMO-
Bax ekcrnayaTauii ANCKOBi HOXi By-
OyTb BiNbl CTINKMMKW OO0 Cripawuto-
BaHH4. Lle NOsICHIOETLCA O0BXU-
HOIO [OiNAHKWM nes3a pi3anbHOro
IHCTPYMEHTA, WO NpUIMae y4acTb
y npoueci obpi3dyBaHHS KOPiHUS
6noka.

[Onsa cyTTEBOro 3MeHLUEeHHSA 3y-
CUNA pi3aHHs, NOPIBHAHO i3 Tpa-
OVUiiHMM cnocoboMm, 3acTOCOBY-
I0Tb AMCKPETHO-AO0TUYHUIA CMOCIO
06pisyBaHHs KXB. Tak, cnoxusa-
Ha MOTYXHICTb NPUBOAY HOXa Nnpu
BUKOPUCTAHHI ONTUMAaNbHUX Ha-
6opiB NapamMeTpiB pi3aHHS He ne-
pesuwye 400 BT. Cekuia obpi3y-
BaHHA KXXB MoOXxe BUKOPUCTOBY-
BaTUCb Y CKnadi MNOTOKOBOI JiHii
«Kolbus KM-640» [7].

Binomo, WO npouec pi3aHHA
CYNPOBOAXYETLCHA BUMeEpesKato-
Yyoto TpiWmHo. To6TO, po3aineH-
HS KOXHOFO OKPeMOoro apkylia
noyMHaeTbcsa  6e3nocepenHimM
PYViHYBaHHAM MNOro BEPXHIX BOJIO-
KOH, a 3aKiHY4YETbCSH YTBOPEHHAM
BUNepeLXayol TpiwnHU, Wo
PO3MNOBCIOOXYETLCA HA HACTYMHY
YaCTUHY apKyLua.

JosxuHa BUNepesXayoi
TPILLMHN 3aNeXUTb Bif, ABOX TEXHO-
JIOriYHMX NapameTpis: Mno-nepLue,
BiJ, KyTa, Ha SIKNi NOBUHHA NoBep-
HYTMCHA 4YacTuHa apkyuwis, WO
BiApi3aeTbCq; Mo-gpyre, Bif, Kpu-
BU3HW apKyLUiB, WO Bigpi3atoTLCS.
Yum GinbLUNA KYT, Ha SIKNIA MOBUHHA
MOBEPHYTUCH YacCTuHa apkKyLlis,
O BiOpi3aeTbCd, | YMM MeHLa
KPUBM3HA 4YaCTUHU apKyLwlis, WO
BiApi3aeTbCs, TUM BinbLUa OOBXU-
Ha BUNEPEeKayoi TPILLNHN.

JoBxunHa Bunepenxaryoi
TPIWWHN, 3aN1eXHO Big BUAY nane-
py, 3aNexXuTb Bif, KyTa 3aroCTpeH-
HS1 HOXa, fiaMeTpa HOXa, BiACTaHi
Bif, Kpal HOXa 40 MIOWUHN
CiYEeHHS Ta LWUMPUHN CMYXKW, WO
3pPi3yeTbCHA. TakMM YMHOM SKICTb
naowmnHM 3pidy byne Bu3Hava-
TUCb Ha3BaHMMK NapamMeTpamu.

Ha ocHoBi npoBeneHoro aHa-
Ni3y BU3HA4Ye€HO OCHOBHI AgedekTn
npoaykuii Ta NPUYMHN X BUHMUK-
HEHHS, AKi HaBeaeHo Ha puc. 1.
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Xapaxrep gedexry [Ipuunna nepexry
Y Y

BiIxXuiieHHs reOMETPUYHIX PO3MIpIB

KocuHa apky1eBoro Marepiany

[IopeTkicTh 3pi3iB

3a0pyaHeHHs 3pi3iB

XBUIIACTICTH 3pi3iB

3MUIaHHA apKyIIiB

Henopizanus apkymris

3MOpLIKH apKyIiB

JledopMyBaHHS CTOCY apKyILiB

3MilIeHHS apKyLIiB y CTOCI

CrpanboBaHHif HiXK

HesipHo BcTaHOBICHHMI HiK

Hesipno ninidopana
TeoMeTpis KpalKku HOXKa

HesipHo nixibpanuii Marepian Hoxa

HapnmipHa BrcoTa cTocy

HaamipHe 3yCHimIst IPHTHCKY

ITnouwna nmogaBava
He napajielibHa JIHIT pizy

HesixnosinHa BoJoricTs mamepy

CripalbOBaHUi Map3aH

HeBipHo BcTaHOBIICHHUH Map3aH

HesipHo ninibpannii
Marepiai Map3aHa

HesipHo po3mileHuii CTOC apKyIIiB
IO BiJHOILICHHIO JI0 [LIOLIMHY [101aBa4a

Puc. 1. JedexkTn npoaykLii, ki BUHNKAIOTb B MPOLLECI pi3aHHS

Ana BWU3HA4YeHHS BaromocTi
TEXHONOMYHUX MNapameTPiB BUHWNK-
HEHHS aedekTiB B NPOLECI pi3aHHS
npoAykLii 3acToCOBaHO MeTo.,
pPO3CTAHOBKW MNPIOPUTETIB He3a-
NexHMMn  ekcneptamu  [8-9].
MopiBHAHHSA NapamMeTpiB NPOBOAM-
10Cs 32 METOOUKOI0 E€BPUCTUYHOT
ctpaterii [9-10]: npn X=Y — 3a 1;
X<Y—3a15 X>Y — 3a0,5.
CratnctuyHy o6pobky npoBoaunm
3a wmetoamkowo [11]. bByno
3a5y4eHO MNPOBIOHWX CneuianicTis
ranyasi, BUPOOHNYHUKIB Ta

BUKNagaviB. Bcboro
onpauboBaHo 45 MaTpuLb.
[0N0BHI NapamMeTpu BNANBY Ha
SIKICHI MOKa3HWUKM Npoaykuii B
MPOLECI Pi3aHHS BUAINEHO Y LWICTb
y3aralbHeHuUX rpyn: ycTaTKy-
BaHHA, TEXHONOris, martepianu,
nepcoHarsn, 3acobu BUMIipOBAHHS,
HaBKONMWIHE cepegoBulle. Llen
nepenik He BUKIIMKAE CYMHIBIB i
00OATKOBUX OBIrpPYHTYBaHb, agxe
camMe Ui 4YMHHUKN € YMOBOIO
3[INCHEHHA OYyAb-SKOro TEXHO-
noriyHoro npouecy [12-13].
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TEXHOJIONNIYHI

NMPOUECMU

Y3aranbHeHa MaTpuLs eKCrepTHUX OLLIHOK
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YcTaTkyBaHHA 45,0 67,5 67,5 67,5 45,0 67,5 360 23
TexHonorisa 22,5 45,0 67,5 67,5 45,0 67,5 315 20,0
Haskonwwie 225 | 225 | 450 | 225 | 225 | 450 180 11,5
cepefiosuLLe
Matepian 225 | 450 | 67,56 | 450 | 450 | 67,5 | 2925 18,5
Mepconan 225 | 225 | 675 | 225 | 450 | 450 225 14,2
5
SacoGu 205 | 225 | 450 | 225 | 450 | 450 | 2025 12,8
BUMIpIOBaHHA
100,0

Ha ocHoBi aHanisy marpuub
€KCNepTHUX OLjHOK (auB. Tabsn.)
Oyn0 BM3HAYE€HO BaromicTb napa-
METPIB BUHUKHEHHSI AedeKTHOI
npoaykuji i nobyaoBaHo aiarpamy
Mapeto (puc. 2).

9k BUAHO 3 puc. 2, 6AU3bKO
76 % BWHUKHEHHSA aOedekTHOoI
NPOAYKLji NOB’A3aHi 3 NOPYLUEH-
HAM poboTM  ycTaTKyBaHHS

Honorii (20 %), HeianoBigHMMMK
maTepianamm (18,6 %), nepcoHa-
nom (14,3 %), MeHLW BaromMmMmm
€ 3acobu BUMIpOBaHHA (12,8 %)
i  HaBKOJIMLUHE cepenoBuLe
(11,4 %), «aki O6yno BupilEHO
06’egHaTM y rpyny «iHLwi», Wo Mma-
10Tb Bary 24,2 %.

Ona aHanizy Tta po3yMiHHSA
BMNAMBY 3a3HaA4YeHUX MNapameTpis

(22,9 %), HepoTpUMaHHAM Tex- Ha SKICTb BMXiOHOI NpoaykLuji B
Sf | S
= 1,00 |- JlinsHKa IPHAHATTS | - 100 &
.E MepIIOYepProBUX 32'1X0£[iB | 88,5% §
o 10 YCYHEHHIO HalOi1b1I0T ‘ 8
‘|, KinbKoCTI JedeKTiB | g
=
S 080 [ 75,7% 18 £
g \ g,
< I
= | 3
A 61,5% |
Q
= 0,60 ‘ — 60
g !
<
/M \

43 % |
0,40 \ - 40
\
23 % }
0,20 + \ - 20
\
1 2 3 4 5 6

Puc. 2. Oiarpama lMNapeTo ans Bu3Ha4YeHHs Barn napameTpiB, AKi BUKINKAOTb
nedekTy npoaykuii B NpoLeci pidaHHsA: 1 — yCTaTKyBaHHS, 2 — TEXHOOr 4,
3 — marepianu, 4 — nepcoHarsn, 5 — 3acobu BUMIpIOBaHHS, 6 — HABKOJLLHE
cepenosve
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npoueci pisaHHa po3pobieHo
MPUYNHHO-HACNIOKOBY Adiarpamy
IcikaBmu (puc. 3) [14-16]. YcyHeH-
HS Npobnem, ki NoB’A3aHi 3 no-
pPYLWEHHSAM TEXHONOrIii Ta BUKOPU-
CTaHHAM  HEeBignoBigHUX Ma-
Tepianis (auB. puc. 1, 2) nongrae:
no-neplie, y CyBOpoOMy AOTpU-
MaHHi BUMOI HOPMaTUBHUX Ta PO-
Oo4nx [JOKYMEHTIB; Mo-gpyre,
NpPoBeAEeHHI Paay OOCNIOXEHb ANk
BU3HAYEHHS ONTUMASIbHUX pe-
XUMIB Ofsi KOXHOro Buay Ma-
Tepiany; NO-TPeTe, MNOCTINHUN
BXiOHW KOHTPOJIb Marepianis
(HaniBdabpukaTis) [8, 14-16].
BupiweHHsa npobaem, NoB’a3aHnX
3 pobOTOI MepcoHany, OOPEeYHO
34iNcHIOBaTH couianbHO-eKo-
HOMIYHMMM 3axonamu.

Haibinblunii BNAMB Ha BUMHUK-
HEHHSs1 HeBigNoBIAHOT NPOAYKLT
Ma€ yCTaTKyBaHH§, a came
TEXHIYHI Ta TEXHOJONIYHI MOKa3HW-
Kku (amB. puc. 2.1-2.3). XapakTe-
puUcTMKn (BNacTUBOCTI) Ta KOH-
CTPYKLUIiNHI 0CcoBNMBOCTI HOXa,
Map3aHa, 06ankm TMpPUTUCKY €
HanbiNbLW BU3HAYaNbHUMMU YUH-
HMUKaMn AKOCTI Npoaykuii, dka
KOHTPOJIOETLCS 3a TOYHICTIO reo-
METPUYHUX PO3MIpIiB, KOCUHOIO Ta
30BHiLLHIM BUOOM 00pisiB.

OTxe, nepegymoBOlO OTpU-
MaHHA Npoaykuii NPOrHo30BaHoi
SAKOCTI € [AOTPUMAHHA TEexHOo-
JIOTYHUX PEXMMIB NPOLLECY Pi3aH-
HA, BUKOPMWCTAHHSA BIAMOBIOHUX
mMatepianis, 06rpyHTOBaHM BUGIp

KOHCTPYKLUIT pi3asibHOI MalunHK Ta
NOCTIMHUA KOHTPOJIb 32 CTaHOM
YCTaTKyBaHHS.

BucHoBku

MpoBeneHnii ornsig crnocobis
06pi3yBaHHS apkylleBUx Ma-
Tepianis LO3BOJIMB BCTAHOBUTMU
psn ¢akTopiB, sKi BUM3Ha4anbHO
BMAVBAIOTbL Ha AKICHi MOKa3HUKMN
@iHiWHOT 06pobKkM nonirpadivHoi
MPOaYKLIT.

Po3rnaHyTi TEXHOMOri4HI npo-
uecu o6pidyBaHHA Oal0Tb MOX-
JINBICTb NMpoaHanidysaTtu BB ix
CUIOBMX NapaMeTpiB Ha SAKiCTb
NIOLLMHN 3Pi3Y.

Bbe3ynuHHi cnocobu o6pi3y-
BaHHA Ta NpPUCTPOI Anga ix pe-
anizauii  Hag  TpaguUinHUMKN
(BUCTiitHMMK) cnocoBaMy MatoTb
psg nepesar: 36inbLIEHHS Mpo-
OYKTUBHOCTI; 3MEHLUEHHS Yacy Ha
nepeHanarof)XeHHs yCcTaTKyBaH-
HS; €KOHOMIia eHeprosarpar;
3MEHLLUEHHA METaJIOEMHOCTI i ra-
GapurTiB Ta iH. Hemany ponb, wwo-
0O 3HOCOCTIMKOCTI pi3anbHUX
iHCTPYMEHTIB, B JAHOMY YyCTaTtky-
BaHHi, Biairpae BiOCYTHICTb Map-
3aHiB. OpgHak B nNepeBaxHiIn
BiNbLIOCTI AKICTb MIOWMHN 3Pi3y
3a/IMWAETLCA Kpawolo y Tpa-
OVUINMHNX  UMKAOBUX MallMHax
BUCTINHOIO TUMYy.

BnaHayeHo OCHOBHI napamert-
puv BNMBY Ha SKiCTb HaniBgpabpu-
KaTiB B NpOLECi pi3aHHA Ta BCTa-
HOBJIEHO IX Bary.

1. WocTtauyk 0. O. TexHika i TexHonoria cy4yacHoro nonirpadiyHoro
BMPOOHMUTBA : Haey. noci6. / 0. O. WocTtauyk. — K. : HTYY «KMI», 2009. —
244 c. 2. XseguuH 0. WN. PesanbHble MawuvHbl 1 komnnekcbl POLAR : y4e6H.
noco6. / 0. N. XeepuuH, 0. A. LLocTauyk, M. Ouap. — K. : MKM «CT-Opyk>»,
2004. — 204 c. 3. XseguuH 0. V. BpoluypyBanbHO-NaniTypHe ycTaTKyBaHHs.
Y. 1. BpowypysankHe yctaTkyBaHHa. Migpyunuk / 10. . XeegunH. — JbBiB :
TePyc, 1999. — 336 c. 4. XsegunH 10. V. BpouwypyBansHo-nanitypHe

ycTaTkyBaHHa. Y. 2: MNanitypHe ycTaTKyBaHHSA :

Migpy4yHuk. — JibBiB : YA,
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2007. — 392 c. 5. TononbHuubkmin . B. HoBi TexHonorii Ta npucTpoi ans
pi3aHHs nonirpagiyHmMx maTepianiB Ta KHUKKOBO-XYPHanbHMX ONIOKIB : HaBY.
noci6. / M. B. TononbHmupkmin, O. B. Knmw. — JibsiB : Adiwa, 2003. — 88 c.
6. TononbHuubknii M. B. HaykoBi ocHoBM 6€3BUCTIMHOro 06pi3yBaHHS
KHUXXKOBO-XYPHaNbHUX ONIOKIB : TEXHONOriA i ycTaTKyBaHHA : ABTOoped. AuC. Ha
3000yT. Hayk. CTyn. OOK. TexH. Hayk: 05.05.01 / TononbHuubkuin MeTtpo
Bonognmuposuy. — JlbeiB, 2003. — 36 c. 7. Konomieub A. B. Po3pobka
TEXHOJIOTYHOro npouecy 06pi3yBaHHA AUCKPETHO-AOTUYHUMM Crnocobom
KHUXXKOBO-XXYPHaNbHUX B6J10KIB : A1C. ... KaHg. TexH. Hayk: 05.05.01 / Konomieub

AHppii Bopucosuy. — JlbBiB, 2002. — 178 c. 8. Caatn T. AHanuUTMYeCKoe
nnaHnpoBaHune. OpraHusauma cuctem / T. Caatu, K. KepHc. — M. : Mup,
1991. — 284 c¢. 9. EBnaHoB J1. I OKkCnNepTHble OLEHKX B yrnpasieHun /

J1. T. EBnaHoB, B. A. Kyty3oB. — M. : 9xoHomuka, 1978. — 133 c. 10. Mionnep
M. 9BpucTUYeckme MeToapl B MHXeHepHbIx paspabdoTkax / L. Mionnep : [nep. ¢
HeM.]. — M. : Pagno u cBaAsb, 1984. — 144 c. 11. Aanep tO. M. NMnaHnpoBaHne
aKcnepuMeHTa npu nopcke onTtumanbHux ycnoeuii / (0. M. Agnep,
E. B. Mapkoga, 0. B. paHoBckuin. — M. : Hayka, 1976. — 154 ¢. 12. ®eaiokuH
B. YnpasneHue kadectsom npoueccos / B. ®eatokmH. — C-I1. : MutepMegua,
2004. — 208 c. 13. YnpaBniHHA 9KiCTIO Ta enemMeHTn cnctemm sikocTi : ACTY ISO
9004-4-98. —— [HYuHHun Big 1998.04.03]. — K. : OepxcnoxmecTaHpapT
YkpaiHn, 1998. — 25 c¢. — (HauioHanbHi cTaHpapTn YKpainu).
14. TexHonormnyeckune VHCTPYKLUN. BpolopoBo4HO-NepenaeTHble
npoueccbl. — M. : KHura. — 1982. — 440 c. 15. CnpaBOYHUK TexHosora-
nonurpaducTta. 4. 6. bpowwiopoBoyHO-nNepenneTHole npouecchl. — M. : KHura,
1985. — 296 c. 16. Bopo6bes 1. B. TexHonorvs 6poLutopoBOYHO-NEPENNETHBIX
npoueccos / [1. B. Bopo6bes, A. U. lybacos, 0. M. Jlebenes. — M. : KHura,
1989. — 392 c.

1. Shostachuk lu. O. Tekhnika i tekhnolohiia suchasnoho polihrafichnoho
vyrobnytstva : navch. posib. / lu. O. Shostachuk. — K. : NTUU «KPI», 2009. —
244 s. 2. Hvedchin Ju. |. Rezal’nye mashiny i kompleksy POLAR : uchebn.
posob. / Ju. |. Hvedchin, Ju. A. Shostachuk, M. Ovchar. — K. : PKP «ST-Druk»,
2004. — 204 s. 3. Khvedchyn lu. I. Broshuruvalno-paliturne ustatkuvannia.
Ch. 1. Broshuruvalne ustatkuvannia. Pidruchnyk / lu. I. Khvedchyn. — Lviv :
TeRus, 1999. — 336 c. 4. Khvedchyn lu. |. Broshuruvalno-paliturne ustatkuvan-
nia. Ch. 2: Paliturne ustatkuvannia : Pidruchnyk. — Lviv : UAD, 2007. — 392 s.
5. Topolnytskyi P. V. Novi tekhnolohii ta prystroi dlia rizannia polihrafichnykh
materialiv ta knyzhkovo-zhurnalnykh blokiv : navch. posib. / P. V. Topolnytskyi,
0. B. Knysh. — Lviv : Afisha, 2003. — 88 s. 6. Topolnytskyi P. V. Naukovi osnovy
bezvystiinoho obrizuvannia knyzhkovo-zhurnalnykh blokiv : tekhnolohiia i
ustatkuvannia : Avtoref. dys. na zdobut. nauk. stup. dok. tekhn. nauk: 05.05.01
/ Topolnytskyi Petro Volodymyrovych. — Lviv, 2003. — 36 s. 7. Kolomiiets A. B.
Rozrobka tekhnolohichnoho protsesu obrizuvannia dyskretno-dotychnym
sposobom knyzhkovo-zhurnalnykh blokiv : dys. ... kand. tekhn. nauk: 05.05.01
/ Kolomiiets Andrii Borysovych. — Lviv, 2002. — 178 s. 8. Saati T. Analiticheskoe
planirovanie. Organizacija sistem / T. Saati, K. Kerns. — M. : Mir, 1991. — 284 s.
9. Evlanov L. G. Jekspertnye ocenki v upravlenii / L. G. Evlanov, V. A. Kutuzov. —
M. : Jekonomika, 1978. — 133 s. 10. Mjuller I. Jevristicheskie metody v inzhen-
ernyh razrabotkah / I. Mjuller : [per. s nem.]. — M. : Radio i svjaz’, 1984. —
144 s. 11. Adler Ju. P. Planirovanie jeksperimenta pri porske optimal’nih uslovij
/ Ju. P. Adler, E. V. Markova, Ju. V. Granovskij. — M. : Nauka, 1976. — 154 s.
12. Fedjukin V. Upravlenie kachestvom processov / V. Fedjukin. — S-P. :
PiterMedia, 2004. — 208 s. 13. Upravlinnia yakistiu ta elementy systemy
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yakosti : DSTU ISO 9004-4-98. —- [Chynnyi vid 1998.04.03]. — K. :
Derzhspozhyvstandart Ukrainy, 1998. — 25 s. — (Natsionalni standarty
Ukrainy). 14. Tehnologicheskie instrukcii. Broshjurovochno-perepletnye
processy. — M. : Kniga. — 1982. — 440 s. 15. Spravochnik tehnologa-
poligrafista. Ch. 6. Broshjurovochno-perepletnye processy. — M. : Kniga,
1985. — 296 s. 16. Vorob’ev D. V. Tehnologija broshjurovochno-perepletnyh
processov / D. V. Vorob’ev, A. |I. Dubasov, Ju. M. Lebedev. — M. : Kniga,
1989. — 392 s.

PeueH3eHT — O. B. 30peHKo, K.T.H.,
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