BBK 1?;‘1'225
VJIK [685.34.02+685.51.002.2] (075.8)

Penensentni: kadeapa TEXHOMOTHH KOXKH, Mexa © M3ieaudl u3 kowu B3IMTJIII
H J-p TexH. Hayk npod. H. B, 3amapamkun JJUTJII

Paaukac B. Ji., Hectepos B, 1.

P28 TexHosorua uzfenuil W3 KOXKH.: YueGHHK AAA BY-
3o, B 2 u Y. 2—M.: Jlernpom6uruzaar, 1988.—
320 ¢ wa— ISBN 5-—7088-—-0241-—3.

Jlaubl TeopeTHY2CKHE OCHOBHl XHMHUYECKOH TEXHANOTHH HAfenuit w3
KOXH, ONACAHHN KJCeRHE MEeTOAR INPOHABOJACTEBA, HM3TCTOBNEHHE Jerajefl
H Y3a0B ¢ NpamcHedreM TBY, cBapkH, JHTbL H IP., OTIAeAKa oOSYBH M
KOKranaurepeiibx Hagessd., JlaHw OCHOBBl NPOGKTHPOBAHHA TCXHOJIOCH-
YECKHX NMPCOeCceOR,

JAA cTYREeHTOR BY30B Jerkoll NpoMBULeHHOCTH.

P 3007 000000-—073

73—88 BBK 37.25
044(01)—88 K

Yuebroe naganne

BAJIEHTHHAC JIAOHOBHUY PAALKAC
BJALHCJIAB NETPOBHY HECTEPOB

TexHoxorua u3penHii 3 xoxu (u. 2)

Pegaktop A. M. llpeTkoBa

XynoxecTeennnil pegaktop B. B. 3epxanenxona
Texnnueckni pesaktop H. B. Hepenkona
Koppekropu A. H. F'ypuuera, T A Jlawknna
HB N 739.

CpaHo B HaGop 28.10.87. I[lognucano B nevaTh (08.04.88. T-03946. Dopmar 60X90Y,,, ByMara
KHHXKHO-MYPHaabuaa. JlATeparypHasd rapAHTYpa, Bhicokasa neuatb. QOGmem 20,0 n. a. ¥
. .nG 20,0 ¥ca. xp.-orr. 20,0. Yu.-usap. a. 21,19, Tupax 18 000 3x3. 3axas Ne 3308. LleHa
I py

HapareabeTBo «Jlerkad OPOMMULIEHHOCTE W GLITOBOE OOGCRYIKHBAHHED.
113035, Mockpa, 1-f Kanamencku#t nep., a. 12

Jleuwnrpasckana THnorpadka Ne 4 opaepa Tpynomoro Kpacnoro 3uaMedw JIeHMHIPAAUKOIO
obnenunennn <Texmuueckan kHWra» HM. Esremun CokonoBoft Cowsnoaurpadnpoma npr To-
cypapcrBeHHoM kKoMHTetre CCCP To aenaM H3ZATeNbCTB, DNOAKIPa(HH W XKHHXHON TOProbaw.
191126, Jlennurpan, CourafHCcTHYECKAS ya., 14,

; )
ISBN 5-—7P88—0241—3

© VBuartensctBo «Jlerkas  mpoMHLI-
H 22 HocTh H OuitoBoe o0cayKHBa-
H]
|
'

H"e» 1988.

u. ; I B
it RV I N k
14 [ B - 3

P o



NPEAHCJIOBHE

B ppunntax XXVII cvespom KIICC OcHOBHHX HanpapiaeHHAX 3SKOHOMHYECKOTO
H counambhoro passutHs CCCP ma 1986—1990 roaw u ua mepron go 2000 ropa
GoJLblloe BHHMAHHE YIeNseTcA MPOH3BOACTBY TOBAPOR HAPOLHOTO TUOTPeS/cHHA.

QuenM H3 OCHOBHEIX HATUPABJNEHHNA COBEDILENCTBOBALHA H PasBHTHA OOYBHOR
H KoXrarguTepefiHof MPOMEIIEHHOCTH ABJIASTCS XMMH3AIHA.

Ona ocyulecTpaserca pasanurnvy nyraMe. Hanbonee xapakTepunie #3 BUX:

pACIUMPeHRe TIPAMEHeHHA CHHTCTHUECKHX MaTepHanos;

BHEJpeHHe XHMHYECKHX METOHAOB KpelJevHd Aeratefi;

CO3laHHE H NPHMEHEHHe NPUHIMITHANBHO HOBHX XHMHAYECKHX MCTONOB H3ro-
TOBJEHHA H3JEJHI M3 CHHTETHYECKHX MATePHA/IOB, TAKAX KaAK JHTbEBhle METOIH
H3TOTOBJEHHA OOYBH WAR MEeTONB WArOTOBJAEGHHSA 3aTOTOBOK Bepxa ofyBM M KOXK-
raaautepefinnix nagesnfi n3 TIBX-nopomka ¥ MacTH B CHAHKOHOBWX (hopMax;

nPHMEHEHWE HOBHIX (PUIMKO-XHMUIECKHX METOAOB M CPEACTE OTHEAKH H3jeawufi,
N03BOJAIOLIMX [OMYYETh NPHHUMMHMANBNO HOBHe QeKopaTHSHbie 3ddexTnl — lpe-
TOBHE, HMHTAUROHHEE. (MeToau OTAenKH OOGBLITHO He NMPHHHMAISTCA BO BHHMaHHC
OpH OllelKe YPOBHA XHMH3ALHA.)

¥posenb xumMH3auuH 00yBHOYl NPOMHIINEHHOCTH “amle Bcero OHEHHBaercs MNo
JRYM TTOK23aTeASAM: COOTHONIENHIO YASJBHBIX AOJell XUMHUECKHX H MeXaHHUCCKHMX
METOA0B KPenJeHHa HH3a o0yBH M COOTHOUICHHMO VASIbHBIX MOJefl CHHTeTHYEeCKHX
H HAaTYPAALHHX MATePHAAOB,

Jlons XHMUTECKAX Merol0B Kpelienud Huza oOYRM B CTPaHAX € TeXHHYECKH
pazBHTOR O6YBHON NPOMHILIEHHOCTRIO jJocTHraeT 80—90 %. B naweft crpape, 3a-
HEM2I0WeR TepBoe MecTO B MHpPe MO KOJMMYecTBY BRIMycKaeMo#l o6yBH, 3TOT NMOKa-
3ateap Kk 1990 r. HameuaeTcs mosects no 90 Y%.

B 06yBHO NTPOMBIUIEHHOCTH HEYKJAOHHO VBEJHHBAETCS TPOH3BOACTBO O5YBH
JAHTbEBHX MeTo0B POPMOBAHKA ¥ KpeilieHws HH3a oGyeH, H3roToBAeHWe Hopmo-
BAHHHIX AcTAKel W LeAbHOPOPMOBAHHOR o0YyBU H3 CHHTETHUECKHX TNIOJHMEPOR;
TpH 5TOM YAENbHAR NOMA HCKYCCTBEHHBIX H CHUTETHYECKHX MaTepuaJoB AJd fe-
Tanell HH3a OGYBH H KapKaCHHIX MNPOMEXKYTOUHHIX Jeralleli — MOAOINB, CTedek,
MOJHOCKOB, 33IHHKOB, TeNEHKOB — yXe B HAcTOsllee BPeMfl CYMIECTBEHHO TIPEBH-
waet 90 %. T

Veenwunsaerca ofkeM M pacmupsiercs 05JaCTh NPHMEHEHHA KJIEEBHIX METO-
JIOB He TOJLKO s KPelJends Hu3a oGYBM, HO W AMA CoeNMHeHHS NPYTHX JeTasedl.

JLag XHMH3aUWH KoxrajsantepefiHOH TPOMBILIEHHOCTH Haubosee XapakTepHO
pacuIHpeHHe MacwTAGOE M3TOTOBJEHHA W3ZenHf H3 CHHTETHUECKHX MAaTepHAJOR
¢dopMoBanmeM KX W3 Maccel (AHCTepcHil, B TOM YHCJe TacT, a TaKXe MOPOUIKOR)
¢ NPHMEHeHAEM Pa’AMyHbIX BO3AeHCTBHA (1ABACHHS, BaKyyMa, UeHTPOGeKHEIX
CHJ. TEM 4, B UYACTHOCTH TEHEPHPVEMOrC € NOMOUBK TOKOB BHICOKOA ua-
cTOTHIY,

Eme ofHa XapaxTepHas TEHIEHIHA A ofYRHOTO NPOUIBOACTBA 3aKJIOYA-
eTcs B NMOCTCMEHHOM HCUCIHOBEHHH DA3AHUHA MEWIY TaK Hasbipaemofi kowmawoft,
pearHOBOA M DE3WHO-TeKCTHALHOM ofybbpio. Meroaw npouzeoncrea, a Taxme oc-
HOBHEIC MaTePHaJul (TEKCTWJb, DPe3Mibl, NOAHYPETANH, TOJHBHHHNXAOPHAY, UH-
POKO TIpUMeHseMBbe IA7 HITOTORJEHHS Pe3HHOBOA M DCIHHO-TEKCTHABHON 06yBW
(AuTBEBEE, MPECCOROI RYSKAHW3ANHI), TACTO HCMOABIVIOTCA U NPH  H3IrOTORJE-
HEA KOmAaHOR ofyBu. MHorne BUAL pesHHOBOH W OCODEHNO De3HHO-TCKCTHMILHOR
oBVBI MO KOHCTPYKNHH H 3KCTIAYaTAUHOHHKWM CBOTICTRaM HE OTANYAIOTCH OT OGYRH
€ KOXAHHM RCPXOM, HATOTOBMEHHON ¢ TpPHMEHEHHEM XHMHYECKHX Merogos Kper-
NerHs HHaa (JHTBEROTO, NPECCOBO BYJKAWHIANNH, KJ2eBOTO) H NMpegHasnadeHHoR
1457 paGOTH HIH OTALIXA,

B 10 xe BpeMsl TPaZHUHOHHEE AAS NDOMBILLISNHOCTH De3nHoBofi 0OVEH Me-
TOoIH KAefiKY, KOTIOBOM BYJKAHH3AUHMH HE ABASIOTCA TNEPCHEKTHRHLIMH W NOCTe-
NerHDO 3aMeHsIOTCA Bosee NPOrPeCCABHLIMN JHTHEBHIMH METOAaMH.

B xowranantepeflzom mponseoicTRe GAaKTHYECKH MNPAMEHSIOTCS Te JHe Me-
TOAK NPOH3BOACTRA, 4TO ¥ B OGYBHOM.
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Puc. 111, Cnocofu Banepoiidsanis

JIOB — NIETKEMH € NPoBOJoKo# auamerpom (,22—0,25 mm. Moryt
NPHMEHATLCH IETKH H3 OfAMHAPHOH NPORGJOKH, B 0cOGEHHOCTH AJH
HATYPAJIBHBIX KOX C MATKHM JHUEBHM CJOEM,

[IpoBoJiouHbe WIETKM cJEAyeT MEPHOANTECKH 3aTauuBaTb. Jas
3T0T0 B MpocTedlueM clyvYae NpHMeHFeTCA HX HampgasHasa ofpa-
6oTKa MpH 0OPATHOM HANpPaBAEHRH BpaHISHUs.

BosMoxHO Take npuMeneHWe ©OPE3HHEHHHIX [POBOJOUHEIX
uretok. V3BecTHB HHCTPYMEHTH B BHJE IHADOUIEK, COCTOAINHE H3
Hafopa AMCKOB 03 TBepPIOCIIAaBHOH c¢Taad, ¢ nuacofpasHod Ha-
Cceukoli, BpallaoluXca BOKPYr ropu3oHTadsHof ocu. JHCKH MoO-
ryr 6HITL TOMMHHOA 2 MM, guameTrpoMm 30 MM, ¢ BeicoTol 3y6a
2 MM u warom 1 mm [13). ‘

[lns  B3pepomMBaHUA  CKJAEMBAeMOH NOBEPXHOCTH I[10JOMIB,
B ocoGeHHOCTH (POPMOBAHHHX ¢ TNpPOMHAHPOBAHHOH BHYTPEHHEH
MOBEPXHOCTHIO, IPHMEHSIOT [IaPOLIKH, BPAUIAKIUHECT BOKDPYr Bep-
THKaJApHol ocu (puc. 1.11, 6). Oun npeacrasnsior coboit Hy4OK
NPOBOJIOKH, 3aXAaTBIl y OCHOBAHMH KOJLIOM, WJIH TOAOBKY H3 ab-
paslBHOTO KaMHd, COAepPXAalyw KOpyHAoBHlE, a Ayylle aaMaslbe
sepra. IlpumenAoTes WAPOMIKA TAaKOTQ THNMA H W3 TBEPIOCHAAB-
HOH CTaJay.

Bo3MoxHo nplMelnenne Ajas B3bepolnuBauusg abpasMBHOrG MO-
NMoTHA, HalnpHMmep B Bujle GeckoHeudoH Jsedtw (puc. 1.11, 8), oa-
HaKe OHO OBICTpO 3a0KMBaeTCH HIMEJBUEHIIHIM NP pe3aHHH marTe-
pHaJ0M; B 3TOM TJIABHEI HeAOCTATOK TAKOro cnocofa.

CoBpeMeHHas TeXHOJNOTHA TPOHM3BOICTBA NpelycMaTpHBAaeT
nprIMeHeHHe TQAYABTOMATHIECKOTO HJH AaBTOMATHUECKOrO o6opy-
HORAHUH, KOTOpPOE BLINYCKaeTcAd MHOCHMH (HPMaMH H NpelnpHs-
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PSASIZ

Pue, 3.12. Pachonomenue arperatob  pOTOpHOfl JHTLeBod  Mmawwnaw  D866S
C ABYMA HHMCKLHOHHBIMIU y3naMmu {¢upma «Desman):

J — poTopHMfi CTOA; 2 — HIMERNHOAULE Y3aH: I — rgapoysen. 4 — HyABT aBTOMaTHYECKOTO
ynpasneHus; § — dopmopepmarcar; § — npece-dhopMa

Puc. 3.13. Cxema mnponecca JABYXUBETHOrQ JuTb Ha mamuHe DBGBS (dnpwma
«Desmar)
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Puc. 3.14. Cxema mpo- P - A@
necca JHTHA ABYXIBET- - 5
Hbix (hOPMOBAHHHIX TO- & H

ACIUB  HA  Malure
D962G2F {thupma
«Desmas}

oTHocMTENbHO Apyr Apyra (puc. 3.14). Tlpecc-hopma cocTouT 3
ABYX ToBopauuBaemuix uactei A u b, B wuauane padoTm mooue-.
pelio UPOH3BOAUTCS BOPHCK MacChi OJHOrQ U JIpyroro usera (cH-
Tyalusi, cOOTBeTcTBYIomlas TakTam V u VI npd HeszanonHeHHOH
cepefuuHoll wacTH npecc-QopMu). Jatem NPOHCXOAHT Pa3MBIKAHHE
vacteit dopmut (Takt 1). loowepenso nosopauusaotcs Ha 180°
gactH A u B (taktel 11 u IIT). JIpOH3BOANTCS CMLIKAHHe yacTel
A u b {rakt IV) u moouepeano BOPHICK NEPBOTO M BTOPOTro Mare-
puanos (taktel V u VI). B aro e Bpemsa RarpeBaerca (opMa
¢ OTPOPMOBAHHON NBYXUBETHOH AETANbIO A5 NPOXOKIGHHA FPO-
necca BYJNKAHM3alHM H BO3HHMKaeT (raaBHBIM o0pa3oM 3a cueT
B3anMoAHMDYINH) aAre3UOHHAs CBA3L MeEMAY PasHOUBCTHHIMH
YACTAME MOAOIIBE,

CylecTBYIOT TaKike H pa3jIHUHHE CXeMBl JUThR MBYXHBETHOrO
Hi3a Ha obysu. Oana u3 uux (puc. 3.15), peannsoBanuad B JUTHE-

Puc. 3.15. Cxema mpoitecca ANTHA ABYXUBSTHOTC HH3a Ha OGYEBH
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Bofi Mautnue ¢upmu <«Desma» wmomzean D 723 S, saknmwuaercs
B caexyroweM. I1pu takre / npecc-gopMy cBepxy 3aKpeiBaer cre-
HHANLHLIE nVadcol, orpapMynBaoyMit 8 Hefl npocTpaucrso A
JUThsl MaTepHaNa OJHOTQ lBeTa, COCTABJHIOMIETO XOAOBYIO YacTh
nogowrel, Ha Ttakre [/ npoH3BoAuMTCS BOPEICK 3TOTG MaTepHana.
3aTeM TyaHCOH MOZHHMAETCA H €0 MecTO 3aHOMaeT MeTasilnye-
CKaa KOJNOAKA ¢ HaaeToR 3arotoBko#l {(Takr [/f), 3akpbiBas mpecc-
JropMy Taram 00pa3doMm, uTO OCTAeTCA NPOCTPAHCTBO AAS JHThA
BTOpora Mmatepuasda. [IpOH3BOAHTCH BIPHICK BTOPOTG MaTepliaia
(taxkt V). Bropoit wmaTepian o6bUHO MNOPHCTOH CTPYKTYpPEL
{nnorHocThio =07 r/cM*®) 3aHHMaeT NPOMEKYTOYHOR MOJOXKEHHe
MeXAY BepXOM O0YBH H HUMHHM CJAOEM NOAOLIBLL.

Jlpyras cxema peasu3OBaHa Ha JuHTbepofi Maumne «D 7258»
dupmel «Desma». B Hell HeT cnmenmManbsHOro mMyaHcoHa AJd 38KpPhl-
THA Tpecc-POPMLL TIPH JHThE MNEPBOro MaTepHana, a uMeeTcs
caBoeHHas Koaozka (cM. puc. 3.7, §). TlocienoBaTensHOCTL JNHTBA
MaTepHasos PAa3HLBIX UBETOB 3Jech APYras: cHauajga [POMexXyTou-
HEIH (O0BYHO NOPUCTOH CTPYKTYDPH), 2 3aTeM Hapymubifi ciaof.

B ofoux caydadx npHMeHAKTCH Lpecc-POPMH, KOHCTPYKILHS
KOTOPLIX II03BOJAET NPOH3BOLHTA JHThbe UOIOUIB nQCcTaiuiiHo
(cnavana ozHOro uBETa, 3aTeM LPYroro), TAKKe JHThe MOAOLIB
¢ OOpPTHKOM, 34KPHBAOULINM 4YacTh GOKOBOH IOBEpPXHOCTH 3aro-
TOBKH. CHeiHaJbHbIE 3IeMEHTH OCHACTKH IIPEIYCMOTPEHBl [
topMoBaHUsT H3 TOM Ke Maccel HOCOMHON YacTH o6yBU MJIH Ha-
PYKHOTO 33 HHKA,

B rata. 3.2 npupeieHn TeXHHU4YCCKHe JAHHBIE HHKEKIHOHHHIX
V3JI0B JIMTBEBHIX Malu#H (hupmbl «Desmay» An8 o6yBHOH nmpoMbLI-
JeHHoceTH 5],

Bnarogaps  BHICOKOH cTeliend  yHMUQHKALKH  [PHBEACHHBE
B Tad/a 3.2 HHKEKUWOHHBle yaqan PSA 210—221 npumenswoics
B JHTLEBHX MAUIMHAX PA3JMHUHBIX Mogeded AJAf H3rQTOBJEHUA Je-
TaJledl Pa3fqHYHOre accopTHMenta U3 TepMomyacros H TIIL Bee
OHH NMEIOT IUHEeK, ABHMKyULHiica MTOCTYNaTedbHO, U MOTYT IpHMe-
HATHECA B COYCTAHWH C NIPECCOBRIMH y344MH PA3JANUHBIX KOHCTPYK-
UHA M HazHadeHHA. ITHM oOecHeurBaeTcs pasHoobpasne Mojenef
JUTLEBRIX  MALIHH, pPA3JAHYAIOWIHXCR TEXHHYECKUMH BO3MOMXKHO-
CTAMH, a TaKxKe rubKOCTh NpPH pa3pafoTke accopTuMmenta ofyBH
H TeXHQJAOTHU IPOU3BOACTBA.

Tak, MAaWwMHb, NpefHasHAaueHHBle AJAR JAUTbA Ha 0O0YBH OfHO-
usertoro (D 7218, D7228) u aeyxusernoro (D 723S—D7268S)
HU34, HMeT YHHGUUHDOBAHHLIA HpeccoBBIA yaen (33 HcKJoue-
HHEeM MexaHusMa QopMojepxKareds), KOTOPHH MOKEeT KOMIOHO-
BAThCS € OJHHM HJAH ABYMSA UHKEKIUOHHLIMH Y3J24aMu K3 psaga
PSA 210—212. (Ha puc. 3.10 nokazaH o6 BUJ JAHUTheBOH Ma-
IIHHBL 3TOTO PAAA ¢ OZHAM HHKeKIHOHHBIM Y3J0M,)

Poropuasi JecsaTHceKIMOHHAA JuTheBasi MalupHa D 6118,
NpefiHa3HaYennas AA4 JHTbA Calor W3 TePMOIJIACTHYHEIX MATEPH-
anos (manpumep TIBX), nMeer npa HHXKEKUHOHHBIX V3/a — OAHH
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Srann

Bpewms, c

Temnepatypa, °C

cMCCH

doprb

I

111

v

Vi

Vif

Vi

X

X1

Hanesanue
H4 KOJOIKY,
Hue

3arprthe GboOpMEL H ODY-
cRaHue Ha Hee KOJIOAKH
¢ 06YBBID

3arcTOBKH
3aKperae-

Tlompoa CMECHTENS
Kk QopMe, OTKpPLITHe con-
na, BUPHCK. 3axkphTHe
conaa, OTBOA CMECHTeNsd.
OpHORpeMeHHO NOIHATHE
OyaHCOHA AJIA 3AKPHITHA
JUTHHKOBOrO KaHaja

Peaxuus KOMOOHEHTOB,
ofpasoBaHie TnoOpHCTOH
CTPYKTYpH (POCT cMecH
N0 33M0AHeHHA ofbeMa

thopMBbl}

Tlpoac/eHHe  XHMHYe-
CxuX peakuuit 1 popmu-
pOBaNAL MaTeprala
JO  NOTepH  JIHOKOCTH
(1o oTAKma). ¥ paleHHe
GONIBILAX BEITPECCOBOK

HpoaoaKenne  XBMHve-
ckux peaxuuil B copme
A0 YRpOUHEHHS MaTepHa-
Jaa u npHobpeteHus dop-
MOYCTOAYHBOCTH

OtxpriTde GOPMEI, MOIHSA-
THE M MOBOPOT KOJOLKH
¢ 06yBhlo. YcTpaHeHHe
BHIpeccoBOK.  YucTka
Gopmut

OTapslToe  BpeMsi  ¢op-
MHpOBAHAA  MaTepdaja
(npoAOMKEH#EE  XHMHYe-
CKHX peaKlluf — Bropast
crafua)

CuaTie 06yBH C KOJOIKH

Bucroft B mokoe (npo-.

HOJKeHHe  XHMHUECKHX
peakuuit # opMupona-
HRY MaTepHana)

Hansnekwan o6paGotka

510

3—35

10—20

10—20

100—250

5—1h

120—240

3--5
o 8§ u

[00—200 (B 2a-
BHCHMOCTH
OT MEeTofd [0~
JYUCHHE  [O-
JKyperana)

Jdo 200 (npn
ONHOCTazHH-
HOM  MeTOAR);
no 100 {npu
ABYXCTanu-
HOM MeTo/g)

100--200

CHUXeRUe a0
60—100

Oxaaxenne
NPH  KOMHAT-
HOH TeMnepa-
TYpe

20—30 {npu
He0GAOAMO-
CTH -~ OXJI8K-
ZeHHe)

20—40
AaMeHHe
dOpPMEI BOLOH)

{ox-

30—60
(oxnamaeHue
dopMer BOAoH)

30--60
JAaXAeHHe
$hopMuE BOAGI)

{ox-
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TpefyeTcsl B3bePOUIHBAHHE 3aTAMHON KPOMKH M npHMeHeHHe 1NO-
JUYPETAIIOBBIX KJMEEeR, KaK [NPABHAO, JBYXKOMMOHEHTHBIX (CM.
1.10.3). V¥Yananeuune BHIIPeEcCOBOK MpH MWMHAKOM GOPMOBAHHH B OT-
AVYHE OT APYTHX METOJIOB JHThA JOJMKHO BHIMNOMHATHCS BCKOPE
noce zanoatenns dopver (uepes 15—30 ¢) na cranuu Gopmupo-
BAHKA NOJHYpETAHA, [I0KZ MaTepHas clie He Mpuobpen A0CTarouio
BHICOKOKH KOTe3HOHHON TPOYHOCTH H BLITIPECCOBKH JIETKO OTAGJNHMEI
OT H3JeJns.

Ouenb BaxHO, uTOBH MocHe OTKPLITHA (OPMB H CHATHA ¢ KO-
JOJOK MOJHYPETAHOBHEII HH3 HMeJ BO3MOXKHOCTH BHCTOS B TOKOe
I0 MocJAeIyILIHX Oonepanuii B TedeHne okoJo 8 u, yero ue Tpe-
6yercs npH IOpyrux Merofax authd. IIpw mpoexkTupoBaHWH TexHO-
JOrHYECKOrO MPOHEcca 3T0 cAelyer yyecTh.

[Tapannensno ¢ MOArOTOBKOH OOYBH K JINTBHY HH3A TOTOBATCS
KOMNOHEHTL peaknyonnofi cmecu A u 5. Tlpu stoMm neoBxoanmo
ONpPeIeNiTh TeXHOJOTHHEeCKHE IapaMeTPhl 11X MOATOTOBKH, cMele-
HUS, 3aM0MHeHHA $OPMH cMechlio H 06pa3oBauus MaTeprana, Kow-
nonentel A W B nepen cMeuienneMm TepMocTaTHPYIOTCH (noporpe-
BawTest) ¥ 3aTeM BIJNOTEH 0 3anCJHEHWHS GOPMLI TeMIepaTypHbH
DPEeXHM CMecH aBTOMAaTHUECKH PEeryJaHpyeTCs:.

YeTaHOBUTL OPHEHTUPOBOUYHLIE BPEMEHHBIE DEMHMBI MJA KOH-
KPEeTHOTO COCTABA PEAKUHOHNHOH CMeCH MOMXKHO HECNOXKHHIM Jnabo-
paToprbiM MeToAOM. [lis 3Toro B ofibivHoM Ja60paTOPHOM CTa-
Kade cMellHBaoTed kommnoHeRTH A w 5 u §ukcHpyercs spemst
Hadana XHMHUYeCKOH peakUHH, pocTa Maccs (nmopoodpasoBauie)
H opMHpOBAHHSE MaTepuana. ITH BPEMEHHBIE NMapaMeTpHl MOCYT
OBITh GUH3KNMK K TAKOBHIM B (opMe, ecsiii B AaGopaTopHOM cTa-
KaHe €O3/1aTb PEXUM TEPMOPeryAupomannsa (OXNaXAEHHE) KaK H
AA7 GOPMEl B IDOMELLTEHHOA YCTaHOBKe,
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4. METOJQ IPECCOBOH BYJIKAHU3ALHH
B MPOU3BOJICTBE OEYBH

4.1. OBIIWE CBEIEHHA

ByaikaHHzauMs — 3TO TeXHOJOCHYECKHH npolece, IpPpH  KOTOPOM
KAYuyK NMpeBpaluaeTcsi B Pe3HHY BCJAEJCTBHE COe/HHEHUsT ero Mak-
POMOJIEKYJ LIONEPeYHBIMH CBA3AMHE B NIPOCTPAaHCTBCHHYIO BYJKAHH-
3aMMoHuyo ceTKy. Ecnaum npounecc npoBOAHTCA NpPH NOBLILIEHHOH
temmeparype  {(140—200°C), ero uHasbiBaloT TOPAYeH BYNKaHH-
auuei *.

losopa © wmerofe Topsiued BYJKaHM3aUHK B HPOU3BOLCTBE
oGyRBI, OOLIUIQ HMEIOT B BHAY TeXHOJOrHYECKHl Mpolece H3raTes-
AeHNA oOYBH ONPEACTeHHOTO MeToAa KpenseHus He3a. CYUIHOCTEL
MeTOJa 3akjiiouaercs B cJjeayiolleM. Martepuan ansn Husa ofGyBH
B BHAe CHPOH (HEBYJKAHH30BAHHOH) pe3HHOBOH CMecH 3arpyxa-
ercs B o0orpeBaeMyly npecc-hopMy, KDHIUIKOR KOTOPOH CAYKHT
chef oOYyBH, HafleTOR HA MeTaNJHUECKYI0 KoMoiky. B upecc-dopwme
pe3lHOBas CMech HarpeBaeTcd H B Hel cosjgaercd aasjenue. Ilof
AeHCTBHEM TenJa Pe3VHOBAN CMeCch NEPEXOAHMT B BH3KOTEKyuee
(nan BbICOKONJIZCTHYECKOR) COCTOSIHHE, a noj geficrBuem Japie-
HAA (opMyeTci H NpHKpenasercda kK cneny o6ysd, OLHOBPEMEHHO
¢ TOBHITIIEHUEM TeMNOepPaTypbl HAUHHAETCH BYJKaHH3AUHWA, KOTOPasd
AOCTHTAeT MAKCHMAJILHOH HMHTEHCHBHOCTH TIpH HEKOTOPOH, onTH-
ManbHOH A5 LAHHOMO COCTaBA cMecH, Temnepatype (Aas oOYBHHIX
pesun o0runo 135—145 °C).

[Nocne 3aBeplieHHsT BYJKAHH3AUHM 11 HEKOTOPOro OXNamAeHHA
npecc-popMa  OTKpbIBaercss (ee yacTit DPasMBIKAWTCR) # 06ysL
¢ 0TPOPMOBAHHLIM HH30M CHHMAaeTcH ¢ KoaoAakH [1].

Texnosoruyecknii npouecc HSTOTOBAeHHst OGYBY, HA3BAHHEHIK
MerogoM ropsadelfl  ByJRaHHM3anuH, Own paspaGorau s CCCP
B 1934—1938 rr. Ha nmenuurpagckoin ofymuoét Qadpure «Ckopo-
xoil», 3a 4TO rpynne ero coszxateaeii —H. A. BefinGepry,

¥ Jnunkroneans momumepon. T. 1, cratem «Byaxawmsauns», «Byaxaunaa-
LHONHAA ceTKas, 1972
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B. T. 3yesy, M. O. Maruay u ®. B. XoMIKORY — Hblna NpHCYXK-
npera Tocynapcreennas npemus CCCP. Tlocse Bropolt MupoBoi
BOHHB 3TOT METOL MOJYMHN IUHPOKOE pacnpocTpaHeHHe B uUpoH3-
BOJACTBE KOXKaHOH oGyBH He ToJabKo B HauleH cTpare, HO H# 3a py-
GexoM.

B nayane 50-x To/0B MeTOM CTaA NPUMEHHTHCA B IPOMBILIJEH-
HOCTH TNPY H3COTOBMEHHH PEe3HHOBON H Pe3HHOTEKCTHJILHOHR oOYBH,
HeAbHOPOPMOBAHNBIX PE3WHOBHX canor, rasollf, a TaKKe NpPH
KpenJeHH:d Pe3aHHQBOTO HH34 B TEKCTHIBHON YTenJIeHHOH M cnop-
THBHOH ofysn (OAs TeHHMca, GackerGoma W T. m.). MeTox G6mun
HasBaH (OPMOBEIM, H 3TO Ha3BaiHe B IPOMBIIUJIEHHOCTH pEe3HHO-
Boit 06YBH COXpaHuJICCL X0 Hacrosulero epemenu. [Tog HuM mom-
pasyMeBaeTcsl H3rDTOBJEHHe BCRrD accopTiMmeHnTa ofyBH — lefb-
HO(DOPMOBaHHOH W3 Pe3HHbl H TEKCTHALHOH WA KOMXAHOH C pe3u-
HOBEIM HH30M, [PH TPOH3BOACTBE KOTOPO! I[IPHMEHAETCA MeTOoL
npeccoBOft BYJAKAHH3ALLI AAA POPMOBAHHA HIJENHA LETHKOM HJIH
ero vacTeil (B OTJIHYME OT KOTJIOBOTO MeTOZa By/JKaHu3amuH). Tak,
HaoprMep, 0pH M3TOTOBJEHHH UeAbHOPOPMOBAHHBIX CAmNor  Mc-
NOJL3YIOTCS cTeliianbHas KoJdoikKa * ¢ yIaHHeHHOH uYacThio, odop-
MadAoLed roJeHMIlte, H Tpecc-PopMa, ¢ MOMOUILK KATQpol §op-
MyeTcsi oOyBb LEeTHKOM, a [PH H3TOTOBJICHHH CIOPTHEHOH HJH
YTENJ&HHOH Pe3HHOTeKCTHALHOH ofyBH THNA NOJySOTHHOK HaH Ho-
THHOK — OfbluHble MeTaJMMYecKHe KOJOAKH H mpecc-QopMHl, ¢ 10-
MOIKLIO KOTOPHIX (DOPMYyeTcd Pe3HHOBHIE HU3 M B 3aBHCHMOCTH OT
MofeaH GOPTHK MO NepHMETPY clefa, HOCOK, HaDyXHHf 3afHUK

B nanouefirem GrIIM coshiaubl APYTHE Pa3SHOBHAHOCTH METOja
npeccoBOfl BYAKaHM3alHH, B YAacTHOCTH TEXHOJOrHs (POPMOBAHUSA
00yBH THIa Camor ¢ HCHOAL3OBAHHEM BMeCTO UeJdbHOMeTaJaduue-
CKOfl KOJIOAKH 3JACTHYHBIX KaMep H3 Pe3HHBbl, NOIBOJAKUIHX MpH
thopMOBAHHN H3Z&AHA HCMONB30OBATE BHYTPEeHHee aaBuienue [2).

[1pn H3roTOBAEHHH HEALHO(HOPMOBAHHOH OOYBH HJM DPEIHHOBBLIX
dopMoBaHHEIX JeTanell o06yBH MeTOAOM NPeccoBOi BYJKAaHH3a-
uun ¥* cam 1pollecc NpeBpallleHHs DPE3HHOBOH CMeCH B H3afeHe
(411 AeTanp) B MOpHHLHMOE TAKOH Ke, Kak ¥ npH GoOpMOBaHHMH
TOJBKO HH3a Ha o6yBH. PopMylolas ocHacTka (mpecc-dopma)
B KaxIOM cJiyyae H3[OTOBJAETCH B COOTBRTCTBEH ¢ (opMyeMBIM
H3JEeJNHEM, & PEeUENTYPH Pe3HHOBEIX CMecelf cOCTABJAATCA B COOT-
BETCTBHH c TpefoBaHMAMH K (OpMyeMOMY H3Lennic: Aad Kabmy-
KOB, HanpuMep, peaHHa JoMKna OniTe Goace xectkofl u TeBeploH,
4yeM IJf MOLOWB, H TeM 6oJjee aa4 Bepxa ofyso, u 1. I

* MeTALAMUECKYI0 KOJOLKY IPeccd, B KOTOPOM NPAHCKOUNT dopMoBanve u
ropsAvaA ByJMKauwzauusA oOyRW, B DPON3BOACTBE pe3ntonofi o6VEM 1O TpaiWuHd
HA3HRAKT «cepaedHHKoMy [2).

** «Merop npeccoBoH BYJKAHHIAUNE», TO-BHANMOMY, Gomec Toutinil TEPMEH,
yem o0MeNpHHSTHH B OOYBHOH NPOMBIULIEHHOCTH cHCTeMB MuHiernzpoMa Tep-
MHH «MeTOll ropadell BYJIKAHHIALHHS, UOCKOABKY FOpAUAK RYJAKAHH3ZIHS MOMET
NMPOBOINTRCS M B KOTAAX (KOTIOBAA BYJKAHN3aLHA), 4 BYJAKAHHRAUHT B Upec-
CaX MPAKTHUECKN BCerRa NPOBOZHTCH TOMbKO MPN MOBHRIIENHON Temnepatype,
T. €. ABJACTCH ropsivell ByaganHzaugell,
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PacemoTpuM  TEXHOJOIMIO thopmoBaHMA 1 KpenJénus nusl
o0yBH MeTO/10M NPeccoBOH ByJIKAHKIALHH,

Texunodoruueckut npotlecc GpopMoBalua M KpelJieHHs pe3uHo-
BOTO HH3a o0yBH MeTOJ0M NPeccoBOH BY/JIKAHH3AUHH HMEET Omnpe-
I&JedHoe CXOACTBO C mpoueccoM (DOPMOBAaHHH M KPenAeHHd HH3a
METOIOM JIHThl TNOA JAaBiendHeM (cM. pazgen 3). Pasnuune 3a-
KAoyaercd rJAaBHuIM 06pazoM B crnocofe 3anodHEHHs Opecc-
(OpMBL: MPH AHTBE DE3HHOBAs CMech NOZAETCA B 3aKPHITYIO npecc-
$bopMy nocse WIAcTHEAILHK, T. €. B BA3KOTEKYYeM MAH e BhHICO-
KOofwtactHuUeCKoM COCTORHN, HOATOTOBIEHHOH K rpopmoaanmo, npu
METO/Ie [IPeccOoBOH BYNKaWM3alllH pPe3WHOBAad cMech 3arpyxaercs
B OTEPHMTY0 npecc-$opMy HEROAMOTOBAGHHOH HJAM JULOIE YacTHYHO
MOATOTOBAEHHOW (npH cMeuleHHH) K dopmoBaumiio. OcHOBHAA MOA-
TOTOBKA (TepMOlJacTHKAUWA) OCYIECTBAAETCA HENOCPEICTBEHHO
B npecc-dopme.

Merton nuTha noid agfeHHeM HMeeT HeKOTOpble mpedMYINecTBa
mepesl MeTOAOM MpeccoBOH ByJfXKaHU3alMu: Jy4lde YC/aoBHA NJa-
CTHEKaIlHNn pPe3UHOBAIX CMECEﬁ; KOopode -UHKJA H3TOTOBJEHUA H3ge-
Ju#, TAK KaK oHoBpeMeHNo ¢ (QopMoBaMueM oOJIIOH NOPUHUH cJe-
Ayoulas DJAacTHIIHPYeTCHA; aBTOMATH3HPOBAHLL [JO3WpPOBaHHE H
BOPHICK Macchl MaTepHaha B npecc-HopMy, B TO BpeMs Kak NpH
METOAEe NPeCccOBOil BYJAKAHH3aLUHW Npecce-PopMBEl 0GBIUHO 3arpyxa-
JOTCA BPYUHYI0. TeM He MeHee MeTOXA TNIPecCOBOH BYNKAHH3AUHHU HE
IOTEPAJ] CBOETQ 3HAYEHHH, [0 €0 HCNOJL3OBAHMIO HAKOMJEH MHQ-
TOJAETHHH ONBIT. MeTon mo3BoJfeT HA MeHee CloXKHOM O00pYAOBA-
HUH C MEHBUIUMH 3HeprosaipaTaMi, YeM IpH JAHThe, H3TOTOBAATH
0o0yBb IIHPOKOTO acCOPTHMEHTA ¢ DPe3HHOBHIM HH30M PassinuHofl
dopMBl ¥ pPa3IHYHOrO JeKopaTHBHOTO OGODMJAEHRA, ¢ NPHMeHe-
HHeM OOLIeNOCTYMHOTO CHIPbA, B MACTHOCTH, HAa OCHOBE CHHTETH-
UYe@CKHX KAayY4YYKOB OTEYECTBEHHOTO IIPOH3BOACTBA.

4.2, OCOBEHHOCTH $OPMOBAHHYA H KPETIJIEHHMA
HM3A OBYBWU. OBOPYIOBAHHE,

dopmoBaHiie M KpemnneHHe HH3a oO6YBH MeTOAOM flpeccoBol BYyJI-
KaHU3ALWH OCYIUECTBJAAETCA Ha CTeNHAARHBIX Npeccax, B mpecc-
tdopmax. [Ipecc-popmy, KaK # NPH JHTHEBBIX MeTOlaX, COCTAB/IAIOT
JBe MOAYMAaTPHUB, OyaHcOH M MeTaajuueckKad xonogka {puc.4.l).
Bece uactu npecc-dopMEl oforpeBaeMble, ¢ aBTOHOMHHIM peryJiH-
poBaHHeM TeMnepaTyphl B Kapaofd W3 HHX. JINTHHKOBBIX KaHaJOB
B OTAHYHE OT Tpecc-HopM AN JHTHA HET.

B ByJKaHU3aLHOHHOM npecce NOAYMATPHUE H NYyaHCOH MOTYT
3aHUMaTh BepXHee (KOJNOIKa cCJefOM BEEPX) HIIM NHXKHEE TOd0Xe-
HHe (KOJOAKa cjedoM BHH3). B nepBom ciayuae 3aroToBka H3 pe-
3UHOBOH CMecH KJA3JZeTCA Ha CaeA KOJOAKK (¢ npeABApUTENbHO
NpUKpeyiekHol NPOCTHAKOH, HHOFAA N BKJIaabuieM Kabjayka AJa
ofineryenua  KoucTpyknun). IlpnMenawored mnpecc-hopMH ¢ nO-
ABHKHMBIM H JIENOABHKHBIM IIYyaHCOHOM, 3aKpLIThIE HJU C 3a30POM
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Prc. 4.1, Meraannyeckas KoJMoaka 2[ |:

(@), nyaucow (6), noAYMATPHIE I:I]

(8) npecc-dopael  AJAR  IPECCOBOH

BY.TIKEIHHS&'L[H"H H CXeMa RIauMoici- 2

cTBuA uactell npecc-dopmel (2)

MEMIY (YAHCOHOM U HOAYMATPUMAMH AJR YAANEHHA H3JHDIKOB
Macchl B BHIE BHIIpeccoBok [1—4l.

Tlo cnocoby conpsxkeHuss TYOOK TIOAYMATPHL ¢ BEpXOM pas-
JUYAI0T TPH Bulda coefuueNus Bepxa ¢ uu3oMm obyBu (puc. 4.2).

Crnocaof o6xuMa no crrepy (puc. 4.2, a) — noayMatpunb co-
NPHKACAIOTCA ¢ 3ATAMHOH KPOMKOH Ha paceTodddu 1—2 MM oT
rpaHy cngla M cKpenJieHHe BepXa ¢ HI30M NPOQUCXOAHT 10 3aTHHK-
HOH KPOMEKe.

Cnocod GokoBoro ofxuma  (puc. 4.2, 6) — ry6Ku noayMaTpull
00KHMAalOT Bepx 0OYBH BHIle TPaHx caepa, ofpasya Takum ofpa-
30M pe3HHOBBIH O0PTHK (OOBMHO BHcOTOH 15--20 mm). Ias obec-
NEYHHST TepMETHYHOCTH 3aKPHBaHHA npecc-QOPMH KOJOAKA nNpH

/2 P ;7 MeTojle Goxosouro ofkHMa 1o

\ Bcell  GOKOBOH  TOBEPXHOCTH
cHalxeHa aMOPTH3ATOPOM W3
¢proponnacra HAH  PE3HHH
{B BHAe [IHYDA, BMOHTHDOBAaH-
HOTD B XKeJob, ordpeseposad-
Huifi Ha GoxoBOM nNOoBePXHOCTH
KOMTOIKH ).

(6yBB, HMEOUIan  pPe3uHo-
Bpid HH3 ¢ OOPTHKOM, OTJAHYA-
. ©TCA TMOBLIUEHHOH BONOCTOH:
Puc. 4.2, By SOEMMF;)HHC“%E;? KOCTBIO, UTO BaXKHO JLJAS HOCKR
:E:'?:Coqﬁ)ﬁli“dw:’éumw)ﬂnﬂ{: nonyGoxoswis B OCECHRE-3HMHHH TePHOL.
obmumon (8): CrnocoG mnoayGokoeoro 06-
:—gepx oﬁyagalz—xoﬁom;a;' -8f;_j:ﬂ',,%m-?if XKrMa (pHc. 4.2, a) ——PyﬁKH no-
popyRNCON; 8 T ROLYMATPHILAS P JYMATPRU  00XHMamT  Bepx
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¥ 00yBH MO TOpUY cTeqdbku (npH 6e33aTskHOM cnocoGe dopmona-
L HHs— 0 TOPLY BKMAaIHOH CTEIbKN) Bhille I'PaHH cjela HA 2—3 MM.

[lpumMensieTca M pa3HOBHAHOCTBE 3TOrQ cnocoda, NMPH KOTOPOM
KOJ0OAKa N0 TpPaHH chela HMeeT OThpesepoBaHHBA YCTYN H NPH
GOpMOBAHUH KOJORKA STHM YCTYNOM ONYCKAercsi Ha COMKHYTHE
noayMatTpunel (cum. puc. 4.2, g}.

- Tlony6oxosoii ofkuM ofecrnetnBaeT Xopodlee CONpsKeHHe HH3A
C BEPXOM 10 3aTSDKHAOH KPOMKE H 4YacTHUYAO no GOKOBOH mosepx-
HOCTH 32TOTOBKH, HCKJAKYAET NaBUCAHUE Bepxa OOYBH HaJ HHU3OM,
Cnocof, B uacTiiocTH, 3Q@EKTHEHO NPHMEHHAETCS NDH HAroTOBRJIE
HHH poMalunefi ofyBu  6e3zatamHoro Merola  (opMOBaHHA
(c Braunolt cTelbKOM).

CyecTByIOT Da3HOBHAHOCTH METOAQ MPECCOBOH BYJKaHH3A-
LH4, pasjltaroiiyecd crnoccbom GOPMOBaHHA Pe3NHOBOrC HH3A
Ha o0yBH.

Crioco6 BHeWwHero AABAEHHA NpPHMEHAeTCS AAA  NOJAYHeHHA
np3a O0YBH MOHOMHTHOH CTPYKTYPH (WAOTHOCTE Gosee 1 r/em?),
Mpu sToM cnocofe MOTYT HPHMeHATbeS Npecc-POPMBL € TOABHK-
HEIM TIYaHCOHOM OTPaHHAYEHHOTO XOAa MAH NAYHXKEPHOH KOHCTPYK-
uun., tlasiesue cosgaercs nyaHcoHoM (B ceTH Ipecca oOHO CO-
crapjaser 1,6--2,5 MIla).

B coorBeTCTBMH ¢ KOHCTPYEUHeH npecc-GOpME cMeCh MOMKeT
B Hee 3a4KIafblBATBCA ¢ H3OBITKOM, VAaNAeMbM NPH $opMoBalun
B BHIE BHIIPRCCOBOK, MY ke Ge3 u3lbTKa, TOUHO [0 BHYTPEHHEMY
o0beMy npecc-hopMEL

B prepsoM cayuyae H3-3a BHNpeccoBOK 06YBh NOJAYYaeTcA wMe-
Hee BHICOKOTO KauecTBa, BO BTOPOM c€Jyiuae BO3MOMHO HEKOTOpOe
KoJefaHHe HH2a 110 TOJIUHHe MeKAY OTAeNBHHIMH eAMHHLAMH TO-
ToBOH OO0YBY, KOTOPBIE, OAHAKO, TPH IOCTATOYHO TOYHOM JO3HPO-
BAHHA PEe3HHOBOH cMecH B npecc-POPMY MPAKTHUECKH He OKaaH-
BAOT RJAMAHASY Ha BHeWIHH® BUJA 1 KauecTBo OOYBH,

Cnoco6 BHYTpPeHHEro AABJEHMS, HA3MBaeMHE elle ChAocoboM
pocTa, TNpUMEHseTcH MJId [OJNy'UeHHA PeIHHOBOTO HH3Aa MOPUCTOH
CcTPYKTYpH (nnorHocTs Menee 1). Cyimimocts criocofa 3akamua-
ercsl B TOM, 4rg o0beM pPe30HOBOHA cMecH, 3aKJalslBaeMblii B Ipecc-
opMy, MeHblne ee oOneMma. Iloa BosmeficTBHeM Harpepa B 3aKpHI-
Tofl mpecc-bopMe NPOHCXOAAT NOpooOpasoBaHHe H pOCT QOBEMA
pesuHoBoB cmecH. IIpn TouHOM pacuere KoauuecTBa 3aKaalblBae-
Mmoil B mpecc-popMy Pe3NHOBOH CMeCH ¢ YUeTOM €€ pocTa MpPH no-
poo6pa30BAHRA OHa 3aM0JHAET BHYTPEHHHE 0o0LeM npecc-popMbl
M TOA BO3MeficTBHEM BO3HWUKAlOLUEra AaBfeHHa dopMyercsa. Cre-
leHb YBeJHYeHHsa o00beMa cMecH B TpoLecce NopooGpascBaHus
MOMHO BHIPA3nTh ¢ 1:OMOLIBK KO3(QdHUHMEHTA NpyUpalledds:

K=&s
o

rig Ye H Yp — MIOTHOCTR p(.‘B‘iH[OBOI‘:[ CMCCH I KAWYUIAACH RAOTHOCTH HODHCTOﬁ
PESHHB COOTBETCTBEHHO.
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OCHOBHEIM HCAOCTATKOM ciloco0a BHYTPEHHErO JaBJEHHS nB-
JageTes To, 4TO NPOLECe BYJKAHH3alluA pesuHoBoll cMecH B Apecc-
(popMe HaylHAETCH Napaliedbitc ¢ INPOLUECcCcOM MOpOoOHPAZCBAHHA.
Jlasrenne B upecc-opMe, neofxoanMoe Aad GOPMOBAHHA TOBEPX-
HocTell HH3a 06YBM, BO3HHKAET TOJBKO TOCJE MOJHOTO 3AMOJHEHH:A
npecc-popmel. Ho B 3To Bpemd pesuHoBasl cMech yiKe HOJABYJIKAaHH-
30HAHHA, €& MJACTHYHOCTH YACTHUHO YTeDSHA M BHYTPeHHee [aB-
aenpe (0,2—0,3 MIla), mocratounoe AN 1N0poOOPa’OBAHUA, OKa-
3BIBAETCH HEAOCTATOUHMM A8 ueTko# QukcauuH penbeda BHYT-
peHHAX NOBepxHocTeld mnpecc-HOPMB HA BHAAMBIX NOBEPXHOCTHX
Hi34 OOYEH.

MeToa npHMeHfeTCA B OCHOBHOM NPH M3TOTOBJEHHNH KOMHAaT-
HOil 06YBH cpefHCH KaTerOopHH KaueCTBa.

Cnocod KOMOGMHHPOBAHHOTO NABJEHWH, HASBIBAEMEBIR ellle CIo-
¢c0o60M  3anpeccOBKH, InpeacraBaseT cobofl coueTaHHe cHocofoB
BHEIIHEero W BHYTPeHHero namieHufi, IlpumeHsercss oH AJH TOJY-
YUEHHA PEe3HHOBOTG HH3A TOPHCTOH CTPYKTYPH  {[IOTHOCTH<C
<1 rfcm?®) B npecc-GpopMax C MOABHXHEIM MYAHCOHOM,

B uauane npouecca, nocne 3axpHrtua npecc-HoOpME, TyaHCo-
HOM c¢o3faercs Blemhee gaBiedve (1,4—1,6 MIla) u cmecr na-
rpesaeTcs. 3aTeM, NPUMEPHO Uepe3 MHHYTV, MYaHCOH OTXO/HT,
BHEIIHee JaBJcHUE TAKHM 06pasoM CHHMaeTcsd H NMPOHCXOAHT POCT
ofveMa cMecH 3a cueT nopoodpaszoBanus, Ilepex saBepilieHseMm
BYJKAHM3AUHM [1YaHCOHOM CHOBAa CO3JaeTCH BHElIHEe [aB/eHHe
o pHKcallHH petbedra BHYTpEeHHHX NOBePXHocTeH mnpecc-dhopMmbt
Ha BHINMEBIX TOBEPXHOCTAX HU3A OOVBI,

Croco6 KOMOMHHPOBaHHOTO AaBJEHHS NO3BOJSET NOAYYMTH XO-
polllee KauecTBO GOPMOBAHHE U NOPUCTHHA HH3 ¢ PABHOMEPLBIM
paclpegesietieM HOp H ¢ HAPYMHBIM XOLOBLIM CJ0eM MOHOJHTHOH
CTPYKTYPHL. MeTo[ ZaeT BO3MOXHOCTH HIrQTOBAATL 00YBb BbICO-
KOTO Ka4YeCTBa.

Ias dopmoBaHHT M KPEIVIEHHS HH3a METOAOM NPeccoBOf ByJ-
KaHH34aUWH NPHMeHseTcss o0OpyldoBaHHEe ABYX THIOB — MHOTOHO3H-
UHOWHBIE POTOPHHIE Mpecc-arperaTsl H ABYXNO3HIHOHHEIE CTAIHO-
HapHble npeccH [2, 3].

K poropubiM orHocATcs mpecc-arperati cepuun AIB c 6, 12,
16 npece-cexnusMU, KOTOPHe 3akpenieHn Ha 6Gapabane, Bpalaio-
memest OTHOCHTENBHO ropusodranbholl ocu. Ilpu aautensHom dop-
MoBaHHH (OKONO 6 MWH), KaK B cjyuae TOPHCTOTO HH3a, npecc-
arperaTe MoXHO 3 eKTHBHO HCMOAbL30BATh.

Bosee fnepcnekTHBHAIMH, OAHAKO, SABJAAIOTCH CTALHOHAPHLIE
ABYXIO3HIMOHHEIE IIPECcchl, HAMPHMEP NPEecCH-NOJYaBTOMATLI Ce-
pun III'B (TITB-1, TII'B-3-O u ap.), a 418 NPOu3BOACTRA PE3HHO-
Bofl 06yBH, UellIcKHe npeccH-nosyasTomarh 10998/P2 (puc. 4.3).
Ilpecctt cepun IITB n aHamoruywble M po TMPHHUHNY paGOTH
YelIcKie mpecch MO3BOMAIOT (opMoBaTh nu3 Ha O6YBU NpH Da3-
JWUIBIX ~ 3aKOHAX H3MeHeyust gasieHHa. [Ilpecc-nosyasromar
10998/P2 paBoraer caeaywium ofpasom. Konoika B HeM pacrno-
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JOWeHa CAeZOM BBEPX H IIEPEiBH-
raeTc [0 Halpas/tOUIHM Canas-
KaM H3 pabGouell 30HH K MeCTy Ie-
peaapsnxy. Pabouuil cHumaer ro-
TOBYI0 06YBb C KOJOAKH, HAJAeBaeT
Ha KOJOAKY ApPyryi oTdhopMOBaN-
HYIO 3aTOTOBKY H KJajer Ha cjaef
JeTaan W3 cepoll pesmrb. 3atem
NP HaXKaTHH Ha nejpaiae (MM
KHOIKY) KOJORKA aBTOMaTHUeCKH
nochTaeTes B palouyi 30HY H
HauyuHaeTcd UHMKA  (POPMOBAHHA.
Korpga kou0jxa OCTAHABJURAETCHA
B8 pafoyefi 30He, NOAYMAaTpPHIE!
CMLIKAIOTCA M TpaBsepca, Ha KOTO-
PO HaxoAATCA UDOJAYMATPHUE U
TIYAHCOH, ONyCKaeTes AO CONPH-  Pue. 4.3, [Ipecc aas (opmoBanus
KOCHOBEHHS TNOJAYMATPHL ¢ Bep- H B}'JiH?HUJHILHH tuza 1a obysn
xoM 06yBH. TIpoHexoasT dopmona-  10998/P2 (ACCP)

HHe I ByakaHusauus. [locne ux

OKOHYAHHS NOJIYMATPHLEL aBTOMaTH‘{BCKH Pa3sMBIKAKITCA, TpaBepca
NOAHUMAETC] H KOJIOAKA ¢ roTosoH oOYBLIC BHIXQJHT H3 paboueh
30HH K MecTy nepesapaikH. Liuxa nosropsercs.

4.3. BYJIKAHHM3ALIMS U KPENJIEHUE
PE3MHOBOTO HH3A OBYBH

OcofieHHOCTLIO ByJAKaHU3AMUH pPe3uHoBOro HMuaa ofyBn aBaseTcs
TO, YTO OHZ NPOXOAHT NPH HEPABHOMEPHOM pajorpese pce#l Macchl
¥3-3a HEOJMHAKOBHX TeMNepaTyp TemJOHOCHTeIed — IyaHCOHA,
OJYMaTPHIL ¥ MeTaJnHyecKoll KoaoakH ¢ o0yBew. H3BectHo, 4TO
¢ TOBLILICHHEM TEMIEepaTyphi pe3uHOBOH cMecH BYJKaHW3auus ye-
Kopserca. OLHAKO TakHe BO3IMOXKHOCTH NpH GOPMOBAHHY M Kpell-
JEHHH DPE3HHOBOrO HH3a o0yBH OTpadHYeHbl AJA KOJOAKH M NOJAY-
MaTpHIl BCAENCTBUE OrpaHUteHHOR TepMoCTOHKOCTH MATEPHANOB
BePXa 0 cTeNeK, a AR OYAHCOHA — BCJAEACTBHE BO3MOMHON mepe-
BYJKaHH3AlHYH CACEB XOAOBOH TOBEPXUOCTH MOAOIIBH H Ka(JyKa,
B weHwuied cTeneHH 5To NpPOABJAeTcs IJS TeKCTHALHOK 06YBH,
HanpnMep yrTemiacinofi, GessaTsHOro caocofa ¢GopMOBaHHA, He
HMeroulel cTeIhKH N3 KOXH WM CTEJIEYHbLIX KAPTOHOB,

Hna Taxolt ofyBd pasHMla B TeMNepaTypax NyaHCOHA, MOay-
MaTpuUiL 1 KOMORKM MO¥eT OHTbL M He3HauHTemwHol, B 1o Xe
BPeMS I KOKaHOH O0YBH ¢ 3aTAXKHOH CTEABKON 13 KOXH HAH
cTeNeUNsX KAapTOHOB pasHHNA B TeMnepaTypax uacrefl mpecc-
dopMul H KOJOAKH cyliecTBenna (Taba. 4.1).

Tlpu amauuTenbHO# pasHHUE TeMnepaTyp uacTefi npecc-Gopmsal
M KOJIOAKH TelIOBO# ROTOK HMeeT TaKol ke XapakTep, Kak npd
pAHOCTOPOHHEM ToxBoAe Tenaa. [Ipn 3ToM ByAKaHH3aUMs pes3u-
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TaGawna 4.1. Temneparypst uacTell npecc-dopMul 1aA 06ysH M3 PAINUUHLIX
M ATEPHAJIOB

Temnepatypa, “C

Mate puan obyan

Nyaxcona NOnyMaTpuil KOJORKH
Bepx M cTensKa M3 HATYpabiOi KOXH 165—170 145—150 45—-50
Bepx H3 HATYPAIBHOH KOMXH, CTeAbKa 165—170 145—150 75—100
H3 TeKcona
Bepx #3 TeKCTHIBHBIX  MAaTepHanos, 170—180 145—150 75—100

CTeNlbKa H3 TeKCOHa
Bepx ns TeHcTHABHLIX MaTepHanos Ge3 170—180 150—160 135--145
3aTAHKHOA CTENBKH

HOBO# cMecH NPOHUCXOIHT NOCTENEHHO B HAUPaBJeHHR OT cCJO04,
NPUJErawINero K NyaHcOHY (TeNJOHOCHTENAI), K €Jolo, PAacmoto-
KEHHOMY Y 3aTAXHOA KpOMKH. BemencTBue 3TOrc OCylIecTBASETCH
HepaBHOMepHas BYJKaHW3ALHA PE3HHOBOH cMecH N[O CJIOAM: HEKO-
TOpAA NEPeBpyJKAHH3ALMHA NEPBOrO CJOA H HEJAOBY/NKAHH3ANHA TO-
crepnero. JlJs CHHXKEHHH 5TOTO HeeNaredbHOro sddexra uMe-
ercsl HEeCKO/AbKO BO3MOMHOcTell: Noabop BYJKaHH3YIOWeH Tpynh
pe3uHoBOH cMecH, ofecnevyHBalied HHTEHCHBHYK) BYJIKAHI3aUHIO
B JOCTATOYHO INHPOKOM HHTepBaJe TEeMIeparyp, HOAZOCPEB KOJO-
MoK A0 Boamoxune OoJsiee BLICOKOI TeMnepaTypni; Beifop patluo-
HANLHON  KOHCTDYKHMN 00YBH — 03 KOXKAHOHN WJAM  KapPTOHHOH
cTedbKH, fe33aTaxHoro cnocoba (hopMoBaHuS,

B npouecce BYAKAHH3ALUH OJHOBPEMEHHO TPOHCXOAHT H TPH-
KpenneHue Pe3HHOBOro Hu3a K Bepxy ofyer. llasa pepxa us Ha-
TYPAaNAbHOH H CHHTETUYECKHX KOX KpPEIIEHHE OCylIecTBIAETCH ue-
pe3s KNeeByio npocHolKy (knell HaHOCHTCH HA NOArOTOBJEHHKHIH
ciaen ofysn OOHYHEM cHocofom). Ias komw XxpoMoboro AyOJaeHHS
NpHMeHsAeTes NOAWXJIOPONPEHOBHIR KJAeH, A9 CHALHO HPOBAHHOH
OPTH, a2 TaKXe A48 CHHTETHYECKHMX KOX —— NOJHYDPETAHOBLIA ABYX-
KOMHOOHEATHMH KJeH.

KpoMe Toro, uHorga J4s yBeJAHYEHNS NPOYHOCTH CBA3YM HM3a
06YBH ¢ BePXOM AONOJNHHTEIbHO HCIOABIYETCH JIGHTOUKA U3 colpolt
Pe3HHEl Ha OCHOBEe COBMELIeHHBIX KAaYUYKOB — HAaTypalnbHOFO, Ia-
JUXIOPONPEHOBOTO H GYTAJUEH-CTHPOJLHOTO HAH GyTagHeH-MeTHJ-
crupoastoro (CKC-30 APKIIH wau CKMC-30 APKIIH) ¢ unrpe-
anenrami [6].

Temneparypa BHYTPEHHMX CJ0€B [OQAOWBEL, NPHJIETAIOINX
K BepXy o0yBM, 3aBHCHT HE TOJLKO OT BpeMeHH Harpeea, HO H OT
TONMMAHRE nojowBsl. Ha puc. 4.4 nokasano, Kaxk MeHsercs Temme-
patypa Ha TrpaHuile Da3flena pPe3MHa—KOXKa B 3aBHUCHMOCTH OF
BPEMEHH BYAKaHM3allUn ¥ Toammue pesuns [1]. M3 pucyrKa
BHIIO, YTO NPH TOJAIHHEE pesunnl Oojee 10 MM TeMmiiepatypa

184



1

200
5
757 %
&
4
07 -
k17 [ P
2 4§ & WTmuy

il
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Puc. 4.5, 3asucuMOCTh [POYHO-
cTH  kpemienass P pesumosoro
UH3a K KOME OT BpeMeHM BY/Ka-
HH3AUHH T W TOJAMHHE HH3a
o6YBH, MM:

-3 2—6,3—-9 4—12

612, 7T—14; 816 918

140 °C Ha rpanuue pasfesa He pocrHraercs game za 10—12 muu
narpesa. TaknM o6pasoM, AJIS H3TOTOBJAEHHA OOYBH ¢ YTOJAUIEHHOH
NOACWBOK MeTOJ NpeccoBOH BYAKaHH3AUMHM MOMXET [IPHMEHAThCH
TOABKO TPH HHTEHCHBHOM ABYCTOPOHHEM Barpepe (nyaucoHa #
KOJIOAKH), UTO BO3MOXHO B KOHCTPYXUusX 0€3 3aTAKHOHK CTEJNbKH
(B 4acTHoCTH, AAS TEKCTWALROH OGYBH CNOPTHBHOTO THHA).

M. A. Befiufeprom [l] OwlRo yCcTaHOBAEHO, YTO ONTHMAJEBHAS
NPOYHOCTh KPEMJCHHA HMeeT MecTo MpH HEKOTOPOH HEeJOBYJIKaHH-
3allHd Pe3HHOBOrO HH3a BOJM3M I'PaHdilbl NOAOWBA — BepX O0YEBH.
[lo-suarMoMy, 3TO CBSI3AHO C COXpaHeHueM omnpeielieHHOf naa-
CTHYHOCTH PE3MHBl y Mexx¢a3doHl rpaHMuB, crnocofcTRyioled o6-
DPA30BAHUIO JYUHIETO 3JAT€3HOHHOTO KOHTAKTa H B TO e BpeMsd
UMeoUIeli Ve LOCTATOYHYIO KOM83HOHHYI NPOYHOCTH.

OnTHManpHEe PeMUMEl BYNKAHH3AINM YCT2HABJAHBAIOT OOLIUHO
10 TPOYHOCTH KpehdeHus Hu3a ofyBH K Bepxy [1}. Ha puc. 4.5 no-
Ka3agLl KDHBLIE 2aBMCHMOCTH NPOUHOCTH KpemaeHHs OT AJHTENb-
HOCTH BYJKAHW3ALHE W TOJLIMHEl PE3WHBL

PesynanraThl NpoBeeHHOrO CPABHHTEABLHOrC SKCHEPHMEHTA no-
Ka3bBalOT, HTO ¢ YB&JWYEHHEeM TOJAINMHLL CJAOH Pe3dHbl ONTHMYM
BYJKaHH3AWNH CABHrAeTcs B 00JacTh HoJpliedl 11POJCIRKHTENLHO-
CTH npouecca.

K peranawm Bepxa W crefbke JJIS METORaE NPECCOBON BYJNKAHH-
38HHH NPeRBABARIOTCA [OBBIUEHHEe TpeGoBaitufl B OTHOWEHHH
TE€PMOCTOHKOCTH.

TepMocTofiKOCTh KOXAHLIX JeTajeil MOMHO [OBLICHTh XOPOIIHM
BHCYUIHRAHUEeM O00VER nocne GopMOBaHHS,
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4.4. PE3WHORLIE CMECH

Has usroropjensss o0yBH, HH3a HA OOYBU H (JOPMOBAHHBEIX AeTd-
Jeii MerolcM TpeccoBoli BYJKAaHH3alHH TDPHMEHAKTCA BYJKaHH-
3yeMHe pPC3HHOBLIE CMeCH H3 TexX e KOMIOHEHTOB, UTO H AJ%H
JHTe NoJ ZaBiedueM (cM. pasiea 3). B ux cocTaB BXonAT Kay-
YYKH, HanoJHUTEJIH, NJaacTHGWKATOPH, ByJKaHH3YKIIlde areHTH,
cTafuau3aTopel, KpacuTeal, nopoobpasosatenn. Kpome Toro, npH-
MensdeTcs pereHepar, NoJYyUeHHRH nepepadoTKOfi PeSHHOBHX OTXO-
J0B NPOH3BOACTBA M cTaphlx peiwH. Ilpu mpeccosoft ByJKaHU3aLMU
BO3MOXKHOCTH BHIOOPA TeX HWJAH HHEIX KOMIIOHEHTOB pe3HHOBBIX
cMecell M HMX KOJAHUEeCTBA 3HAUHTENbHO HoJblie, veM NPH JHTHE
N0 AaBaeHueM. JT0 OODACHAETCA TeM, STO K PE3HHOBLIM CMecHM,
(dopMyeMBM B N3JeNHH MeTOAOM IpeccoBoil (TeM Oolee KOTJO-
BOH) ByNKaHH3aLHMI, NPelbABJIAIOTCA MeHee cTporde TpebOOBaHHA
B OTHOUICHHH PEOJOTHUECKHX CBOHCTB, H NpexJe BCEero BA3KOCTH,
IOCKOJIBKY Ipecc-GOPMbl 3ANOJHANTCS B OTKPHITOM B RO TJa-
CTHKANMH, 8 He MeTOROM BNPHICKA ¢ NPOAABJHBAHKEM PE3HHOBOH
CMECH Yepe3 COMJI0 H uepes ¥3KHe JHTHUKOBHE KaHAJL, Kagk NPH
JAUTLE NOJ NABJEHHEM.

4.4.1, KOMNOREATH PESHHOBHMX CMECEH

Kayuayku. [1jna M3rOTOBAEHMS HH3A MM Bepxa OGYBH, NDOPE3HHH-
BaHnst BHYTPEHHNX M TNPOMeXKYTOuHBRX feraneli M T. J. npHMeHs-
eTcs OOJBIIHHCTBO BILADB NPOMAHIJEHHBIX KAY4YKOB, B TOM uHche
pasiuuHLle copTa HaTypadawHoro Kayuyka (HK)—cmoken-mur,
cBeTnbi xpem W Ap. HaTypansnmfi Kayuyk, ABAfw0IHEACH NPHPOL-
HBIM NOJHH3ONPEHOM, XapaKTepusyercd TeM, YTO HeHANoJHEHHHE
pe3dHBl Ha ero ocloBe ofJaafaioT BHICOKHMH NPOYHOCTHRIMH TNOKA-
3aTensiMi. B Teuewue BpeMeHH MNpH XpaHeHUM OH KPHCTAJLIU3Y-
€Tcsl, [Pl 3TOM IOBLILIAITCA &ro XEeCTKOCTh H TBepiocth. B ceasy
C 3THM Iepes NPHroTOBJAENHEM PE3HHOBHX cMeced Ha OCHOBe 1d-
TYpaJbHBEIX KayUYKOB HX NPEeABapuTeNbHO IVaCTHUMPYIOT: KAYUYK
cHauaJa HarpeBaloT B CMEUHAJBHON KaMmepe, a 3aTeM IJJACTHIH-
PYIOT Ha BaJblaX WIH B PE3HHOCMECHTEE.

Hatypaaenbift Kayuyk H3-3a OrpaHMY4eHHOCTH €ro pPecypcoB He
BCeria TNpHMeHsleTcs [IJs1 H3TOTOBJEHHS HHM3a OOGYBH METOAOM
[IpeccOBOH BYAKAHH3AINH,

Hapsay ¢ waTypanbHLM KayuykoM, a (akTHUECKH B GONbINHX
Macurtabax, 4eM HaTypaJibHEIR, B NPOH3BOJCTBE OGYBH METOAOM
npeccoBoll BYJNKAHH3AIHK MPUMEHSIOTCH CHITETHYECKHE KayYyKH:
H30TPeHoBLE, OyTadleHoBble, OYyTaANeH-CTUPOJALHBE H GyTanHew-
MeTHJACTHPO/ALLbE, Bo3aMOXHO HCMOMB30OBARHWE W JAPYTUX BHAOB
Kayuykos: OyTHAKayyyka, noauu306yTHAEHA — 1A MOAR(HIAPO-
BaHHA TeXHOJIOTHYECKHX CBOHCTB pe3UNOBLIX cMeceH; OyTagueH-
HUTPHUJILHBIX H TOJHXJCPONPEHOBHX —— AJA [OBHILIEHHA CTOHKOCTH
Pe3dH K 4rpecCHBHRM CpPeAaM; IQJHYPETAHOBHX — /A NOBLIILE:
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HHSE HaHococToHKocT pe3ud., CHHTETHUECKHE H3OUPEHOBHE Kay-
uyku (CKH-1, CKH-3) no nmpoutHOCTH HEe3HAUHTENBHO YCTYMAT
HATYPAJLHBIM, HO GoJee MJIacTHUHB # He TpelyloT TpeABapHTedb-
HOM mnJacTHKalWA. B cMecix [nA UBETHOH Ppe3NHOBOH OOYBH
Henoab3yioT Kayuyk CKH-3, saupasiennniit na cragii nojJuMepH-
34U HEOKPAWHBAWIUMMH [POTHBOoCTapuTeasamMu. Boofie cHHTe-
THUECKHE W3ONPEHOBHIE KAYUYKH Yallle BCETO NMPHMEHAIOT B KOMGH-
HAUHMH ¢ HATYPAALHEIM H JAPYTHMH CHHTETHUECKHMH KayuyRaMH.

H3 6yTaiueHOBHIX OPHMEHEHHe HAXOAST KayuyKy peryiaspioi
cTpyrTypel CKJI-1, CKJI-11. Oun u4MeT NOBHIUIEHHYIO CTOHKOCTH
K HCTHPAHHIO, HO CPABHHTEJBLHO MinXo ofpafareiBaioTca. Ilpume-
usiorcs B cmecax ¢ HK u CKH-3 nau 6yrazhien-cTHPONbHHIMH
KayuyKamH,

Byragunen-crupoasupie (CKC) w 6yTaaneH-MeTHACTHPONbBHLIE
(CKMC) xayuykn —HaHO0J€E IMIHPOKC UPHMeHsieMHe . 3/JacTo-
MepEl AJA DPE3NHOBOTG HH3a W B LeJoM ANS pesnHoBoH ofyeu.
Hx cMecH ¢ aKTHBHBIMH HANOQJAHUTEAAMH (TEXHUYECKUM Yyriaepa-
AoM, Gemof caxell) N[O NPOYHOCTHEIM CBOHCTBAM He yCTynalor
pesuHam Ha ocHoBe HK. Oun ob6aaganoT xopomefi TeKyuecTblo
(npuMeHATCA TaKKe M OJAA JuTbA, ¢M. pasgea 3). Cywecteyer
MHOrO MapoK 3THX KAYYYKOB, Pa3iiMYyaIOlHXCA COAepXanueMm CTH-
POJMLHHIX 3BEHBEB B LENH, a TAKEKE OCOOEHHOCTSHMH H3TOTOBJEHHS,
C yBeNHueHdeM COJEPHKAHHS CTHPOJBHBIX 3BeHLEB IOBHINAETCH
HECTKOCTh THX KaYUyKOB, YMEHBIIAGTCH SMACTHYHOCTH H MOPO-
30CTORKOCTE.

B npo#3eoacrpe pesHHoBOH 0O0YEBH nast moAomB H KabJayKos
npuMeHsapTes Kayuykn wmapok CKC-30% CKMC-10 B cmecsx
¢ Kayuygamum Japyrux Temos: CKC-3¢ APKM-15, CKMC-30
APKM-27 — ans uepHbIX NOACINBEHHHX ¥ OOJHIOBOYHLIX PE3HH;
CKC-30 APKIT, CKC-30 APKIIH (Il-napaduuathufi sMyabratop,
H — HeoxkpamuBawLUdffi NPOTHBOCTAPUTENAL) — AN% IBETHHX DE3HH;
BC-45, npeacrasaswumii cobofi cmecs CKC-30 w CKC-85 (co-
nepxut ctupoaa 50 %) — A48 noAOIMBEHHBIX Pe3WH, B YACTHOCTH,
AN cnOPTUBHOA 00YBH, OTJAHYAIOMIHXCH DOBHIUEHUOH NPOYHOCTLIO
H cONPOTHBJIEHHEM HCTHPAHHIO.

ByTafHeH-CTHPOJABHEIE KAY4YKH 4Yallle BCEero NPHMEHRIOTCH
B koMbumaumax ¢ CKM-3, CKIO, HK, a Takxe ¢ OIpyrama xay-
uykam. Cmecn xayuykos BC-456 uw CKI (1:1) sdderrusHe ana
NOJYYeHHs MOPHCTHIX, a Takme KOXKeNoRoOHBIX NOJOLIBEHHHIX pe-
3HH. BBejeHneM B pe3HHOBHle cMecH KapGoxcuncoaepxauerc Oy-
TaAHeH-CTHPOJILHOTO KayyKa CKC-30-1 MOMKHO nNOBHICHTL @Are-
3HI0 De3HHOBOM CMecH K KoXe H TaKHM 00pascM YBeAHIHTE NPOY-
HOCTh CB#I3H HH3a OOYBH C BepPXOM.

Pereaepar. Ero noayvaioT pasMesbueHHeM OTXOHOB BYJKA-
HH30BAHHOH pe3ndbl (ABTOMOKDLIIIEK, HX KADKACOB HJIH NPOTEKTO-

* Ludpst 0603Ha=al0T IpPHMepHOE conep}xanne crupona, Hanpumep, CKC-
30, CKMC-10 — cooteetcrrenHe 30 1 10 %.
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poB, KaMep ¥ Ap.) ¢ NocaeAyiolied TePMHYECKOd W MexXauHdyecKoH
ofipaGoTkofi npH JAo6aBaeHHH GOJBILIOrO KOJHUYECTBA NAACTHOM-
Katopos. PerenepaT sABAAeTcA NJaCTHYHHIM MATEPHAJIOM, OH JIETKO
CMENTHBASTCH ¢ KaydyKaMH H APYTUMH HHTPeAHeHTaMHu, oGuerdaer
cMellende MHCPEeNHeHTOB, v/ydlldeT HeKOTOpHe c¢BolicTBa pe-
auH (HampuMep, CTORKOCTE K TEIJIOBOMY U aTMocepHOMY cTa-
penuio [5]).

Hanoanurenu. AKTdBHble, MaCCHBHEIC HAMOJHMTEJN (CM. pa3s-
ngen 1.3) #ABAAIOTCH OJHHMM W3 OCHOBHBIX HMHTPERHEHTOB pPe3HHO-
BEIX cMecell A JOHX MeTOROB NepepaloTKh (AHTLA nox NaB-
JeHHEeM, MPeccOBON BYNKAHH3ALHM H JP.) M TNPHMEHSIOTCS B KO-
aunuectse 60—70 Mac, y, B pacueTe Ha KayuyK, a B HEKOTOPHIX
chyyaax u 6onee,

Haacraukaropsl. B coctaB pesHHOBOH CMecH OBBIYHO BXOLHT
He OJIMH, a HecKoAbKo miaacTHhukaTtopos. Ilpu ygaunom ux moa-
fope (uro 3ayacTyio JeNaeTcd UHCTQ IMMOHPHYECKH) KpoMme cre-
uuduueckore maACTHOHUHPYIOMero AeficTBHA MOMHO AACTHYL M
APYrHX TNOJOKHTEJIhHHX 354WDeKTOB: YAYUIIHTh AHCOEPTHPOBAHME
H pachipefenenye HaNOJHATENeH, aXTHBWU3HPOBATL AeficTBHE YCKO-
pHTENeR, NOBHCHTh AAre3HOHHBIE CBOMCTBA BYJNKAHW3YEMBIX PE3MH.

JAns oGYBHEIX Pe3UH NPpHMeHSeTCS IMHPOKHA acCOpPTHMeHT
nA2cTHOHKATOPOR DPA3JIMYHOrD NPOHCXOXKJAEHHS:

1) mpoaykTH, TMOAyYaeMble B NpOLECcce NepepaBoTku HedTH:
MasyT, TYIPOH, BA3GAHHOBOE MAC/O, METPONATYM, NapaduHpl, He-
pesuH, py6pake u Ap.:

2) BelmecTBA PACTHTENBHOTO H JKHBOTHOTO MPOHCXOMAEHUA: Ka-
Hudonb, cocHOBasg cMona (OHM VAYYINAKT alre3HOHHHE cBOHCTRA
pPe3NH H3 CUHTETHUECKHX KAYUYKOB), PacTUTeJNbHHeEe Macha, oJen-
HOBAasA W CTeapHHOBAs KHUCAOTH, MHPHBE XHCAOTH H3 DHObLUX
KHPOB;

3} cuHTETHYECKHE MMPHblEe KHCAOTH, NOJY4aeMBIE OPH OKHC-
Jenuu napahunoB dparnun Cyj;—Cao)

4) cuHTeTHUecKHe NJIACTHOHKATOPH (cAoXHEE (upH): AHOY-
THA- W AHOKTHA(Tanart, gubyruiacebamunar. Mx B ocHoBHom mph-
MeHMIOT B cMécHX ¢ OyTapHeH-HMTPHABHBIM KavuyKOM [(OHH no-
BHII2IOT MOPO3CCTOAKOCTL PESHH)

5) HHAEH-KYMapOHOBHE CMOJH (YAYUIAIOT a/re3UOHHLEE CBOM-
CTBA Pe3uH).

Jna pe3ann KoxenopobusiX, TPAHCHAPEHTHHIX M MHOTHX BHIOB
MHKDOMOPHCTHX OCHOBHEIM [JIACTHPHKATOPOM OOBITHC ABAAETCH
BajseaHHoBoe macao (18—20 wmac. 4. ma 100 mac. 4. Kayyyka),
npuMenATes Takxe py6pake {b—15 wmac. u.), kauudonnr (1—
3 mac. 4.), opraHHyecKue KHCIOTH.

Bynkanusyomue arente. [as  BHGopa  ByJAKaHH3youledt
IPYOIE — cocTaBa H KOJHUECTBA BYAKAHU3ATOPOB, YCKOpHTelel
W AKTHBATOPOB 3TOrD TpPOULECCa — NPH NepepaloTKe pe3uHOBHIX
cMecell MeTOAOM NpeccoBOH BYJAKaHH3anMi uMelorcs GOMbIIHE BO3-
MO¥HOCTH, 4YeM IPH JATLEBOM MeroRe. D70 o0bsAcHAETCS OTCYT-
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CTBHEM HHTEHCHBHOH TENI0BOH 1 MeXaHHueckofi ob6paloTKH pe-
3HHOBEIX cMeceil foche BBefeHHSl BYNKaHH3YIOUEH TpynuEl fIpH
MeTofle NpeccoBofi ByJNKAHH3AUHH, KaK 3TO HMEET MecTQ IPH JHThe
nojA AapBjenyeM (IIHEKOBas IJacTHKauual),

BysakaHu3aTopoM I8 OCHOBHEIX BHAOB KayuyKoB, npHMeHse-
MBIX B PE3HHOBBIX cMecAX IJA [peccOoBOfi BYJAKAHHM3AUMH, SBJAS-
eTcsi cepa. B 3aBHCHMOCTH OT BHIA Kayuyka, ycKODHTenell H ak-
THBATOPOB BYJKAaHU3aluH, 0coGeHHOCTEM TeXHOJAOrNUYecKoro npo-
uecca B cMech BBOZHTCH 0T 2 X0 5 Mac. 4. cepdl Ha 100 mac. u.
KayuyKa. .

Lnsa kayuykoB cnenManbHOrO Ha3HAuYeHHs B NPECCOBOW BYJI-
Kannsauny sddeKTHBHBIMH MOTYT OHTb ApPYrHE BYJIKaHH3YKOLIHE
areHTHl: ANS TIOJHXJIODONPEHOB — OKCHAR LHHKA M MAarHHA, AJ4
6yTaiHeH-HHTPUJBHEIX KaydyKoB — (eHOJ0aNbJerHiHEe  CMOJS,
nepoKcHAB GeH3oMna H JIHKYMWIA, HJAA OOAHYPETAHOBBIX Kayuy-
KOB — AH- H TPHUSOMHAHATHL.

YexopuTe M BYJIKAHM3ALNHM — 3TO OPraHlvyecKHe BeliecTBa, CO-
KpallalliHe BpeMa BYJAKavH3auwd. [Ipm ontumanbHoM BEIGOpE
OHM MO3BOJAIOT YMEHBLIHTh KOAHYECTBO CEpHI, YJAYUIUNTb (HU3HKO-
MexaHHueCcKHe TOKa3aTeJgH BYJKAHH3ATOB, NOBBICHTL COHOPOTHB-
fAenue crapenHwo. o oOyBHBIX DE3HHOBBIX cMecel NPHMEHSIOT
VALTPAYCKOPHTENH — THYPaM, AMMeTHJITHOKapOaMaT UMHKA (UH-
MaT); BHICOKOAKTHBHBIE YCKOPHTENN — THA30JAH (Kantakc, allb-
TaKC); CpelHeaKTHBHBIE YCKOpHTead — nudeunaryanuaun (J&T),
cynuhenamuan (L, BT, M, cantoxiop).

HeficTeie yckopHTeNeft, KaK 0TMEYANOCh, NOIHGYHKUHOHANBHO,
a4 AKTHBHOCTbL HX HOBHILIAETCH MPH COBMECTHOM NPHMEHEHHH YCKO-
putejefi pasHofi aXTHBHOCTH, HanpHMep IJAd npeccoBoil Byaxa-
HH3aHM THYypaM+Kamrtaxe, KanTtakc-+ O, rtaypam+aabraxe,
ILHMAT - KanTake.

AKTHBATOPH BY/JKaHM3alHY — 3TO BeUIECTBA, B MNPHCYTCTBHH
KOTODHIX YCKOPHTe/M BYJKAaHHM32MUH NTPORABJAAIOT HAHGOJIBIYIO aK-
TuBHOCTh. JleficTane ux Takxe MOXeT OHTL MOMHOYHKIHOHAALHEIM,
Ponp akTHBaTOPOB MOTYT HIpaTh HANOJAHHTENH, MAacCTHPHKATOPHL
ORcumbi 1MHKA W MaTHMdA, CBHHLA, HanpHMeED, ¢NocofCTBYIOT pac-
nafy yckopuresnefl BYJKAHM3aUWH Ha aKTHBHHE pPaluKaldbl, cTea-
DHHQOBAS, OAGHHOBAf KHCAOTH — JyYLieMy pacrpelefeHH0 YCKo-
pHTeel B Ne3HHOBON CMECH.

CrabnanaaTopbl. 3tH BelllecTBa 3aMelndoT HWJIH npelorspa-
HI210T TNPOLECce CTAPEeHHA De3HH, CrafuiaH3HpYIOT HX (PHINKO-Mexa-
HHUecKHe cBoficTBAa NpH Bo3zeficTBHH Temsa, Xoaoja, cBeTa, OKHC-
JIEHHA, MHOPOKPATHHX fedopManuf.

B xauecTBe cTabHAU3ATOPOB HCHONB3YIOT:

yeoszod JI (dennn-p-HadbruiaMuH) — 3aLTHEIAET KayUYyKH H pe-
3HHH 0T OKHCJAEHHA M TelJCBOTO CTAPEHUS,

anaden ®I1 (coennnenue pana (eHHNSHIHAMHHOB) — sbh(ek-
THEEH NpPH TEPMOOKMC/JIUTENBIOM, CBETOQ3OHHOM cTapeHuH, 1pH-
JAeT pe3dHaM CTOMKOCTL K MHOrOKParHbiM JedopMaumuam;
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Gucanxoden BII, ankoden BI1 (coeznnenus paga anrumdeno-
JIOB) — 3aWHINAIOT OT CBETOBOrD CTaPeHHA, WCIOJMB3YIOTCA B HBET-
HBIX H CBETJIBIX Pe3HHaX;

xunon D1 (3apybexumii awajsor — cantodaerc AW, coemn-
HCHHE PpAJAA XHHOJHHOB) — TPefoXpaHAeT Pe3MHH OT CBETOO30H-
HOT'O CTAPeHHS W PACTPECKHBAHHS TNpPH MHOTOKPATHHX AedopMa-
LHAX;

agpradr  (aApA0Nb- HAMTHIAMHH) — IPEIOXPAHIET  PE3HHHI
OT OKMCJAHTENBHOTO H CBETOBOIC CTAPEHHA.

Jpyrue MHTpemHeHTH Pe3HHOBHIX cMeceR Aasl MeTOoda Hpecco-
BOH ByJZKaHH32UHWH — KpacHTean, I1AB, nopoofipazoBaTenaw, 3a-
MEIJHTENH TOABYJKAHH3aUHM (AHTHCKODPUHHIY) — TAKHE e, KAaK
I/ ANTHEBHIX PE3HHOBHIX cMecell (cM. pasfen 3, @ Takxe JHTe-

patypy [2, 6}).
442, OCOBEHHOCTH COCTABJEHHA PE3HHOBELIX CMECEH

[Tpu cocraB/ennn penentyp PesHHOBHX cMeceil HEOOXOZMMO Y4YH-
THBaTk pAA (aKTOPOR, BaXKHefilllHe #3 KOTOPHX CAeAVIOLIHE:

HA3Ha4YeHMe Pe3uH, MOJYUaeMHX B ppoliecce nepepafoTki cMe-
celf, H npefbABIAAeMble K IIHM TpeboBaHUA (H3LOCOCTONKOCTL, 3M4a-
CTHYHOCTE, HJIOTHOCTH, 9CTETHUECKHE KauyecTBA, B TOM WHC/e UEBET);

HMeIOIUEICS aCCOPTHMEHT MaTepHaNOB — KOMIOHEHTOB 11f CO-
CTaBNEHUS PEUENTYP PE3HHOBLIX CMEcel;

0cOOEHHOCTH M BO3MOMXHOCTH TIpOBeJelldsl TeXHOJOTHYECKOTro
npoliecca M3TOTOBNEHHMA U3eans (yCIoBWA nepepadoTkM cMecefl,
BO3MOMN(HBIE TEXHOJOTHUECKHE NapaMeTphl TpOLUecca).

OTH - hakTOPH B3AHMOCBSI3aHBl M B3AUMOOOYC/IOBJEHE, T, €,
CBOAICTBA KOHEYHOI'O TIPOAYKTA NPOEKTHPYIOTCS NYTeM COCTABJICHHA
PeUEeNnTypPE CMecH M ONPEeieNeHHs 3HAYeHHH TeXHOJOTHYECKHX nmapa-
MeTPOB Iponecca. 3HAUEHHA TEXHOJNOTHUECKHX TapaMerpoB B CBOIO
ouepelb MOTYT OBITH OrpaHHYEHBl TEXHHYECKHMH H OPraHH3alHol-
HLIMH BO3MOMHOCTAMM MPOH3BOACTBA, H NaoGOPOT, ¢ YUETOM ONpe-
AeJeHHBX OrpaHHYEHHH B OTHOIUEHHH TEXHOJOrHYeCKHX BO3MOMKHO-
cTefl (HanpEMep, OrpaHHUEHHOE BPEMS MPOBeACHHH Dpouecca) XoX
nponecca MOXKHC MEHAThL (HanpeMep suTeHCH(DHLUPOBATH) NyTeMm
H3MEHEHHA COCTABA KOMIIOHEHTOB, HX KOJHYeCTRa N T. 1.

CymecTBylorT onpeleneHHEe NPaBHAa N NPAHLIHANB COCTABJEHIN
penenTyp pe3dnoBuIX cMccell. EcM K Hageanday He NperbsaBASIOTCH
cney#asbhble TpeGopauti, B Pe3INHOBLIX cMECAX HCIOAL3YIOTCA Kay-
uykn obulero HasHaueHns. [lpuMeHeHMe He OAHOTO, A HECKOJBKHX
COBMEIIAIOUIHXCA KAYYYKOB IIO3BOMNACT DACUIMPHTL FamMMy CBOHCTB
HaNeanli — nofowe, KabayKoB, PE3HHOBHIX Aeralell Bepxa Kakoro-
aubo BMAa # HasHauenwsa., Ilpw paspafoTke penuenTyp HeXonaaT
H3 TOTO, YTO TOJAADHBIE KAV4YKe JYUlle COBMeUalTcd ¢ MOJAp-
HEIMH, 4 HEMOJSPHEE ¢ HemoJNapHbIMH, (COBMECTHMOCTb KAaydyKoB
B CMeCfiXx AJs YePHBIX PE3HH MOXMHO VJAYYIIHTL NIPH BReJSHHH
B CMech TEXHHYECKOTO YIJIePOAa; OMNpeiesaeHHOe BAUAHHE MOMer
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OKaskbiBaTb COcTaB Byakauusywomeit rpynnsl. Ilpu msrorossacin
cMecell A/if LBCTUBIX PE3HH HCMOJAL3YIOT KAY4yKH, 3anpaB/eHHLle
HEOKpalUMBaOWHMKH CTAGAIK3ATOPaMH K HETeMHEWUHMH B NpO-
Lecce ByJAKaHH3aUHH J14eTHPUKATOPAMH.

B saBHcuMocTH OT TpeGoBavHHA K K3Aenno noabupawrea Ha-
(OJHATEIH M Onpenensercst HX KoauyectBo. [as KpucTanauayo-
IHXCH KaydyKoB B cMech oObIMHO BBOAMTCA MeHbllle AKTHBUBX
HAMONHMTENEH, YeM AJs HeKpUCTaJIH3YiolluXcs, BynkaHusyiowas
rpynna Lo COCTABY KOMIOHEHTOB M HX KOJAHYecTBY noadHpaercs
0cobeHHO TWATENBbHO, B COOTBETCTBHH ( NPHMEHAEMBIMH Kayudy-
KaMB W peXHMaMi ByJKaHHsallm (Bpems, teMpepaTtypal).

Onrumusanus pe3HHOBLIX cMecedi Mo cocTaBy B HHCAY KoMAo-
HEeHTOB $BJAETCA MHOTOQAKTOPHOH 3ajfauefi, H pellaTh ee leJeco-
0(pasHo ONBITHBIM NyTeM ¢ NPHMEHEHHEeM MaTeMAaTHYecKOro nJja-
HHPOBaHus aKcoepuMenTta. [lpw 370M HeO6XOAMMO HCXOAHTL H3
HMeIoNerocd ACCOPTHMEHTA MaTePHaJoB — BO3MOXKHEIX —KOMIO-
HEHTOB pPe3uHOBHX cMecefi. O6beM NpeABapHTE/bHEX OTCEHBAIO-
U{HX IKCMEePHMEHTOB MOQMXKHO CYIIeCTBEHHO YMeHBIUHTb, €CJIH
B IOJIKHOH Mepe yyYecThb HaKOIJEHHWH ONHT 00 COCTaBJeHHIO pe-
SHHOBHIX cMecell He TOJbKO AN4 o0GyBH, HO H AJA PasJHYHBEIX ApYy-
rux usgennfl. R

B Tabn. 4.2 npusefeHH HEKOTOPHE PelenTYPH pe3HHOBHX CME-
cell Ay HH3a OOYBH pPa3s/HYHEIX MeTOLOB H3TOTOBJEHHH.

[lpu cpaBHeHHH peLeNnTyp Pe3HHOBEIX cMecedl no rtaba. 4.2
MOXHO CcAeJdath BLIBOA, 9TO HaHOOMee CHAbHASA BYAKaHH3YIOWAs
rpynna, B YacTHOCTH M HauOoJbllee KOJHYECTBO CcepH, lpHMe-
HSeTes B cMecax AJs npeccoBoil Byaxanusauun (I, 11I). B merome
KOTJIOBOH ByaHauusauud (1I), Bpemsa koropolt cyulecTBeHHO
6oabme (40—70 wMuH), ueM BpeMs [peccoBoH ByJAKaHH3ALHUH
(4—10 mnuu), naq npoBeleHMsA npolecca TpebyeTcs 3HAYHMTENLHO
MeHbillee KOJIHYECTBO BYJKAHUAYIOUIUX ar¢HTOB, B YaCTHOCTH CepHI,
Tak KaKk B TeuycHHe AJHTeJbHOIO BPEMEHH JY4YLI€ HCOOAB3YETCH
BYNKaHH3YWOINAA 3¢ ¢dekT: Goabluee KoJHUYECTBO BYyJaKaHH3aTopa
B3 IPUCYTCTBYIOILETO B CMECH CMOCOGHO BCTYNHTh B DPeaKIHIQ CILH-
BaHHS MOJEKYJ KaydyKa.

MeHee c¢uaABNAA  BYJAKaHH3YIOINAA TPynna NpHMEHAeTCH- M
B JATBeBBIX ¢MecAx: |V — BecbMa Maaoe KOJIHYECTBO CEPBI, HO
6oabure yckoputedeil, a V — Gonbute ceprl, dem 1V, HO BecbMa
Manoe KoauuecTso yckopureaefi (1 mac. u.). IlpH 3T0M MOMKHO
AOCTHYL [PHMEPHO OJYHAKOBOro 3ddrekra. MeHee cHabHaf Bya-
KaHHW3ylouias rpynna B CMecAX JJAf JHTbeBHX METOJOB HMEETCH
OJA npenynpexieHus BO3MOXHOCTeH NOABYJKAHH3aLMH (CKOP-
yHHra) BO BpeMs Ipollecca NJacTHKauud. B 1o xe Bpems mnpwu
JUTHEBOM MeTOfe CO3LAITCA JyYlIde YCJAOBHA AJAA peanHsalHi
npoilecca BYJAKaBu3allHH B Ipecc-QOpMe, TNOCKONLKY B Hee pe-
3HHOBasl CMech [O0JaeTcA yie B palorpeTaM BHICOKOMAACTHYHOM
COCTORHUH, ¥TO crnocobcTByeT HHTeHcu(HRAlUHH 3Torc Npouecca
NpR HAJHYHH AAXKe MeHee CHAbHOA BYJAKAHW3VIOWEH TPYNnaL
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Tadnuua 42 Penentypss pesusonwx cmecel, Mac, 4., A8 Au3a obyBH
PA3NHUHLIX BHJIOR H METOROB HITOTOBICHHS

ca-

PesvHOTEKCTHABHARA
YTeNAeHHAR HAH
CrHopTHRKan obysn

npeccHBGH

pyAkagnraannu (I}

KOMOOHEHT CMECH

MeTORA
npecco-

KaeeHa’ pesunopan ofyeb
MeTOAS KOTN0BOR BYNKEHH-

zauum * (1)
Komanas oOGYEb JUTbLBOrD

LensrodopMoBeiline
nore

MeTons

p0fl  BYNKaHM3a-

HEIN )

SIKTEEROLD METO~

ha (1vy +e

MeToga ** (V)

Kayuyx
CKH-3 —
CKC-30 APKM-I[5 100 — —
CKC-30 APKI1 — 50 100 —
CKC-30 APKIIH
perepepar PKB unau PKT
nonustaaen HII — -— — — 20
Byakagnsatop (cepa) 4
YCKOpHTeNE BYJAKAHH3AURY
THYpaM 0,35 em — 1,2 —
KallTake .5 — 2 —
aNBTAKC — b — - .
AT — — | 0.35 —
CAHTOKIOp — — — 2,9
cyaederamua 1] — — g —_— 1
AKTHBATOp BYJKaHH3AUHN
DKCHI HHHKA 2
AKTHHAN (aKTHBHPOBAHMULLHE 2 — 2 — —
Ka0JauH)
Hanonuurean
TEXHHUYECKH# YTJepon
M-156 — 70,6 — — —
[M-75 75 — 1,5 — —
[ITM-33 . 50 - —
[IrM-308 — — 28,5 — —_
aspocur-175 — — — 14 _
Men — — — 40 —
THTAHOBHIE Oesu.ia — — —_ 14 —
KaoJuH — — —_ — 60
ITaacTupuratop
BaseJIMHOBOE MACHO —_ 21,20 - 18 _
QJAeHHOBAs KHCAQTA { —
CTEAPHHOBAA KHCJOTA — 1 — |
COAAPOBOE MACAO — — 12,5 — —

o

o]

!

e

IQ
oo b
\I‘IOO

FS
|
>
\
™
|
4
1

MazyT —_ 20
NeTPLAATYM 19 r: — _
HMI (Tsepaast dpparinm) 5 — _ -
napaguu — — 1 —
IMpotusocrapuress {Heozou [} -— { R .
KpacuTean {cMech no uBeTy) — — —_ 9
Antueropurnr (TXM-25) - — — 0.3

* B TepMoKaMepe NOJL AaBJAeHMEM NPH TeMIePDATYPe BYJKAHHIALAH.
** lBeTHoR WKHS.
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Jdas 1peAoTBpallelHs CKOPYHHTA NPH NJACTHKAUMH B JAHThE-
Bhl€ pe3uHOBbie CMecH OOBYHO JOGaBAAIOTCH AHTHCKOPYMHTH,
a B Pe3HHOBHEe cMecH AaA KOTAOBOH Byakanusanuu (II) — cra-
HUAH3aTOPhl — NDOTHBOCTAPUTENN XHMHYECKOro JefcTBHA  (HEO-
3o JI), Tak Kak NpPH AJHTEJbHOM HATPEBAHHM CMeCH MOTYT Ha-
HaTheA nponecch TEMJAOBOTO crapeHus. B To me Bpems B obyBubie
pe3nHoBble cMecH AJAs TpeccoBoll Byakanuzamun (I, III) u pas
JUTBA 344acTyi0 HeT HeoOXOAHMOCTH BBOIHTH IIPOTHBOCTAPHTENH
XHMHUeCcKOrd neficTBHA (cnOcOfHBIE BCTYNATh B XMMWUYECKYIO peak-
UHIO ¢ DPOAYKTaM¥ JRecTPYKUHH, BO3SHHKAWOUHMH B pe3y/ibTaTe
cTapedus). Muorma, ogHako, xemaTelwHO HPHCYTCTBHE TaK HA3bl-
BaeMEIX (DH3KHYECKMX MNpOTUBOCTapuTened, cmocobueix ofpa3oBath
Ha TOBEPXHOCTH DE3HHH JalUHTHHE MOHOMOJEKYIADHBI cJ/0H.
Poap ¥Wx MOryT BHIOOJHAThL HEKOTOPHE NJACTH(QHKATODH — neT-
poaatym, napagus.

OcofenHo THlaTeNbHBIM JoaAXeH ObTy nogdop nopoobpazcsa-
Teflei B PE3HHOBHIX cMecax aas AU3a ofyeu (oM. Tamwwe m 3).
370 CBS3aHO ¢ HeQAHOPOAHOCTBLI) TeMMEpPATYPHOTO [OJAA BYJAKa-
HH3yeMOH pe3HHOBOH Macchl B fpecc-QopMe, CAeACTBHEM YETo
MOXeT OBTE HeOAHHAKOBAA WHTEHCHBHOCTE HOPOOOPA30BaHHA
B Macce M B HTOTe — HEPABHOMEPHAfl NOPHCTOCTh HH32 oOO0YBH.
HocTuys Gojee PaBHOMEPHOrQ pacipefieneHud II0p MOXKHO NyTeM
NpHMeHeHHA cMecH H3 2—3 nopoofpasoBaTedefl ¢ PasgHYHON TeM-
neparypoli MaxcHMaAbHOro ra3006pa3oBaHHA.

[lokasatenu HH3NKO-MeXaHHYeCKUX CBOHCTB pPe3HH MOTYT BaphbH-
poBaTh B LWHPOKWX Opefenax, H 3TO B 3H4YUTE/AbHOH CTeNeHH 3a-
BHCHUT OT COCTABa HCXOAHBIX KOMIQHEHTOB pPe3HUGBBIX cMeced H
MaJno 3aBHCHT 0T MeToia GOPMOBAHHA CMECH B H3LEAHE — JHTLEM
HJIH OpeccoBOd ByJKaHH3alHeld.

OPHEHTHPOBOUHHE 3HAYEHHA TOKA3SATEJNEH
GU3IHKO-MEXAHNYECKHX CBOWCTB
MOOGCIUBEIHBIX PE3HH

[Ipeges mpouttocTy NpH pacTaxeHuu, Mlla 3—8
Yanuvenne, %

TIpH pa3phlEe 250500

0CTATOYHOE 15---30
TTaoTHecTE, T/om? 0,5--1,2
Hetapaemocts, om?/(xB1-w) 800—1000
ConpoTHRJMeHHe MHOUOKpaTHOMY Haruby, 70—100
KHJOLH KB

Ha nuxun#i npeaen nokazaTegefi cJeldyeT OPHEHTHPOBAThCA
TPH [OJydeHHH NOACILIBEHHRX Pe3HH H3 0oJee TEUIERMWX KOMNO-
HEHTOB, KOIJa B PE3HHOBOH CMeCH NPHMEHEHB [1acCHBHBIE HANOJI-
uyTend B GOJBIIOM KOJHHECTBe, OTCYTCTBYIOT BHICOKONpPOUHBIE
KayuyyK#, B 4acTHOCTH HaTypaJbHHH, #u T. n. Huxe nokasarenu ¢u-
3HKO-MEXAHHYECKMX CBOHCTB TaKXKe y NOPHCTHIX PesHH, ocofiedHno
magoh {0,5—0,7 rfcM®) nAOTHOCTH.

T 3akas N 3308 193




4.43. NPHTOTOBJIEHHE PE3IUHOBLIX CMECEA

OG6yBHEle NPELTPHATASN MOTYT IOJMY4YaTh TOTOBBE PE3HHOBBIC CMECH,
[IPHTOTOBJEHHBIE Ha [PEANPHATHAN PE3HHOBOA [POMBILIEHHOCTH.
Cpokn XxpaHeHHA TakKHX cMecell ¢ BBeJCHHBIMM BYJKAHH3ATOpPaMMH
orpanndens. [lostomy uHorza yaofHee pe3HHOBHIE CMECH FOTO-
BHTL HEMOCPeACTReHHO Ha OOYBHRIX TPeANpHATHAX, OpPTralii30BaB
Ais 3THX Leded cheuHajsHOE INPOH3BOJCTBO  (IeX, YYacTOK)
110 THOY NOATOTOBHTEJLHEIX LEXOB PE3HHOBBIX 32BOJOB.

PeannoBule cMmecH npeicTaBaaloT co00d MHOrOKOMIIOHEHTHBIE
CHCTeMLI, KOTQpDEle jAd o0ecreyeHHs BBICOKOrQ KayecTBa BYyJKa-
HH3AaTa AOJMKHBL HMeThb OLHOPDOAHYH CTPYKTYPY. DTO ZOCTHrAeTcs
B NpPOILECcCe HX IPUTrOTOBJCHHA, NIPH CMEIIeNHH KOMOoHeHTOB. Ilpu-
rOTOBJMIeHHE PE3HHOBBIX CMecel HBJFETCS YPe3BbIMAHHO OTBETCT-
BEHHBIM TeXHONOTHUECKHM TPOIeccoM, OT NpOoBeASHHA KOTOPOro
B 3HAUUTEJAbHOA CTCIEHH 3aBHCAT KauecTBO PE3HHOBBIX Aeranci
00yBii, HX 3KCILUIyaTaLUOHHBEe CcBOACTBA.

PesnncBble CMeCH MOMXKHO TOTORUTL HAa CMECHTENBHHEIX BaJjb-
1Aax UIH B Pe3HHOCMecHTeanx [2, 7, 8L

Mpurorosiesne cmecedi Ha Baablax. Pafouyio 4acTb CMeCH-
TeJABHHIX BaNAhLOB COCTABJASIOT ABAa BAJKA C PEeryJHPYEMHM pac-
CTOAHHEM MeXAY HMMH ¥ ¢ PasAHuHOH gacToTolt BpallleHHA ) M Ug
(puc. 4.6}. Otaomenue uacror spaitennsn (DpHRIHA} OOHYHO CoO-
crasiasier 1:1,1; 1:1,25, ©purnus obecnednBaer HONOJHHTEJBHOE
CABHLOBOE BO3JAeHCTBHE HAa Maccy of6pabGaTeiBaeMOro marepuala
il TAKKM 00pasoM yaydilldeT CMelleHHe.

[Iponece cmeureHHs MPOBOAMTCH CiefyolnM ofpasom. CHa-
YaJsa HA BaJbIbl B 3230p MEXAY BAJAKAMH [10JaeTCs Kayuyk (HJIH
Kay4yKH), KOTOPEIH HekoTopoe BpeMst o0padaThiBaeTca MemAY
BaJkaMH — naactuunpyercd. [Ilocae pmocTHXeHHS HeoOXoguMmoH
OIACTHYHOCTH B KAYUYK INOCTENEHHO BBOAATCH NOPOIKooGpasHBe
H XUAK#e HHrpemmeHTH. OO0pasywmasicd cMech TOCTENeHHD TOMO-
reHH3Npyerca  BeJefcTBHe TYPOYJNeHTHOrO XapakTepa [ABHAEHHSA
0pH TNepPHOAMYSCKOM MPOXOMAGHHH MeXAY BaJKaMH U HaJHUHH
dpukyuu. Kpome Toro, dopmupyiomufics uHa IepefiHeM BaJke
CJOH Macchl («IIKYpKa») TNepHOAHYeCKH paspesaercs, CHHMAaercs
C BaJiKa W, MGHAA HalpaBJeHHE, ONATH 110-
jaeTcsd B 3a30p MexAy Bagxamu. Ilpu uH-
TEHCHBHOM IIepeMeliUBAHHHE cMeCh HATPeBa-
eTcd. HJis HpelOTEPAILEHHS ee [eperpesa
{onacHOCTL NOABYJKAHH3AUHM!) BaJKH Je-
AT OOJABIMIL M OXJAaKA4IOT, TPOINYCcKas
yepe3s HHUX BOAY.

CyuiecTBeHHOE 3HAUEHHE HMEeT [OPALOK
_ BBEJEHHA HHIPefHEHTOB B KayuyK. OOBIYHO
Pic. 46. Cxema Bamsuios  opayana g gayuykam I06ABISIOTCR pere-
HAH TLIACTHKAUHE Kaydy-

HEPAT H cTabHAU3ATOPHI, 3aTeM NOCTENEHHO

KOB H APHTOTOBJIEHHA pe-
BHHOBBIX CcMecel OCTaJibHEI@ HWHCPEAHEHTEI, KpoMe BYJKaHH-
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[ MaccoOBHX YEXJ0B, CHHMAaEMBIX TOJLKO B KOHLE TEeXHOJOTHYECKOTo
- fIpollecca,
. Pacmupsiwouleecs NpHMEHeHHe JHTLEBHIX METOJL0B TO3BOJIAET
¥ noayudaTbh HH3 o0yBH, He TpPeGYWOMIHH OTAETKH, TaK K4aK BCe je-
~'KOpaTHBHbHle 3(¢eKTH CO030al0TCA B OpOUEcce JHTbSA H3AEAHs
“# dopMe, a BOCCTAHOBUTENbHAA OTIAeNKa AN CHHTETHYECKMX Ma-
‘TEPHAJI0OB 3a4acCTYH He HYXKHa.
. B To #Ke BpeMs BO3MOXHOCTH AEKOPaTHBHOH OTIEAKN MOCTO-
AHHO pacmuphioTea. [MoABNATCA BCe HOBbIE ee MeTOLbl H TeXHO-
JoruyeckHe npueMbl. OaHako macwTalbk NPHMEHENHS TakoH oOT-
JeJKH LC/AHKOM 3aBHCAT OT TeHJAeHHHH MOAB: HIH LeKOopaTHBHLIE
3JeMenTs (aMypHble CTPOYKH, HaKMaJAHLE YKpaileHUs, coueTanHe
HBETOB W T. I.) HAacHUAKT H3jAenHe, WJH, HA0G0POT, NPHMEHALTCS
BecbMa MaJoe KOJHYecTBO [eKODaTHBHEX 3JeMeHTOB, a [PasHo-
obpasHe accOPTUMEHTa H3JeJHH co3paercst HaMeHeHHeM QoOpMbL
£aMoro M3Aenns HAu ero uacreft, AcTane.

3aciyXHBaeT BHHMAHUA HAes [epeHoca YacTH OTAENOUHBLX
onepaiuii Ha crajuily peanM3auHH M3jenus (B Marasumi), T. e.
OTIRIK2 KaXAOTO H3Aenus (HanpuMmep, napn oO6YBH, CYMKH)
no wxenaddio nokynatemds. Takpm ofpasoM MOXHO cO3JaTh pas-
JIHYHBEE LBETOBblE peuleHHs NyTeM NOAKPALIHBAHMH HJIH TOHHPO-
BaHHA, NPHAATL M3fenulc 6aecK uaH, HAoGOPOT, MATOBOCTL, MPH-
KPENHTE LEKOPATHBHBIE 3JeMEHTH, HaupiuMep 0aHT, NPSOKKY, He-
Gonpirne yepalleHWs W3 (JacTMace, MeTadda, BHOpaB uX 1o
HKeJAaUHIo MOKyNnaTess.

ITpuHUHNHANTBHOE 3HAYCHHE HMeeT NPaBHJIBHBIA BHIOOD BHAA
M TEXHOJOTHH OTAEJKH B COOTBETCTBHH ¢ (PH3HKO-XMMHUECKHMH,
SKCOAYATAUKMOHHBIMH 1 3CTETHUECKHMH CBOHCTBaMH MaTepHaJoB,
U3 KOTOpPHIX HW3roToBJedo H3fesue. Ilpu oraenke H3aennit M3 Ha-
TypaJbHON KOXH CJNeIyeT COXPAHHTh €e eCTECTBEHHBIH BHI, @ NpH
OTAEAKEe H3TENHH M3 CUHTETHYECKHX MaTepHANOB 1O BO3MOMKHOCTH
cO31aTL ouiylleHHe KoxenogoOGHoctd. B suauuTensHodl Mepe 310
MOXKeT o0eCneuHTh NPaBHJBHEIA BHIODOP BHAA KpAacoK, annperyp,
JIAKOB.

5.2, MATEPHAJILI U COCTABLI
A ¢H3HKO-XUMHUYECKOH OTAEAKH
HU3IOEJAMHA M3 KOXU

DOu3UKO-XUMHYECKAS OTAeAXa OOYBH OCYILECTBASAETCH C [pHMesre-
HHEeM KPAaCoK, ammperyp, JakoB, PacniiaBoB BOCKOB H BOCK0oGpas-
Hbix Beutects [1, 3] Kpome Toro, 2na BoccTAaHOBHTEAbHOR OTHENKH
TIPHMEHSIOTCH CMBIBOUHBIE MXHOKOCTH H CHEIHAaJbHHE BHCOKOBSA3-
KHe COCTABHl THMa MACTHK JJA 3aJeiKH (IIMAKIEBKH) MENKHX Me-
XaHH4ecKHX AedexTon.

OcHOBHHIMH KOMDOHEHTaMH KPpacoK, annpeTyp H JakoB ABJA-
0TcH nJenkoo6pa3oBaTesH (OAHMEPH), PACTBOPHTEAH H KpacH-
Teau. [IpuMensiloTes TakKe KPACKH HA OCHOBEe BOJAHBIX AMCMEpCHIE
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noaumepos. B coctap xpacok MOTYT BBOAHTHCH NJIAcTHOHKATOPLI,
CcTaGHIA3ATOPE W cpefcTBa, ofecneyHBAKINHe KOAJNQHAHYK CTa-
GunpHOCTE cicTeMbl, [IAB, BOCKH, CTPYKTYpHpYIOIIHE BeNIECTBa.
YacTto B cOCTaB Kpacok, a UHOMAA anmperyp ¥ JaKoB, BXOAAT
He OIHH, @ HeCKOJLKQ MJAeHKooOpasosarened, HeCKOJbKO pacTBO-
pHTenefi H kpacuTesefi. DTHM rNaBHEM o6pa3oM cTpeMsTes yayd-
IIHT, TEXHOJOTHUECKHE CBOHCTBA OTHENOYHBIX COCTABOB (BA3-
KOCTL, YEPBIBHCTOCTE H AP.) ¥ MOJYUHThL XKeJaeMBIE 3CTETHUCCKHH
MpiheKT. ‘

Pa3nnune MexAy KpacKaM¥, anmnperypaMH H JaKaMH 3akJIi-
qaercd TAaBHEIM 00pa30M B COAEpIKAHHW KOMINOHeHTOB. Taxk,
B Kpackax oOH4YHO uMeercd OONBIIOE KOJHYECTBO KpacHTexeit
(uHoraa mo 50—60 %), B To BpeMs Kak B anmperypax R JiaKax
OHH MOTYT BOBCE OTCYTCTBOBaTb WJAH OHIThH JHIIbL B HEBGONBIIHX KO-
auuectBax (1—2 %). B Jnagax oGwumc Gouswe (25—30 mac. %)
naenxko00pasywIHX BeHleCTs, YeM B afnNpeTypax H Kpackax.

B npoH3BoacTBe H3AENMH H3Z KOXKH KPACKH NPHMEHAITCA IS
OKpaHIHBaHAA JeTajell Hu3a oO6yBH (XOAOBOH H TOpPLOBOH NOBepX-
HocTell mogowiB H Kabmyka), OAS TOHHPOBAHHS, HAHECEHUA PH-
CYHKOB MeTogoM TpadapeTHoH nedaTH Ha [eTaqu BepXa oOyBH
H KOoXTanlaHTepeliHBIX HW3Zenufl, JJs1 OKPAIlUIHBAHHS YEMOAAHOB,
byTaspos, BAA KilefiMeHUs, pPeTYLIHPOBaHHA.

Buag naenxkcofpasoBaTens H pPacTBOPHTENas (LHCIEPCHOHHOHR
cpenpl), HA OCHOBE KOTOPBIX M3rOTOBJEHH KPacKH, #ABJsIeTCA onpe-
JeNdNuM NpH BHOOpe TEeXHOJOTHUECKHX NapaMeTpOB KpalleHMs:
KPATHOCTH HAHECEHHS, NPONOIKHTENLHOCTH H TeMITepaTypPHl CYIIKH,
HeoOGXOAHMOCTH H BHAA JAadbHedureld o0paboTKH (NOJHPOBaHIA,
annperupoOBAHHL MM NAKHPOBAHHA).

Hns xpanleHHs XOAOBOH YacTH KOMAHBEX HOJOLIE ¢ TOUKK
3peHHs KaueCTBa OTAEAKH JYUINIHMH SBJASKTCH KA3€HHOBOCKOBLIE
kpackd. CBA3VIOUIWM B HHX ABJAfeTCA KaseHH, a Gueckoodpaszo-
BaTeJeM MoHTaR-Bock. Kpacka npeacrabaser cobofl Tonkoanc-
NePCHYI0 CHCTEMY, B KOTOPOH MOJHMep PAacTBOPEH B MOAIIEIadeH-
HOH BOJE, a BOCK, naacTHOHEATOP (OOHUHO alH3aPHHOBOE MACJO),
NHTMEHTH B BHIE MeJKHX JacTHI HAXOIATcH B CHCTEME BO B3Be-
EeHHOM COCTOSIHHH.

KazeHHOBOCKOBHIE KPAcKd MO CPABHEHHI) ¢ APYrHMH ofecrnedu-
BalT HauboJsiee BBICOKOE KAauecTBO OTHEJNKH XOAOBOH YacTH KOXKa-
IBX MOZOILIB: GJAaroFZapd HAJHYHIO BOCKA B COCTAaBe KPAacKH mocae
MOJHPOBAHHS CcO3AaeTCs BNeYaTJeHHe ecTecTBeHHOro {Jecka HaTy-
panpHO# XQPOII0 OTAeNAaHHOH KOXKH.

Tem He MeHee TPYAOEMKOCTEL HpOlLECCa OTAENKH TOJOWIB ¢ NIPH-
MeHEeHHeM Ka3eHHOBOCKOBBIX KPacOK He BCerja NpHeMJeMa B COBpe-
MEeHHOM BBICOKOIPOH2BOLUTENBHOM npousBojcTe. llosToMy TexHo-
JIOTHIO OTHEAKH 06yBH, He oTHOCAllefici K BhCmiell KaTeropHu
KAYECTRBA, HHOMAA CTPeMATCH VOPOCTHThR. B TaKux ciayyaax Aaas
OTAGJKH XOA0BOH dYaery MMOAQIUB IPHMEHAT O6eCMONHPOBOUHEIS
K43eHHOBLIE KPackH, B KOTOPHE BMeCTO BOCKA BBOAAT INeNJAaK HIR

200



CHHTETHYECKHe MNOJUMEPH B BHAe auciiepcuil (narekcos). Poab Hx

© 3aKJYaercy B co3faHHH Oosee NAOTHON H MOHOJHTHOH TIJEHKH,

YeM ¢ TpHMeHeHHeM TOJIBKO KalewHa (U3 xasensa QopMupyetcs
HECILIOWIHAA MACHKA). DTHM Co31aeTcs YAOBJAETBODHTEJNBHLIH BHeL-
HMHH BUI H HECKOJBKO [MOBHIIASTCH BOLOCTOHKCGCTH OTAENOTHOTO
€J0R Ha NOBEPXHOCTH XOZOBOH UYacTH nmojaomBel. [IpuMenenue Ha-
xonar Oyraaued-ctuposashbft {CKC-65-1TTI) wuam GyTanweH-Me-

Tafaumna 52 PeuenTsl KpacOK IS OTHAEAKHM XOJZOBOH NOBEPXHOCTH MOAOLWIB

Maccosasn HoaA, %, KOMIOHCHTOB KpacoK

KA3CHHQBOCKOBRN X

KoMnomnedr NONAPOBOUELIX wWenNaaHO-
Ka3eHHOBOR JaTeKCHRIX
nog UBeT YepHEX
TeMHO- KOpHY- HaTYpanbHoil | H UBETHEIX
qepHolt HeBofl KBXH
Kageus KUCHOTHEL 3 7 53 —
Bypa TexHuueckas 0,5 1,12 0,85 —
Exxuit natp 100 %-# 0,1 o1 — —
Penon KpHCTALTHILCKHH 0,5 0,7 0,53 —
Kpacka KajsuHOBOCKOBas — — — 30—-50
NOJOILBEHHAA
Macilo asusaprHOBOE 1 2 6 —
MoHTaH-BoCK ) 3] - —
Mo xoasitctBennoe 60 % -e 1 1 — —
AMMHAK BOAHLIE TeXHUUeCKUit a,1 0,2 0,6 5
Moyepnna — 1 — —
Hlennax ot6eneHubi# — — 7 —
TnapokapGonar HaTpud — — 0,8 —
Jarexe CKC-85-1TTI - — — 64,5— 30
Tenoracuteib - — — 0,6—2
Hurpoaun BOOPACTBOPHU- 8,4 — — —
muit 100 % -#
JKe ITelil CBHHLOBEIH KPOH — 2.8 7.6 —
Pegoxcasin — 10 1,9 ——
TexHHueCKHA yTepoq - 0,2 0,25 —

TuragoBule Geauha — —— 13,7
Bona 80,4 68,88 55,47 0—18
1 pHMCUAHHE, B HATeKCIBIX TepHblX H LBETHHIX KPacKaX OPHMeHAeTCH TCQaTOBad

Ka3eHHOBOCKOBAaN KpacKa COOTBETCTBYILEro UBeTa (HAOPHMep, MO VKasanHbM B Tabaxue
penenTam). :

tuiverakpuaartuei (JIMMA-65-1TTI) nateke, a TakKe pelenTyph
KPACOK, B KOTOPHIX VIIOMAHYTHe JaTEKCH BXOAAT B OOLIUHBlE ‘Ka-
3eHHOBOCKOBHIE KPACKH.

B tafn. 5.2 npejcrapjessl HEKOTOPLIE DELENTH KPacoK, MPH-
MEHAEMBX AJS OKPAaUIMBAaHUA XONCBOH HYacTH KOXKAHKBIX MOAOMB.
KpoMe yrazaHHHX CYIIECTBYET MHOTO JAPYTHX PpelenTos, pasJaH-
YaWMHUXCH AR COCTABOM THTMeHTOB {MHHepadbHHX KOO opra-
HHUYECKNX).
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Moryr O6BITb H BecbMa IPOCTHE BADHAHTH GECHOJNHPOBOUHHIX
kpacok. Hanpumep, xpacka uepHoro usera, mMac. %:

PactBop kasenha 16 %-# 49,5
Jlarekc CKC-65-1TTT 42,5
PacTeop HHIpoO3HHA BOLOPACTBOPHMOTO 15
7 Y%-it

Jas oTaearn Xo#oBoH MOBEPXHOCTH NOJCWMIB NPH COXPAHEHHH
HaTYypaJbHOTO BHAZ ¢ MOJNHPOBAHHEM MPHMEHSIIOTCH BOCKOBBIE
3MYJLCHH (HA OCHOBE€ MOHTAH-BOCKA), 6e3a MONHPOBAHHA — Ka-
IeunoOBLle GecnBernsie Kpacku, %:

Pacteop Kaseuna 16 %-ii 30
Jlarexe IMMA-65-1TT1 68
TNenoracurens 2

Jsi OKpalIMBaHMs KOMKraJaHTepeHHRIX H3JeJHH HCMOJb3YIoTeS
B OCHOBHOM HHTPOLEANIONO3HBIE KPackH, Npeacraslfwlliie cobok
PACTBOP HHTPOLENAIONO03H (KOJJIOKCHAHHZ) B OpraHHuecKHX pac-
TBOPHTEJAX (ALETOHE, 3THAaueTaTe, GyTuaainerate) ¢ AofaBKoRk
niractupuKaTopoeB (ZuSyTRAMTaNATA M AP.) H HUICMEHTOB N0 LBETY.
lamMa 1BeTOB M pacuBeTOK HHTPOLEAIIONO3HLIX KPAcOK BechbMa
wHpokanA. IIpu OKpamIMBAHHH MOBEPXHOCTEH OHH AT CIJOMIHYH
LJIEHKY BBEICOKOTO KOJOPHCTHUECKOrQ KauecTBa, KOTopas, OJHAKO,
3aKPHIBAET eCTECTBEHHYIO (PakTypy Mmarepnana. IlosTomMy ortaeika
HHTPOLE/UTIONO3NBIME KPacKaMi OOJbIIHX MNOBEPXHOCTEH B o0yBH
BBICOKOIro KauecTBa He JIOJIKHa TNpHMEHsThcH, B TO e Bpems
3TH Kpackd 3(p¢exTHBHO NTPHMEHHIOTCA IS TOHHPOBAHHA, I
PeTYHIHPOBAHUA NOCTe 34AeTKH AedeKTOB.

UIupokHii accOpTHMEHT KPACOK HCNOAbL3YeTcH AAf KiAelMenis
DEKBH3HTOB: HAa KOaHHX HETajNsx — Machsiuble (Ha HaTypadpHOH
oaudie), Ha OCHOBE MAUTOMA (pACTBOPHTEAL — 3THAOBLIAE COHPT),
Ka3eHHoBBIC; H4 JeTaJdX H3 TEeKCTHJAbHLIX MaTepHaJoB — THUNO-
rpadckHe KPAcKH; HA JeTajasax H3 MaTepHanoB ¢ [IBX-noxphi-
THEM -— Ha OCHOBE NepXJCPBUHHJACBOH CMOJHL.

Annperypnl TIpHUMEHAWICH B OCHOBHOM A5 BOCCTAHOBHTENb-
HOH oThenku Bepxa o0yBH. KpoMme ToOro, HeKoTOphle cTofkHe K ar-
MOC(EPHHM H MEXaHHMYECKHMM BOSACHCTBHSM COCTABL CHYXAT
B KauecTBe 3aKPemuTeNs (3allHTHOH IJeHKH) AJds APYroro poga
OTHEJKH — NOAKPAcKH, 00PaboTKH BOCKOBLHIMH 3MYJIBCHAMH.

B 3aBrcuMOCTH OT Xapakrtepa naeHkooGpa3cBaTelNd U COOT-
BeTCTBYIOUIEIO eMy PAacTBOPHTEN DasiHyaoT anipeTypel BOJHBIE,
CMHPTO-BOZHEIE M HA OCHOEe OPraHHUECKHX pacTBoputencil. Box-
Hble annpeTypel H3TOTOBAAKT C IIPHMELEHHEM IJEHKOOGPA30BAa-
TeJT — WIeJIaKka *  (CIHPTO-BOAHBEIA pacTBOp), KazeHHa (llenou-
HO-BOJHBIfl PAacTBOp), a TaKXKe NHCIEPCHOHHOTO THOA — HA OCHORE
4KPHJIOBHX H BOCKOBLIX 3MYJLCHH.

* Weanaynsie annperype MOTYT OWTh M CIHPTOBHIC: wendak (15 %)-l—sm—
nonuifi emupt (85 %3,
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IToKpHTHE BOCKOBHIMH 3MYJbCHOHHEIMHM anaperypaMu c no-
CAeYWUHM JIeTKHM TOJHPOBAHHMEM BpawmaioIIHMHCH IeTKaMH
ofecneunBaeT HCKAIUHTEAbBHO XOPOIINHA BHemHUA BHA o6yBYH C Bep-
XOM H3 HATypajbHOH KOMHU ¢ €CTECTBEHHBIM JHUEBBIM CJ0EM H
Ha3eHHOBLIM IOKPbHiTHEM, NMPeIHA3HAYEHHOH ANS HOCKH B CYXHX
YCTOBHAX.

OnoHako BOZHBIE ANNPETYPH Ha OCHOBE NPHPOXHEIX NMOJHMEPOB
# BOCKOB He OTJIHHAIOTCA CTOHKOCTBIO K BJAre W JPYrHM BHEIIHHM
B031efiCTBHAM, 1OITOMY NpH HOcKe 0o6yBb ¢ T4KHM NOKPHITHEM
OBICTPO TepfAeT XOpoWMfl BHEIUHHHA BHA. Dogec cTOAKHMH K BHeL-
HMM BO3RCHCTBHAM HB/ANTCA ANNPETYPH HE OCHOBE CHHTETHYE-
CKHX TOJHMEPOB B KauecTBe ITeHKooOpasobaTened, ocofeHHO H3-
TOTOBJEHHHC ¢ NPUMeHeHHeM OpraHHueCKHX pacTBODHTeleH: Ho-
JHMBHHHJALETATHEIE H MOJUBHHHJAOYTHDAAbHEE (00e fia 3TWIOBOM
cnupre ¢ njacThhukaTopoM), HUTpouemmionosusie. HauGosee
3¢ dekTHBHE NOAHYPeTaHOBbe annpeTyphl, NpeacTasAfnlHe cobof
Ma/lOKOHUEHTpUpoBaHHble (5—7 %-e) pacTBopn ypeTaHoBOro 37a-
cToMepa B OpTaHHYeCKHX DACTBOpPHTeNsX (aLleToHe, 3THAALETATE
H Ap.), Jdamollife NJIeHKH BLICOKOIO 3CTETHYECKOTO KauyecTsa H
EechbMa CTOfiKHe K MeXaHHYeCKHM H aTMocdepHbM BozneficTBHAM,

Jlakm OpHMeHSAIOTCS A% ASKOPATHBUOH OTAeNKH HH3a OOYBH,
pexe-—Bepxa O0OYBH H KoXrajaaHTepefiHmx wuapgenaunst. Has o1-
JdeNKH TOPUOBOH NOBEPXHOCTH IOAOUIBH HCIOAB3YIOTCHA Liestad-
Hble, WAHMTOMOBHE, GaKeJHTOBHe JAaKH, ANA XOAOBOH MOBEPXHOCTH
fI0J0WBE, a TaK®e AAA Bepxa OOYBH M KOXraJaHTepeHHHX H3-
LeNufl — MaKH, U3rOTOBJEHHBIE HA OCHOBE TEX JKe CHHTETHYECKHX
OMHMepOB, 4To u anuperypsl. OT annperyp oHH OTJHYalOTCA
Gonbuwof wmaccoBoft jgosefl nneHkooGpasoBaTeas (okoao 30 %),
©/1ef0BATEALHO, OHH 00pa3yioT GoJiee TOJCTHE JaKOoBhIE HOKPHITHA.
Haubonee ueHHBIM KaK C 3CTETHYECKOH, TaK ¥ C SKCIYATALHCH-
HOHl TOUKH 3peHUs] ABAAeTCA MOJAHYPETaHOBHINR JaK.

OO0yBHO# BOCK B NpoM3BOACTBC OOYEM HCNOJL3YeTCH AJAd OT-
AeMKH KOMAHBIX HOAQWIB C UeJblo NpHAauua Gnecka XoJ0BOH no-
BePXHOCTH, a Tak:Ke TOPUOBOH MOBEPXHOCTH HOXOWMIB W KaBAavKoB,
3acKU Ae(eKTOB HH3a oOGYBH, TOJFRPOBAHHA AePeBAHHHX OOYB-
HBIX KOMOLOK, CHeyuanvpHufl BOCK — abpasHBHBIA (comepxatunii
alpasHBHBIe 3€pHA) INpPUMEHAETCH AAA TOJAYYeHHs noaHpshderra
Ha Bepxe o0yBH ¢ OTAeNKOH «AHTHK» H AJAA TOHHPOBAHHMA NOJMH-
YPETAHOBBIX NOAOLIB, MOKPHITHIX HBeTHHIM JakoM. IlpH pexoparTHs-
HOH OTHeNKe XOACBOH MOBEPXHOCTH NOJOILB H NPH HOAHPOBAHHH
KONOAOK BocK Ha obpabaThiBaeMy0 NoBepXHOCTs ©OGLIUHO HaHO-
CUTCH ¢ HHCTPYMeHTa, HPOH3BOAAINETO NOJHPOBaHHe (Bpamlaio-
Lefcsd MeTKH HJIH TEKCTHILHOrQ IUCKA).

O6bKHOBeHHBIE BOCK ofpasyer Ha ofpafaThiBaeMOi noBepx-
HOCTH MJIGHKY, KOTOpas MpPHM NOJNHPOBaHMH NpHOOperaeT raailkocTb
Y BCJASACTBHE 3TOrO GJecK, AGpasyBHEIH BOCK OKasbiBaeT ABOSIKOE
B03eHcTBHE: ¢ NOMOINBI0 a6pa3WBa CHHMaeT TOHKHH ciaoi obpa-
JaTeiBaeMQi MOBEPXHOCTH M OJHOBPEMEHHO [ONHPYET M(0BEPX-
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HOCTh, NOKPHBan ee ToRKMM ciaceM. OOYBHOH BOCK NOAYYaioT ny-
TeM (¢NJABJIEHHS BOCcKa (HaJpHMep, MOHTAH-BOCKA), HHOTLA He-
CKOJILKHX BHAOB, ¢ BOCKONOJOOHLIMHM EellfeCTBAMH H c JRofaBKoit
Kpacuteneli. PacTeopsad Takofi cnaaB B CKHOHAAPE, MOKHO IIO-
Jy4aTh MOJUPOBOYHBIE Ma3H K o0yBUBE KPeMH, NpeIHASHAYCHHHE
A9 BOCCTAHOBHTENLHOR OTAeNKH O6YBH B NEPHON €€ HOCKH.
donbra Ins neuaTaHHa fABJASETCH MHOTOCJOHHLEIM MaTepHAJOM.
Huxuuii ee  cnofi — ocuoBa — npeacrasasfer co6ofi NONHMEDHYIO
naenky (naBcaH) uaum GyMmary (BOCKOBYIO KaJbKy), Ha KOTODPYI»
tepes pasfieHTeNbBHBH cJ0H HaHeceHO TOHKOE TEPMONNIACTHYHOE
TIOKPBLITHE, CIOCOOHOe NMPH HAarpeBe OTAENATHCS OT OCHOBH, a NPH
HEeKOTOPOM [ABJEHHH TPHJIMNATL K NOBEPXHOCTH, HA KOTOPYIO OHa
Hanochica. (neioBaTeNLHO, 3TOT IUEPEHOCHMbI TNPH NeYaTaHHH

TatGauua 5.3. NpumepHEie cocTasl CMEBOUHHX XHIKOCTER

Macconan gorqa, %

KoMnoreut

1 2 3 4
ITAB (OI1-7, OII-10) 0,2 0,7 — 5
CoupT 3THIOBHI 1,4 50,3 30 20
AmMHaTHAA BOJA — 1 — —
Crunuuap — 1 — 15
Bona 98,4 47 — —
Beraur <« anoua» — — 70 50

ciof (TonmuHO# okogae 10 - MKM) Joaen o6dagate aznresuedr
K MarepHajaM, HAa KOTOpDhe OH HAHOCHTCA. PasjenuTenbHHH ciok
COCTOHT W3 BOCKOBOH KoMmnosuuMH. Ilpa marpeee oH pasmsrua-
eTcsd H TepsAeT ajAre3HCHHYK CHOCOOHOCTh K OCHOBE.

CMpIBOYHblEe KHAKOCTH TpeJHA3HATEHH A8 VAAJEeHHT C H3-
nenns aarpasnennfi, o0pa30BaBIIMXCE B TPOLCCCE €r0 HATOTOBJE-
HHd. Jta onmepauus MPOH3BOAMTCS OOHIYHO Hepes 3anenxkod je-
tbexkTOB H JeKopaTHBHON OTAENKOH,

CMEIBOYHBIE 3KHAKOCTH OOHYHO COAEPaT TIOBEDPXHOCTHO-aK-
THBLble BelllecTBa. Biarogaps aToMy OHHM He TOJLKO OYHILAWOT MO-
BEPXHOCTh, HO H YJYYIIAOT €€ CMauMBAHHE OTAGJOUHBIMH COCTA-
BAMH M, CJeJOBaTeNLHO, CHOCOOCTBYIOT NOBEHINEHHIO &AT€3HH STHX
COCTABOB K QT/AE/MBIBAaeMBIM MaTE€pPHAIAM,

[IpamMensaoT BOZHO-CIHPTOBBIE CMBEIBOUHEIE MKHAKOCTH HAH e
(r1aBHBIM 00pasoM AJs YAAJNeHHA XHPOBHX NATEH) CMEBOYHLIE
MKHIKOCTH HA OCHOBE OPTaHH4YecKHX pacrsopureaei (rabi. 5.3).

Kak BHiHO H2 Ta6a. 5.3, cocTaBH CMBIBOYHBIX HKHAKOCTEH MOTYT
6HTb BechbMa pa3HooGpasHLl, a COOTHOUIEHHE KOMIOHEHTOB — pas-
auugsiM. Ilpw BHiGope cocraBa CMBIBOWHOA MUAKOCTH CJACAYET
PYKOBOJACTBOBATLCA TAKHMM TpaBuiaMy [1]: cMBHIBOUHEH MUAKOCThH
He jgonxna oBpasoBLHIBATE OCAJKA HA CTEHKAX MJH JHE NOCYIH,
npu 00pafoTKe H3feNHd IBeT CMLIBOUHOH KHIAKOCTH He JOMKEeH
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N3MEeHATLCH (B BoJbliret CTENeHU, YeM OT OYHIIAEMOro 3arpfAsne-
HHH), CMOYEHHBI® CMBEIBOUHOH XKHJAKOCTbIO YUACTKH H3ACHIHA [OJI-
- MKHHB GHCTDO BbICBHIXATD.

53. OTJEJIKA HHU3A OBYBH

b\ Hus o6yBu moxHO ToABepraTh OTAEJOUHHM ONEpaldaM B HeNpH-
B4 KpericiHOM BHAe H Ha oOyBd. Ileppmifi cmoco6 nepcnexkTHBHee,
Tak KaK NO3BLJAET ABTOMATHSHDOBATH INPOLECC, CYIIECTBEHHO MO-
BHCHTE TNPOM3BORUTENBHOCTE TPYAa, HCKMWYHTh MOBPEX/JeHHe
Bepxa o0yBH, KOTOpOe 3adacTyl HeH30eXHO npH ofpaboTke HH3a
Ha o0YBH.

Has ob6paGorku nopouB Gez xalJyka H ¢ KaONYKOM MAH XKe
OTleIbHO Kab/ayKoB B HalleH CTpaHe M MHOTHMH (upmMaMM 3a py-
0eKoM  BbIIVCKAWTCA KOMIJAEGKTH 000pPYIOBAHHA, BKJAIOYaI0NIHE
PAL MAWIHH, B TOH H/JIH HHOM CTeNeHH arperHMpOBAHHHIX, HMEHILHX
aJeMeHTbhl aBTOMAaTHUeCKOro yupaBiaenud. Hanpumep, B KoMnJaexre
ofopynoBanust upme «Paabte» {BeankoGpuranHn), npumense-
MOrQ Hapsay ¢ APYTHMH H B oTedecTBedHOR QOYBHOH MpoOMBIILIEH-
HOCTH, OJHa MallHHZ YKJAaAblBaeT MONOLIBE B maukH no 12 map,
Apyras ¢pesepyer ypes (B mauxkax), TpeTbs YyAadaser NEJAb H
“yeTBepTras OKpawmnsaeT ype3. [1pou3BOAHTENBHOCTL 3ITOTO arperu-
POBAHHOrO KOMIUIEKTa W3 4YeTBlpex Mamud — 360—600 nap no-
LOIIB B Yac.

Hlupokoe pacnpocTpaneHHe NOJAYYHJAA TeXHOJOTHS H3TOTOBJe-
HUA NpeiBapHTenrHO OOpPabOTaHAHIX W OTAENAHHBIX Y3J0B, €O-
CTOSILIMX M3 MOZOWBBL U KaGnyka, B TOM uHCNe Ras oOyBH BHC-
wefi KaTerOpHH KayecTBa, Ha BHICOKOM Kabayke. as u3srorosie-
HUAl H OTAQJKH TaKHAX Y3J0B CO3JAHBI KOMIUIEKTH 00OPYROBaHHs
(nTaapsiickue ¢upmul «CHaexor, «bpyaxu» n ap.). Texnoaorus
BKMouaer 20 onepauuit u Gonee. [locienoBaTelLHOCTH TEXHOJO-
THYECKHY ONepAUHi H3TOTOBJEHHS M OTHEJKH HH3a 00yBW Ha BRI~
COKoM Kaluayke Takas:

1) PHipaBHHBAaHHE KOMAaHBIX TOACHIB NO TOJIIHHE H B3Lepo-
g? IHBaHHe;
g 2) waudoBaHHe XOJAOBOR 4YacTH NOIOWIB MeJKO3epHUCTOH a6-
pa3uBHON LWIKYPKOI;
3) ¢pescpoBanue TOPUOBOH UAaCTH NOJOULIB B Nadykax HJAH No-
NAapHO;
) 4) ropsyee THCHENHe DEKBH3HTOBR (paaMepa, APYTCHX 3HAKOB)
Ha XOAOBO MOBEPXHOCTH MOAOUIB;
5) npoduIHPOBaHHE KOMKAHBIX NHOAOIIB ¢ HEXOLOBOH CTOPOHB;
6) yiOTHEHHC TOPIOBOH YacTH ¢ NOMOWEK wails, uMewmed
! npoduas ¢pesn, Ho Bpalaiouelica B TPOTHBONOJOXKHYIO CTO-
POHY;

7) ofpasoBanuc xeJoOKa B HOCOYHO-UYYKOBOH 4YacTH 00OCIIB
IJIS 3ATAKHOH KPOMKM 3aroTOBKM ¢ OJIHOBDEeMeHHBIM 06pa3oBa-
HHem GOPTHKA 3a/laHHBIX BHICOTHl M HIMPHHEL
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O6pasoBanne xenobxa MOXKeT ObITb COBMEWEHO ¢ I1OJHpPO-
EanieM TOPHOBOH YacTH MOJAOIIBBI HACPETHIM HHCTPYMEHTOM, Ha-
HeCCHHEM PHCYHKAa THCHEHHEM Ha BblCTyHamoWHH (BHIHMBIM) Kpa#
MOAOUIBEL, COYCKAHHEM Kpas MOAOMIBH;

8) oKpamMBaHHe TOPUOBOM YACTH MOAOWIBEI H IOACYHIKa (5—
7 MHH);

Q) paszBaMBaHHe MOJOWIBH B NATOUHON YacTH (0AHA YacTh
TOAOUIBLL MAeT mol Kalayk, oHa ofpyGaercd, Apyrasi— Ha Kpo-
KYJ1b);

"10) dopvuposaune nogoms (a5 06YBH HAa BRICOKOM Kabayke)
¢ LedbKr NpugaHHa HOPME, COOTBRICTBYIOLIeH clefly aToi o0yBH;

11) B3bepolwlHBaHWE B HOCOUHO-IIYUKOBOH YACTH XOAOBO# cTO-
POHbl NOJOWIBHE ¢ LeJbI0 HOCJELYIOLEero KpenieHds NpodHAaKkTH-
H4ecKOH PeSHHOBOH NOJMETKH;

12) HaHeceHHe KJies Ha B3BEPOUICHHYI YacTb NOACLIBH, NOA-
CYIIKa H IPHKJIEHBAHHE NOAMETOK,

13) ofpeska BHICTYTAOILINX KPaes NOAMETKH;

14) nanecenMe Ha MOAOHMIBY Kiesd ¢ HEXOAOBOH CTOPOHHL [O-
AQLWEBH N0 KOHTYPY H CYIIKA,

15) npuxaenBanue kabnyka H 3aTeM JONOJHHTENLHOE Kpem-
JeHHe NATOUHOH YacTH NMOZOWBE K JAfnucy kKabhyka asyms ckob-
¥aMH (¢ NOMOIULIO NMHEBMaTHUECKOTC MHCTOMAETA);

16) HaxaenBanHMe KPOKYJSl MOJAOWIBB Ha Kabayk,

17) mnndgosanne GOKOBOH NOBEpXHOCTH KaOMyKa W ypesa Os-
TOYHOMH 2aCTH AOAOLIBHI;

18) moaupoBanue §OKoBO uacTu KalJyka cHauyama alpasHB-
HBIM, 3aTeM OOBLIYHBIM BOCKOM € IIOMOIIbI0 TEKCTH/BHBIX H B 3a-
KJIOYCHHE BOJIOCAHBIX BpallaioUIHXCS INETOK.

[TpuveHeHre Tako# TeXHOJOTHH MNOATOTOBKH H OTIEAKH HH3a
ofyBH BO3MOMHO JAHWH (pPH HAAWYHM CHEUHANBHOTO BBICOKO3(-
¢pexTnirHoro obopynopaHus. B cBolo ouepenb HannuHe TakuM of-
pa30M TOATOTOBJEHHOTO HH34 JaeT BO3MOMKHOCTH HITOTOBAATH
JKEHCKYH Hapsauyw o0yBp Ha BBICOKOM KalJyKe Ha BBICOKOMpO-
H3BOAHMTEAbHEX MeXaHM3HPOBAHHHEIX NOTOKAX.

[MlogomwBel KaK B HENMpPHKPENJEHHOM, TaK M B [PUKPENJIEHHOM
BHIe OTAEJNLIBAIOT MO YACTHM: OTAENLHO TOPHOBYID W XOAOBYIO TI0-
BEP XHOCTH. )

[Tpu oTpenke ype3a NOATOTOBHTENbHBIMH ONEPALHSMH SIBJIS-
10Tcsl PpezepoBaHlie H HHOMZA YIJOTHEHHE BpAIIAKOUHMCS IHCKO-
06pa3HEIM HHCTPpYMeHTOM (cM. 4. 1).

OkpallHBaHue ype3a NOAOWIE MOXHO NMPOH3BOJIHTh pacnblJIHTE-
Jem (2—3 pasza ¢ NPOMEXYTOMHON [OACYINKOH B TeuenHe |—
2 MHH} BpyYHyIO HIH ABTOMATHUECKH. [MpumenswTes HuICTPOCOX-
HylHHe OKpalueHHble CONPTOBHE JaKkH (WelJadyHblf, HAHTOJOBHI
2530 %-ft KoHUeHTPALUHH), BOAOSMYNLCHOHHBIE KPACKH.

OxpallHBaHHe ype3a MOMNHO TaKKe OCYIIECTB/ATH MEePeHOCOM
KPacK# ¢ Bpallalolierocss BajiHKa [NpHHUUN Nofo0eH HaHEeCeHHIO
KJesd ¢ NOMOWbIO BajgWka {cwm. pasgen [.1) mepemenHoro nua-
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k. merpa). Tlpumensis NpPOQHIHPOBAHHBIE BAaJHKH, MOMXHO OKpalH-
f: BaTb OAHOBPEMEHHO TOPUOBYIO NOBEPXHOCTL M Kpall Mo NepHMerpy
XOXOBOH NOBEPXHOCTH MNOJOIIBEL. Moryr mpUMeHRAThCS HATEKCHLE
M cOAepalliMe BOCK Ka3eMHOBHIE KpackKH. B mocnesHem cayuae
.88 OoKpaiulHBaHWeM CJeayeT IOJHPOBAHHE Ypesa.

ITogoOHoR oTae/Ke MOMKeT NOABEPTraThCA H TOPHOBAS MOBEPX-
"HOCTb MOJOLIB M3 KOXKeNnoJoOHBX pe3dH. OAHako IJAA HHUX ¢H-
SHKO-XMMHUECcKas OTJelKa TpUMeHsdeTcs He Beerja.

Orpesrka XOAOBOH NOBEPXHOCTH KOKAHBIX NOJOWB C MpHME-
HEHHEeM KA3EHHOBOCKOBBIX KPAcOK, TPeOYIIHX HOJHPOBAHHHA, HaH-
Gonee Tpyaocmira. OHa BKAWUaeT oNepalMH: MmIMH(OBAHHE XORO-
BOH MOBCPXHOCTH OAHO- HJH JABYKpaTHoe (BTOpo#l pas mando-
BANBHOR IIKYpKO# 3epuHcTOCTBIO 8—10) ¢ mocaemywiuy mocje
KaXKA0ro paza ylajleHHeM NBLIHM; ABYKPAaTHOE HaHeceHHe KPACKH
¢ TPOMEXYTOUHOR CYIIKOH M UOJHPOBAHHE ¢ BOCKOM B HEeCKOJLKO
npuemoB. Onepauui NOAHPOBAHHA OOHUYHO BHOOJHSIOT HA Ma-
wHHe, ocHalleHHoR Habopom wmetek (mampumep, XIIII-3-0).

JAas o6yBn He BBHICIUETO KauecTBa XOJAOBYI0 TOBEDXHOCTH
MOAOIUIE MOXHO OKPANMBATH JATEKCHEIMH KpackaMu (Ha OCHORe
CKC-65-1TT1 wau JMMA-65-1TT1 u ap.). Otmenka mnpu 3TOM
yOpoluaeTcd, Tak Kd4K 9TH KPacKH AAT  YIEOBJIETBOPHTEJbHEIH
faeck He3 noaHpoBavusa. Kpome TOre, CHH HMEWT BHICOKYlD ajre-
3HI0 K KOKe, UT0 HHOPA2 TO3BOJASeT HCKJAMYHTL H ULIHGOBaHHE
XOIOBOH noBepxHocTH. B rtakoM cJydae OTAeslKa XOAOBOH NoBepx-
HOCTH HOIOLIB JATeKCHLIMH KDACKAMH BKAKYAET TOJbKO HaHneceHHe
KPACKH H €€ CYLIKY.

X0A0BaA NOBEPXHOCTH NOACIUE H3 CHHTETHYeCKHX MaTepHajoB
(KomBO/AOIIA, NOPHCTOH pesnibl, noaxyperada, T n Ap.), Bu-
PyOJIeHHBIX W3 JHCTOB [N (DOPMOBAHHBX, AEKOPATHBHOH OTIEJIKH
o0BIuHO He TpefyeT; e€ JHIUNb OUHLLAIOT OT 3arpsA3HeHHH BAJOCH-
HBiMH BPallAlONHMHCA HIETKAMH.

54. OT/IEJIKA BEPXA OBYBH

HekopaTusnan oTAeAKa Bepxa oOyBH 3a4acTyl HadydHAETCH eule
10 cOOPKM 3aTOTOBOK Ha JeTajisX, a 3aTeM 3aBepilaeT TEXHOJOTH-
ueckHi npouecc. Ha 3zapepmaniueif ¢TajHU TeXHOJMOTHYECKOTO
npouecca TPOH3BOAHTCA M BOCCTAHOBUTENBHAS OTAENKA: YICTKA,
_ pasriax{uBaHue CKJAJA0K M HEPOBHOCTEH, a TakKXKe BOCCTaHOBJe-
. HHe NBeTa ¥ Ojecka.

[ 54.1. OTAENKA AETAJIER BCPXA OBYBH B NIMTOCKOM BHIE

.o B ortzenky ngetanefl o0yBH B IVIOCKOM BHAE BXOAAT OKpallMBaHue
’ KpaeB, 06paboraHduX B o6pe3Ky, THCHeHHE H HaHeCc€HHEe UBETHBIX
PHCYHKOB.

OkpaluupaHne KpaeB KOXKaHBIX JAeTasged pepxa IIHPOKO HC-
NOABL3YIOT TIPH H3rOTOBJACHMH 06yBH M3 100TH v cavjajni. Kpas
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JdeTanefl pepXa OKPAWIMBAlOT B 11a4KaX B LBeT JHIEBOH NOBEpX-
HOCTH KOXW ¢ MOMOIibI} TAMIOHA, IHETKH H/IH NyJnBepH3aTOpi.
OOnyHO NPHMEHAKTCH KPAacK¥ Ha OCHOBE BOAHLIX PacTBOPOB.

THCHEHHE TOBEDXHOCTH HeTaTeH MPHMEHST [ad JeKOpaTHs-
HOro oGopMmiends Bepxa OOYBH H3 HATYDPalbHOH, HCKYCCTBEHHOH
H CHHTETHYECKOH KOXMNH.

Tucuernue jJeranefl H3 HaTypaAbHOH H CHHTETHYECKOH XOXKH
OCYLECTRANIOT C NMOMOUIBIO HArpeTofl MeTaaauuyecKofl NIAaCTHHKH,
NPHKPEIVIEHAoR ¥ nante GopMyloUWero npecca d HMewolied Ha no-
BeDXHOCTH COOTBETCTBYIOIHA pHCYHOK (BHIPABUPOBARHBLIT WJH
noJdyueHHblil odceTHuIM cmocoboM). PopMOYyCTOHYNBOCTL NOSYUYae-
MOPO Ha JeTAIAX PHCYHKA 3aBHCHT OT napaMeTpoB (ODMOBAHHA:
TeMIepaTypsl, Aapjienns, BpeMeny. JIns HATYpadbHOH KOHM G0Jb-
Woe 3HAYEHHe HMEeeT TakiKe BJAXHOCTh MaTepHAaJa.

JAs THCHEHVH [IEKOPATHBHLIX CTPOYEK, HMHTHPYIOIHX HHTOY-
HHH OB, APUMEHHIOT clielHalbHble MATPHUL,, HMEWOUIHE Je3BHS
C HaceukoH U H3CTHYTHe B COOTBEeTCTBHH ¢ (OpMOit cTpoukd. [o-
pAuee THCHEHHe ZEKOPATHBHMX CTPOUEK BEIMOJHAKT ¢ OKPauiHBa-
HHeM W/aH Oe3 sero. OKpamHBaHHe HMHUTHPYEMOrO HIBa TPOM3BO-
HUTCSE METOLOM IePeHOca KPACKH C  HATPeTOH MaTPHUK  Ha
orTiennBaemele JeTaqH. HenoassywTes crnuproshie GHCTPOCOXHY-
M@ KPAacKH Ha OCHOBE NOJHBHHHJIAHETATHOTO JAHGO HIEINRYHOro
daka [1]. OOpluHO ropsdee THCHEHHE CTPOUEK UPOHIBOAHTCA I1DH
Temnepatype 100—110°C, nasneusu 0,8—1 Mila B Teuenue2—3¢
wa npeccax [I'TIT-45-0 p ananornunbIX HM.

THcHenHe [eKOPATHBHBIX CTPOUEK MOMKET OLITh COBMEUIEHO
¢ Bupybannem geraqed. as sroro B BEIpYGOYHBIX pe3akax ycra-
HaBJMBAKTCS JAONOAHUTENbHBIE JE3BUS ¢ PHCYHKOM HMHTHpyeMOH
CTPOYKH.

THCHEHME DHCYHKOB Ha JeTadsX BepXd H3 HCKYCCTBEHHBIX KOXK
C HNOJHBHHHAXJODHAHLIM ROKPHITHEM T[POHIBOAMTICH € HOMOLLIO
JHNeKTPHUECKOTO HAarPeBa HA BBICOKOUYACTOTHHIX YCTAHOBKAX {cM.
pasneda 2).

Hanecesne LBeTHBIX PHCYHKOB NpPH JEKODHDPOBAHHH BepXa rJas-
HBIM 00pa3oM AeTCKOH, HO HHOIMA H KEHCKOH JerHell 00yBH Momer
NPOH3BOAHTECA METOAOM Teuartanus uepes Qodaery, rpadaperdoro
HeYaTAHHA WAH TCPMONEYATAHHSA.

[TevaTauue weped QOABLIY OCYHIECTBIAETCH B NpeCCax
¢ [OMOWDBI0 CHEUHAJALHEIX HArpeBaeMBIX TNY2HCOHOB (ITaMioB)
¢ BHIMPABHPOBAHHBIM PHCYHKOM. CYIIECTBYIOT CHENHAJIbHBE NPECCH
(nanpumep, PP-33 odupmer «Fortuna» ©PT) ¢ asromaTiyecxoll
nogatell AedTbl GOABTH H aBTOMAaTHUECKH PEryJAUPYEMBIMH pexM-
MaMmHi opmopanns. OOGHYHO NMevaTadHe Yeped QOJbIY Ha JeTaasx
H3 HATYPa/JbHOH KOXH NPOH3BOAAT NpH Temnepatype 90--110 °C,
Aasneun 0,2—0.3 Mlla v nporoaxurensuaocti 2—3 c.

Hanecedne TpadraperHnix neYaTHHX PHCYHHOB NPHMEHAETCH Kak
I8 KOXaHOro Bepxa o0YBH, Tak W aid Bepxa o0yBH H3 TEeKCTHAL-
HElX MaTepuajoB. Tpacgaper npeacrasaster cofoit ZepeBsHHYIO
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¥ paMy C HATHHYTHIM CHTOM M3 NJIOTHOH LIeJAKOBOH, KANPOHOBOH HJIH
. MeTaJJHueckoli (Gpomusa, JaTyHk} ceTkd. Ha cuto doToxHMHue-

CKHM cIoco6oM lnaHeceH DHCYHOK. Kpacka ¢ Tpadapera MOmKeT ne-

" DPEHOCHTLCS Ha JeTadb JHLIb B TeX MecTax, riae uMeeTcd PHCYHOK.

Tpacdaper nakaaliblBaoT Ha JeTasab Bepxa o0YBH, 3a/HBAIOT B HEro
HeGOo/bII0e KOAHYECTBO KPAacKH H DABHOMEDHO PaCnpelensioT ee
¢ MOMOILbl0 PaKkjJx o Beel MOBEPXHOCTH. 3aTeMm Tpadaper cHH-
MaloT, 4 JeTajb ¢ HAIECeHHHM PHCYHROM Bolcymupator. s tpa-
dapeTHOrO mNeyaTaHHA Ha KOXE MPHMENsIOTCS HHTPOIMasesLle,
4 Ha TKAHAX — JIATEKCHBle KPACKH.

Cnocod M KavecTBO M3TOTORJeHHst Tpadapera MOTYT OKa3bBaTh
CylIecTBERNOE B/IusIMe Ha KayecTBO PHCYHKA, MOJAYYae€MOro Ha Ae-
TaAsX 00yau.

Y30pul Ha AeTanAX H3 TeKCTH/ILHBIX MaTePHAJOB MOMKHO IOJY-
4ath ¢ NOMOWBI0 WAGJIOROB ¢ BHIpe3adiitiblM A€KOpaTHBHHIM PHCYH-
koM, Kpacka B 3TOM c/ydde HAHOCHTCR PaCHBLIHTEIEM.

CyliecTByeT OecKOHYaKTUHA MeTon TtpadaperHoro nevaTaHHH
E 3/eKTpPOCTATRuecKoM Hode. [Ipy »70M WaTtepuan He compdkaca-
ercs ¢ CceTKOH M MeJKOBMCIEPCHAd KpacKa 4epe3 cHTo najacT Ha
MatepRas MoA AEHCTBHEM CHJA NIEKTDOCTATHUECKOrO NPHTAKEHHHA.

DeckouTtakTabil cnocof TpadapeTHOro NeyaTaHua HMEeeT Ofipe-
JlefeHHble [PEHMYUIECTBA MO CPaBhenuio ¢ KouTakTubM., OB no-
3BOJSET NOAYYAThL GoMee UeTKHE DHCYHOK, RAHOCHTH H300paKenne
He TOJLKO Ha MIOCKHe U3JeNqufA, HO W 11a U3Ledus Ji0eH (hopMbl,
Onnaxo 4ast 31or¢ Meroga TpefyeTcd cmelHa pHoe 000pYI0BaHHE.

MeToR TepMoneuaTaHds 33aKJ04aeTCst B TOM, 4TO DHCYHOK Ha
JeTaaw NePelocATed ¢ OYMAXKNOA NOAAOXKKH, Ha KOTOPYI lipeasa-
paTeAbHO {LINA HakeceHa Kpacka, cnocofHag upH NOBHILEHHOH
TeMiepatype cyGAHMMPOBATE H TakKHMm ©o0pasoM fPH KOHTaKTe
C APYTHM MaTepHaJoM NepexOIWThk Ha Wero H OKPaLiHBATh.

TexHOJOTHA TOJYUCHHS PHCYHKA TaKadA Xe, KAK ¥ NpH nevard-
uAu depe3 Goavry. Oanako tpedyioTces Gosee BhlicOkad TeMhepa-
TYpd, HAIDHMEpP TpH UAHCCEHHH MEHATHOCO PHCYHKA Ha XJIQMNUaTo-
OymaKHBIH MaTepHaa — okoao 180 °C,

TToayyuTe Ha AeTaAsX B MJIOCKOM BHAE AEKOPATHBHBIE 3 PeKTH
MOKHO NepdopHpoBaHHeM H axypuoil cTpoukoil. Tlo HaszHaueHHw
MX cJeAyeT OTHOCHTb K OTHEAKe, 4 [0 TeXHOJAOTHUECKHM OCOoOenHO-
CTAIM  HCHOJHEHHS —— COOTBETCTBEHHO K npoueccad pe3awus H
K IIBeHIBIM NMPOLECcCaM,

IlepdopupoBanie NPOH3BOAUTCA Ha CcOeUHadbHBIX Iipeccax
¢ NOMOUIBK) MaTpul, B KOTODPBle CMOHTHPOBaHBI TPOSORHHKM HYIHK-
HOH (OPMLI H pasMepos.

Hanecenne aXKypHoll cTpoukM Gofee CAOKHOIO DPHCYHKA WIH
BLILHBAHAE ACKOPAaTHBHBIX 3HaK0B, »>M0OJeM (HalpHMep, Ha roJe-
HHUE CHANOMEK # 7. 0.} OOBIYHO BHIOOAHAKT Ha IIBEAHLIX aBTO-
MaTax. :

Anonuwauyy MOXKHO HAaHOCHTL HA JeTajH B MJOCKOM BHAe, HA
3aroToBky Bepxa obysH u na o0yBb mocie cOOpKH.
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5.4.2, OTHLEJIKA BEPXA OBY¥BH NOCJHE EE CBOPKH

Texuonorus oTAeakH Bepxa o0yBH Nacie ee cOPKH BKJAYAET one-
pauuH: YMCTKA BepXa H NOJAKJalKH, 3afeJKa AeteKToB, peTYIIHDO-
BaHHe Bepxa, YTIOKKA BepXd M NOLKJAAAKH, TOHHDOBAHHE, B OT-
AeJBHBIX CAYYadX — NOJyuyeHHe NoAupad{erTa, anmpeTHpoBaHuC.

YucTtka Bepxa M NOAKJAAJLKM IIPOH3BOAMTCH L7 YAaJdclHs 3a-
rPpA3HEHHH, 00Da30BaBLIHXCA MPH BHIOJHCHHH TeXHOJIOTHYECKHX
onepauui, a TakxXe IJf TNOATOTOBKH NMOBEPXHOCTEH K HaHeCeHHO
OTAeJOYHBX COCTABOB NPH TOHHDOBAHHH M annpeTHpoBanud. [as
a0yBy JMTHEBOIO METOAA M METGAa MPeccOBOH BYJAKAHHM3ZUHU Npo-
A3BONTCA YalieHle BEIIPECCOBOK.

MexaRHyeckasa 4HCTKA [OBepxlocTeil 00yBH TNPOH3BOAHTCH
TEKCTHALHEIMH W BOJIOCSHBIME BPAIlAKIHMMHCH 1IETKAMH, HaipH-
mep Ha mamuHe XIIFI-3-O, a rakmke Bpyunyw pesuskoil. Jas un-
CTKH BePXd U3 BeJWpd OPHMelsiolca IMeTKH H3 KecTKOTo BoJoca
H pe3HHOBble, a TaKKe KapaoJeHTa.

UneTka MexaHUWecKHM cOoco0OM HAa BPalLAOMIHXCH LIETKAX
BO3MOXKHA TOJLKO AJA 06YBH H3 KOX ¢ TeIJNOCTONKHM M CTORKHM
K CYXOMY TP@HHIO MOKPBLITHEM.

Xumuueckasn yucTKa ODbLIUHO TPOU3BORUTCH BPYYHYIO MOIOLIHME
CpeicTBaMH, KOTOPBIe BRIGHPAOTCS B 34BUCHMOCTH OT Xapakrepa
JarpasHeHus M cBoHcTs oGpadareiBaemoll noBepxHocTH. OHH He
DOJUKHDI HapylIaTh NOKDPHITHE, H3MEHATh erc uper u Gharrypy.

3apenka nedekTOB W PETYUIHPOBAHHE IIPOMIBOANTCA A0 alllpe-
THPOBAHMA KOHLENTPHPOBAHHDIMU KpDacKaMH, TOA00paHHBIMEH TNO
XapakTepy NOKpHTHA W mBery. [logop Kpacok Ras 3aJelKH ge-
(bexTOB H PeTYLIMPOBAHMH 344YACTYH HBJAAETCHA CAOXKHOA sajaued,
Tpebyloiell BHICOKOR KBamudukamimH KogopHeTa, Qcobble TpyAHO-
CTH BO3HHKAWT B TeX CAYy44dX, KOTHA COCTAB AJH 3aIedkH Aehex-
TOB UPHXOAHTCS JeNaTh H3 KPACOK APYTOro THRA, 4eM Te, KOTophie
HCTOJB30BANHCE A9 MOKPhIBUGro Kpailenyss Koxy. O6buno B Ta-
KHX cayyasx NPUMEHSIOT HHTPORPACKH,

Pue. 5.1. Vrwomku pasnnu-
HOE dopMLl AN pasiaaKi-
BAHIA CKAAJ0K Ha ofyBu
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Hasi 3agenskn nedextoB Bepxa o0YBH CAYKAT MOPOUIKH, MEJKH
M IACTHL.

¥TIOKKa BepxXa H MOAKAANKH OCYUIECTBJAETCA PYUHBIMH 3JeK-
TPHUECKHMH YTIOKKAMH clielHalnHoH  (OPME, COOTBeTCTBYIOULEH
dopMe pazauuHEx dacrelt ofyeu {puc. 5.1). OHu ob6BUHO TOAKAIO-
YapTCA K 3JEeKTPOCeTH 4epe3 aBTOTpaHc(opMaTop R Takum ofpa-
. 30M Temneparypy ux Harpesa (110—120 °C) MoMXHO peryanpo-
BaTh. Pekomengyercss pafouylo NOBEPXHOCTb YTIOKKOB IIOKPHIBATDH
TOHKHM cjoeM (pToponyacTa, 4To CHHMAeT ajiFe3Hi0 K HeMY HOKDPHI-
THA KOXK, T. € TNPeJ0oTBpPallaeTcs NPHAHNAHHe NMOKPHTHA X pafoued
MIOBEPXHOCTH YTIOKKA.

Ilas pasraaskuBanust rofgeHuu] o6yBY THHA CANOT NPHMEHSIOTCH
ClleLMAJMbible MAalIHHBl ¢ HaTrpeBaeMblM MpHcHocobaeHneM LA
MPaBKH roAeHHIN.

TounpoBanue (annpeTHpoBaHHe) TpHUMeHAeTCA MM CO3TAHHA
TeneBplX 3pQeKToB, NOJYEPKUBAKIIHX Kpas AeraNed, CTPOHKH,
neppopauun. Jass TOHRPOBAHHMA HCTOJB3YIOTCH MAaJOBASKHE Dac-
TBOPE HHTPOKPAcOK (HBETHHIE ANMPETYPH), KOTODEE HAHOCATCH
Ha MOBepXHOCTh 0OYBYM TYJLBEepPH3aTOPOM (pacnsiauTeneM), pabo-
TAIUM [CH AeHCTBHEM cxKaToro Bosayxa (puc. 5.2). [lyabBepu-
3aTOpBl OGLIMHG HMEIT KOMIJIEKT CLeMHBIX conesr (dopcyHOK);
OHH MOTYT AaBaTh CTPYIC DACHBLASAEMOH CMECH Ppasauyroil ¢GopmhL.
Haufianee pasHoMepHOe NOKPBITHE NMOAYYAETCA TPH HCHOJIb30BAHHH

Puc. 5.2, Tlyaseepuzatop (a) B GOpeyHKY pasangnof KoucTpykumu (G, &, &)
JUIH HAHCCERHUH OT/CNOMHOTO cocTadd Ha o0ysn cTpyell maocxci dopmsl  (0),
crpveil B QopMe kamaM ¢ uepaBHOMCDHHM NOKpuTHEM (8); c1pyeffl B dopme
KaijiH ¢ PAaBHOMEPHBIM MOKPLITHEM (2}
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Puc. 54. llpuuuunHaabHas cxema
HaHeceHls  OTASNOUHBIX COCTAaBOB
B 3JEKTPOCTATHUECKOM IoJe:

I — renepatop  TOKa; £ — oTpenounpf
cocrar; 3 — p6yBh, 4 — Kamepa; 5 — Bpa-
W OUHITCA gHCK

Y
i J) _
Puc. 53. Kamepa % naneceHHA
4 OTJeNOYALIY COCTABOB

conen ¢ BpallatolHMes BHATOOGDA3HBIM paclpeAeSHTENeM CTPYH
{punc. 5.2, 2.

Bonalbie # ciMpToBLe alNPeTYPhl HHOILA HAHOCAT BPYYHVIO pe-
3HHOBOH yOKOH Haw TamnonoM. Opnako Gojee 3theKTUBHBIM AB-
JAETCSt METOA HAaHeceHHs Hx ¢ MOMOIbI myJbBepH3aTopa. Ilpu
3TOM Bjarogapsd PABHOMEPHOMY H HHTEHCHBHOMY PACHBLIEHHIO all-
IPeTypy MOMHO HAHOCHTH HA MOBEPXHOCTh GoJlee TOHKHM H PaBHO-
MEPHBIM CJI0EM.

[Tpu HaHeceHMM OTIEJOUHEIX COCTABOB ¢ MOMOUIBIO NyJbBepH3a-
TOopa B Jqio6oM caydae TpeSyercd NpHMEHeHHe chnendalbHBX KaMmep
C HHTEHCHBHOH BHTHxKOH (puc. 5.3), B XoTophe mNoMellaeTes
00yBb. [TynrBEpH3ATOPOM MOXHO paboTaTh BPYUHYIO, HO B COBpC-
MEHHOM O6OPYAOBAHHH OOBIUI0 NMYJbBEPHIATOPH YCTAHABIHBAIOTCH
CTAUHOHADHO, a4 H3JE/JIHE LOMEUIAaeTcA Ha BpallaeMoM YCTpolcTee
A BO BpeMa HAHECEHMs COCTARA ABTOMATHUECKH MJAABHO MOBOPauy-
BAeTCH BMECTE C YCTPORCTROM (RampuMep, POTOPUBIM CTONIOM) [0
Takofl TPaekTOPHH, NPH KOTOPOi ofecneunBaercs PaBHOMepHOE
HAHECEHHE COCTABA.

[Tpn HemonnLIcBaHUM TNHEBMATHYECKHX MNYJALBEPH3ATOPOB BO3-
MOMHBl 3HAYHTEJABHBIE WOTEDH OTAENOUHBIX COCTABOB, TAK Kak TpH
obpadoTKe He Bech COCTAB MONajaeT Ha uajename. B aTom orHOUIe-
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b HuM Gosiee 3h(eKTHBHEIM ABJAAETCE HAHECEHHE OTAENOUHBIX COCTa-
BOB B 3JeKTPOCTATHUECKOM moje (pHc. 5.4), 4TO IO3BOJAET LOBE-
CTH NO0JE€3HOe HCINOAL30BAHHE OTAEJOdYHOro cocTaBa ao 60—=80 %.
Kpome roro, MeToz No3BoJAET HPOBOANTH 06paboTKY B 3aKpHITOH
KabuHe H npepoTBpalllaTh TAaKHM 00pasoM NonagaHHe JeTyuHX
pacTBOpHTERelf B OKPYXKAIIYI0 CpPely, KOTopoe MpH o0byHOH

k IYJEBEPH3AUMMHA HEH30EKHO jnaxe B CIyYae NPUMEHEHHH XOopolei

' " BEITAXKKH.

: B 3akiioyenye BaRHO OTMETHTh, 4T0 HAHECEHHE OTAeJMOYHELX
COCTABOR TNYABBEPH3ATOPOM HIM 3Ke€ B 3JIEKTPOCTATHYECKOM NOJAE
HCIOAL3YEeTCH AJS OTJAeJKH He TOJLKO Bepxa, HO H HH3a 0O0YBH -
{nopowBbl, KAGNYKOB), a2 TAKMKE KOMTrajauTepelusix uzgeani. [1pu
3TOM IPHMEHSIOTCA Te Xe o60pydoBaHHE H OCHACTKA.

5.5. OTOEJIKA KOMXTAJIAHTEPEHHBIX M3IEJIHH

Jansa koxrananTepeHHBIX H3AeAHH TPHMEHAIOTCH N0 CYIIECTBY Te
e BHAH OTHEJKH, 4T0o H Faf oO0yBH. IIpH H3rQoTOB/IEHHK KOMKra-
JAaHTEPeHHBX HILENHH 3HAYHTEJLHO B OOJbIUHX Maclurafax, uem
45 o0YBH, HCNOJB3YIOTCS HCKYCCTBEHHblE ¥ CHHTETHYecKHe MaTte-
pHaMb, COOTBETCTBEHHO Y€MY M BBIOHPAIOTCA BHIBL OTAEJIKH: THC-
HeHHe, a AJAA KaPKacHHIX H3meauil (4emopanoB, GyTAAPOB) — OK-
pamikBaHHe Bcero H3jenHd, NedyaTaHHe pHCYHKa depes (oJawry,
TpagapeTHEM cnocoGoM H Ap.

Oraenka KOXKAHBIX MEPYATOK HMEeT HEeKOTOpHe OCOGEeHHOCTH.
Hx cHauaga nojapeprawT (opMOBaHHI (npaBKe), YTIONKe, 3aTeM
NoOJHPOBaHHID (IISHLEeBaHNW). POPMOBaHHE IIPOHIBOAUTCS Ha cie-
uMaJbHBIX (popMax npH nobbimeHHofi (90—100 °C) remnepatype
B Tewehne 30—40 c. Ilepen 3THM NepyaTKH YBAAKHAT (OPOBSJIH-
BaHHEM},

3aTeM CJeLymT HX BHOPaBka HAa MPAaMOPHBX IWIHT&X C TO-
MOIIBI0 METAJJHYCCKOTO BAIHKa KOHHUYECKOH JOpPMEL H DpeccoBaHye
Mexay JucraMH kaptoHa (oxoqc 10 muH). B sakjamoueHHe NPOBO-
JHTCA MOJNUPOBAaHHME Ha Bpallawmuxca Gapafanax, OOTIHYTHX
JnoweM, AJf NpHAakuA GJecka,
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MPOEKTHPOBAHHE TEXHOJOFUYECKOTO
APOLECCA NPOU3BOACTBA ObYBH

6. MPOEKTHPOBAHHE NMPOUECCOB
NMOATOTOBHTEJAbHOTO MPOHU3BOOCTBA

6.1. CTPYKTYPA INPOLECCA INPHUHATHSA
TEXHOJOTHYECKHX PEIIEHWH

Jlas Beinycka 00YBH HOBHX 00pa3uoB cJAeAyeT MOATOTOBHTb NPOH3-
BOJCYBO, NPHHSATL peliende MO BHOOPY CX€MB TEXHOJOTHIECKOro
npouecca, COCTABJEHHID MapIIPyTa, ONepalHouliol Texuodoruu. Ha
OCHOBE aHaJH3a [polecca BHIIOOJHEHHS 3THX paloT Ha KPYIHBIX
npeanpuATHAX, o00OUIeHHA JaHAHX QYHKUMOHAALHOH H CTPYKTYp-
HOH Moaenx cHCTeMbl O0YBHOFO MPOM3BOACTBA OBIIO COCTABIEHO
OTIHCcAaHHe Mpollecca NPHHATHA TEXHOJOTHUECKQFO PELUeHHT [0 Bbi-
Gopy onepayuuii mponsBoactTBa o0yEH, pacuerTy noTpeBHOTO KoJaHYE-
¢TBa ofopynoBaHHd H uHchaa pabouux (CM. cxemy). .

CocTaBrneHHas cXeMa [IOKA3EBaeT, 4To B 0OYBHOM IIPOH3BOA-
cTBe TIPOIecc NPOSKTHPOBAHHA HMeel MHOTOYPOBHEeBblH XapaKTep
€ NocNeR0oBATEJALHOH AeTanu3auMell NPOSKTHEIX peUIeHMH Ha KaX-
AOM 3Tarte.

TloaroToBHB HCXOAHYK MHboOpMAaLHI) H veTko chopMy/aHPOBAB
ueTh npoexkTHpoBaHHa {Oaok 1), cTpemaTcs HalTH rotoboe petle-
HHe no Bceft 2apaue HIH ee yacTH. [Ipn sToM noadupaiorT, cHCTeMa-
THIHPYKT M aHAAMIHPYWOT HCXOZHYIO HHGDODMalUNHK: NJAaH Ipex-
MPHATHH, TOCYAAPCTBEHUble CTaHLADPTH, DaHee INPHMEHsBILHECA
TEXHOJIOTHYECKHE TPOLECCH IIPOH3IBOACTBA, KOHCTPYKTOPCKYIO IHO-
KyMeHTamuio ¥ Ap. IIpH wanwdnu B THOOBOH TEXHOMOTHH HIH ap-
XHBe HCKOMOH TeXHONOTUYecKOH AOKYMeHTalHw 6GepyT ee oTTYAA
ro7osoil. Ecsiu 370 HeBoaMoKHO (610K 2), TO NOATOTABAMBAIOT MO-
J&/lb CHCTEMBI COVBHOTO NPOH3BOJCTBA H METOH PelucHHS TeXHOoJIOo-
rHyeckol 3apauu (06Jox 3).

Yatue Bcero MoAeNb CONEPIKHT LeJb 3ajayd H pa3/nyHble OF-
paHKueHHA, HakNalblBaeMble HA €¢ pelleHHs, CMUCAHIBE yXKe He
CAOBECHO KaK B (JIoKe [, 3 YeTKHMH MATeMaTHUeCKHMHK CHMBOJAaMH.
OGplyHO IPH pelIeHuH 3a1ayHd HeoGXOAUMO AOCTHYbL OJHOBPEMEHHO
HecKoabKHX 1estefi. Haupuwmep, npH npomnssomgcTBe 06yBH cTpe-
MATCA PeanH3oBaTh TAKHe LeJH: BblmyckaTb ofyeb TpefyeMoro ac-
COPTHMEHTA, BHICOKOID KayecTBa H AOCTHYb B 3aRaHHBIE CPOKH Mii-
HHMAJbHOH C¢eGeCcTOMMOCTH TPOAYKLUHH MPH HMewlieMcs [apKe
ofopyaOBaHuA, MaKCHMaJbHO BO3MOKHOH MeXaHnHsallHH TpyZa H
T. 4. Tak, rpefoBaHHEe MHHHMH3aLHH ce6eCTOHMOCTH MOMHO 3anH-
€aTh cNeIYIOLIHMH CHMBOTaMH; -
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lloaroTosksd nexoauoit WHGOPMALIAE ATA LOCTABNICHHA TEXHONOIHVeC-

1 KOH ROKYMEHTAMLHN NPOULCCE POMIBOARCTRE o8yEH Tpebyemore komm.

UECTBA, COOTHETCTEYKITUETO CTIHAOPTY, JAMANHOTG ACCOPTHMENTA, npH
MMHHMBNBHBIX JATPATAX TPYIA, COEACTE H BpEneHN

Y

CocTamnense mogens cu- |.

cTembi 06yBHOrC NpOMIBoR. | HET / - Hafigéwo 7w  Hexomoe Ra
—p| 7 | cTB2 M Meronas peitrernn 3a- | TEXHOTOTHYOCKOE  penteuMe

Asvk BHGOPE PANHOHANLHO- CPEOH MMBMOUMXCA B APXM-

M OpoUecca NPCH3BOACTRA . »e?

¥

dopmynHponanne
‘ Cocrapnonne mapman- KPHTePNA OTCEHA Ba- _" Orlop panmoHansHoi cxe-
TOS CXEM TEXHONOTH- Lt ¢ |puarton oxem Texwo- MB T¢XHOMNOrHYEC KOTO
HECKOTO Hpouecca I JOIMUECKOTD TPOLEC- nponecca

=

ca

Y

, Cocrasmenme DapHaH-
4’| To3 rexwonornwecxo- 5’

WOPMYNHPOD BHNE
KPHTEpUA OTCEBA Ba:
PHAHTOB TYEXHO/IOTH-

CHHTea PAUKHOHATLHOTO
1 ' | TexHOnOrHYECKOTO NIpO-

To npotecca NECKOTO fIpoKecca ugcca
) ]
) GopMyRAPORANKE -
" CocTannemie aspaan- ; o xpn-:epunpurcen B | fon gjﬁfo,":.‘:::ﬂ;m;ﬁ“
4" | ror onepanmornoi 3" |pwsuror omepaguon. TEXHOITOIMH
TeXHOJIOTHH HOR TEXHOITCTHH
HenbBxomamo TNH  pethenme " ns BuiGop panvowaTbHoR npoOr-
7  |MpPOrpaMMHpONANHOTC ynpas- -] PaMMBL YNIPABNEHHA aBTOMa-
NEHWA ABTOMETOM? ToMm
HET ]
¥
Her a8
OnpoGorasme pewieMmuA, <o-
¢ |oTBeTcTRYET NM peruessie u@e- ] 10 Bueapeine pewenis
RHT

Onucanwe npoLlgcca TPAHATHA TeXNOJOTCHUSCKOID pPelleHHsA

)
Z ng — min,

i=1

rae C;— ¢efecTOMMOCTE TPONIBOACTEE 00K MapH o6ysH, i-ro ofpasua; X — ko-
JIHYECTBO TIPOH3ReAeHHON 0GYBI; CHMBOA—~00O03HAUALT «JOJIXHO CTPEMHTLCA?,

n
3ankck , NOKA3HIBaeT, uTo cymmupyrotes CX 1o BceM mpous-
=l .
BOAMMBIM {=M o0pa3yam o6yBH; i=1...n, Fie n YHCAO PasHbIX 06-
pasiioB OGYBH, [POH3BEAEHHBIX NO BHIGPAHHOMY TEXHOJOTHYECKOMY
npoueccy.
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B cBA3H ¢ TeM 9TO 3TH LiedH OPOTUBODEUMBHI (HHAYE UX MOXHO
OblA0 6 06BLEAHHUTL B OANY CHHTE3HPOBAHHYIO), HEOGXOAHMO BH-
ACJHTL H3 HUX [VIABHYIO W JOKafblble nofuend. Las uporpamMmmu-
POBAHHAOrQ peleHus 3ajaul cJelyeT BHOpaTh M3 MHOMKecTBa le-
Jefl 0Ny, TMABHYI0, © MPHHAThH €& 33 UENeBYI0 (QYHKIHK MOLEJH.

B 3ToM npouecce MNPUHATHS TeXHOJOrHUECKOTO PeLIeHUS cJle-
AYyeT YUHTHBAThH M PasiHuible OrPaHHYEHHs, CYUIECTBYIOUIHEe B pe-
anpHO#l 0OCTAHOBKE Ha OPEANPHSTHH, HANPHMEp HaJHuue Tpedye-
MOro napka 0GOpPYAOBaHMs, MOUIHOCTH Lex0B B ap. Panee He yu-
TeHHLIE B HeNeBOH (PYHKIHH «HErJaBHbie» nojnesd Telepb LOJKHH
OblTL 3aMHCAHB MaTeMAaTHUeCKHMH CHMBOJaMH B MOJENH Kak Or-
panmuenun. CoeMecTHoe onucalue ueJeBol OYHKUUH, CHCTEMbl Or-
paHWueHHH SBIACTCS MOAE/IbI H3YUAeMoro fBJeHAA, Maremaruue-
€Kad MOJAedb TeXHOJOIHYECKOro MPOLeccd NPOH3BOJCTBA ONHCAHA
B pazjeine 7.6.

UerBepTLlil, nsiTLlil # IIECTOH 3TANL MPOSKTHPOBAHMUSA HeAeco0l-
Pa3sHO paccMATPHBATL B TOH MOCJAEAOBATENBHOCTH H B3AHMO3ABHCH-
MOCTH, KOTODas XapakTepHa AJs NPOTEKAIHA [PONecca NPHHATHA
peurernil B o0yBHOR npoMeleHHOCTH. Ha cXeme mokasad ofmmi
NOPAAOK BLINOJHEHHA 3THX pabor (6aoku 4, 5, 6). Cxemubl peure-
HHfl 3ajay HA KaxJAOM »Tane OJHHAKOBLI CHAyYyaJla COCTABAAIOT
BO3MOXKHO GOJIBIIEe YUCAO BAPHAHTOB pewenuil (Guaoku 4, 4, 47),
3aTeM BLIGHMPAIOT KOJHYECTBEHHBIH KPHTEPHH OICEBA Meee LEHHLIX
BapnautoB {6AcKH 5, &', 87) W npogoaat subop oAHOTO, Haubosce
palloHaAblOro, peiieHda (GJoKH 6, 67, 6”). B c¢Bs3u ¢ TeM 4TO
npouece MPHUATHA pelleHMA MHOTOYDOBHEBLIH, AONOAHHTENLHO Bbl-
ZedeHtl TPH YPOBHS B Ka¥KIoM M3 GaokoB 4, & u 6.

TToAroTOoBKY TEXHOJOTHYECKOH LOKYMEHTALWH HAYHHAKT C cO-
CTARMEHIS CXeMBl TEXHOJOTHYECKOTO HPOLecca, T. e. onpejleneHns
nopagka {nochneaoBaTenbHocTH) cOopku xeraqeit. Ha vyerBeproM
s7ane nepsBoro ypoBis (610K 47) COCTaBAMIOT HECKOJBKO BapHaH-
TOB CXeM TEeXHOJOIHYeCKOro npouecca, paspadaThiBaeTca BO3-
Moo HoJbliee YACAO BAPHAHTOB, YTOOH He GBLA HPONYUIEH HCKO-
Melil, HauGogee panuonanbubil. flasee, Ha natom srane (Guok 57),
BHIOUPAT KPHTepHH oTceBa BapHauToB cxeM. Ha mepeoM ypoBHe
KDHTEPHH BechbMa NPHOMUMKEHHHE, 5BDHCTHUecKHe (TBOPUECKHE},
MeHee TOUHBlE, Ga3UPYIOLIMecA ualle BCEro 1la  CcA0OBecHOH MH-
dopmanuy. Hanpumep, KputepneMm orceBa cxeM MOMeT OBHTL 06-
LICC TPOrPECcCHBHOC TPeBOBande — MCIONb30BATE NPH COCTABACHHH
cxeMbl COOPKH HOY3JI0BOH METON, B KOTOPOM [€TalH COGHPAKTCH
B Y3JHl, 4 Y3J4H B u3geaue. Ha nocregHeM, mecToM, 3Tane Nepporo
YPOBHSI M3 ICKOTOPOTQ MHOXECTBa BADHMAHTOB CXeM ¢ [IOMOIIGI0
BLIOPAHHOro KpPUTEPHS OTOHPAIOT OAMH, HaHGO/ee PALHOHAJLHLIA.

Ha eropoM yposre (47, 57, 6”) BelOHpaOT panuOHAJBLHHIEN Tex-
HOJIOTHYeCKHA upoLece, BKMOYAIOUIHA NepedyeHb odepauuit (Mapiu-
PYT), HaAaHMCHOBaHHE OBOpPYNOBAHMA H HOPME BpeMeHH BEIIOJHE-
Huf Kaxnol onepaunuu, paspag palouero u HeoOXOJHMOe HX
YHEeAO, IPHMEHsIeMblE MaTepHaJhl.
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Llear ueTBepTOro 3Tand BTOPOro ypoBHA (610K 4”) COCTOHT
R paspaloTke no yxe pMmewinedca cxeme ¢0OPKH MHOMXecTBa BapH-
E. aiTOB TeXHoJorudeckoro nponecca. Hanpumep, ecau cienyer pas-
¥ paBoTaTh mpolect 3aTANKKH, TO HeOGXOAHMO PACCMOTPEThL BCE BO3-
. MOJKHElE BAPHAHTH 3aTAXKH. KJEEBYID, BHYTPEHHEro thopMOBAHHA,

_LIHYpEOM, o0yBHHM rpozgeMm M T. A Jas peurenus atoll sajgayd
KPOME CXeMbl TEeXHOJOTHUECKOro npolecca TpefiyeTcd AOTIONHH-
Teqblan poApobuas HHQOpManHd O JeTafX, NPHMeHSAeMLIX MarTe-
pHasax, TeXHHUECKHX TDPeGOBAHHAX K H3JCIAHIO, XAPAKTEPHCTHKAX
060pyAOBaHUA H T. A., KoTopasf OblLia cofpaHa B Hauade peilleHHsd
(Gnox 1).

Ha nartom stane Broporo ypoBrs (640K 57) neoGXOgMMO BbHI-
OpaTs KpHTePHA aHaJH3ad BO3MOXHBIX BapHAHTOB TEXHOJOrHUYe-
CKOI'C Npouecca. Kpurepuii 0TceBa BapHAHTOB H ONpeAe/eHHA Of-
THMAJbHOCTH HOJ/IKEH HMETh yKe KOJHUecTBeHHYIO Mepy, Tak Kak

' - UMEHHO Ha 3TOM 3Talne 3akKJafbBaeTcs DCHOBA, ONnpegenseTcs cre-

MeHh MHTEHCHBHOCTH (YHKUUOHUPOBAHHS BCEra TNPeRnpPUATHI.
Hanpumep, 3a kpHTepHiA 4alle BCero NPUHHMAIOT TAKOH 3HOHOMH-
YecKHH NoKa3aTelb, KAK MHHHUMYMBl 3aTpaT TpyAa HAU cebecToH-
MocTH. B peayabTare oTceBa Ha miecToM aTane (6Jok 67) moay-
afT ONOTHMAJBHLI 00 BLIOPaHHOMY KDHUTEDHIO TEXHOJOrHYecKHHA
npolece. '

B of0yBHOA NPOMBLIIIJIGHHOCTH ViK€ NPOBENeHO OQNHcaHHe [PH-
€MOB BHIIOJMHEHHS OQbIUHHCTBA onepalinit. [losTomy cocTasienne
BADHAHTOB ONEPALHOHHON TeXHOJOTHH Ha YEeTBePTOM 3Tane TpeThb-
ero ypoBHa (6aox 4'7) cielyeT DPOBOAUTE TOABKO AJAA HOBHIX
NPOLECCOR, He OMHCAHHBIX B THNOBOH TexHosmornu. Ha maTtom stane
{6nok &) cremeHb OLEHKH MoKaszaTened yKe uerkQ 3ajnaHa, KpH-
Tepuii BuIfOpa NpoUECcAa OINACAH TOUHOH KOJHMYECTBEHHOH mepoH,
HepeJKQ ¢ HCHOAB30BAHHEM PHCYHKOB, yepTexkedt M cxem. Hanpu-
Mep, MO MAKCHMYMY NPOYHOCTH INBA NOAGHPAKT YHCAO CTeXKOB
Ha | cM mBa, TOJAIUHY HUTKH, 2 B HHCTPYKLHOHHOA KapTe MpHBO-
OAT  PUCYHOK, UepTeX ToToBOH JgeTafi  Tochde BHINOAHEHHA
nporecca. Ha mectom stane (6ack 6') nosiy4aioT roToBhie TEXHO-
JOTHYECKHE H WICTPYKILHOHHBIE KapThl, MpHMeHseMble I/ peKo-
MeHIAUHH pafoueMy H KOHTPOJA NPABMJIbHOCTH BBIMOJHEHHA orle-
panni.

TIpn BHICOKOH CTeTIeHH aBTOMAaTH3aLMH NPOU3BOASAT MATeMaTH-
Yeckoe OQNHCAHHE TPAaeKTOpull ABHKeHHA paBouux OPraHOB, HH-
CTPYMEHTOB, & TaKMKe BCMOMOraTeAbHBX NepeMelleHHH MeXaHH3-
MoB aBTomaTa (OnokH 7 u 8).

[la sToM ypoBHe OLEHKU TOJBKC YHCJACBHE, clHoBecHas HHOpP-
MalHus OTCYTCTBYET, [ABHKEHME PafodyHX OPraHop agToMaTa 3anpo-
FpaMMHPOBAHO.

[Tapannenvuo ¢ pufopoM palMOHANBLHOrO BapHaHTa Ipouecca
YTOUHAIOTCA pelleHHsl, UPHHATHE Ha NpeALOyIeM YpPOBHe, T. €.
MeX Yy YPOoBHsMH obpasyioTcea obpaTHule chsisu. Tlpu stoM mocie-
ZOBATeJNbHO YJAYULIAWT TEXHOJOTHYECKOEe peilleHHe, BHGHPAIOT
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Haufonee pauUOHANLHHA 10 HPHHATHIM KPHTEpPHAM TeXHOJOTHUYE-
CKHH mpouecc.

[TporpaMMmupoBaHHOe peilleHHe 3aJayH ¢ [OMollk paspabo-
TAHHBIX AJCOPHTMOB MOMKET HATH H 1O APYIOMY 0YTH, MHHYSH
HegoTopule ctajyuu. Tak, B ciAyuae NPHMEHEHHA CHMIJIEKCHOID Me-
TOAA B JAHHefiHOM NPOrPaMMHPOBAHMH IOHCK ONTHMAJBHOTO H JA0-
OYCTHMBIX PelleHHH MPOHIBOANTCA OLHOBPEMEHHO Ha IecToH cra-
JHH, MHHYSI 9€TBEPTYIO.

B samucumocTH oT uHesqH, nocTaplienHol B 6J0ke 3, mpolecc
OPHHATHA TeXHOJOTHUECKOrO PelUeHHS MOXKeT BKJ/KYaTh BCE TPH
YPOBHH, YKA3AHKbBIE HA CXeMe, WAH uacTh U3 HHX, HAOPHMepP TNepBHH
H BTOpaQ#. .

HayueHne onuTa npoeKTHPOBAHHMA Ha MHOICHX NpefnpHATHAX
noKaszaso, uTo UPH 3a0yCcKe HOBOr¢ ofpasia oOHUHO BLINOAHAOTCA
padoTel NMepBOTO H BTOPOTO YPOBHEH, T. €. BHOWPAWTCA CXeMBl H
CHHTE3HpYyeTcs TeXHOJIOFHUYecKHii npomecc. TpeGoBaunsa K onepann-
OHHOH TeXHONOIHH (TPeTHR YPOReHb) BHIGHPAIOTCA M3 TUTOBLIX TH-
NOBHX pPeKOMeHJaldd HAH paHee NPHMeHABIIMXCA Ha NpelnpH-
ATHYU.

B ¢Bfi3d ¢ TeM YTO Ha GOJALUIHHCTBE IOTOKOB IIOK2 He NPHMEHH-
HTCH ABTOMATHI, NPAKTHKA CO3AAHHA [IPOTPAMM YHPABJAEHHH aBTO-
MaTaMH HeBeJHKa W Ha OPeAlNPHATHAX 3Ta 4acTb padoTol He BHI-
NOJIHAETCA.

[Nocne pemeHHs, NPHHATOrC Ha JIKGOM YpOBHe, HEOOXORHMO
npoectd ero onpoboBaHHe H KOPPEKLHIO IO Pe3yJeTaTaM HaTyp-
HBEIX HenobTasufl, Yame Beero 31y pa6oTy (60K 9) ocyulecTBAAOT
TIPH M3rOTOBJEHHH OIBLITHOH MAPTHU HOBO# 0GYBH B MPOH3BO/CTREH-
HHX ycsoBHSX. Heo6xoauMocTh MPOBEPKH DeLISHHS. CBA3aHA ¢ TeM,
uTO MPH COCTABJAEHHH MOJEIH CHCTEMBl H BHIOOPE KPHTEDHEB OT-
€E€BAa M MeTojla pPellleHHs 3alaud JONYCKAITCs HEKOTOpHe YIpolle-
HHA. Mogeas He oTpaxaer abcONIOTHO TOHYHO H3YHaeMBli 00BEeKT,
MO3TOMY BO3MOMKHO, UTO peLUeHUue, NOAYUCHHOE ¢ LOMOUILI MO-
Jend, He OyIeT MOJHOCTLKY NPHEMJEMO AJIA DeajdbHOro OHLeKTa.
Hanpumep, ecay no BulOPAHHBIM KPUTEPHSAM OTCERA BAPUAHTOB Ha
Bcex 3Tamax obecneyensl Tpefyemble NMPOYHOCTL W3LEJNHS H MHHH-
MaNnpHaA cefecTONMOCTE, a 3CTeTHUYECKHE ee CBOHCTBa HE paccMar-
pHBaJHCh H BHELUHHA BUJ NPOAYKUHH HeNpHBJeKaTeNeH, To Heob-
X01HMO BHOBL CHPOEKTHDOBATb TEXHOJOrHUeCKHH Tpolece, yayu-
HIHB OTRJARY OOVBH.

IlpH HeoGXOAHMOCTH TAY60KOH KODPEKTHPOBKH pEIIEHHS BO3-
BpauawTed K 6A0KY 3, TPOUSBOAAT YTOUHEHHE MOJASMH CHCTEME TO
pesyabTaTaM HaTYDHBIX HCOBITAHRH#HR M NOBTOPSIOT BHOBL PAaloTH,
3anKcaklHble Ha BcexX ?Tanax. Takas BepHQHKAallua — ONBITHAA [PO-
BepKa — [IO3BOJIAET CAETATh 3AKJIOYEHHE O CTENeHH BEePHOCTH HC-
xonaHol HHpopManud (6goK 1) M MeToga pPEIUeHHs 3agauf
{Gaok 3).

Ha mociennem, gecAToM, 3Tame NPH BHEIPEHHH PELICHHA Heol-
XOAMMO JECKPHNTHBIYIO, T. €. CNHCHBAIOIIYK HHGOPMaillHio, Npe-
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AKOB BO BCTpeyeHHOH HeonpeledenHOH cHTyalUWH, 3aTeéM Haxo-
AT peureHue no KomOHHALHMM NPH3HAKOB, NPON3BOAAT ofnbllenne
SKCTPANOAALMIO HOBOH MHGOPManuH, BKAWUEHUE ¢e B Ga3y 3Ha-
stf. TIpu JOCTHMEHHH JOCTATOUHOrQ yponrHsl 0asbi 3HAHHA, Ha-
bAAT HMCKOMOE  peulleidue, YIOBJAETBOPAlOUlee  TOCTABJCHHOH

. a9 cO3MaHMA ABTOMATUIHPOBAHHON CHCTEMH NPUHATHA TEX-
BRonoriuecknx peweHnd HeoOXOAHMO HAVURTE CTPYKTYPY Ipauecca
Pemennn, a TAKKe BRSIBHTL WMEHHO 3TY YCTAHOBOUHYWO HHQOPMAE-
FUMI0, Mpon3BecTh (GopMaduM30BaHHOE ONHCAHHE YCTANOBOK, OpHME-
pgeMbIX H4 BCEX CTaAuAx BHOOPa TeXHOJNOTHUECKOTO TNPOLECCa.
OMLKO TOTZ2 MOABHTCA BO3MOXKHOCTL NOPyynTh IBM BoINOIKE-
b BHE DSBPHCTHYECKUX NpoleccoR npeolpasoBaHus Teryled HHPOD-
#Malnuy o HeoOXoAMMBIX CBoOficTRAX TOTOBOrG H3JEJH: — o6YBH
£ NOMOUILIO YCTAHOBOYIOH HHGOPMANHH B pellleHHe — TEXHOJOIH-
YeckKHil nponece HAraToBAeHHS ofyBH. [IpH 3TOM YCTaHOBOUHYIO
Hudopmanuio npegcraBafwt B IBM, onucando#t na A3bKe ¢ 4er-
' ¥oft cemanTurofl. Yalte Bcero 3TO A€ai0T ¢ MOMOUIBI0 MATEMATH-
B yeckoH MOJEAW ABJENHA, aATOPUTMA H HPOrpaMmel npecGpasoBa-
- yug  Texywedl undopmanui o0 H3LesuH. JTo NO3BOJACT HaiTu
i HyXHble NapaMeTpH, KOTOphHe B AalbHEHmIeM MEepPeHOoCsIT ¢ MO-
¥ Jei Ha OOReKT M TOJyHaT TeXHOJOTHYeCKUe pelleHHe, HANpHu-
¥ Mep repeuenb TNPOLECCOB TPOHIBOACTBA 06yBW HoBoro ofpasia.

6.2. TPOEKTHUPOBAIIHE ITPOLECCOB PACKPOS
MATEPHAJIOB HA JETAJIM BEPXA OBYBH

B coorBeTcTBUH ¢ ofmel ¢xeMmoll NDHHATHUA TEXHOJOTHUECKHX pe-
menu#t npu pazpaGoTke mnpouecca pacKPOA MaTePHaIOB HeodXo-
JHMO Ha DNepBOoM STane NOATOTOBHTL HCXOAHYIO HIOpMalNio,
$aay 3HaHMH, T. €. YCTAIIOBKH M OPHENTAllWH cHCTEMBI MPOEKTHPO-
BaHUA U 3aTEM Ha OCHOBE 043K YMeHH{l CHHTe3NpOBATL TMpOLeEce
Hpou3BOACTRA,

Ilps sToM mpexae Bcero coGUPAIOT YiKe COTOBLIE YCTAUOBKH
{IPOCKTHPOBAHMSA, TaKue, KaK rocylapcTReiubie CTaHpapThl Ha
00YRbL, O6YBHHE J1€TaJjH, MaTepHAas], HOPMB BPEMCHH, ONTHMaJb-
HEle CXeMBl DACKPOf, CBeIieHHs 00 uMewlleMcs ob0pynoBaHuM,
TOTOBBIX TEXHOJOTHUECKIX TMpOlieccax INPOH3BOACTBA, HMEKUIHXCH
B apxuBe (GaHKe TeXHOJOTHYECKHX RAHHBIX), HAIl THIOBOH TEXHO-
- * JIOCHH.

Ecin cpasy HafileHO roTOBOe TeX(OJOCHYECKOe pelierie —
miepedellb TPONECCOB NPOH3BOACTBA, HOPMATHBH BBINOJIHEHHS oONe-
pauxi, TO DPOCKTHPOBAHHE NpEKpamaeTcs H FOTOBad AOKYMEHTa-
uHd nepenaetcs xak ofg3aTeNbHam B lUexX IONf OPraHHM3audH Haro-
TOBJEHHA AeTaded.

JToMy caMoMy NPOCTOMY BAaDHAHTY MNPOEKTHPOBATMA TNpeillie-
<TByeT Oo0Jblias NOAroTOBATENbHAs paffoTa no cGopy NpOM3BOA-
<TEReHHOH MHGOPMAIMH B apxuBax Dnpelnpusrtuii, a npu Gonee
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BRICOKOH KYJABTYPE NPOEKTHPOBAHHUA — B TaK Ha3blBdeMBbIX HaHKax

TeXHOJOTHUECKHX AaHHBIX, NPHM HCModb3oBaHNH DBM — B artoma-
TH3HPOBAHHBIX Gankax Aaunnix (ABJ).

B wHacrosiiee EBpeMs InpH3HaHH 90 @ekTHBHRIMH OaHK{ NaH-
roix (BJ), oTBeuamwiuHe TakKuM TPeGOBAHHAM: HE3aBHCHMOCTH
NOJML3OBATENS OT JOCHYECKOA OPranM3amnuy AaHHBX {MHDOJOTH-
yecKHH acmekT); He3aBHCHMOCTH JaHHHBIX OT NPHKJAZHHBIX MPO-
rpaMM; COXPAaHEHHS [eJOCTHOCTH H AKTYAlbHOCTH MAAHHHX Ha
YPOBHe eJMHHYHBIX [oKasaTedell; cnocobHOCTH B3aHMOAEHCTBHA
¢ APYTHMH OZHOTHOHHMH OAHKAMH AaHHBLIX 6€3 3HAHHS CTPYK-
TYphl XPaHMMOIO B HHX (OHAA, BO3MOXHOCTH HEIOCPEALCTBEHHOTQ
ofeHus] KOHEYHOro NoJab3oBaTenn 0e3 nocpeRHHKa, B TOM Yucie
TIporpaMMHUcTa.

OGwas apxutextypa ABJ (puc. 6.1) BO3HHKaeT Ha OCHOBE
ABYX CTPYKTYD.

Ilepast U3 HHX — (yHAaMeHT 00meil apXHTEKTYPRl — IPeACTaB-
JieHa THNOBOH cxemoll MuHoroypoBHesaro ABJI. ¥YpoBHE RHICTY-
nawT Kak kapkKac Bced apxutexkrypwm ABJl, ofecneunBapomiil ero
CcTaGHABHOCTE ¥ HHBADHAHTHLIE BO3MQXHOCTH, BTopas-— sipycHas
CTPYKTYpa — oTpaMaeT OcOGEHHOCTH HHOPOPMALMOHHOA CHCTEME
OpraHa yUpaBJeHHS, BolABJIEHHblE [PU TOCTPOEHHH (YHKIHO-
HaJAbHO-HHOOPMAUMORHON MOLGNH,

Bonpocs myunlelt opraHHM3anHB [POLECCOR XpadeHns W ofpa-
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Puc. 6.1. Apxurextypa ABM:

1, % 18, 27 — QCI1, mswk zanpocos; 2, 5, [f, 14, 20, 23, 29, 33 — cHCTEeMBLe u CcHelfHalb-
lBle CpeacTBa agMHRMcTpaTopa; &, 12, 2f, 31— OCM; 4, 13, 22, 32 — sleMeHTH CHCTEMEE
yOpaedeHHA AeHHEIMM (C¥I}; 6, 15, 24, 34— meronm poctyna; 7, 16, 25, 35 — xpaHHMBE
JauHble; 8§ — nojcxeMut B 1-ro sapyca; 16, 19 —nogexemut B 2-ra spyea 17, 26 — nof-
cxemn BI 3-ro H 4-re spycos; 28 — OCT, 30 — cenextop; CT, OCM, OCH — Teopern-
yeckasf, MAaWIHHHAA ¥ NOTpeGHTeNbHAY BEPCHH fA3HIKA K-CTAHAADTOB
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F'80TKH Aaipeix pemaTes nytem shizedenns B apxurextype ABJL
b Npo6aeMHBIX  CNOEB — BEPXIEr, CPEeAIero 1 HHKHEro, CcocTos-
" IIEFO B CBOO O'E€pPEedh H3 TPEX MONCIOEE.
! PaspaGoTtka o6llelt apxuTekTypul ADJ. BKJHYaeT OCHOBHHE
L cragui npoilecca NPUHATHS pelleHHH, onpejensercs CTPYKTypOH
OTOKOBR HHGOPMAILiH, B3AHMOCBA3bI0 ¢ (YHKIOHAJLHEIMH KOM-
AOHeHTaMH OpraHoe ynpaeaeuust. Oia onpeaeisier tpeGoBanus
‘¥ 6aHKy JaHHLIX. ‘
- Hannuue a3wika onucanua paunepix (OCIH) u g3pika 3anpocos
Ha BHELIHeM YPOBHe KaKAord fpyca Ho3Boaser ofecneulTh ¢ Mo-
'MOILIbI) COOTBETCTBYIOUIHX YCTPOHCTB (HHTepdelicoB) abcoaioT-
b HYK0 He3aBMCHMOCTE TIOJIb3OBATEAEH OT JOCHUECKOH oOpraiH3allunH
~ panHuX B ABJL, a Hanmpuue Ha NPOMERKYTOUHOM YPOBHE KaXKioTo
“Aipyca CTAaHAAPTHOMO A3bIKA ONHCAHWA NAHHBIX [B KAauecTBe KOTO-
. POro PEKOMEHJOBAIO HCIOJBR30BATL OBGUIECOIO3NBIA KIACCHPHKA-
. TOP  TEXHUKO-5KOHOMHYECKHX M COLHANBHLIX MOKa3aTeael
" (OKT3CIT}] ofecneunBaetT B3auMoAeHcTBHe ¢  OAHOTHIHHIME
AB]Jl Ges ydyeTa CTPYKTYPH XPaHHMOrO B HuX (POHAA AAHHBIX.
Ecnu oBwmas apxurektypa ADBJl maer npeactasnenue o oco-
GeHHOCTAX ero (QYyHKOUUCHHPOBAHHA, ' TO JAeTAAbHOE IOCTPOSHHE
D0/XHO ofecneunTh TpefyeMble KaueCcTBEHHLIE H KOJUUECTBEHHBIE
XapaKTepucTHKH QYHKUHOHHPOBAHHUA.
JeranpHoe mnocTpoeHHe ABJ]  ocylecTBasieTcss Ha KamKIOM
Apyce 06GpafoOTKH JAaHHEIX, COOTBETCTBYIOLIEM  ONPEACJICHHOMY
YPOBHIO NPHHATHA pelueHdil. IIpnANHNHaIbHAA cXeMa OLHOIO H3
apyco ADJl nasi ofyBHOH LPOMBILIJIEHHOCTH B NpocrefilleM BHAS
npuBegesa Ha puc. 6.2. B Hell BHAGANIOTCH MSiTb COCTABHEIX IMOI-
cHcreM: BBOAA, 0a3 MAAHHHIX, BHYTpHOAHKOBCKHX pacueToB, Bbl-
BOAA W @JMHHHCTPATHRHO-AHCOETUEPCKON CAyKOLL.
BrigeneHHe TepBHIX YeTHPeX NOACHCTEM OOYCAOBJMBASTC Tex-
HOJIOTHYeCKQH  TIOC/NeAoBATENbHOCThIO  00paboTku  HHOpMalHHu
B ACY. [laras ABASIETCH HE TOJNBKG OCHOEHLIM 3BEHOM, CBSISLIBAFG-
ILHM [E€PBble UeTHpE MOACHCTEMBl, HO H OCYIIECTBAAGT HHTErPALHIO
NpoUeccOB NPHHATHA pelleHHH ¢ MHQOPMALHOHHLIMH NOTOKAMH,
Kaxjgas H3 NepBblX YETBIPEX TOACHCTEM COLEPXKHT TPH OAHHA-
KOBBIX GJ0Ka: (hYHKUHOHAJNBLHO-OllepATHBHBLH, npeodpa3oBaHls HH-
dopmauuy ¥ naMarth. Ho yHKLEH, BRIIOAHAEMElE 3THMH GJOKAMH,
B Pa3HBIX NOACHCTEMAaX pasduubble, BrlnesneHWe OJOKOB CBSI3aHO
KaK ¢ npoueccamMi npeobpasoBands MHMOPMANNY, TAK H ¢ YIpaBJe-
HUeM 3THMM NPOLeccaMH, '

AJIMHHHCTpATHBHO-AHCTICTUepcKas cJdyxk6a ABJ| Bunoanser
YHKIUMH yIOpaBJieHus coBMecTHOH paGoToH moAcucTeM BBOAA, pac-
YeTOB, BHIBOJA M CHCTeMH (a3 AaHHBX TPH npeolpasoBaHMH HH-
dbopManiH, HeoOXOXMMOH [J4 TNDHHATHS pelleryfi; COBMeIleHHH
NpoLeccoB npeobpasoBaHHs UHGPOPMAUHHM ¢ MPOLECCAMH NPUHATHA
[emeHni, '

[Toacucrema seona ABJL swinofasier cleAyiouMe GYHKUEHR ¢ He-
MOAL3CBAHHEM, PH BO3MOKHOCTH, OealyMamxuofi  TCXHOJOTHH:
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0ja, KOHTPOJS H TNEPBHYHOTO 3ANOMHHAHHUA NOCTYNAwIled oT
HeIIHHX HCTOYHHKOE HHGODMAIUHU, HCIOAB3IYEMOH B npolecce pe-
sHuA sagay ACY: pBoZa M nepBHuYHOR o6paboTKu 3ajaBHi na
jpeofpasoBaHie HHPOPMALMH H OCYIIECTBJIEHHe DACUeTOB; BBORA
fepRuYHOR 06paloTKH 3aNPOCOB HA ONEPATHBHHIA MOHCK H BHIBOJ
OHOMHYeCKOH HHOpMaIHH,
¥ TlogcucreMa pacuetos ABJ] npenHasmauena ans npeofpasoBa-
B8 undopmanuy, cesazanHofl ¢ pewenuem 3agauy ACY. OcuoBy noa-
{'CRCTEMEl COCTaBJIRET YHHBepcajbHbfi GJ0K npeobpasoBaHHs MarTe-
. MATHUECKOTO ofecteuenHs, B (GhYHKUHH KOTOPOro BXOAAT: aHAJAM3
RYTPHCHCTEMHLIX 3ajad, MOLAEXalMX pelIeHHIo; (opMHpoBaHUe
ACCHBOB HH(ODMAlKMH, OPHEHTHPOBAHHBIX HAa TEXHQJOTHIO pelle-
¥ KRA BHYTPHCHUCTEMHBIX H BHECHCTEMHBIX 3ajay; reHepauHs pabouxx
. ApOrpaMM H3 MpOrpaMMHBIX MOAYJ/eH; OPraHM3alHsd ¥ OCYLIECTB.Ie-
" WAe DellleHHA BHYTPUCHCTEMHBIX 3ajad, npeobpasoBanus HHbOPMa-
. WHE nepes BHIBOAOM H3 CHCTEMH.
5 Tloacucrema Buisoaa ABJ paccukTawa ma BHAawy HHGOOPMaLHH
- pyukuuonansubmM cnyx6am ACY u BuemnHm noTpebutennM. Baok
 npeofpasoBaHHUs TOJACHCTEMEl BHITOAHAET (GYHKUMH, C¢BA3aHHEE
L € NIOArOTOBKON, BHICBEUHBAHWEM Ha NHCIJIEe W NeYaTdHHeM, NPU He-
: O0XOAMMOCTH, BHIXOAHEX MNOKYMEHTOB, BHIBOAOM HHPODMALHH Ha
J TeXHMYECKHe HOCHTENM, nepejadeft HH(pOPMAIHH N0 KaHaaaM CBA3H
E' WK Ha CPeacTBa OTOGpareHHs.
§; - BJIl ABaAeTCA TeXHOJOTHUeCKOR NOACHCTEMOH, BEIMONHAOUIEH
y (PYHKUMH HAKOIIEHHS, XPAHEHHH, OGHOBJEHHS, MOHCKA TEXHOJOrH-
' geckoll MH¢OPMaNHH, NoCcTynawied oT BHEIIHHX HCTOYHHKOB Yepes
f. MOACHCTEMY BBOJA HJAH H3 MOACHCTEMB! pacueroB, BJL cayxkur
E! XpaHHIMIEM JAaHHBIX KOJJEKTHBHOrO NOJL30OBAHHA, OCYLUECTBJIA-
E muMm cGop, Hakonnenue, xpaHesue uHbOpMAUHN 4 obecneyeHHe e
¥ noabzosareneft — QYHKUHOHANbHBIX 3BeHbeB orpaciesoii ACY ro
W [TOCTYMAIOWINM 3anpocam.
‘ [IpakTHUeCcKOe HCMOAb30BaHHe BJI COCTOHT B TOM, YTO MO0 KOJH-
¥ poBanHOMY 3anpocy (mubpy o6YBH) MOXHO NMpeaBAPHTENbHO O3HA-
. "KOMHTLCSL Ha 3KpaHe ¢ TOTOBOH TexHOJNoTHuecKoM nHpopMauyen.
Ee nosnyuator B HaneuyaTaHHOM BHAE, HANMPHMEP ONTHMAJLHYIO CXeMY
packposi, mepevenh NPOLECCOB MPOH3BOACTBA (MapLIPYT), NepeyeHsb
BHGpanHoro o6OPYAOBaHHA, HODPMATHBE BLIMOJHEHHAA oOnepaluni
' n ap. Tlosaaserca Tak¥e BO3MOXHOCTL HCIOAB3CBATH 3Ty TEXHO-
E: JOrHuecKyw HHpoOpMauui B TAKHX NPOTPaMMHPOBAHHLIX YCTPO#-
-' CTBaX, K2K aBTOMATH A1 PacKpos, BBejf B HHX CBeHEeHHR 0 KOH-
¥ Typax Aerafefl, acCOpPTHMEHTe, ONTHMAJLHBIX CXeMax packposd
" Hoap.
© B sToM ciyuyae NOABJAARTCH NPOrPEcCUBHAS BO3MOMKHOCTH 00B-
eOHHeHHs [OATOTOBKH NPOH3BOACTEA C DPOIIECCOM HM3TOTOBAEHHS
06YyBH, MHOTOKPATHOTO HCNOJL30BaHHA OAHOR M TOH ke Hudopma-
unu ez ee AYGIHPOBAHUT H WCKAXKEHHA, ,
Ecnan B Hauajde NPOCKTHPOBAHHA (CM. CXeMy) Tle TONYYEeHO

POTOBOr'C TEXHONOTMYECKOro Mpolecca, TO COCTABAAKT MOAeNb
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pelieHMs 3afda4d M HCMOAB3YIOT UYeTBEPTHIH, NATHIA H Iuecrof
ypoBaH. OnbT (GYHKUHOHHPORAHHA OGYBHRIX UPEATPHATHI NOKA-
3BIBART, YTQ CX&€Ma TEeXHOJCTHUECKOrO IIPOIecca pPackpos GOALLIKH-
CTBa MaTepHaNOB Ha AETaJH BepXa ODYERYM NPHMEPHO OAHA I Ta Ke
H COCTOHT M3 CEAYIONINX 3TAIOB;

[. TloaroToBka MaTepHasJa K Packpow.

II. Packpoit.

III. KonTponk kauecTBa, ONEHKA Pe3ynsTaToB paboThL

CocrapiaeHHbH no 370/l cxeMe HanboJee NOJHHE BAapHAHT Tex-
HOJIOTHUECKOTO NpoLecca BEJIOUAET 0OBIYHO CAeAYIOLHE Onepalntn:

1) KOHTpOMb KOMHYECTBA M KAYECTBA TOCTYMUBIIMX MAaTepHa-
JIOB;

2) cocraBnelnne 3aiaHHH pacKpoHIHKaM;

3) NOAroTOBKA MPOM3BOACTBEHHBIX TMAPTHH MaTEPHANOB KaiK-
IOMY pacKpoHIHKY;

4) paspafoTKa W PeasH3alus PANHOHAALHOrO paouero McecTa
packpoHlllika, OUTHMANBHBIX CXeM PACKpPOs,;

D) NOAroTOBKa IPOH3BOACTBA H nbecrnedeHHe ero HeOGXOAHMEBIM
HHCTPYMEHTOM,

6) packpoll MaTepHana ¥ KOMIJEKTOBaHHe NAPTHA netaneii:

7) KOHTPGJL KaweCTBa BLHIKPOCHHBIX jeTaned;

8) obpaborka jgeranefi pepxa (Hampumep, kaefiMeHue pekaHin-
TOB H JAp.); -

9) yuer, xXpaHeHHe, TPAHCTNOPTHPOBKA H Tepejavua aeraneit
B cOopounbIe LEeXH.

B szaBucuMocTH orT Buaa jgerajefl M packpauBaeMLIX MaTepHa-
JOB, 06LeMOB [IPOH3BOIACTBA H KOHKPOTHLIX 0COO€HHOCTEH Kamaoro
NpeInpUATHH OT YKa3aHHOU OBMIeH CXeMbl IO 9THM KPHTEPHHAM OT-
CEHBAIOT HeHyXHWHe ajementhl. Hanpumep, nayusyio oprasusannio
pPanMonagdLEoro pafouero MecTa 3aKpORINMKA, NATOTOBINEHHE HHCT-
PYMeHTa, BHGOp CNTHMAJMbHLIX CXeM DPacKpos eXeIHEBHO He Me-
HAT, a Peadu3yioT OLHH pa3 H NPOBOAST KOPPEKTHDPOBKY NPH Heo-
XOAHMOCTH TOJBKO TPH CMEHE ACCOpPTHMeHTa.

CocTaBasioT panHoHAJLHLIA BapWAHT ONEPANUMOHHOR TEXHDJO-
THH, NpH pa3paboTKe KOTOPOro HeoGXO0AWMO YYeCTb OCOREeHUOCTH
OTAEAbHBIX BHAOB 006YBH.

Kaxaas naptad KOXK HAH APYTHX MATepHAJIOB, NOCTYMamoHias
na GalbpHKY, A0JKHA TOABEPraThes REIOOPOUHOMY JaBOPATOPHOMY
HCMBITAHHIO Ha COOTBETCTBHE TOCYNADCTBEHHBIM CTanzapram, 3a-
TEM KOMH IOCTYHAIOT HA NOACOPTHPOBKY HJ9 NPaBHILHOTO KOMII-
JEKTOBAHKS PACKPOHHOR MapTUN IO APH3HAKAM:

" 1._Copr u mnomaae. C yueTom BAMAHHA (akTopa njaowasd W
KOXH Ha ee HCMOJh30BaltHe P AAs BHKpauBaHua GoJblUMX JeTased
NOAGHPAT KOXKU GOJIIOR IJOI@AAN M BHICIUHX copToB. KoXn
¢ GONbUIMM YHCJAOM NOPOKOB PACKPAHMBAKT iHa MeJKHe HAETaJIH
obvBH, .

IToT NPHHIHMN [AeAO0PA XOPOIMQ HAMIOCTPHPYET dopMyta, onu-
CHIBAIOMIAA HCIOJb30BAHHE KOXK:
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; Ae P — ucnonbzosaume Kox Aag vepxa obyeH, %; ¥V — yxaagmBaeMocts; Oy —
OAL KpaeBele, Oy p— OTROAH KON MOJRIBHBIC JIONOMHHTENABHREE; (¢ — OT-
MEosN no copruocte; W — daxtop nuomany; W=A/a, rae A — cpefiuss naowmanis
WY, 4 — cpenngs Wiollans BHKpanBaeMol aetann; & — uueno wrpadusx 6aa-
OB, OMpe/eAOIUNX COPTIOCTD KOHUH.

- IepBeifi Teauc o HeoGXOAUMOCTH noxLGopa KDPYIHBIX KOXK A
IHKpaHBaHHH OTHOCHTEJLHO OOJLIINX ,HETBJTQH MOKHO OOOCHOBATH
NOMOIIBIC aHAJNH3a BJAHAHHA HA NPOLEHT HMCNOJL30BaHHA BTOROTO
' eHa npeﬂbl,aymero VpaBHEHHS:

%’W ]/__

Tak, 1pH BHKpanBaHWH Aeradedl GOAblION INCIMAAMN [0 CpaRHe-
“MEI0 C paHee UPOUIBOMUMEIMH yBeAnuubBaeTcss a. CHeAOBATENbLO,
f oTHOwenne Afq yMmenminaeTcs, T. e, yMeHbIIaeTCst 3HAMEHATENb

9wV — (O Op)—Oc= ¥ —

y a9
¥ Apolu T —— »a caMa Apobb pacTeT H YMEHbHIdeTCs P, Tark Kag
W .

OT Y orHHmaercs OdOabmwias eeAuwuuHa. Jad gocTHXKeHHMA Tpefye-
Moro P, co3ZaHWd OJUHHAKOBLIX YCAOBHH AJA BCeX pacKpORIIMKOB,
" MeobxoaHMO fpH DOCTe @& YBedHuHBaTh A, TOrAa pe3yJ/bTaTH pac-
B ¥pos 6yayT cTalHabHLl H OYAYT 34BHCETh HE OT BBLINOAHOIO HJAH
L. HeBRITOJHOTO aCCOPTHMEHTA, a OT CHOCOGHOCTeH 3aKpoHIRHKA. YBe-
b BldeHHEe O BJIHAET HA BEJWUWHY H TPEThETO UJIEHA YPAaBHEHHA ANA
¥ Haxoxgenua P (baf10). Tlpu pocTe @ YBEIMUMBAIOTCH UHCAMTENL
' ® BcA gpolb, Coabluee oTHHMaeTcs or Y u yMenbulaeTcs P Jlna
- XOMNeHCAIHH YBEJIHUYHBAWIIWXCS OTXOAOB MO COPTHOCTH (NPH BH-
KpauBaHMH KPYNHBIX Aerajefl TpyaHee <«O0O0XOAHTh» VYACTKH KOMKH

¢ TOPOKAMH) 1A packpod creinyerT HOAOHPATH NAPTHH KOX BBIC-
umx coptoB ¢ MenbminMm b, Torga yBsesnpnyedvwe a KOMNEHCHpYeTes
" yMeHblleHHeM b n P ocraercs cTaOHIbHBIM.

2, TonuuHa KOXKH, PAaBHAs WA GOJbIIAA TONIUMHBL LeTAJH.

. OTTeHRH_(AA51 NBETHEIX KOXK), GAHHAKOBLIH DHCYHOK MepeH

b T nnueaon IIOBEPXHOCTH MCKYCCTBEHHBIX KOK.

Packpofiluk, nosyuHs NapTHIO KOXK, NTPOBOAHT AONOJHHTENLHYIO
HX NOIKOMIJEKTOBKY, uTOOLI cHauala PacKPOUTH JydlliHe KOXM Ha
. waubognliee 9ucao oOTBeTCcTBeHHBIX geratefl, Ilpu packpausanuu
UBETHEIX KOX 3T0 HeO0X0ZHUMO JJAs Torg, 4ToGE JeTalH OQAHOTO
KOMIJIEKT4, BHIKPOCHHHE H3 PA3HEIX KOX, HE Pa3JiMuaJIHCh 10 IIEeTY.

Packpofiuiuk 3a cMedy BoIkpaupaer npuMmepno 2000 metanefi u
npu stom Gosee 1000 pa3 cMmeHseT pesakH, MOSTOMY Ha TPOH3BOAH-
TeNBLHOCTh TPYAA SHAUHTENLHOE BJIHSAHHE OKA3BHBAET DPANHOHANB-
HOCTB Yyerpotictea pafiouerc wmecta. [Ipd PaLHOHANBHOM YCTPORH-
CTBe pafouero MecTa HauboJiee HACTO HCTOJEb3yeMBle Pe3aKH Haxo-
IAATCA B 30HE PacKpos; BCe Pe3akn BCErAd JIEK4T Ha QAHOM H TOM
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#e mecte, 4ToOLl He NMPHXOAMJIOCH PA3BICKHBATH HEOOXOOWMHA pe-
3aK; OcBeilleHHOCTe pafouero mecra nHe Menee 300 ax; gocrtaBka
KOX Ha paboyee MecTo, TPAHCHOPTHPOBKA [erated Ha CKIajg
JApyTHe NoAcoGHEE Onepallii MeXaHHIHPOBAHDI.

Brixpaupanue gerajefl MOKeT NPOH3BOAMTECS Ha Koyoaax (mo-
AYIIKAaX) H3 JAPEBECHHH TBEDALIX MNOPOJA, HANpHMEp u3 GYKOBBIX
njiamex, TOCTABNEHHEIX Ha TOPEl, Ha KOJQZAaX H3 IPeccoBauHOTO
K4pTOHA, TaKkKe TNOCTaBJAEHHHIX HA TOpel, NMJAacTMAacCOBBIX KOJIO-
43X WJAW WJIHTAX H3 UYTYHA CO CTANBHOH WJIM aMHOMHMHHEBOH Hakgan-
KOH € TEKCTHAbHOR H3oJmpylonleii ruienkoh. HauGonee upcthiit
rajKHE ypes nosydaercs y AeTaiell, BRIKPORIHHX lla MeraJye-
CKUX MANTAX, 3 TAKKE HA MIHTAX, COCTOSILUIEX U3 TPeX cioeB: cpes-
uuit coff cnpeccoBaHHBIH H3 OTXOMOB KOK, HADYMHBIE -— H3 NaacT-
MaccHI.

TIpu paGore Ha cTapoMm oOOpYLGBAaHHHA, ¥ KOTOPOTO TPYAHO A0-
CTHUb HEOGXONMMOH NapaliefpHOCTH IJIHTEL H yAAPHUKA, a TaKXKe
npu GoALuIOH pa3niile PE3AKOB MO BLICOTE OGLINHO HCHOJB3YIOT

KOJ0Abl, 4 HE MeTaJJIHUecKHe HJIHTHL. LIQM_KP{,T-FIHEE_.BLLK_]]B.H.BBEMME

 Tpn pacKpanBasun 'Ha MeTaJMHYecKHX MAMTaX ocofoe suaue-
HHEe MpHoGpeTaeT HCMPABHOCTh PE3AYHOrD XO3AHCTBA, KQTOPOE IHpPO-
BEPAETCA [0 MPH3HaKaM: 1) COOTBETCTBUE pa3Mepa Je3BUA pasMepy
mafaoHa; 2) coOoTBeTCTBAe BHICOTH pe3aka TpeQoBaHMAM TeXHHYE-
CKHX ycaoBH; 3) COOTBETCTBHE YIla 3aTOYKH pe3aka TpefoBaHHAM
TeXHHYeCKHX YcnoBHE, 4) cTeneHb OCTPOTH JIe3BHA WAW €r0 nipH-
TYIJIEHHA; 5) OTCYTCTBHe TPellMH H mep6uH; 6) TBepaoCTh JE3BHA.

Hla6a0H, HamoXeHAHA Ha Je3BHe, MOXKET MMeTb MPH NepHMeTpe
pesaka no 300 MM 3asop mau nepekpbitHe go 0,4 MM, NpH nepu-
merpe 300—500 MM —0,6 MM, npu nepumerpe 500—1000 MM —
no 1 mwm. ITposepka pesakoB Ha page GadpHK MoKasaaa, 4To NpH-
mepHo 70— 80% DE3aKOB COOTBETCTBYIOT TpeﬁoBaHHﬂM TeXHHIE-
CKHX YCJOBHHA, a B OTZEAbHBIX CAYYARX OTKJIOHEHHA MO AJHHe WM
ITHPHHE PE3AKOB AOCTHrawT =1 MM, a uEorga H Gogee.

3a30p MeXIy Je3BHeM De3aKa W TIOBEPXHOCThIO TIMTH [PH BLI-
pyGaHmH jeraJneit Bepxa c nepuMerpoM jgo 100 MM He jgomKeH mpe-
Bumath 0,2 M,

¥ron 3aToukH pesaka BAHAET Ha YCHJIHe PE3aHHs, PAcXom Ma-
TEepPHaJOB H KauecTBO cpe3a. Bosbuiue yrakl 3aTOYKH HOBHINIAKOT
YCUJIME Pe3aHHd, YXYAUIAaT KAuecTBO cpesa, NPUBOIAT K Tepepac-
XOLY MaTepuaJfoB.

[To TexnnueckuMm YCJAOBHAM NpPH pacKpaHBaltuy HeTated Bepxa
o6yBi Ha AepeBsllOiH, NJACTMACCOBOM, CIRUKADPTONHOR nJaKTax pe-
KOMEHAYETCA TOJAepHKHBATh YION 3aTOURH pesakor 20--23° Ha me-
rananHuecknx — 30—32°. Msmepenus, npoBefeHHHe Ha QabpHKaXx,
NOKa3anad, YTo Npefenbl KoaeGaHus yraa 3aToukd (abpHYHREIX pe-
3aK0B OOBIYHO COOTBETCTBYIOT TPefOBAHHAM TEXHHUSCKHX YCAOBHA.

Pesaku s aeranefi nepumerpom Gosee 800 MM JOMKHE GHIThL
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BRaoxens nonepeunbMi pacnopkaMu Ads yMeHbieHHs nx xeop-
REUHY 1 noayuyenust feradell cTaCuabHBIX pa3mMepoB, Jo 3aTOUKH
8BS DE3aKH 3aKaJHBAWT L0 TBEPAOCTH 40—50 HRC ({(ee onpe-
AT npudopom IIMT-3).
B nacTosiliee BpeMf H3rOTABJUBAIOTCH Pe3akH H3 JeHTOUIOH
8AH, IPeABAPHTENEHO 3aTOYEHHONA MeTOAOM XOA0AHOH rHOKH.
- [IpuMensiioTcs TaKXe KOMIVIEKTHblE H MHOTOAETaJdbHblE pe3axH
i TPYNOBOTO PACKDOS, HalpHMep, HAa PeMellikH AJas CcaHIafHil,
0 cnoco0CTRYeT YBeNHYeHHIO MpPOH3BOAHTENBHOCTH TPYAd, YMEHb-
eHHIO HJAH JHKBUAALHH MEXMOAENBHEIX OTXOAOB.
£ Urobbl HCNOAB30BaTH> KOMIJIEKTHHH pesax 177 BHKpoa cpasy
of "x neTanell oaHolt moaynapbl (NpH 3TOM OTCYTCTBYIOT MEMXMO-
‘BeJibHble MOCTHKH), HeoGXOAHMO pa3palaThlBaTb JeTasJH C cOBMe-
©THMBIMH KOHTYPaMH, o6pasyoIlliMH BMeCTe NMPSAMOYTOJAbHEIR GJOK. |
DTX0AH KOXKH, a A GOCOHOXEK IleJHe KOXH, PACKPaHBAOTCA HA
PEMEIKH pe3akaMH CO COHpaJbHHM Je3BHeM. BupyGiaeHHble H3
KOXKH CIHPaJH BHTATHBAKOT B NPAMBIE PEMEIUKH, KOTOPLle HCMOJb-
8YIOT AJIA NNIEeTEHHS COIO30K.
BuokpauBaHHe JeTasefl Bepxa 06YBH H3 HATYPadbHOH H HCKYyC-
'CTBeHHOR KOMXH npou3BoasarT Ha npeccax I1BI-8-2-O (¢ aBToMartu-
MecKH nosopaulBaioluuMmcs yaapeankoM) u IIBI'-8 Ha mpeanpus-
THAX paboTaeT TAKKe HE3HAUHTeNLHOe KONHYUeCTBO rHAPaBAHYeCcKHX
- npeccoB Ne 13005 o6weannenns «Tekerhima» ['IIP u 06102/P1 u P2
(HCCP). BoaMoxHasR NPOA3BOAHTENBHOCTL MPECCOB OKOJQ 4,5 THC.
I, KOMAHBIX Jeranefi B ¢MeHY, HO OORIYHO OHa cocTaBiafer 2,0 ThIC.

Pa3apa6oTanbl KOHCTPYKUHH NpeccoB Aas pators cuas, Jaa su-
KpauBaHKHs JeTasell M3 MHOTOCAOHHEIX (24 C€J0f1) HacTHJIOB Tex-
CTHJABHHX MaTepuajioB npHMmeHsercs mpece ITTI-12-O (c aBroma-
. THUeCKHM mOBopauHBawiuMca yaapuugom). Ilpece I1IO0OTI-20-O

HMeeT YCTPOHCTBO AJA NOJAYH HACTHAA H3 TEKCTHJBHBIX MaTepHa-
a0B B 30HY packpos. I[Ipece TIOTI-40-O ucnonbsyeTca nas pas-
pyfa TEKCTHJBLHBIX HACTHJIOB ¥ PacKpos MATKHX HCKYCCTBEH ®IX
KOX.

Packpolt BHIMOMHAIT WHOTAA H ¢ NOMOUIbIO THJAB ¢ JIEHTOUHEIM
HoxoM 3J/I-UIB-1, nMeromeli 3/eKTPOMATHHTHLIN JIOBHTE/b JIEHTHI
M XapakrepH3ylollefics npousBoauTeabHocTeio 1000 map neranedt
NoAKJAajKH B Hac.

B ycnoBusx xpynHoOro npoH3BOACTBA pexoMeHlyeTea Takxke
npuMenate npecc 06005/3 (UCCP), cocToAlmuil U3 ABYX mnpeccos
06005/1 ¢ onHUM paboOYHM CTOJAOM H HMEIOUIMH MEXaHH3M IOJayH
HactuMa. Ha sToM npecce MOXHO PacKpaHBATh HACTHA TKAHH TIO
BceH WIMpHHe 6e3 ero nmepeMeleHHs. Ycuawe npopyGauua 100 xH.
HarotoBaena ycraHoBRa AJs aBTOMATHYECKOTO BLIKPAHBAHHMA TO-
JEHHIL H3 PYJAOHA KHP3H, B KOTOPOH NPeAyCMOTPeHLl TOUHasd 1aro-
Basg mojaya MaTepHana, ylaJleHue BHIDYOJeHHHX AerTandedl H OT-
XOJ0B.

TIpouecc packpos HekyceTBeHHBXx Kok ¢ ITBX-mokpoitheM xo-
poLIo MoJgnaercid COBMeIUeHHK) C ONEpAlHIMH CBAPKH Kpaes, THCHe-
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HHI) ¢ HaJOXKEHHeM IVIEHOUHBIX YKpaléHuit apyroro usera. Husn
3Toro npumenstiior npeccel VII'C-3 ¢ BHICOKOYACTOTHBIM reHepa-
TOPOM.

6.3. OCOBEHHOCTH NPOEKTHPOBAHNA PACKPOA
PYJIOHHHX MATEPHAJIOB

Odmas cxeMa mpolecca packposi PYJOHHBIX MaTepHajoB B 0OYB-
HOM W KOXranaHTepeHHOM NpOH3BOACTBE TPHMEPHO GAHHAKOBA I
BKJIOUAET NOATOTOBKY MaTepHadaa, PAacKpol ero, o6paboTky AeTanel.

B 3aBUCHMOCTH OT yKa3saHHbIX (AKTOPOB KOHKPETHHIH BapHaHT
TEXHOAOMHIECKOTO NPOLecca KOMIOHYIOT W3 FPyIN c/AeIyWIlHX ofle-
paLui;

I. Tlpuem noctynuBllerc na Qabpuky MaTepHada, KOHTPOND
ero KauecTsa.

2. [logroroBka HacTHAA AJNA MHOMOCJHORHOTO packpos MM obec-
neyeHHe PYAOHHOTO MHTAHHA OpeccoB. IJTOT NPOLECC MO#eT ObITb
ofbelHHen ¢ KOHTPOJIEM KadecTBa MaTepHaJa.

3. Pacuer oNTHMa/JbHOTO 33/1aHKMA HA packpol.

4. Packpoft MaTepHaja ¢ npoeefeHHeM pafoT N0 OPraHH3aLHH
panKOHaABLHOTO pafoueros MecTa W oNpefeseHHe ONTHMAaJbHBIX CXEM
packpos.

5. O0paGorka geraqed {NpH HeOGXOLHUMOCTH).

6. KoHTpons KauecTBa, XpaHeHHue, TDAHCIOPTHPOBKA H [lepejaya
pertaned B c6OpoUHBIe LEXa,

Ilpn nmpoekTHpOBaHWK mpollecca PacKpos TKaHEH H MCKYCCTBEH-
HBIX = MaTepHaAOB B KOXraJaHTepeHHOM NPOM3BOACTBE CJEAyeT
VUHTHIBATE HEKOTODHE OCOGEHHOCTH, CBAI3aHHBIE ¢ OOJBUIMMH Pas-
MepaMi AeTanell (mo cpaBHeHHI0 ¢ OBYBHHIMH}, MeHBUIMMH Tpefo-
BaHHSMH K TOUHOCTH 3THX pasMepoB, OT/MHYHAME B CBOHCTBAX Ma-
TépHanoB, Golee MPpaBUMBHBIMH TEOMETPHUECKHMH (opMaMu jgeTa-
JIeH MHOTHX H3IEJHH H Ap.

3aMepH TIOKa3a/H, uTo TPYAOEMKOCTh OMepaluil packpos co-
crarasier Ao 20 % B ofilieM npoliecce TPOH3BOACTBA KOXKTaJaHTe-
peHHEX H3AeNHH, N03TOMY 0Cc0B0e BHHMAHHE CIAEAVET YIEJAHTL BH-
MOJHEHUI0 TIEPBBIX [ABYX [IPYNON OO€PAlUMH: TIPHEM NOCTYNHBILHX
MATepPHaNOB ¥ NOJACOTOBKA BACTHAA MJA MUOTOC/NORHOro pPacKpos.
Heobxoanmo ofecueauTs W pauHoHaNbHYI0 Opradusdaiiuw pabouero
MecTa packpoilliiika.

B 3THX ABYX OepRbIX NOATOTOBHICGILHBIX TPYMfax onepauHi
BBLAEJISIOT TAKHE, KAK ONPeAeACHHE JJIHHEL W WHPHHBL TKAHH, KOHT-
POJIb KAa4ecTRa, KOMIVIEKTOBAHHE NPOHIBONCTBEHHOH NADPTHH PyJo-
HOB B COOTBETCTBHM C 3aJlaHMeM Ha packpoll, NOATOTOBKA MHOTO-
caOPHBLX HACTWJOB HJH 3arDPYy3Ka HX B DYJOHOIEPHATENH C 3aTIPAB-
KOH TOJIOTEH B [OLAIIAA MEXaHH3M,

C Uenpiy 3KOHOMHH TPYAOBEIX PECYDPCOB LenecO00pa3Ho oaHO-
BpeMeHHO ¢ (OPMHPOBAHHEM NACTHAA MPOBOAHTE KOHTPOJIL Kaue-
CTBA W pa3MepoB Marepuand, ITo OCNOKHALTCS TeM, YTO TKaHW W
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MCKYCCTBEHHBIE KOXH He HMEIOT CTAHAAPTHOH HJAWHDI, B OAHOM PpYy-
§ OHe BCTPeuaeTcA HECKOADKO KYCKOB, HaOJIOLal0Tes 3HAUUTEAbHBE
§ KosreGadus WHPHHEI, Pa3HOOTTEROYHOCTh JHUEBOTO €JI0S, HEDOBHO®
f' HAMAaTHIBAHYe NOJIOTHA HA HECTAHJAPTHBEE AepeBsiHHbIe OCH.

Kpome roro, HMelwliHecsi HaCTHJOUHBIS MALIHHLL He BCe NpH-
€nocobeHE A 0JHOBPEMEHHOTO KOHTPOJS KauecTBa, NOSTOMY He-
“ 06XOANMSl YUACTKH LJA NOATOTOBKH PYJAOHOB K PACKDOI0.

. Cosnanel Mmawsasl MITA-A aas nepeMoOTKH PyaOHOB {(NIPOH3BO-
b JATeNbHOCTL A0 150 pysoHoB B cMeHY), AJA K3MepeHHS H KOHTPOJs
|- KayecTBa MaTepHaJa na 6ase $oTOLaTUHKOB, IJf aBTOMaTHYC-
[. CKOTO BLIpaBHHBaWMA OOKOBON KPOMKHM MaTepHala B pYJOHe
‘ (MP 1).

; Haulonee nporpeccHBHEIM cUHTAeTCA cnocol (GOPMHPOBAHUS HA-
F: CTHJ1a MapajJenbHO ¢ PackpoeM ¢ NMOMOLILIO PYJOHHBIX MPHCTABOK,
¢ KOTOPBIX MaTeépHaJl cMaThiBAeTCAd H OAAETCH B 30HY PacKpos.

} Onapaxo, echu HabJaiofaeTcss 3HAYKHTEIbHAR PasHOPOAHOCTE
. CBONCTB MATEpPHANOB DYJAOHA, NPHMEHAETCA U MNOCACAOBATENbHBIH
CHoco0 HACTHMAHHA ¢ npelBapHTeabHON MOAMOTOBKOR HacTwsia HaE
cnenyasbHBEIX cTodaX. [Haubosice NPOrpeccUBHYIO, PYJAOHHYIO, TNO-
Jauy uallle BCeTs NPUMEHAIOT NPH pacKpoe Ha TPaBePCHBIX npeccax
HJIH POTALNMOHHBEX MAWHHAX 8—12 caoes UCKYCCTBEHHBIX KOK. ITO
CBA3aHO € TEM, YTO IPH TAaKOM BeHOJBIIOM YHCJE CJIOER BOZMOXKHO
KOMNAKTHO pasMecTHTL PVIAOHBI B JepXaTeJiAx Tipecca, a ycHJHe,
HeoGX0oAMMOe JNA CMaThIBAHHA H2 pYJAOHa U NOJa4YH0 MaTepHaJa
B 30HY PacKpos, He BhI3bIBaeT CYLUECTBCUHBIX AedOpPMALMHA OTHOCH-
TEJAbHO 3KECTKOH MCKYCCTBEHHOH KOXKHM H He BJAHHET HA TOUIOCTb
pPa3MepoB BHIKPOEHHLIX JeTanedl.

[Tpu pyaoHnofl mojade cHayana MPORCART ROATOTOBKY PYJIOHOB,
3aTeM YCTAHaBJIHBAWT HX B PY/IOHOAepEKATeNb, 3aMpaB/sdlorT Bee
CAOH MATEpHAJNA B MOLAOLIHA MeXaHUu3M H HanpaBJI4l0T Hauanao ro-
TOBOTO HacTu/ja B 30Hy packpos. B pyaoHoaepxatene PLI-12 py-

JIOHE PacnoJaralTcs BepTHKAJLHO B IBa psiia, NnpHYyeM Y Bcex 12
E-*' DPYJACHOR BHIp2BHABAIOT OAMH kKpal. [lpH MonTHpOBAaHUM AONOJIHU-
i
i

o |

TeTbHOro NpHcnocofiaeHus MoxHO paGoraTs ¢ 25 pyJoHaMH,
B oGuuno npuMensemblx npeccax [10TI-20, TIBI-18, T1B-38,
‘ [ITK-25 ans nopauu mMarepHana M3 PYJOHCE UCNONB3YIOT YCTpodH-
; ctBo MBII-1, a aa8 npeccoB ¢ BBABHKHOH NAMTOH — ycTpoficTBo
' MIII-1. TlepeABHHYTHL HACTHA 3a OJMH XOJA BO3MOMXHO A0 1350 Mw,
. NpH MakcHMaapHoM TArosoMm veuann 2500 H ckopocts nogaun co-
crapasier g0 0,5 Mfc, npHueM A0onycTHMOe MNpefesabHoe cMellleHHe
CJOEB MOXEeT AOXOAHTL 30 0,0 MM.

CyuTaerces, uto pajabpeiiiiee CoBePUIEHCTBOBANNE HONAYN MaTe-
prana 6yjAer ¢BsI3aHO ¢ HCNOJb30BAHHEM TTHEBMONPUBOAA JJS 3aX-
B4ATa H UKCAIIHH HACTHJIA,

[punyck Ha AJHIY HacTHAA oOLIMHO cocrabafeT Gogec 20 MM
(1—2 % nuowagu Matepuana), a Kpaesble oTxoasl — 3—5 M. [lo-
CJACAHHE BO MIOroM 34BHCAT OT BBICOTH HacTHAa (4HCAa ciAoeB),
MECTKOCTH MATEPHA A H VrJa 3aTOUKM pesaxor. OO6HUHO npR TOJI-
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uiae marepHana 0,550,056 MM uyucnO cAOEB B HACTHAC HPHHM-
malor 10—14, npu 1+0,2 mmMm —8—12, a npu 1,75%0,25 mm —
TOJABKO 6—10 cioes.

B 3aBHCHMOCTH OT 4HHCJA C/0CB B HACTHAS H XKECTKOCTH Marte-
pHala ycuaHe BHKpPaMBaHHA 0GhIUHO Konebuaercs ot 30 o 75 H/mwm
INHHE JE3BHA Pesaka.

C uefbo NOBBHIIMEHHS TPOH3BOAMTENLHOCTH TPYJAA H HCNOJAbL3C-
BaHUA I[JIOWALH Matepuaja PeKOMEHAYETCA HCMOJb30BATh KOMOH-
HHDOBAHHHIE pe3akKH, B KOQTOPHIX pealH30BaHO COBMeHIeHHe He-
CKOJIbKHX JAeTajell 110 ONTHMAaJALHOMY BapHaHTy.

Bo3moxuag niaowazs KOMOHHHDOBAHHOIO pe3aka paccUHTHIBA-
ercs 110 Gopmyae

Tt Syn
e .4 I
1t {Toy — Ztge)

rge [T —UpOH3BOAXTCNLKOCTL Tpecca (YHCAO HMKIOB DACKPAHBAHUA 32 CMEHY);
g — BpeMS 0JPOTG ILMKAA BHpybannd; Swn — NIOIALL OIHOTG KOMIUTEKTa Je-
Tane#l; 1-—yueao CnoeB pa3pyvbaeMoro MaTepHasa; Tow — AARTEAbHOCTD CMEHH,
Ef%c—CYMMathTQ 3ATPATLl BPEMEHH Ha BCTIOMOTATENRABIC W OPrAHH3ALHOHKGLIE
pagotol.

Onut paBoTel NOKAasBIBAET, YTO NMPHMEHeHHE KOMOWHHPOBAHHBIX
Pe3akoB MOBLILIAET HCNOJABLAOBAHME IVIOWIANW MaTepHasda Ha 1,8 %
N0 CPaBHEHHIO ¢ pe3akaMy AJjis ORHOH AeTau.

[locne npoBepkH KauecTBa HECKOJIbKO KYCKOB TKaHH YKJaZhl-
BAIOT B HACTHA Ha cton Annuol 7—10 M, HexpaTHbie anuHe Ha-
CTHJIA KYCKH DY/IOHA TK2HM COGHDAIOT M B KOHLE CMEHH M3 HHX Je-
JaloT HacTHa Menburedl AAHAE (okono [ ).

Ha page npeanpuATHi BHeaDeHa HacTHJIOYHAN MaluWHa, VkJa-
ABIBAONI2A MAaTePHAJ, B KOTOPOH €CTh CUeTUHK YHCJA C/I0eB B Ha-
ctude fo 100; Bricora nactuna gc 50 MM, pauna ot 2 po 8 w.

Hactunoynan mawmua gpyroro eapuawtz (LITKTB, Mocksa)
H3roTOBJEHA Kak wacTh BuIpyGouHoro mpecca, Oua BHpaBHHRAET
¢ noMmollsio ¢oTopene 0AHY CTOPOHY HACTUNA UM MOJLAST €rg Ha CToA
npecca. HMemoanaverca ragwe mawnna 06071/P1 (UCCP) co cko-
POCThbIO BHMEHHA HacTHAawllel kapeTky 80 em/c.

Yucno caoes B Hacruae (20—60) 3aBUCHT OT TOJMIUKHEB H fAOT-
HOCTH TKAHH, BO3MOXKNOCTeH BupyGSouHoro ofopyaoBanus, Tpelye-
MOl TouHOCTH (GOPMBI  O€TaNH, XapakTepa (MOBEPXHOCTH TKAHH
(rnankve cockaaesbiBar) u  Apyrrx  daxrtopoB. Ha npecce
[ITT-12-O dopmupyior wactuiu 30 24 cnoes. Yneno cnoes ana ob-
Jderdedus KOMIVIEKTOBAHUA JOJMKHO OLITL KPaTHHIM ABYM, TaK KAk
oas ogHofl mapW ofiysn oOHUHO HeOBXOAUMB ueTHpe Jderanyn nol-
KAagKH.

[Ipu packpoe Ha 3JIEKTPHUECKOH nHJe ¢ JIEHTOUHBIM HOMOM
{3707 ¢nocol 3aMensieTcs paspyGoM Ha mpeccax) OOBYHO HAa Bepx-
HM# cAol TKAHH ¢ NOMOLBIO IHAG/IOHOB WAHW Tpatapera HaHOCHAT
pasMeTKy, KoTopasi y¥e WHDIHB TKaun na 12—20 mwM, Tak Kak
BO3MOKHO HeTOUHOE COBMEILIEHMe ¢J0eR W Y TKAaHH €CTh KPOMKa,
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o dakType otTauuamiasicst 0T ocHoBHoro nogaotha. [{us ymolersa
260TE HACTUA NPEABAPHTEIbHO PAa3PE3ACTCH JEHTOUHBIM HOMKOM
3M-2 va aemwomku anuuoi no 1 m. Jaa storo B Tpadapere cie-
ByeT OCTABRJATH CilelHaAbHBA MeXIIabJOHHBEIA MOCTHK 4-—5 MM.
[pu pacKpoe TK2HH Ha npeccax HACTHI HA JQMKKH He A&JAT,
8 CHIMBAIOT MJH CKPeNNKOT N0 Kpaio AJI NpefynpeXxAeHHs CABHra
CNOER THAHH.

- Ipospnstcs paGoTH no CO3LAHEMID ABTOMATHYECKHX YCTaHOBOK
B/ PacKpos UCKYCCTBEHHOH KOXKH,

KayectBo serasell s pepxa QOyBH KOHTROAMpYeTrcs. O Cle-.
I0IAM NpH3HAKAM!

1. JTuuéfise “pa3mepnl netaqedl, Jlonyckaercs OTKJOHEUHE JiH-
' BeHHEIX pa3MepoB OT KOHTPOJBEHX WabjoHoBR Ha =1 MM. (6BUHO
"*@TOT gonyck Ha ¢abpukax BhlgepxuBaerca Ha 96 Y. Ilpu Muoro-
LaofinoM pacKpoe TKaHH Ha Ipecce OTKJIOHEHHS NPU HeCcTAGHIbBHOM
TEXHONOTHYECKOM T[Ipoliecceé MOIYT JOCTHTaTh 4-—5 MM, HO Bee
. PABHO OHH MeHbllle, YeM IIPH PACKPOe ¢ NOMOILBIO TTHJH,

2. KauecTBO ¢pe30B H OTTHCKOB, TOdp H HAKOJOK,

3. Tonmuna geranell. O6uiuHo Ha dafpukax cobMAaoTCs Tpe-
. GOBaHUA TOCYZAPCTBEHHOTG CTaHRAPTA K TOJILMHE ¢ HeBOabiHMH
L OTHKJOHEHHsIMH. PasHula B TOMUIWHE CTOPOH JAeTajiell IONycKaercs

© pas 08ysH n3 w¢TH He 6odee 0,3 MM (B roaenHax canor 0,5 Mm),
PerkoMenayeTesl 1eTanH Bepxa BHIPABHHBATE [0 TOJMINHEE,

4. TaryuecTh M ecTKocThb., TonorpaduuyeckHift yyacTok, H3 Ko-
. Toporo AoMKHA GHTH BHIKPOEHA NeTatb, NPOBEPAETCA GPraHOJMenTi-
¥' UeCKH M OTMEUAIOTCH T€ AeTaJIH, KOTOPble TPeOyeTcsi YCHIHTL MeXK-
nojkaaakoh. JKecrkocTs npH pacTAXKenud jeraneil palouei o6ysH

H3 1ot AomkHa OHTL BHuie 600 H, vz KoXu xpoMosoro ayd.ae-

nusi —He Menee 300 H. B To e BpeMs usrotomasercs ofyBb
"¢ BEPXOM H3 9JTACTHYHBIX KO, ¥KECTKOCTh KOTODOH He HOPMHPYyeTCs.

5. Hanunuue nedexron. Opraoaentudyecky nposepsercs cobio-

JeHle HOPM CTAHZAPTOB, MAapHOCTL leTadedl no LBery, Mepee, IIoT-

HOCTH, THIry4cCcTH (C NOMOUILI HpHOOpa MepueMmerpa — rpaiug-

MeTpa). ’

6. KayecrBo o6paboTku jgeranel. llpoBepsercs B COOTBeTCTBHH

C yTBepAACHIILIME Ha (abpUKaxX TEXHOJOHYCCKHMH KapPTaMH.

TR

6.4. MPOEKTHUPOBAHHME TTPOLUECCORB PA3PYDA
MATEPHAJIOB HA AETAJIH HHU3A H OBPABOTKA

] JETAJIEF

[

P [Tpu npoekTupOBaHUK TeXHOJOTHYECKOrQ Mpoluecca B BLIPYGOUHOM

* nexe cobmogalor o0lie TNPHHLUUOH, ONHCAHHEIE B pasfenax
6.1, 6.2.

Oneit paBoTel OfYBHBIX NPEANPHATHH MOKa3bBaeT, 4To o6luan

cxeMa TEXHOJOTHYECKOTQ npollecca paspyfa He HMeel GoJbINOro
yyeada BAPHAHTOB. Tak, Ha 4YeTBePTOM 3TaNe NMPOEKTHPOBaKHS (cM.
¢xeMy) HamfoJee 4acTO BCTPEYAOMAACH CXeMa  BRJIOUZET:
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1) noaroroBky wmarepuanos k paspydy; 2) BHpyOanHe aeraseh
Hnza ofiysm; 3) obpaborky meraqei, KOUTpoab Kauvectsa; 4) xpa-
HeHHe, TPAHCHOOPTHPOBKY H nepefady KOMIVIEKTOB geraned B clo-
pOYHEIE HEXH.

B 3aBHCHMOCTH OT BHAa MaTepHafia, accopTHMenTa o0yBH, Tpe-
GopanHA K Hedl, 00beMa NPOAYKIRH, KOHKPETHHIX TeXHHMUeCKHX Xa-
PAaKTePUCTHK NPOH3BOACTBA B 3TY CXeMY MOQUYT OBITh BHEC@HH H3-
MeHCHHS, HAIPHMep HCKAUYeHa oOpadoTka petadielt HU34.

Tlocne Bufopa mo yxasaHHHIM KPHTEPHAM CXEMBl COCTaBJIAIOT
panpOHAJLHEEE TeXHOJOTHYECKHWH [poUecc W OIpeaeasloT napa-
MEeTPH ONepalMOHHON TEXHOJOTMH H3TFOTOBJIEHAN AeTajell Kakaoro
HAUMEHOBAHMA,

OOBYHO TIPOBOJAT CJACAYICLIHE ONepPalMy: IPHEeMKY OT NOCTaB-
IIHKOB MAaTepHaJOoB, KOUTPOJAE UX KauecTBa; H3MepeHHe NJOLLaKH
KOK; COCTABJEHHE 3alaHUsA Ha paspylh; moafop NPoOU3BOACTBEHHBIX
napTHH Kox AAf pa3apyba M cam pa3pyl; KOMIVIEKTOBAHHE H cueT
Aetajell Hu3a Ha pafodem Mecte BRIpYOL(HKA; KOHTPOJAbL KadecTBa
BHDYyO/eHHBIX AeTaded; o6paBGoTka peraJtefl HM3a M KOHTPOJbL Ka-
4ecTBA.

IIpn npreMKe MaTepHAaNOB NPOBePHIOT MX KauyecTBO, NAOIAJB,
COPTHOCTB M TOJILMHY (KaTeropu#HOCTH) corjiacHo Hakaananof. Ha
faxTapMe KOXH HeCMbiBalONIeHcAd KPpacKof MOMMKHBI OHTE YETKO
IPCCTABJIEHH MJ0WALL, COPT, KATETOPHSA, MAPKa 3aBOJA H AATA BH-
nycka. Ilpy pacxomxgennn Mexay LaHHBIMH HAKJIaaHOH U akTHue-
CKHMH COCTABJAIT AKT I HAUPABAAKT PeKJaMalllio TOCTABUIHKY.
[Ipn 3ToM 3 Kaxao#t napryu kox oréHpawT 1poby U3 cTaHaapT-
HOH TOUKH H ONpeJefftoT [OKA3aTeNd, KOTOphe IOJIKHB COOTBET-
CTBORATH TPeOOBAHWAM TOCYAAPCTBEHHOrQ cTapfapTa, B cnyvae ne-
JOOYCTHMEIX OTKJOHEHHH Takxe TNPeibABAAIT peRJaaMalHiy Io-
CTABUIHKY.

HaMepenne naomagH Ko EegeT [OOCTaBUIHK HA MALIHHAX
SMHUK-1, TIMM, TIM-3, a nposepsier o6ypuasn ¢dadpuxa. [Ipn atow
NOKAa3aHHst CyMMBl [JI0A e KO B NApTHH He JOJIKHBL HMETL CY-
IecTBEHNBIX OTKJAOAeHHHA. B OTACAbMBIX KOMaX AOMYCKAWTCS OT-
KJoneHls B npejefaax =2 %.

3ananus Ha pazpyl coCTaBAAT AJA Kaxjaoro pabouere ¢ pH-
MeHeHHeM KOMOHHAL{H jgerTajedl PasHelX Pa3sMepoOR H pas3/HYHOTO
BHja (nogows, HAGOEK) C UeJdbK ITOBBILUEAHS NPOUESHTA MCIIOJNL30- -
BaHHA MaTepHaJa M0 MJAOIAAM W Mo TojukHe, (CO3Janel MIpo-
rpaMMbl 10 OnpeRe/eHHI0 ONTHMAJRHLIX 3aJaHHH BLIPYOILHKAM,

Hoa6op npoH3BOACTBEHHBIX MAPTHH KOXK AJaf Paspyba mejeTcs
B COOTBETCTBHH ¢ PacCUMTAHHLIM 3ajaHHeM ¢ yyeroM TpefoBaHHH
no naouragd M toaiuHie, Ilpu stom colaoaaloT caefywILee OCHOB-
HOe MPaBHI0 KOMIJeKToBaHuA. [Japruio noilypaoT Mo IIPH3HAKY
OAHODOAHOCTH: BHIGHPAIOT KOXH OAHOTO BHIa (eaTeTbHO OXHOTO
3aBoga), OAHON KareropHH, oAHOTO COPTA H HA3HAUEHHH, eCJM 3TO
BO3MOXKHO, & €C/TH HEBO3MOIKHO, TO ¢ HAHMEHBIIHMH OTKJIOHEHHAMH,
DTo cBA3aU0 C TeM, UTO TMPH COELHaJH3alud 1o paspyly ware-
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"
PHadta oanoro Buma y paBouero BHIPaOaTHIBAKTCA ONpefe/ieHHbE

[ @PHEMBl H HaBHIKH, CMOCOOCTBYIOLIHE HNOBBIIIEHUO [POH3BOAHTENb-

b HOCTH TPYAa H YJAYHUEHHIO HCIDJIbL30BAHHA MaTepHaJa.

: Uneno KoK, 110aBaeMBiX OJHOBpeMenHo Ha pafodee mecTo (Ha

BCIO CMEHY H uacTb €e), 3aBHCHT OT MMeIoHlerocsl 3anaca MaTepHa-

J10B. :

: LA TOBBIIEHNS NPOU3BOAUTENLHOCTH TPyAa AGAXHO cobiamw-
JaTecs gflilee NMPaBUH/IO: HHCAO PE3aKOB Yy OAHOTO padodero JOMKHO
OLHITE KAK MOXKHO MeHbLUIe, TOrja MeHblle TpefyeTcs BpPEMEHH HA
3aMeHy HHCTpyMelTa,

[pyriue maTepHaibl Takie MOAGHPAOT B HapPTHIO TIO OLHOPOL-
HOCTH: O0YBHYIO HHUTPOUCKOXKY — T ONHHAKOBOR WIMDHHBEL W OAHOCO
HajHayeHHUA, Pe3UHOBbLIE MJIACTHHBL H KAPTOH OAHHX TOJILWHH, Da3-
MepoB, HazHaueHus, copra W npera. llpy OGOJBUIHX OTKJAOHEHHAX,
HanpuMep, PasMepoB JHCTOB PE3HHB HX HYXHO NOAKOMIIJICKTOBRI-
BaTe B maprud c Oonee GaH3kKHMH pasMepaMu, OOGYBHYK HHTDO-
CHCKOXKY — T pacKpaHpalT H3 HacTHAa B 8 caoeB (YMCJIO CJI0eB
MOMEeT ObiTh APYTHM, HO KPATHLIM ABYM) AJHRHOH He MeHee 5 M,
CJIOH OOLIYHO CHKPEIISIIOT CUELUHAJbHBIMU 3aXXUMaMu JJa NpejLoT-
¢ BpalleHus WX CABHTAHHA OTHOCHTEJIbHO ADPYr Apyra, JleTaiM caMmbIx
i . GOJILIUMX Pa3MePOB PEKOMEHAYeTCS VKJAAABBATH BAOJb HACTHMA
IS YBeJIHYeHMA HCNOAp30BAHUA MaTepuaJa,

_Pa3py6 wMaTepHanos peKoMeHAYeTCA INPOU3BOIHTL CKBROIHOH,
T. €. OAWH paBouli AOJXEeH NOJHOCTLIO paspybaTh Bech MaTepHads.

Ilepen nauagom paGoTHl caelyeT CMa8dTh M NPUBEPHTL NPecc,
OTPeryJIHPOBATL PACcCTOHHE MERKAY KOJOZOH M 7TpaBepcofl Tak,
4TOGH pPe3ak BXOLHA B KoJaony He Gonee uem na I mm. Konoay nago
NpOBEPHTh, UTOOL He OLJIO BLIeMOK IJiyOWiuoli Gogktie 3—4 MM,

Bpeums mna paspy6 {(ducToe BpeMsa paboTHl ydapunka) €OCTaB-
Jsier He Gojee | ¢ Ha geTadm, T. e. eciu Obi He GBLIO 3aTpaT Bpe-
MeHH H4 MofcofHble onepalHl, TO MOMHO 6bJI0 66 BHPYOUTE 20—
30 Thic. AeTaJdelt B eMeHy. Ho B cBH3M ¢ TéM, YTO MHOTO BPEMeHH
3aTpPaAYHBaeTCsd Ha [OZCOGHBIE ONEePalid, Ha BHIPYOKY Hapel gera-
Jgelt yxoaut Gosiee 7 ¢. TlostoMy ocoboe 3HadenHe MMeeT NPaBHIb-
Has opraHusanus padouero MecTd, MNPpH KOTOPOH COKpaLIareTes 3a-
TpaTL BpeMeHH Ha NOATOTOBKY K paspyby.

IIpuanun noAroToBKH 1 OPraHH3aMMH pafouyero MecTa BHDYB-
IIMKA TAKOH XKe, KaK OPM Cco3Ialind palounX vecT packpoMIlHKa:
KaK MOXKHO MeHblle JIMINHMX OBWAKeiud padouero. Buawmxe k 3ome
BHIPYSKH DACHOJATaWT Te pPe3aKH, KOTOPble HCIOJAB3YIOTCS ualle.
Pesaky nis BBIpYOKH MEJIKHX JeTalell pasvewiatores Ha gady-
‘rymBouKke cupaBa or pabouero. Pesakn Aga BLPYOKH NOACIIB H
CTEJEK PACKJIABIBAIOTCA Ha NOJ0UKe BeeproOpasHo, NeBble — cJeBa,
npapble — cnpdasa. Bee oHM AOMMHH OHTbL YJAGHKEHH BCEIa B OA-
HOM M ToM XKe nopsagke. Ha sapnmnit nogbeMHBIH cTOA Npecca YKIa-
RLIBAIOTCA KOXKH Ha [OJYCMeHHOE 3ajaHue. PexoMenayercs Mmexa-
HH3HPOBATH MOAAUY KO H pe3akoB Ha pa6oune mecta. Ha paGo-
yeM €TOJE MOAMHZ GRiTh BRICOKAR OCBEWEHI0CTh {He Menee 300 ak).
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Ina nogroroskyn K nocneAyouMM onepahuas cGopri u yayt-
LieHUs] SKCIOAYATAUHOHHBX CROMECTB JIeTalid HH3a NoABepralT obpa-
GOTKe. BripaBHUBaHHe Aerafeil no tolAluHe obnerdaer RocAefyio-
wyto HX cGopky. OHo Buinoausercs Ha Mainmnax JH, HIB n
05095/P! ¢ npomaBoauTeALHOCTRIO cooTBercTBeHHo 1100, 1250,
1100 nmap B uac. ¥KasaHHble MalIMHBI MaJO OTJAHYAITCH APYL OT
apyra. Arvperat ACTI-5 cAysKur aas BHIPAaBHWBAaHHA jAeTalefl 1o
TOMIHHE, NAHGOBRHHA JHUEROH NMOBEPXHOCTH U GaXTAPMEI, yaane-
Husa noliae, a arperat ACII-6 — gns nBoenHA, cOVCKAHHA KPAeB H
BIBCPOLIMBAHNA KOXKAHBIX TOAGHIB (APOHIBOANTENLHOCTh NPUMEPHO
5 ThiC. nap o0yBH B CMEHY]).

Knefimenne nponzsogutes Ha Mawune HHUB (npomsBoautesb-
Hocts 1250 nap nerckoit o6ypu B yac).

B cooTBeTeTBMH ¢ THUOBOH TeXHOJOTHeH pasMep BHPYGJEHHBIX
AeTanefl cpaBHUBAETCA ¢ COOTBRTCTRYIOUIHMH PAa3MepaMH KOHTPOMDb-
HOTO MIAGJIOHA, HAJLOKEHHOrO Ha JHUEBYIO CTOPOHY jAeTai, OTKIO-
HeHHsl JIHHEeHHHLIX Pa3MepoB AeTanu oT IMabJOHA JOMXKHE COCTaB-
JaaTs He Gosee +£0,5 mM. Ilo TosluMHe OTKJIOHEHMA MOTYT GHTL
B npegenax 025 MM, paspemaercs pajuulla B TOJNIIAHAX OAHO-
THNHBY getaned go 0,5 MM,

3Had 3TH ofLUIHe MO8 AOTYCKOB, MOMKHO oéocnosanﬁo BHIOpATD
KOHTDPOJLHEII HHCTPYMeHT, B TeXHHKe cuHTaeTcs JNONYCTUMMIM,
ec/IH OIWNGKA H3MEepeHHs cocTaBiaseT Ao 20 % oT moas momycka.
Mz artoro caeayer, uTo NPH NoJe AONYCKa mo ToAmuHe 0,5 MM
OIHOKA H3Mepenus Moxer OblTh 0,1 MM, T. €. OHa NOJKHA HAXO-
IuTecd B npexenax =*0,05 MM, B cBOW ouepean NpPH noje AOTYCKa
AHHEHHBIX pasMepoB Aeradefi Ao | MM omnbKa H3MepeHHA JOMMHA
66TE Menee 0,2 My, wan =0, mm. M3 3Toro ciefyer, uto AJ8 H3-
MEPEeHHs AJUHEl H IIHPUHE AeTasteli HeoOXOAHMO NPHMEHATh KOH-
TPOJbHBIA HHCTPYMEHT, [O3BOJSIOWHA 3aMepATh BeJHUYHHB [0
0,1 MM, a nipu onpexeneHnd Toauanl 0,05 MM TaKHM TpeGOBaHHAM
OTHEYAI0T TOJMUMHOMEP € HIAHKATOPOM 4ACOBOIC THNA €O LIKaJo#
0,1 1 0,05 MM, WITAaHTEHIHPKYAH, MHKPOMETDEL H OD.

6.5. TPEOBAPHTEJ/IbHAS OBPABOTKA ,[LETAJ"IEI"‘I
HM3A OBYBH

[pexpaputensHas o6paboTka jeTajefl Huza UMeeT ciaeayiollie
npeuMyulecTBa:

CORpAIAINTCA TIpUnycksd Ha oO6paboTKy gertaJnefi BecaencTBHE
yCTpaHeHHs (ppe3epoBAHHA ypesa NpPHKPenjeHHoH moapiuBwl. I1jo-
iIajb NMOAOIB YMeHpIlaerTcd Ha 05—~I 5% (o HEKOTOPLIM AAH-
HEM 10 7 %);

CHUKAEeTCHt TPYAOEMKOCTH H3IOTOBJEHHMs 00yBM B pesybTare
YMeHBHIEHHA YHC/Ia ONepaldfi H NPHMEHEHHUS BEICOKONPOHIBOH-
TeNBLHBIX 2BTOMAaTOB Aaf 06paboTKu nayku NOoJOLIB;

MOBLIIAETCH KAaueCcTBO oO0YBH BCJASHCTBHE 6o0Jee TOUHOTG ¢O-
6a0aeHUA Pa3MepPoB KOIUTYPA CAeda H IIOAOWB. XOTR TPH 3TOM
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fYenoxHAeTCH M yA0pOXAeTCs TPOU3BOACTBO, CO3JAIOTCH YCMOBHA
AR npeppallleHHs 0OYBHBEIX (adpuk B cBopoduHoe TIPOH3IBOJCTBO
EH BHeJpeHUA ABTOMATHYECKHX W NOJyaBTOMaTHUECKMX- JIHHHMA IO
fmorOTOBKE Y3J0B H geTajel.
Ri: Onmr paboThl UPEMIPHATHH NOKA3KBAET, UTO AN TPOH3BOM-
Ba 00yBH ¢ NpeABapuTeNbHO 00pabOTAHHEIMU AETaJIAMH HEoOGXO-
MMO [IpEXKJIE BCEr0 DOBHICHThH TPeGOBaHHA K TOUHOCTH KOHTYpPaA
ella 3aRAHYTOH 3aroToBKM Bepxa ofyBH.

3uauuTeNnHEe KoJefaHH] KOHTypa cieia 3aTsHyToH 2aroTOBKM
Bepxa OGYBH BHI3BaHLl CMEAYIOLHMI IPHIHHAMMU:
HEeMOCTOAHCTBOM [PA3MEPOB c/efla [epPeBSHHBIX 3aTAXKHHX KO-
OMOK M3-3a HEPHOAMUECKOTo H3IMEHeHHd BJAXHOCTH aTMochepl
feXa W HeAOCTATOUHOH TOUHOCTH TNOJHPOBAHHA KOJOLOK NOPH HX
3TOTOBRJSHHU;
. HEPABHOMEPHOCTBIO TOJLIMHE Aerajell 3aFOTOBKH BepXa H HH3A
6ypi. Ecan He NpoH3BOAHTCA BHIDABHHBaHHR feTafeft no ToJ-
uluHe, 70 BIHAKT ecTeCTBEHHBIE KOJeHaHHR TOJUIHHBL KOXKH, KO-
Ophie B npejenax OAHOA KOXH AJNH Bepxa o0yBH OOGLIUlIO COCTAR-
AdT =0,3 MM;

pasauuiCH CTeNenbld YyIPEeccOBHIBAHMS MaTepHana Bepxa HO
rPaHd 3aTAKHON KPOMKH, KOTOpast MoxeT AocturaTe 50 % mnepso-
' HAYABHOR TOJHIHHEL '

. Ecnu  pasMmepnl cjefa OOYBM 3HAUKTEALHO OTKJAQHAWTCA OT
Bk’ cpefHero, NpHMEHseTcs ero KomneHcaluda. IlofomBa H3rOTOBJAA-
B eTcst Gez IATOYHOH 4YacTH CO CKOLIGHHBIM 3aJAHHM KpaeM, NATOY-
Bé 1A NPHCTABKA K NOJOLIBE WAH KaOJyK Takme uMeeT ckoc. Kom-
medcalls paszMepa ciaella no IJAWHE HAET 3a cyeT GoJbllero HIH
MeHbIlero HRAOMEHNs NPHCTAaBKH MAM Kallyka da nofcwmry. Ko-
nedaHHe paaMepoB ¢Jelda NO [IHDHHE KOMIEHCHpPyeTcs 3a cueT He-
6onLIOf KOHCOJLHOH YacTH OTKPHTOMG Kpas [OAOWUBEI, BHICTYNA-
" I0UIEro 3a rpaHb 3aTAHYTOH KPOMKH.

Cunraetes, 4to (e3 KOMIeHcalHu MoxHO paGoTaTh, ecld Ko-
JMefaHua cAela No AJMHe He MpeBHIIawT 1,0 MM, mo mupHHe
0,8 mM. JluHefiHple pasMephl MOMOIUE HE AOJKHBI OTKJOHATBCH OT
HopMel Sonbme yeMm Ha =0,25 mm (OCT 17-12—83 «O6yBb GHITO-
Bast. Hetanu Hu3a o6yBH»).

OnplT paGoTel MOKAa3BHBAET, UTO NPH BHPYSaHHH TakHX Jera-
Jell HYMHO NPHMEHNTb Pe3akH, H3rorOBJIEHHBIE ¢ BHICOKOH TOYHO-
ctoio, KomeGanuy pa3Mepop KOMOROK 10 WHPHHE AO/KHE GHTh He
Hoaee 04—0,5 MM u mo gaumpe 0,8—1 mM. JocTHYs 3TOro Jeruye
BCEro APH H3TOTOBJACHHH KOJOAOK H3 IJacTMace.

[Npeapaputentuo obpaloTaHHBle TOAOMIBH JAOMKHBL OBITL H3-
rOTOBJICHBl ¢ Ouelb GOJALWIOH TOUHOCTBIO. B o0yBH Ha cpealem
HJH BHCOKOM kKalNyke pasmep ys3iia, COCTOAINErO H3 NOAOIBH H
KabJayKa, He OOUI¥EeH OTKJIOHSTBCH OT HOPMH GoJiee ueM Ha 1,5 MM,

ns TMOBHIIEHHs TOYHOCTH Pa3MePOB KOHTYpPA MNOACIIBEL MPH
(pesepoBaHNE H OTLEAKe JeTajed HH3a HeoGXOAHMO TNPHMEHATH
Mauiain, paboraponine ¢ 11abJA0HOM.
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CJ'.IE,IJ.}’ET TaK¥Ke YAeJHTb BHHMAaHHe IMMOBbILUIEHHK TOYHOCTH BhHI-
OOJHEHHA OOTAMHO-3aTAKHBIY ONepalHil, TPaBUALHOMY BHUIONHE-
HHW onepaunufi ropsivero GopMoBaHUA.

Ha of6yBHHIX [PeANpHATHAX pas3pafoTKa TeXHOIOIHUECKOro
nporecca NMPOH3BOACTBA 06yBH ¢ TPEABAPHTEILHO 00paGoTalHBIMHU
HQJIOUIBAMY BeIETCA DPAa3HEIMKH NYTAMH, KOXBOJOHOBHE TOAOUIBH
06pabaThBAOTCH B Navkax KaK HA OTEUECTBEHHOM, TaK M Ha HM-
noptHoM ofopydoBatini, TIoAroTapnuBaeTcs BHINYCK OGYBH ¢ KOXK-
BONOHOBEIMY MOHLOIIBAMH, HMEIONIHMM BOJHHCTBIR Ype3, KOTOPLIH
BIOCJEACTBHY He @pesepyercs. Msroramanpait ofyBb, uUsSTOMHast
YacTb NMOAOWIBE KOTOPOH HMeeT ¢nycK Ha HeT W 3aXCAHT Ha OAacT-
macconblft kaGayk., Ha o6yeHex (aGpnkax ofpafaTbhiBaercs moay-
napaMp KowHueckoli ¢pe3oll v3esn KomaMan NOAOWIBA, CKAEEHHAR
€ PEe3HHOBHIM KaGAYKOM.

Texuonornueckuit npouecc nPou3BoIcTBa 06YBH ¢ NPUMEHEHHeM
npefsapuTeAbio  06paGoTanHbix NOPHCTBIX TNOXOWIE HMeEeT He-
CKONIBKO BAPHAHTOB.

[TpumenawTrcs y3J48 MOZOWBA — KaOJayK, KoTopHe dpesepyiorcs
B noJynapax, BHeApell TeXHOJOTHYecKHH nponecc o6padoTkKH mopH-
CTOM NMOJOLIBREL B [HaYKaXx.

BHeapeno TPOH3BOACTBO HAeBHHbeH OOYBH C Y370M NOAOLIBA—
Kabnyk M3 MOPHCTOfl pe3uHL!, BHIPYGJIEHHO pesakoM ¢ BOJAHHCTHEIM
npoduiaem, [IpHMeHAIOTCH BEICOKOTOUHEE PE3aKH -ANf BHPyGauua
MopucTHiX mogoiuB, [locne npUKpenseHds NOACIB HeoGXoaHma
JHIIL He3HAUHTeNbHas o0paboTka HX Qpesod.

7. TPOEKTHPOBAHHE TEXHOJNOTHYECKOIQ
MPOLECCA

7.1. METOOHKA NMPOEKTHPOBAHKS TIPOLIECCA
CBOPKH 3ATOTOBOK BEPXA OBYBU

B nacrosiulee BpeMsa nocAefoBaTeJLHOCTb onepauunii o6paboTku U
cBopku netaned Bepxa o6yBH B BWe MaplIpyra ¥ Hafopa TeXHO-
JIO'HYECKNX KAaPT CO3JAeTC Ha OCIIOBe THOOBHIX METONHK, paspa-
HoTaHHBIX Ilcmpanm{bm HayYHO-HCCJAEAOBATENLCKHM HHCTHTYTOM
KOmeBeHHo-00yBHoli npombimiendocTn (IIHHMHMKIT) u Vkpaun-
CKHM HaYUHO-HCCIEZORATENHCKHM [HCTHTYTOM KOXKeBeHHO-00YBHOH
npompimaenmocty  (¥epHHUHMKIT} ¢ ucnonb3osanneM u ofobute-
HHEM ONBITA [ePeIoBLIX npelnpusaThit. B ocHoy wmanfosee uacto
HCIIONL3YeMOofl METONHKH 3a/J0MeH NpHeM NPOeKTHPOBAaHHA TEXHO-
JOTHYECKOTO TIponecca Mo weprexy HzAequda. Ilpu srom npely-
cMaTPUBAIOTCH Nochae cHopa W H3y4UeHHH BceX HeCcOXOAWMEIX HCXOM-
HBIX MATEpPHAJOB IAisi HPOSKTHPOBAHHS (CTAHAAPTOB, MeTOIHK, pa-
Hee MPHMEHABUIHXCA TEXHOMAOTMUECKHX TPOLECCOB W Ap.) TPH cTa-
JHH NPOEKTHPOBAHUIA TCXHOMOTHUECKOTO mpoueccea:

1. PaapadoTga cxeMul cBopKN 34T0TOBOK Repxa obyeH.

2. Cosnarne cxembl Pa3BePHYTOro TEXHOJOTHYECKOTO Npoilecca
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- 00paboTKN AeTanel 3aTOTOBKH, BKAIOUAIOUETO COCTABJAEHHE IOCe-
JN0BaTeALHOCTH onepauyit (MapupyT).

3. Cocrabieline QNEPANHOHHUH TEXHOJIOTMH (TEXHOJOrHYECKHX
H HHCTPYKIHOHHEIX KapT).

Ha npumepe noctpoenus npouecca ¢OOPKH 3aTOTOBKH Bepxa
o0yBH IPOaHANH3UPYEM NPeANaraeMyio MeTogHKY.

ITocae cGopa M M3yHYeHUs TOCYIAPCTBEHHBIX CT4HAAPTOB Ha cO-
OTBETCTBYIOKIHE M3ISAHA NOATOTABJAHBACTCSA uepTek Aetadeld Bepxa
H 3aroTOBKH, NOAOHPAIOTCR W H3ydalorcs CTARAAPTH W TeXHMYe-
CKHe YCJAOBHS Ha NPHMCHAeMble MaTepHaJsbl, HMemIiHecs MeTOIHKH
ofpaborkn B COOPKM anaNOTHYHBIX H3AeNdH U Bee ApYrHe HeobXo-
AEMble MaTepHasu. K »Tofi cTainy NpOeKTHPOBANHWA JOKeH GHTh
yXe TOTOB UepTes 3aTFOoTOBKM W JAeTalel Bepxa, a Takxe JOJKHA
OHTh colpana nepBas KOHTPOAbHAS MOJENb.

HeoOX0AHMOCTH TOATOTOBKM MHepBOH 3aroTopkH Bepxa o0yBH
N0 HauaJa IPOEKTHPOBAHHS TEXHOJOFHYECKOTO MNpoIlecca ee H3ro-
TOBJEHHS O0BACHIETCS TEM, 4TO NPONECe NPOEKTHPYeTca AAA Mac-
COBOTO HM3FOTOBMEHHs 3aTOTOBOK, a OJHY-ABe (HECKOQJBLKO) MOXKeT
cofpaTh MaCTEP BHICOKON KBaJM(UKalHK.

Ha ¢pabpukax HuepTemx 34TOTOBKH Bepxa 0OyBH H3TOTOBJASETCH
He BCerja, NO3TOMY KPAaTKD OXapakTePH3YeM €ero,

Hza ueprexxe B HaTypatdbliylo BeJRUYHHY H3obpaxkamorcs saro-
TOBKa Bepxa 0OYyBH ¢ yKasanHeMm GasHCHBIX JHHHH, a TaKie Bce
perany, Jlerany AOAMHB GBHTE NPOHYMEPOBAHE! MO CNELHGHKAUMHA:

Ne ) Hertank Yncao
B moxynape
1. Comwosxa 1
2. Mexnoaknajika CC3KH 1
3.  Hsniuok |
4. DBoKoBHllKa 2
B, Txauepafi noaxaanxa 1
6, Koxanasg MOIKIaZKa 107 #H3LIMOK 1
7. DBepum 2
8. Mewnoaknsanka 2
9.  3anuuit HapyXNbH pCMEHB 1
0. MexnogGnouHHKH 2
11. Koxanas nolxnanka nei Gepls 2

Ha yeprexe peraneil W MoJe]H HAUOCATCA BCe CTPOYKH, YKa-
3HIBAETCA HX AJHHA, KPHBH3HE M [YCIOBHO 0603HAYAOTCS MPOUECCH
06paboTKH.

Ha nepBoit 1 Bropo# cTafnsax paspabaThBaioTcsa cXeMbl cGOPKH
3aroTOBKHM Bepxa 00YBM M CcXeMa Pa3sBeDHYTOFO TEXHOJOTHUECKOTo
npoitecca. IIpx 3TOM HCXOAAT M3 CHEAYIOIHX OGIHX TPYHIHOOR,
MO3BOAAIOIINE  OOCTHYL BLICOKOR DpOH3BoAMTenbHOeTH, [lerann
cnenyer coGHMpaTe B Y3/, a 3aTe€M OTANhHBIE Y3Jbl B 3alOTOBKY,
B RepByI0 OUEpenl peKoMeiljyercs cOOHPaTh y3abl ¢ HaHGOABIIHM
yHucJAOM Jeranell, yTo Tpeaynpexlaer NYyTaHAHUY B OMHOHMEHHBIX
fAeTadgx W moTeplo AcTadedt (0coOEHHO TPH MHOTONApHOM 3aily-
cke). IMocnesosarenbtocTh cGOpKY eTaseil B ¥3ed W jafiee y3JoB
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B° H3jeNHe M0JKHa OpiTh Takofi, 4ToGH BHIOOJHEHHE NEPBHIX Olle-
pauhit He 3aTPyAHANO, a 00Jerdajso BHIOJHEHHE TOCIERYIOUIRX.
[Tpr sToM HYXHO TPeAYCMATDHBATL KAK MOKHO GOJble JpPOLEC-
COB, BBUIOJHAGMBIX Ha MallMHaxX c NAOCKoHR niaaTdopMof, Tax Kak
Ha KOJOHKOBLIX, DYKaBHHIX MaNIHHaX NPOH3IBOAHTEABHOCTD Tpyna
nike, Havallo u KOHen CTPOYKM HOMIKHBI MONMAAATH HA Kpas HeTa-
AeH, Jyunle BCEro B 3aTAXKHYIO KDOMKY BO H36eXaHHe ONepalMy
3apsA3biBanua y3qa0B. Cobl0fleHHe 3THX peKoMeHAalMi NpH Gesy-
CAOBHOM BHINOJAHEHHE TPeGoBAHHA rOCYIAPCTBEHHBEIX CTAH/AaPTOB
Mo - KayecTBY 06eCIedHT CO3AaHHe BHCOK0o3(GPEeKTHBHOTO TEeXHOMO-
THY9eCKOrD fpoHecca ¢ MHHAMYMOM 3aTpaT TPyAd, BPeMeHH H
CPEJCTB HA NMPOH3BOACTRO.

PaspaboTka cxembl COOPKH 3aroTOBKH Bepxa 0OyBH HauHHA-
eTcs ¢ MBICJIEHHOTO €€ DacusieHeHHs (o UepTexy) Ha YsSJbl M ae-
TaJd. Ecau Fy3JIOB HECKOJALKO, TO pEKOMEHﬂ,yETCH NePBLIM OTAERATL
¥3eJ, HMEWIHA HAKUMEeHbIllee YHCJAO KOHTAKTOB C JPYTHMH Y3JaMH
3aTQTOBKH, 3aTeM MEICACHHO B Y3JaX OTACAAIOT AeT4and B 3anu-
CHIBAIOT 3TOT nOpAAOK. Tak, B NoayboTHHke OYILYT BLIAEJEHHl cae-
AyIOIHe Y3AE ¥ AeTadun:

I. 3aguufi yzea: KOXHasf MOAKJIaAKa, 3aiHHH HAapyXHBE pe-
MEHDb, MeXNoAGJOYHHKH, Oeplil, MEXIOAKAaLKa.

pe

7 Bepey [ 1 [—» 7| Bepem |1 1| Cowaka

[
-]

s' Mexnomxrazks Mesknomxnankall | 2[Mexcnonicaamca i

_‘J 10| Mexnon- 2 l 3Iﬂ3u\mxll l——" _ | TxaHepan
Growmxu 45 mopxnagka | 1

r

SaHHi HAPY XA Ko#anasg
1 ik pemeons | ! > Kowanan mox- | 6| nomcranica
11§ xnanks o Gep- Bintouniinbth

e £ A3BITG

Koxanas mon- 1 Mepemusit
Xn8aKa nop Gep- Y35

by

Jagumi y3en

——’Fonympa snrommjﬂ——

Cxema 7.1. Cxema cBopkit 3ar0TOBKH Bepxa woaySOTHHUE
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@M NOAKAANKA, COIO3KA.
i Ianee, ciegys B 06paTHOM MOPsAKe IO 5THM 3amHCAM pacuie-
ink, cocranaswr cxemy clopru (cxeMa 7.1). B Griokax cxemul
fena yKasaH HOMep [eTalH 1O clennGHRKANHd Ha uYepTexke,

b [0 CMeHHPUKALHH TepTea, BCe AH JAeTalH BOLULTH B CXEMY.
3aTeM-Ha OCIOBAHUM CXeMbl cGODKH 3arOTOBKH CTPOHTCA CX€Ma
Wa3BepHYTOr0 TEXHOJOTHUeCKOro npouecca, orofpaxapuas mo-
pnes0BaTe IbHOCTS ONEepalul, B TOM YHCAC M IOArOTOBUTENbHBIX
cGopKe (cxema 7.2). DTHM OTIIHYARTCH CXEMa PasBEpPHYTOrO TeX-
GACTHUECKOTO TPONEcca OT cxembl cOOpKH.

E - Tponeccnt neoGxoAuMo BEIGHDATL THNH3HMPOBAHHEIE H3 YTBEPHK-
gaennoil Munaernpomoy CCCP «Texuonorun upou3BoiciBa o0ysn»
.

T a6nnma 7.1. dopma sanucH HudopMauHun o Mapupyre

O6opyaopanuse

Benomora-
TenbHHe

Matepranal

Bxg
1::16(::1‘1111
§ (pyvnofi,
Onepaups Mapmnuﬂmﬁ)

Konuuecrtso

HanMeHOBARHE
Haumeuosna-

Bie
Pacxon

Hopma B padoTKH aa cMe-
ofiice

Hy

Paspag pabfouero

pacuersoe
peaepBHOE

(M., ODHHMHT?Haernpom, 1968—1981), B upeaHcaoBHH K KOTO-
pofi yKasaHo, 4To UPEANPHATHA MOTYT AJf H3TOTOBJeHHA OOYBH
B COOTBETCTBHH ¢ yTBEPXJAEGHHHIMH o0pasnaMu NPHMEHATh Te UJH
HHbLie COYETAHHA TEXHOJOTHUECKHX NPOLECCOB B Mpeaenax NaHHOH
TuMoBoH Texuosornu, HMudopmanmio o wMapmipyre odopMIaoT
B BuAe Taba. 7.1.

Tpetpa, nochefHds, cTajAus NPOGKTHPOBAHHA COCTOHT B MOATO-
TOBKe TeXHOJOTHYeCKoro mpoitecca no QopMe, ykalzarHoH B Tadal.
7.1, a TaKkXKe TeXHOJOFHYEeCKHX KapT HM3TOTOBJIEHHS H3/eJHH, KO-
TOPLle CAY2KaT OCHOBOft AJA paciuera HeofiXoAMMoro umcaa pado-
YyuX, BelGopa ofOpYAOBaHud, HHCTPYMEHTA U T. M. AJs pasMelleHydsa
noTOKa Ha MJCILZAH Lexa.

JaHHbBle 0 TeXHONOUHYECKHX HOPMATHBAX NPOHSBOACTBA BHICH-
pPalTCsl TaKkKe H3 THIOBOH TEXHOJOTHH, B KOTOPOH YKA3aHO, YTO
cofep:Ratiyecs B THIOBOK TeXHONOTHH HOPMAaTHBH Ha 06paboOTKY
¥ CKpenJieHHe AeraJsed, PeXKHMH YBJA2XKHEHHA M CYWIKH, THI H Xa-
pakTepHCTHKA BCHOMOraTeJbHHX MAaTePHAJOB, TpeCOBaHHS K NOMY-
(abprkaty noclie 06paGoTKH Ha COOTBETCTBYIOUIEH omepallHH sB-
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7 Beper( 1 7| Bepens 1

Cnycx kpas ooy, 3arubry

HameTica muunf eKopaTHBHO
CTPOMKH

Hamasrca wmeem KpaAd hofx 3a-
THOKY

3arnGKa Kpas

HampIKa H HAKNENBAHHE MEX-
TIO T A KH

Ia:‘ Mexnommanxnl 1 | JlexopamiBran cTpodKa I 8 TMC?KHOJJKHMKHJ 1]

Ilypopanue Gepues
\ BCThIK
' HacTpamMsamse 30mero
BamHuR HapyK- : HAPYHEHOIO PEMHA

HeHl pemens
ﬂlﬂ,l Mmmnxnanxn' 2 I

HamMasxa M HaAOTEHBAHHE MeX-
noabnoumcos

3arufKa BepXHero Kpam 3amMe-
TO HBPYXHOTO PeMHS

11 Komanan noaxnaaka non 1
Gepubt

Cycxanne pepxHero Kpaa
3aru6ka GoKOBEIX KpaeR

Hamaixa kpar

Criyci 3aMeTo xXpad nog, cTpoT-
Ky

Cnyckakune KpaA nop 3a-

oKy

11 Koxasnan nogKmagxa 1
nof Gepibl

CocTpausanme KoXaHo# noa-
KMankH o Gepubl Mo 3aAHeMY
Wy

o4, HaxreRxy

Hamaaxa BepxmHero wKpan

PasrnajxaisasHe 3agHere

UIRF

I Jamenel y3em

Cxema 7.2. Cxoma PasBepHYTOr0 TEXHUAOTHYCCKOTO Hpolecca cOOPKH 3arDTORKN
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1 { Camaka i

COoycK Kpaa NOA HACTPOMKY

HaMa3Ka H HAKNEHBIHHE MEXNON-
KiIagKH
Mexnonscnanxa | 1

Hamaika 4 HIKIEHRAHUE A3bIVKE

3 | HAsmmox I

Y

Hamagxs H zaKnenpanse GoKoBH-

HOK 4 BoxoBHHMXD 1
-
HaMsaka W wWaKTeMBamme mou-
KNAIKHAC COI0IKOH K ATBINKOM
- 5 [Tx NORKILaNKa F]
Ob6cTpamBaHe A3LIYKE ¢ ofipes-
KO Kpag

HOH NOAKTaOKH NQH, A3BMOK
OKpalMBAHHE KAHTE RIDTIKE

Hama3ka M HaK/I€HBAHHE KOME- “

o |Komenas nomenam<a | o
nop, A3sl YOK

IMepesuasn y3en

Hacrpammeanie Gepuer Ha COWIAKY

HlunypoBanne

Yucrxa

KoMmexTopaHHe

Koutpons Kauecrsa

TTomynapa 3aroTob KA

Bepxa noaylGOTHHOK
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JAITCH 0GA3aTeNbHHIMH A BCeX oTevuecTBenHbx ¢haGpux. Ilpu
3TOM HE“OﬁXOJJ,HMO YYHTHIBATh JOCTHTHYTHIH fHepeAoBoil ONBIT Mpej-
IPHATHH, JONOAHUTEJALHEIR PEKOMCHAALHH, HMERILHECA B nHacoop-
TaX HA HOBYIO TEXHHKY,

Heobxonumele Ansi pacuera yucaa Ttpefyemoro oSopyAoBanus
HOPMblI TIPHHUMAIOTCS IO H3J4aHHIO « THNOBHE HOPMLI BpeMeHH (BEL-
pafoTkM) Ha onepanuu cBOPKH 3aroToBOK © U ofyBH» (M.,
UHUHTOUAernpom, 1970—1980), koTophe ofif3aTenpHLl K TpH-
MEHEeHHI0 1la NpeAnpHstHH. Bo BBeZeHHM K H3ZAHHK YKa3aHo, 4TO
ecan feficTBYiollHe Ha NPEATPHSITHIX HOPMbI BBHIpaBOTKH OyayT
Bblille HOPM BbIPAOOTKH, OPHBeACHHHX B AAHNOM cOODHHKE, TO
OpeAnpuATHs O0AIAHM NPHMEHATL OeHcTBYIME Yy HHX HODMbi.

Ha ocHOBaHHEM TEXHOJOrMYeCKOH KapTH paspafathlBaloTcs HH-
CTPYKIIHOHHEI® KaPTbi, BBIBELUIHBaeMuIe HA paﬁotmx MeCTax; OHH
INOMOrawT KOHTPOJHUPOBATE NPAaBHJABLHOCTE BHINOJHEHHHA npouecca.
B HMHACTDYKUHOHHBIX KaPTaX HAPAAY C NAHHLIMH TEXHOJOTHUECKHX
KapT ONMCHIBAIOTCS [PHEMBl BHIIOJAHEHUS OCHOBHEIX Olepanmui
(B3 Tb—OAOKKTE), KOHTPOJBHHE onepauuu H Ap. Cocrasasior
J1aH PaccTanHOoBKH 0OODYAOBAHHA Ha TJAOINAAH liexa W OKOHYA-
TeJBLH(O YTOUHHAKT HEOOXOAHMOE KOJHUYECTBO OﬁOpy,lIOBaHHH, YHCJIO
onmepauuil ¢ yYyeToM TPaUCIOPTHPOBKH H XpaHeHHS JeTajed H 3a-
FOTOBOK.

TEXHOJIOTHYECKAS KAPTA ONEPAUHH <«HACTPAUHBAHUHE
3ALHEIG HAPYXHOTO PEMHS»

52

Hurtku xnougatofyMaskasie Ne 30, 40 uraw 44, 4B, Ne 90, 100
Mammns 224 ka., 330 ki, 230 xnr., 01231 /P2, 01153/P2
Yacrora crexkaB 5—6 Ha | oM

HHCTPYKIIMOIHAA KAPTA ONEPALIMM «HACTPAUMBAHHE 3AJHETO
HAPYIHOTO PEMHST»

1580,
i

1042
— e

A. 3amunit HAPYKELIA peMenp HakJaflblBAlT GaxTapMoH Ha 3a HHH UIOB Ze-
Tajell ¢ ee JHHIEBOH CTOPOlUH TaK, YTOOBl NPOLOJABHAR OCEBAR JHHHS PeMHS COB-
nada ¢ JHHHefl WBA, ¥ NPHCTPAUHBAIOT ABYMA IAPamIenbHEIMH CTPOYKAMH C Kam-
Aofi cTOPOHL 3aTOTOBKM. Paccrosiine nmepBoil cTPouKK oT kpas pemas 1,1:30,1 MM
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AR neraseft tonmuiod or 1 no 12 mm), mexay crpoukamu 0.8—1.5 MM (1. e
5x0,35 mm). Bepxuu#i xpalt 3afHero HapyKIOTO PemMilst JOJKENl BEICTYIATH 34
XuHi Kpafi GocpueB B 3aroTOBKax ¢ BHBOPOTHEM Kautom Na 1,75=0,25 wmwm,
AroTOBKAX € HAaKJAafHLM KanToM Ha 7,505 mm. UYactora ctpouxn Zcraneft
3 MOJAYKOKHAKA H SJIOBKH XpOMOBOTO AyfmeHus 5,52=0,5 ctexkos wa 1 cm, H3
POCTKA XpOMoBoro AyGaendsa 7=x1.

b. Hutku xaonuarofiyMaxHuie B JeBATb WIH JNBEHAAUATH caoXcHHE Ne 30,

B. Wsefisvie Mmawuns: 224 k., 330 xa., 230 wka., 01231/P2, 01153/P2. Hucr-
YMeHT -— foxuuusl. Hras 44, 45, Ne 90, Ne 100,
I'. HonyctiMble NODOKH: cBAJHBAHHE CTPOYEK ¢ Kpas JeraJeft, coBnajense
PYX CMEMHLIX CTPOUYEK HAH MPONYCK CTEXKKAB ¢ MOBTOPHLIM KperleHuem IHHON
peerec 3 My (FOCT 179—74).
v J1. Toamuna geraneit (TOCT 179—74 npuiosenue 1), MM: Ceplbl HZ Beex
PYNACTHOR KOXKH, KpoMe NAmHH), 3aapHKH MYMCKOH, MadbumkoBok ofysd u3
- anoBky 1,12-0,2; monykoxuaka 0,954:0,3; cBunoft xoxu 1,050,453, 3apHne Ha-
‘ ylxmg;e peMHK W3 uenpadHoil uactu AaoBuu 1,25+0,25; monykomuHKa, BHPOCTEA
1,13:0,4.
i E. Hopma BupaGoTer 2a 8 v 387 nap, HopMa BpeMenn na 100 map — 2,067
8. yen.-u,

g IIpoekTHpoBAHRE NMOTOYHO-rpYNNOBOrG  OGPHrALHOrO  MeTona
. c6OPKH 3aroTOBOK BepXa OOyBHM HMeeT c¢JieAyioulne 0COGeHHOCTH.
# Ha pane dalpuxk npuMenena Gpuraanas dopMa, HauncaeHHe mpe-
[ MHH paGoYyHM NPOH3BONHTCA € YUeTOM Ko3(bhHIMEHTa KauecTBa
. Tpyaa. TIpn 5ToM yuHTHIBAIOT CHeAYIOLUHE TOKas3aTelu: pPHTMHY-
" HoCcTh pafoThl OpHTajH, HaJAHUHe TIpeTeH3HH CMeXHBIX UeXOB, Ha-
JHYHe TIepeBola NPOAYKUHHE 80 [l copT ¥ BO3BpaTOB NMPH NPOBEpKe
KauecTBa, COCTOAHWE TEXHHKH (e30MacHOCTH, COCTOSHHE TPYAOBOH-
AHCUHIVIHHEL U KYJbTYPbl MPOH3BOACTBA, COOTBETCTBHE 3allaHHA YH-
¢ty paboutx, BHUIOAHSIGIIHX H NePEBHNOIHAIOIINX HODMY.
Pemenne naspeBwwx npobaeM pacUIHPeHHs AaCCOPTHMEHTa
ofyBH 3aKJi0uaeTcs B AaNbHEHIIeM COBEPIIEHCTBOBAHHMH MPOH3BOMI-
cTBa 3aroTOBOK Bepxa oO0yBM, opraiM3anHd GpHraiHoro MeToga
paBorsl. Ha puc. 7.1 mokasaHa cxeMa HOBOTO NOTOYHO-TPYTINIOBOro
MeToda ¢GOpPKM 3aTOTOBOK Bepxa OOVBH C HeperJaMeHTHPOBAHHEIM
PUTMOM, ¢ TPAaHCIOPTHPYIOIIUM YCTPOHCTBOM, YIKUHOHHPYIOULUM
B pexuMe Aucneriyep — onepatop —- aucnetsep (A0}, B atom
cJayuae Npu MHOCQACCOPTHMEHTHOM BLINYCKe pafoyHe, BHINOJHAW-
IHe G0ABIUHHCTBO onepaunil cBOpKH 3aroTOBCOK Bepxa 00YBR, 00b-
eAUHAKITCH B OTHeMbHBle cOopouwble rpynnel (Gpuraan). Kaxnan

BivStsis et faniets
0o 0P onono d

Puc. 7.1. Cxema cBopkn 3aroToBOX Bepxa obGyBa npd Spuraiuoil opramusanud
TpYAA:

[ —nyabT sanyeka; 2 - IPYRMG COGIIANHINDOBAWAR  sawui;  J - cGopodnnie Gpurafbl
4 - xonpeflep
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cOopouHasi 6puraja, Kak npaBrAo, <ofUPaeT 3IArOTOBKH Bepxa
o6yBn onpenenenuoi Moneas. OANaKO BO3MOKEH BAPHANT, NPH KO-
TOPOM H3TOTOBJICHHE OAHOH W TOH Ke MOJeNH MOXeT OBITh Hopy-
‘-IEé-l}) HCNONHUTEsIM ABYX Hau Oosee cOopouHblx Opraraf.

“KonmuuecTsennoe COOTHOLIEHWE PYYHLIX M MAaIUHHHBIX pafounx
MEeCT B KaAAOH cOOPOYIION IPyIle 3aBHCHT OT KOHCTPYKTUBHO-TEX-
HOJOTHUECKHX ocobenHocTell Monejgell ofyBH. ITH COOTHOLIGHHS
MEHFIOTCHS OLHOBPEMEHO CO CMEHOA Monesu.

B ofny OTAGALHYIO TPYNNY KOMMASKTYIOTCH C LEAbl Jy4LIero
HCIOJb30BAaNKA  BHCOKONDOMZBOAHTENBHEIE CIEHHAMH3HPOBAHHLIE
MAUIHHBI, NpeAHa3Hayenible AAd BBUIQJIHEHHA oftepaunit mo ofpa-
GoTKe 3aroTOBOK BepXa 06YBH BCeX MIH OOJLIIHHCTBA H3TOTABJH-
BaeMblx B IOTOKe Mojenelr (BerTaBKa GJOUYKOB H KPIOUKOB, BHIpAB-
HHBaHHe LeTaJsefl 10 TOXIIMHE, CTPOUKA BHIMYKALIX, NepeMeTOYHHX,
OOMETOUHEIX H OKAHTOBOYHEIX IIBOB M T. A.))

IIpn Gpuraziiom Metoge cOOPKH 3aTOTOBOK BepXa OGYBH ha To-
TOKE ¢ HEPErJIAMEHTUPOBAHHEIM PUTMOM IHCOeTYEp, HaXOAAIIHHCA
Ha NOYHKT€ 3anycka, OTHPaBJSeT TPAHCOOPTHYIO MAPTHIO AeTatei
ang obpaGoTkn na pabouee mecro. OTnpapineHHe AHCHLTYEPOM H
BO3BpAlIEHHE €MV KaikI0H TpaHCNOPTHON NapTHH TNPOMCXOAHT
CTOJIBKO Pa3, CKOMLKO CAelHadlH3UpOBAHHLIX onepaunii mo obpa-
BOTKe 3aroTOBKH BepXa O6GYBH aHION MOAENMH HAaZo BHIOJHHTD.
[Tocae pntnosHeHus Bcex cilenMaJJH3MPOBAHUEIX onepauuf TpaHc-
OOPTHAA TaPTHS ONHMH Pas ajpecyeTcsi B COOTBETCTBYIOLIYIO cfo-
POUYHYIO FPYNINY LJAS BLITOJHEHUT ONepanuil, 3akpenieHdbX 32 JaH-
Hofi Gpuragofi. FoToBble 3aroronku Bepxa ofyBH BOSBpaLlaloTCH
Ha NYHKT 3anycKa OJs KOMIJIEKTOBAHHS.

B paccMaTpuBaeMOM BapHaHTe YHCJO ajipecoBaHHi yMeHbIUa-
eTCs 10 CPaBHEHHIO ¢ ofBunbiM notokoMm Tuna JOJ Ha cToleKo,
CKOJBKO ONepaldi BEIONNAET cGOpOUHAR TPynua.

AHanu3 PaaNHYHBIX BAPHAHTOB pA3palOTaHHBIX TIPOEKTOB 3a-
TOTOBOYHEIX NOTOKOB ¢ HEPEerdaMenTHPOBaHNLiM PHTMOM H[DH Hc-
MOJIA30BAHHE NOTOUHO-TPYRNOBOIO METOAZ TIO3BOJSET CJeJaTh BHI-
BOZ, UTO 3TH TOTOKH COXPAHSIOT BCE NPeHMVILECTBA, KOTOPLIMH 06-
JMajaloT NOTOKH ¢ HeperTaMeRTHPOBAaHHEIM PHTMOM. Kpome Taro,
NOSABJSIIOTCA YCIOBHSA IS MHOTOAcCOPTHMEHTHOTO BEIIYCKa 3aro-
ToBoK. Co3gaHpe TaKHX NMOTOKOB He CBSI3aHO ¢ HeofXOAHMOCTRIO
KaKHX-JIHGO KPYNHLIX KalUTadkdBIX 3aTpaT. BrReapedvue u0TOKOB
CnocobCTBYET [ORBIIENHY NPOW3BOAHTEALHOCTH Tpylda, YAyulile-
HU0 KauecTBa ofyepu. Ofiake npu co3ganud Opurag no6aBoYHO
TpefyeTcsi HEKOTOpOoe EOJHYUECTBO YHHBEPCAJBHOTO 00OPYIOBAHHSA
(CMeniratLHo BEASAAEMOrO B OTAENOUHYI0 IpYnny), Tpebyercs yBe-
JHUNTL IIOMIALL Hexa.

Jlns cosnanus mpouecca NPOH3BOACTBA, pafoTawilero no GpH-
rafHoMy MeTOAY, UPOERTHPYIT, KaK onicano B paagere 6.1, cxemy
Pa3BEPHYTOTO TEXHOJOTHYECKOrn mpollecca, MapumpyT. Jloacumth-
RAlOT HeoOXoAHMOE YHCA0 pabouHx M KoanuecTnoe o00pYAOBaHHA,
3aTeM  BHISJAINT M3 CO3JAAHHOIG TEXHOJOTHYECKOTO INpoueccd
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puraibi, B TOM YHCAC R BLICOKONPOHIBOLHTEALHOTO CRELHANL-
goro  o0opyAoBaHHA M A00ABJASIOT K PacycTHOMY YHCAY HelocTa-
llee KOJAMYECTBO YHHBEPCA/bHBIX MALIMH AAS KOMIAEKTOBAHHS

‘ B METOJIHKE NPOSKTUPOBAHHA NPeLNOJaraeTcs fpuMeHeHHe HaH-
P/ee COBEePNICHHOTO TEXHOJOFHUeCKOTD INpOlLEecca cOOPKH 3arorto-
DK Bepxa 00yBH. Tak, xeaatenbna YBeJIUUCHAC CKOPOCTH padoTH
RiBeiinnix MaluH. CoBpeMenuble Belible MalluHE PaGaTaloT co
i¢kopocTolo 10 4400 CTEXKOB B MHHYTY, HO cpelHsst pabouas cKo-
POCTb,  KOHTpOAMpYeMa#l onepaTtopoM, npuMepso 2000 crexkos
¥ MHUHYTY. FleoiegoBaHMAa 1OKa3aMM, YTO NpeRedbHast CKOPOCTb,
fnpe  koropoil obecmeuxBaercs MNPaBHABHOE CTEXKOOGpasoBanue,
fMoxker gocturath 12000 crexkoB B MEHYTY. [as ofecnedexus
:~Mach{M&.ano BLICOKHX CKOPOCTEH CITHBAHUA MAaTepHAJOB HYXKHO
CpaspaboTaTe HOBHE IIBEHHBIE MalUWHB (YCOBEpPLUICHCTBOBAHHBIX
# KOHCTDYKUMH, 3 TAKNE VAYYIIHTE KAYECTRO HTJI H HHTOK.
.- Caexnyer paspaboTaTb TakMe MaTepualbl, KOTOpPHE WMeJH 6Bl
HEOOXOZHMYIO TPOUHOCTL H B TO Ke BpPeMA HE AKKYMYJMHPOBANU
TenJo.
, HTKY JOJIKHB COXPaHATL CBOHM (DH3UKO-MeXaBHUECKHe Xapak-
§- TePHCTHKY npH OOJILIMHX CKOPOCTHAX W BLICOKOH Temaeparype. AJad
F 3TOr0  HeoOXO0ZHMO HANOCHTH LA HUTKH NOKPEITHE, KOTOpOE CHH-
.KaeT TPEHHE MPH NPOXOKAEHUH UYepes MrOALHOE VINKO, H mpuMe-
HATL chelMallpHBle YCTPOHCTBA B MallMHe ANH OXNAXK/IEHHS HUJLI
B IpOUecce UIHTLA

YCoaepmeHCTBb’l!anne COCTaBa M TeXHOJOTHW H3rOTOBJAEHHA HH-
TOK MAeT B HalpaBICHHH CO3JaHHA TepMocToiikol OecuBeTHOR mno-
JHBOJOKHUCTOH HHTKH, CrnocobHOH BLIAEPXKATh BLICOKHE CKOPOCTH
cocTpayHBaHua. [IpAMeHeHUe TakHX HUTOK BOSMONKHO JJR MaTepH-
ajnoB Joboro usera;

Becuennounoe obpazonaHde MBYXHUTOYHOTO CTEXKA HCKAKYAET
HeQOXOAUMOCTh 3aTPaThl BPEMEHH ONepaTOPOR Ha CMeBY MNYJbKH
H 606HH W Ha HcrnpabJienHe nedeKToB WBa BCACACTBHE OKOHYAHHA
HUTKH. PaspaboTanAple MHKpPONPOLECCOpPHbe YCTAHOBKH HMEIOT
3AMOMHHAIONIME YCTROACTBA, Npeaynpekjaloine o HeobXoAUMOCTH
3aMeHBl GoGHHB B CAydae OKOHYAHWA HHUTKH, HO le HCKAKYAlOlIHe
HeoOXOANMOCTh 3aMeHpl H 3anpasku §obui, C 2TOR UeAhi0 NPOBO-
Aarcs paboTh MO HCHOJB30Banplo GoOMH, HMEWIIKWX 3apaHee OT-
¢ MEPEHHYIO IJs CTPOUKH AJTHHY HHATOK.

B npoitecce coBepileHCTBOBANHA MallANH IJAR CTPO4KH JIBYX-
HHTOYHBIM LEMHEIM CTEXKOM OCHAULAIOTCA 3ATUCMHHAIOUWHM YCT-
pOHCTBOM, MO3BOAMIOLIMM GHCTPO (10BOPAUNBAThHL AeTadb MOJ OCT-
PBIM VYIJIOM, He HAPYMIAas LENHOTO cTexKa. OJHOBpeMeHHO, 4TOOL
YAYUIIATL KAYeCTBO WBa H YMEHLIUHTL BOSMOXKHOCTL pacCiyCKaHUsA
CTPOYKHU, K BEICOKOCKOPOCTHBIM INBERHBIM MAWHKHAM TIPHCOCAHHAIT
MHHHATIOPHY! YAbTPA3BYKORYIO HACAAKY, CBapHBAIOILYIO (3aKperl-
aawomyw) crpoukd. Ilpn paoTe ¢ CHHTETHYCCKHMH HHTKAMH HC-
NoAL3YETCH  VILTPA3BYKOBOC YCTPORCTBO, ¢ UOMOWbBY KOTOPOTO
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YeTpaudeTesl BOAMOMKIOCTL PACHYCKAHHA CTPOMKR MyTem OMAAB/IE-
HHS1 KOHUOB HUTKH,

B noayaBToMaTuyecKHX cHCTeMaxX mporpaMMHhEIE MHKpPONpoIeC-
COPEBIE YCTAHOBKM 00ecneyMBanT ynpaBjeHHe LHKAZMH CTPOUYKH.
YeTaHOBKH MOXHO TPHCOEAHWHAT> KAK K HOBHIM, TaK H K Cy-
MECTBYIOIUNM OJHO- MJIH JBYXHMIOJIBHHM WIBeAHHIM MAMHHAM JBYX-
HHUTOYHOrO CTEXKa. B MHKpONpoiueccopHOe 3alOMHHAlOIee YcTpOfi-
CTBO 3AKNAABBAGTCH NOCNEHOBATENBHOCTh BHNOJAHEHHA onepavuHii
ARS PEryJiMpoOBaHHA CKOPOCTH CTPOUYKH, NOABeMa JAanki, YCTaHOBKH
HIJiB, OGPESKH NHTKH, BHIOAHEHHA 3aKkpenku. C ero noMoinbio Mo-
JHO TAKMeE BRJAWHATH H BHKAOYATL MIOOYIO K3 KMV Ha HMIAOBOAHM-
Tesle JBYXHIOJBHOH MalUHHH, yNPaBaATh HOXKOM ANA 06pe3kd HOA-
KIajkl, KOUTPOJAMPOBATL JJHHY CTeXKa H OKOH4YAHHE CTPOYKH
¢ NOMOUIbIO CUYeTYHKa CTeXKOB. B cucremy BerpoeH GOGHHHBEIH pe-
ryJAaTOp, OTMEPAIOIIHA HeoOXOoANMYI AJA WBa AJMHY HMTKH. MH-
KPOHpONECcOPHas YCTAHOBKA TakxKe o0ecneunBaeT MONYYeHHE HH-
dopMaunn, no3BoJANIEHl CPaBHHBAThH cbaxmqecxylo NpPOH3BOJH-
TEALHOCTL C HOPMHpPYEMOH.

O6bIYHO MHKPOIIPONECCOPHEE CHCTEMEI HPOFPaMMHPYIOTCS OfbIT-
HBIM ONEPATOPOM, KOTODHH npensapHTeNIbHO COCTPAYHBART AeTallH
3aTOTOBKH OAMOTO pasMepa Ha YAOOHOH eMy CKOPOCTH H 3THM Kak
-6 oGyuaer cucremy. B cmcTeMy 3akAafpiBaercsl MporpamMMa H
Jdajiee aBTOMATHYECKH MOXeT OHTL YyBeJUueHa HJAH yMeHbIDeHa
CKOPOCTh QOpalOTKH B 3aBHCHMOCTH OT TQTO, OPH KAKOH CKOPOCTH
onepartopy yAobHo KonTpoJHpoBaTh paboty aproMara. Ilpu Heo6-
XOAHMOCTH CHCTEMOA MOXXHO yHPaBJATb H BPYYAYIO; OHAa cHalXKeHa
CMElHaJbHHMH  NpHCIOcObAeHHAMH, oO0JeryallAME  TPYA oOme-
patopa.

CoBpeMennble MEKPONPOUECCOPE HMEIOT BOCEMB MPOrpaMM, CO-
Aepkaluux csejenns o 15600 ob6pasuax msop; Jw06yI0 YacTbk Opor-
pPaMMEl MOMHO H3MEHATh,

ITH CHCTEMBl JOJXKHLI CHIPAThH PeIlajollyid polik B Npopecce
CHHXEHHA TPYAZOBLHIX 32TDaT B NPOHIBGACTEE OOYBR,

CoppeMeilnple 1IBeilHEle MAIIAHBI NPOM3BOAAT 06paBoTKy Ma-
Tepuana, 32KkpenJeHHoro B IJIOCKOM MoJoXennH. B Oyaymwem cie-
ayer co3AaTh MamiMubl AAf ofpabOTKH AeTaliedl B Tpex u3Mepe-
Hufx. Ha Takux MalnHRax MoxHO OyAeT CTPOYHTL NPHAOAHATLIC
3], TOPH30HTAJLHON MJAOCKOCTBIO 3aTOTOBKH KM BHNOJHATE 3ajHHE
TayHble WRBL Beépxa oO0yBH. ITOH LedH CAYXAT aBTOMAaTHYECKHE
HanpaBHTeNH, BCTPOEHHbIE B MUKDOUPOUECCOPHYIO CHCTEMY HA KO-
JOHKOBBIX INBeHNHX MAaUIHHax H MallMHax ¢ HNHJHHAPHYeCKOR
naathopMoil.

Cosftadbl Takxe HOBble CNOCOGH CoefMHeHHA AeTaded, saMmeHs-
0lHe TPaAMLUHOHHOE coCcTpayHBaHue, BMecTo npobubanna Marte-
pHaaa wrio#, npeayaraercs Aenarth pAJ MAaJIEHbKWY OTBepeTHH Ja-
3epOM H BAYBAThH B HHX HHTKY BO3LYXOM.

TpaautivonHnle cTEKKH MOTYT GuIThb Tawke 3aMeHEHB! TAK Ha-
3pIBaeMOl KHIKoH crpoukoi. Ha cnenmaannoMm ycrpoHcTee B ae-
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gAAx nenaeTcA ORHOBPEMEHHO MHOIO NPOKOJIOB, B KOTOPHE BAPH-
HBACTCH JKHIKOCTh. Ilocje ee oTBepXIeHH oOpa3ayeTcsi HHTb,
fegnusONlas NeTanH.

TlepcnekTHBHO HCMONBL30BAHHE HHTOK C BHEWIHYM MOKPHITHEM —
JONI0UKOH. YJabTpa3sBYKOBAd ToJIOBKa, TNOMelleHHas cpa3y 3a
fefinofi priofl, pacnaaBiafeT TePMONAACTHYHOR MOKDHITHE HHUTKH,
BN TOpOe CKJACHBAETCS C MaTepHaJOM, [PEMATCTBYET PachyCKaHHIo
rpOuKH. |

B FlckyccTBeHHBle KOXH C TEPMOMIACTHIHBIM MOKPHITHEM BMECTO
BTDOUKH COeNMHAIT (CRAapHBAOT) YJABTPA3BYKOM, B pe3y/abraTe
Wero ofpasyerca BOJOHENPOHHIIAEMEH UIOB.

XoTa HMeeTcsl ONBIT 3aMEHH CTPOUKH KJEEBBIM WM CBapHBIM
BOM, CUATAETCH, UTO CTPOUKHA B 06YBHOM NpPOH3IBOACTBE OCTaHyTCA,
K KAaK OHH SBAAIOTCA TNPH3HAKAMH BEICOKOIO Kauecrsa OOYBH.
AanbHefiniemM GydyT COBepPHIEHCTEBOBATHLCA H ABTOMATH3HPOBATLCH
fpepainyuy 1o 3arpyske nertanefl B wBefiHEe aBTOMATHL U BBIIPY3Ke
RS BHX, OYAVT CO3ZaBaThCH NOTPY30UHO-PA3rpy30UHble MaHUMYJA-
g rophl. ITpuMepoM Takoro ycTpoficTBa ABJASETCH H MEXaHHKO-ITHEB-
f MaTuueckas pyka, KOTOPas 3aXBaTHBAET AeTa/h ¢ NOMOUILIO TOHKHX
R HroJIoK, ceTKa BXOAALIMX B Hee, H NepeMellacT ee B 3afaHHOM
F-nanpasieHuy,

7.2. [IPOEKTUPOBAHHE TIPOUECCA KAEEBOW CBOPKH
3ATOTOBOK BEPXA OBYBH

b OnuuM w3 nyTefl NOBBINIEHHA TPOH3IBOZHMTENBHOCTH TPYAa Ha
. c60DKe M yAyUlUeHHS KAyecTBa 3arOTOBOK BepxXa oOyBH ABafercH
. MCTIONB30BAHHE TAPaNIeNbHOrO KJeeBOro cmocofa H3roTOBACHHUS.
' Ero paseuTHIO crnocofeTBYeT co3ZaHHe HOBBIX KJeeB, a TaKXe
" OOBIT {10 H3TOTOBJNEHHWID Pe3aKOB-3MeKTpOAOB. IIpUMeHeHHe 3TOTQ
cnocofa nedecoofipa3Ho B NEPBYI0 cuepent Npu c6OpPKe 3aroTeBOK
_ Bepxa neTHeH O6YBH ¢ OTKPHITHIMH HOCOUHOH W NSTOYHO¥H YACTSAMH
U3 HATYpaJbHO# ¥ HCKyccTBeHHOR xoxu. IIpu 31OM npoussoiu-
TEJALHOCTH, Tpyda Ha OfHOro paGouero Bospacraet o 40 % 3a
cUeT 3aMeHHl psaga onepailufi nocnejosBaTedbHOR oOpaloTkH 3aro-
TOBKM (CTpouka KaHTa, 00pe3Ka H3JHIIKOB KOXKAHOM NOAKIANKH,
CTPOuUKAa JEKOPAaTHBHHLIX JIWHHH, OKPacKa BHAMMBIX Kpaes 3aro-
TOBKH) oAno# onepaudefi, pHITOJHAEMON mapalfentHBIM KIeeBbM
crocofoM ¢ TOMOIUBIC CHeuMalnbHoro pesaka-sidekTpona. Tlpu He-
06 XOAUMOCTH MOMHO ORHOBPEMeRBDO nep(hopHpoBATH 3aroTOBKY H
HAHOCHTb MeTKH Aaa ee nocienywouedi c6opru. [To nawneiM npen-
NPHATHE, Ha 38TOTOBOUHOM (YYaCTKe NPH BHEAPEHHH KJeeBol
c6opky BHICBOOOKIAaeTca 7—15 4enoBex B 32BHCHMOCTH OT CJIOXK-
HOCTH MOAE/JH H NPMMEHSEeMBX MATEDHAJOB.

TMpouecc xaeeBoft COOPKM KMeeT PAX OCOOEHHOCTEH, KOTOpHIe
o6a3aTeNpHO CAEAYeT YUHTHBATL TNPH pa3paboTke KOHCTPYKIHH
o6yBH: 3aroTOBKA JOMKHA COCTOAThL M3 OTAENBMBIX Y3JI0B, COeAH-
HfeMbiX B IJIOCKOM BuIe, CKIeHBaeMsle netand (Bepx H NOA-
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KA4JKa) ROJMKHB ObiTh LedblHIMH (Hepaspesanneimu). O6pabaThi-
BdeMblii Kpal 3aroToBKR AOJXEH WMeThb Npunyck 2—2,5 MM aas
nocaenyoneii 06pesky ero BMECTe ¢ BLINPECCOBKOR KJesd.

Ana xacepolf cOOPKH 34rOTOBOK € BEPXOM H3 HATYPaJbHHX U
CHATETHYECKHX KOX pa3spaloralisl CAeAYIONIHe KJeu:

kneit BBK 30—35 %-#i koHUEHTPAUKK Ha OCHOBC LHBUHHWJICTH-
poaproro T3T1 Aaa o4HOPH30BOrO NAHECEHHHT Ha CKJISHBaeMHe
noBepxHocTH. KieeBas MJIeHKA Ha AeTalnX Bepxa H3 HaTypa/dabHOUH
¥ HCKYCCTBCHHOR KOXw cyilutess B TeueHue 20 mun {gonyckaercs
A0 72 4), na peTaasx NoAKNANKH H3 HATypanbHON KOXH— [—
2 MHH, a U3 HCKyceTBellHOH kowu — 2—4 yun. Kneepaa naeuxa ak-
THBHPYeTC OJHGBPEMEHHO C lipeccoBanveM (nyGaHpOBaHHEM) Ae-
TaJjeit npn Temneparype 1005 °C b Teuerne 5—10 c;

nonuxaoponpenobuf kieli 26—30 %-f KoumesTparHu Ha oc-
OBe XJOPONPEHOBHX KaYUYKOB I OJAHOPA30BOTO HAHECEHHS Ha
CKJeKBAEMble TNOBEPXHOCTH. KJeeBad TAEHKa Ha JAETaJfX Bepxa H
noAwdagku cyuiutcs 15—30 muu. HenocpescTsedno nocdie CYIIKA
BeDPX coenunusercd ¢ noxknaakod. [lpeccywotes (ay6aupyoorces)
rerady nopu pasiaewuy 0,3—05 MIla B Tevenne 5—10 ¢ uepes 0—
6 4 nociye cOBMeLIEHHS; ]

NOJIHYypeTaHOBHH Kieit Ha ocioBe MDONMYPETAHOBHIX KayuyKos
1A OZHOKPATHOTO HAHECEHHA Ha NOIATOTOBACHHYK NOBEPXHOCTh.
Kneepas niewka Ha AeTafAX BEPXa H NOAKIAAKH CYLIHTCS He Me-
nee 60 MHH, akTHBMpYyeTcs OJIHOBDEMEHIO C TNpPeccOBAHHEM Jera-
Jefi mpu temnepatype 60—90°C B Teuenue 4—10 c.

Kuseli maHOCAT HA MOATOTOBJEHHYIO TOBEPXHOCTH HA MalllHHAX
01230/P2, 01287/P1, MHB-O. :

OaHEM W3 YCAOBHH APOYHOTO CKJACHBAHHMA no BCell maowaan M
paBHOMEDHOTO OTTHCK2 IeKODATHBHLIX CTpPOUeK ABJAETCH IpenBa-
PHTE/NbHOE BHIPABHHBAHHE II0 TOJIIHHe jAeTajefl Bepxa H KoXaHOH
NoAKAATKH,

Herann pepxa ¢ noixAagkofi AyOAHPYIOTCS Ha mpeccax ¢ obo-
rpepaemMoit nautoli JB-O, IIT'TIT-45-O. OxuorpeMedHs HaHocATes
IEKOPATHBHLIE CTPOUKH H PHCYHOK. [loc/e coeiuHeHHs meTanell of-
pesaioT BHAMMEE KPAas C BHITPECCOBKAMH KJefl H IPH HeoSXOLHMO-
cti mHanocst uepdopanuio. AAA BHIMOAHEHHST 3TOH ONEPAlWH MO-
ryT GuITb HCHOAB30BaHH npecchl TII'TIT-45-O, 22E. Bpems ofpa-
GOTKH deTanell Ha 3THX mpeccaX cocrasasieT 24 ¢ npH TeMueparype
60--100 °C B 3aBHCHMOCTH OT TCPMONJIACTHUECKHX CBOACTE 0Opa-
GaTeiBaeMulx Marepuaaos. B mpecce 22E npoknajpkoii memgy pe-
3akoMm-anektpogom 2 (puc. 7.2) H BepxHel nimHTON npecca Mo-
Wer CAVMHTE KapTod, [IBX HAH wmeTannnueckad MJAacTHHA ¢ lla-
KJIEEHHHM KOPJOM HJIH MHKPOTOPHCTOH  Pe3HHOH  TOJILHHOM
2—3 mMm.

A1 oQHOBpeMeHHOrQ THCHEHHH AEKOPATHEHHIX CTPOHeK H 00-
peakH o6GpafaThliBa¢MBIX KP4€B 3aFr0TOBKH C BLINPeccoBKAMH KJjen
NPHMEHSIIOTCA CTeUHanbible PC3aKH-2TeKTPOAL (KeCTKHE W pery-
JHpYeMEe},




TIpouHocTh MpPH CABHIE KJCEBHIX HIBGB B
ONBWHICTBe  KOMOHMHAIHA  CKJEHBaeMbIX
MaTepuasos GoJblie 1IPOYHOCTH, HOpPMHPYE-
RO 1051 JIBYXPAGHOTO HHTOWHOro mBa. Hek-
fioucnue cocTaBasiior KoMOHHAUWH ¢ TOA-
K1a/1K0H, HMerowel cnabyio BONOKHHCTYIO OC-
BoBY, ¢ MarepHanaMu, 00Ja1a0IHME Hefoab-
BIOH [1POUHOCTHIO.

- . TTpouHOCTE KJICEBBIX IBOB NIPH MHOLOKpPAT-
. usrufe onpeaensercA  ua TpubBopax
ENP 5/3 m WMIX-2 1 cocrasaser 6Godee
[lpoynocTh nipH  cABHIE
pocTapnser 120—270 I/cwm.
E Kaeepas cOopka 3aroToBOK Bepxa 00yBH
bofiecnieryBaeT 3HAYMTENbHO O0Jee BHICOKYIO
# IPOUHOCTE O CPABHEHUIO ¢ HHTOUHOH W jfaer
f BO3IMOKHOCTE YAYUIWHTL OdopMaeHie o6yBH.
L' Tlpa xieepoll cOopke 3aroToBOK Ty(enb-
Aojogek Heleecoo(pazHo HUMHTHpOBAThH HU-
l» TOUHBIE UIBEI ¢ LEeJkI0 NOAyueHust ofyBH Tpa-
£ IMIHOHHOTO BMIA: HOBOW TeXHOJIOTHH A0M-

HUd 0OyBH.

160—180 H/cwm)

cABUr (OPH ABYXPSLIOM  HHTOUIIOM

o0yBb TPy TeMmeparype ne Boiwe 40 °C.

JOBHAX.

j

£ 28 SURNRRANNAN NN NANRANNAN

Pue. 7.2. Cxema pacnoo-
Jokenna pafoynx op-
TAaloB H OCHACTKHM Ha
npeccax 22E:

I — udmumsa ogorpenae-
Mas MOORBHMHAA [JIHTAZ;
2 - peaax-3nexTpoda: I —
cIoH ofpataTuBacMoro
WaTepilana; 4 — CHLCMHAast
MPOKMagKa; J§ — BepXHad
XOAOAHAA uita

MHBl COOTBETCTBOBATE H HOBBIE CpOpMH XYAOKECTBEHHOTOD DQ)OPM.HE-

Jng ¢GOpKH 3aroTOBOK Bepxa o6yBH HeIeco0(PA3HO HCIONB30-
' BaTh KJeH Ha ocHoe Havpura HT choepywliero cocrasa, Mac. w.:
Haupur HT 100, orcua nmHKa 5, okcHi MarHus 5, Thypam 2,b,
cmona 101-K 40. Kxeil stoT GulcTpocxXBaTHBAWIUE ¢ BEIcOKOf (Z0
IPOYNOCTHI0 CKJAEHBAHHA IIDH MCOBITAHHM Ha
ckpennenun — 100 Hfcem).
- Xopourue ¢opMOBOUYHBIE CBOHCTBA KJeeBHIX WBOB ACCTHTAIOTCA 32
cyer yeesnuenun B cocrase Kied cvons 101-K no 40 mac. .
Oagnaro B pesynwrarte NiacTHHIMDPYIOLEro AefcTRUH CMOJA Ha
HAHPUTOBYH TJEHKY HeCKOJRKD CHHMXKAeTCH TePMOCTORKOCTL Kae-
eBETX KOMNO3nuud. [{o3TOMY AAS HOBLILIEHRT TEPMOCTORKOCTH KAed
BBOAHTCS CTPYKTYDHPYIOWAS TPyNna OKCUN UHHKA, OKCHL MAarTHUfA
H THypaM. Moo B KauecTBe CTPYKTypHDyollell nofaskw BBO-
IUTh XJAOPHA Kejeza, Meraanngeckyfl #ol. Tlpounoere u TepMo-
CTOHKOCTh KJCCBBIX COGAMHEHHI ¢ TeueHHEM BPeMeHH YBeJHUHBA-
0TCR, TAK KaK DPOHCXOAAT CTPYKTYDHDPOBAHHE, ViaJdeHue OCTAT
KOB PAcTBOPHTETeH M Ip., MOITOMY PEKOMEHIYETCS [POH3BOAHTD
$hopMoBaHYE 34r0TOBOK Bepxa o0YBH He palbllie 4eM yepes CYTKH
nocae ux cOOPKW., YuJasKHsTL 3aroTOBEM neped GopMoBaHueM cJe-
AYeT He OTKPHITHIM §apOM, a [apoBO3AYLIHOH# cMeChio, CYIIRTL

ArmocthepocTolKOCTE XKJesl, B COCTaB KOTODArG BXOIHT CMOJa
101-K, BeicOKasl, NPOYHOCTh KJIEeBHX COSAHHEHHE He yMeHbIIaeTcs
noce TOAHYHOTG NPebhBaHHSA B eCteCTBeHEHBIX aTMocdepHLIX Yo

2R3



B kauecTse mpuMepa DAcCMOTPHM TeXHOJIOFHYECKHA mpomecc
cODPKH 3aTOTOBOK Bepxa Ty(henan nofoyex,

: Bce umBH B Ty(dJe-NOA0YKE, KpOMe 3aMHero, BHIIQJIHAIOTCS

€ NpHMeHeHHeM Kiesd.

IlopagoK BHIMOMHEHHH ONEPALMH CAELVIOUIHE:

1) mpoBepxa Aerane#, 2) 3anyck aeraieil na xomrseiiep, 3) Ha-
HECEHHE KJjles Ha Kpad cOl3kd H 3aTHBKa ee, 4) CHATHe JHIEBOrO
C/IOSl ¢ 3arHYTOTO Kpas COIO3KH H 3aJMHKH (eCNH OHa OTpesHas),
5) ABYKpaTHOe HAaHECeHHe HAHPHTOBOTO KJes Ha Kpas COW3KH
H 38JMHKH ¢ yAAJEHHBIM JIHUEBEIM C/A0eM, cywka, 6) cKIeHBauue
COWBKM C 3aanHKofi (npeccoBanne), 7) saru6ka Bepxa (Bepxiero
KaHTa), 8) CHATHE JHIEBOTO CJAON ¢ 3alHYTHX KPaeB BEPXHELO
KaHTa, 9) ABYKpATHO® HaHECeHHe KJest Ha AeTasd NOAKIALKH, Cy-
wika, 10) kireepas cGopra noakaagxu, 11) Haxjieusauue MeKMOX-
rkaagky, 12) naknenBauue GoKOBHHOK, 13) ABYKpPATHOE HAHeCEeHHe
KJef Mo NMepPUMeTPY RepXHero KaHTa COI30K BepXa H MOAKIAIKH,
cymka, 14) ckneuBanue Bepxa ¢ nofikiadkolt, 15) HHTOYHOE cKpen-
JeHHe 3ajHero lIBa 3aTOTOBKM Bepxa obyeu, 16) paariamupBanme
sagnero wmBa, 17) 3arufka Bepxa OOYBH B DNATOUHON YacTH,
18) cHsiTHe JIHUEROTO CJIOS ¢ 3aCHYTOrO BEPXHETr0 KauTa B UATOU-
HOH wacTd, 19) ABYKpaTHOE HaHeceHHe KJes Ha BepX W HOAKAALKY
B nATogHOH vacTH, 20) cK/IeHBaHHe Bepxa ¢ MOAKIAAKOH B ns-
TouHof yacTH, 21) yHCTKa H KOMNJAEKTOBKA 3aroTOROK,

Onepaunu 1, 2, 11, 12, 15, 16, 17, 2] sunoaAudAwIcs 1Mo ofbY-
HOH MeTonuKe, OcTallbHBIEe ONEpallH BHMOJHATCA ¢ TAKHMH 0OCO-
GeHHOCTAMH. '

-3arubxry neragell pepxa (omepauuy 3,7) nNpoBOASIT HA MalIMHe
1281/P ¢ npuMmeneHuemM xJed ua ocHose JaTekca JIHT-1 wnu man-
puroBoro kied. ITpu 3arafxe pepxHero KadTa (onepauus 7) B nf-
TOUHOR 1MaCTH OCTABJSIOT HE3aTHYTHIM KOHTYp AauHO#R 1—1,5 eMm.
CusaTHe JHUEBOro CJIoA ¢ 3aruytore kpas (omepanuu 4,8) BHIOJA-
HSIOT MO BCeMy TiepHMeTpy Ha paccrosiuvn 0,5 MM 0T BepxHero
kauTa #a mamune ACT-13.

Haneceune kneg (owepaunu 5, 9, 13, 14) na ofe ckjieHBaemble
NOBEPXHOCTH NBYKpPaTHOe (BpeMs CYIUKH MOC/Ie [EPBOro Hagece-
uua 10 muH, mocje Broporo Hanecennds — 5 mun). Hlnpuwa mo-
JocKH wies 1o 8 mm (71 Mm). ITpu seinosHennd onepaunu 9 xuefi
HAaHOCAT TOABKO HA KOMaNble AeTanu NOAKJAaAKH (CyiuKa mnocje
nepBOro HAHECEHHS 5 MHH, BTOPOro — 3 MuH).

Onepaunu 6, 10, 14 mpomssomaT Ha Jr6oM OOBIMHOM mpecce
nocjae upegsapureanHol dx cGopkw mo wmwabaonaM. CHAeHBaHue
naTouyHoR uyactr {onepauuu 6, 10, 14, 20) BHNOJHSIOT Ha CHELH-
anbHoM npecce. Bpemsa nmpeccoBanns 30 ¢, nasnenne 50 ITa.

TMotok o0CAyXHEBAeT BEPTRKANBHC 2aMKHYTHfl nyAwcHpywmufl
JNeHTOYHEIT KouBefiep. IS npeccoBaHHA 34aroTOBOK HEMOCPeACT-
BeHHO Ha JeHTe KouBefiepa (omepauwmu 6, 10, 14) mpumenrsancs
npece I'T1-2,5. ¥npasnenne paboTofi mynbCHPYIOLIEr0 KOHBeHepa H
npecca OCYILIECTBJASETCH aBTOMarHueckd, OJHOBDeMeHHO c mnepe-
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PleHreM  JIEHTHL  OCYLIECTBAAECTCS TNOAHATHE Bepxﬂeﬁl (AHTH
ecca, KOTOpHIH BKIKWaeTes: B PaboOTY TOMALKO HOCAe OCTAHOBA
JorBeiepa.

ITpecc BMouTHPORAH B Kapkac KoHpehepa. Paamepn BepxHed
piuTer 500310 mm, maxnein 600% 300 mm. Ckaenpande Bepxa
E MOAKAAAKOH OCYLIECTBAAETCA ¢ HOMOIUBIO ABYXCEKIIHOHHOFD MHEeB-
aTHIeCKOIO Mpecca, B KOTOPOM HMETCH MYAHCOH M MaTpHIA, IO
PopMe COOTBETCTBYIOWAN NATKE KOJOIKH.
§ a8 cyIuRH kaeepoll niedxku (onepaumu b, 9, 13, 19) pekomen-
yeTcs NPHMMedsTh CyLIHJibHble kadu ¢ peryJHpyeMofl npodod-

HTCJABHOCTHY) CYIUKH.

7.3. METOOHUKA NPOEKTHPOBAHHMA NMPOLECCA
CBEOPKHM OBYBHU

* TexHoMOrHYECKHiT TIponece ¢G0Pk OOYBM DA3JIHYHBIX THIOB Pac-
‘4aeHAeTCH Ha TPH IPYNOH  onepauuf: 1) ¢GopMOBaHHE 3ar0TOBKH
B Bepxa Ha KOJMOAKE; 2} DNpHKpemJeHHe NOAOWBL K OT(HOPMOBaHHOH
M saroropke Bepxa; 3) Mexawwueckas ofpafoTka HH3a H OTAENKA
Ro0yBH.

[lpy mpoeKTHpPOBAHUH TEXHOJOTHUYECKHH mpolecc Heaecool-
" PasSHO PACUMeHSTL HAa YKa3aHHLIe IPynnbl onepalufi, Tak Kak ome
L paliii KaKAOH TPynmbl MOTYT OBITh BHINOJIHEHB! HE3ABHCHMG APYr
[ OT Apyra N0 HeCcKONbKHM TeXHOJOTHUECKHM BapHaHTaM C OpHMe-
F HeHHeM pasagunoro obopygoBanuda.y Hanpumep, He3aBHCHMO OT
TOro, KAKHM cnocofoM NpoBejeHa 3aTHKKA 3ar0TOBKH BepXa O0YyBU
(xneeM, OBYBHHIMH TBO3JAMH MW JDYTHM MeTOZOM), NpoLecc
NMPHKIEHRAHUS TIQAOWIB cTaGHIeH.

TexuonorHs BHINOJHEHHA omepanufl KamAo# Ipynrb JOAXKHA
paspabGaThiBaTbC? CAMOCTOATEALHO, H OOIUMH Tpolece NoJdydaeTes
nyTem KOMOOHOBKH OTAENBHBIX yacTel TeXHOJAOTHH.

IMocne copa M wM3yyeHHs BreX HeoOXORMMBIX AAHHBIX IPOEK-
THPOBAHWHE TEXHOJOFHUECKOTo ipouecca cO0opKH ©OO0YBH BeAeTcsd
B TpH craauu: 1) paspaboTka cxeMmbl cGOpPKH, 2) co3faHHe CXEMBb
pa3BepHYTOI0 TeXHoJlOTHueCcKOro iponecca ob6paGorku  ofyBRH,
3) cocraBienHe OMEPaIMOHHON TEXHOJOTHH, T. €. NOATOTOBKA Tex-
HONOTHYECKHX H WHCTPYKUHOHHBIX KapT.

Tperba cTaguf agajJorH4uHa PACCMOTPEHHOH NPH IPOEKTHPL-
 BAMH mpouecca c¢OOpKW 3aroToBkuH Bepxa ofyBH, NO3TOMY A€
TaNbLHO PACCMOTPHM NEPBYK U BTOPYIO CTAAHH.

Bropast crafius HauMHAaeTCH ¢ MELICAGHHOTO pacyfieHeHHs (le-
TaNWPORKH) uepTeXa ToTOBOH NPOAYKUHM, NoJynapsl ofyBH Ha
Y34 1 Aajiee Ha JAeTady BHYTPH Kamjaoro ysiaa. IIpu sTom cne-
IyeT 3amucHBAaTh NOCJAEIOBaTEIbHOCTh PaCUIeHEHUs U CII0CO0b
CKperJIeHus geTanefl.

ITo OKOHYAaHHH AE€TaNHDPOBKA CJAEAYeT IPOBEPHTL TIO CIeRH(H-
‘KALMH, BCE JU JeTafdu YUTeHL. JTH 3allHCH PACUNCHEHHS CAYXKAT
OCHOBOI AAA HOCTPOeHMs cxeMbl cOOpPKMH OOYBH, KOTODYIO CTPOAT

£
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¥ HauGosee yacto npumessiemMble cxeMul cOOPKM 3arOTOBKH BepXa
fyey nokazanm na cxeme 7.3, Ianee ¢ HCNoONB30BAHHEM NOJYYeH-
Bl HHpOPMALHM COCTABJARTCH CX€Ma PA3BEPHYTOr0 TEXHOJOTH-
cKoro npoilecca ¢ IOCaeN0oBaTeALHBIM YKA3aHHeM Bcex onepalui,
JeoOXOAMMEIX [OJS COeAHHeHRa Jetanell, ysaoB. HaumeHomanus
jiepanMii 6epyTcs M3 THNOBOH TEXHOJOTHH.
¥ IlocmedoBarenbnocTh onepaniu AodKHA OBITL Takod, uToOBI
JpinosHene Npe/AbAYIIeH HE MEMIaN0 BHIIOJHEHHIO CleAyioUleH
Ba Heit onepanuu M, Gojee Torg, CcRoCcOGCTBOBANO eMy. 1pyno-
Bphle 3aTpaThl IIPH BHINOJHEHAH OMepanHl A0KHH ObITh MHHH-
P 2L EIMH. ) ‘
¥ IIpu cocraBnennn TexHoJorupueckoro mpouecca cOopkr o6yBHM
eofxonaMo BHOpaTh OAHH H3 ABYX cnocoboB (DOpMoOBaHHSN 3aro-
§ TOBKK (mepiead rpynma omepausii): oOTAXKHO-3aTAKHEEA HIH Oe3-

- H3HYTDPH 3aTOTOBKH.
E. Briop cnocoba QopMoBaHHA 3aBHCHT OT (OPMBI 3arOTOBOK,
- pasJHyaloIHXCs NOCJAeIOBATENLHOCTHI0 NPHEMOB BCTABKH 3aJHH-

KOB ¥ IIOAHOCKOB H Jp. '

Ha Buifop cnocoba dopMoBaHHA OCHOBHOE BJHSAHHE OKa3HBaer
OPOCTPAHCTBEHHOCTL 34rOTOBKH M COCTOSHHE 3aTSMKHOH KPOMKH
(6ymer aM oHa CKpenfieHa 3apaHee ¢ PAHTOM HJAW ADYroH ne-
TAMBIO), YT0 CHHMKAET cTeleH:b ee CBOOOAHL,

Ilo mpu3Haky NPOCTPAHCTBEHHOCTH GopMHl 3aTOTOBKH Bepxa
. o6YBH NOAPa3iedfAlOTCA HA INIOCKHME, UOJYILIOCKHE H HPOCTPaHCT-
BeHHHe (0OLeMHER).

Ina moayveHns npocTpaHcTBeHHoOH dopMmul npe dopMoBaHHH
HA KOJOAKE K 3arOTOBKAaM KaMAOH H3 3TUX TPEX Ipymn Tpebyercd
NPHACKUTL pazaudHble ycuauda, HanGonapmel pedopmanyu cae-
AYeT noApeprars NJQCKHE 3arQTOBKH, ¥ KOTODHX HeT JIBa, cOenH-
HAIOUIErO COW3KY ¢ GepuaMu (Camorn); B TOM clydae NPHMEHSAIOT
thOpMOBaAHHE KJAeLldMH.

B moaynaockoft 3aroToBre (i10AyGOTHHKH) HMeercs HIOB, CKpel-
JAWMHA COW3Ky ¢ (epueM, nostoMy upu QopMorandd Oyrer Ae-
$OpMHPOBATECH B OCHOBHOM HOCOUHAHA UACTE.

H3BecTHO, UTO DacTsAKeHHE 3aTOTOBKH Bepxa ofyBH B MOIepey-
HOM K NPOJOJARHOM HANPABASHHH fAeTajell COCTaBJsET B CPeNHEM
6—8 %, HO pacnpezensieTcsi oHo HepaBHoMepHo. B o6nacrn sa-
XBATA KJCLIAMH 3ATAMXKHOH KPOMKH 3arOTOBKa B MPOJOJLHOM Ha-
npasgeHun BHTArHBaercd Ha 50—60 %, B obnacth pefpa Ko-
JOJAKH —Ha 25—40 9%. Bamxe K naTOuHON UYACTH PpacTsXKeHHe
CHIDKAeTcH W B 3aiHUKe AOXoAMT Ao 3—5 %. B cpeameli uacrtu
3aroTOBKN OHO gocThraeT 4—10 9.

Ias dopMoBaHUs MOAYNAQCKOHR 3aroTOBKH MOTYT NPHMEHAThHCH
cnocoGe GOpMOBaHUA KJASLLAMH, a TaKXKe 0OTAMKEKa BMeCTe ¢ KJe-
eBofl 3aTAMKON NIaCTHHAMH.
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l -~ e
l/ - ficTapka KOMOLKH B 3aro-
TOBKY, LUIHypOBaHKe, OINTa-
MBAHHE 2ITAKHON KPOMKI

8. MopBop n wWiTKE KOMO:
Aox

HOCORHO-TENEeHONHOR WacTH

O 1dopMOBAHHAA 3BTOTORKA
Bepxa oGyBK

Cxema 7.4. CxeMa pasBepHYTOrO TEXHOMOMHUECKORO Rpolecca cOopkn

ofysit npk GopMopaHHH OLHONPOUECCHHM CAOCOGOM € MPWNOMEHHEM CHA
H3NYTPH

B npoctpancTBenHol 3aroToBKe, HOCOUHAs YACTh KOTOPOH B He-
KOTOpPO# CcTenenyu cooTsercTBYeT GopMe KOJAOAKH, (HOPMYIOT TONLKO
SaTAXKHYI0 KPOMKY H AAI0T HeGOJbIUYIO BEITAXKKY BCeM OCTAJAbHHM
neransM. Ilpumensercs B OCHOBHOM oOTHKKa ¢ KaeeBol 3aTax-
KOH TMMIaCcTHHAMH, HAH ONHOUPOUECCHE cnocof (cxema 7.4),

Ha BuGop cnocoBa topMoBaHusi 3aT0TOBOK Bepxa oGYBH BJIH-
feT COCTOfIHHe 3aTAXHOH kKpoMmkn, Ecan oHa B cBoGogloM cocTosi-
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OrdopMoBANIAT 3AC0TOBKS
Bepxa oGypr

- Cxema 7.5. CxeMa DPa3BEpHYTOrO TCXHOJOIMYECKOTQ Rpoiecca cGOpKH oSysH IpH
- (opMOBaHHE OZHONPOLECCHEIM CNOCOGOM ¢ NpPUACKEHHEM CHM CHADYKH

" HHH, ODpHMeHAeTcs OOTAMHO-3aTAXKHBEA cnocol dopmosanns. Ecan
3aTSKHAa® KPOMKA CO CHUIKEHHOH cTenenbio ¢BOGOIH (BO3MOX:
HOCTh fAedopMalHH orpaHuY€Ha, HANpHMEp, TeM, UTO K KPOMKE
3apaHee MPHCTPOYSH pAaHT), UPHMEHAETCR OJHONPOUECCHMH cnocob
hopMOBaHHS ¢ MPHAOKEHHEM CHJ cHapyxu (cxema 7.5).

Ecsn 3aTskHasi KDOMKa NPeIBapPHTENLHO CKpeIieHa ¢ MOAJTOX-
KOH, MACKOH CTeJNBKOH W T. A. M NOYTH JIMIIEHA BO3MOXKHOCTH CO-
KpalllaTbCsl, 3aroTOBKA HMEET NpPOCTPAHCTReHHYI (06BEMHYI0)
dopmy, popMoBatiHe uallle BCEro npoBOJAT NMo 6e306TAXKHOMY Cno-
€O6Y ¢ NPUIOKEHHEM CHJ H3RYTPH.

KomGurupyss 3aroTOBKM 1O [PH3HAKY NPOCTPAHCTBEHHOCTH
GopMH H XapakTepy MNPeBADHTE]BHOIO 3aKPEIVIeHHA 3aTAXKHOA
KPOMKH, T, €. CTEMeHH ¢e cBOGOAB, MOXKHO NONYUHTE MHONECTBO
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BADHAHTOR 3ar0TOBOK, AMA GODPMOBaHUA KaXKAoH W3 KOTOPBIX Tpe-
6yetcs HeopMalUsa PasfiHUHHIX XapaKrepa W CHJBL, T. € HYXHD
passhe cnocobul hopMoBanus, 080PYLOBaAHHE H KOJOAKH.

KpoMe TpPOCTPAHCTBEHHOCTH 3arOTOBKU W CTENeHd cBoboaw 3a-
TAXKHOH KDOMKH TIpH BEIGODe OGOPYROBAHHA H MOCJAEI0BATEILHO-
CTH BLIMOJAHEHHA oOnepanuii ¢lefyer YUHTHBATE TakHe (PaKTOPH:

[) marepual, H3 KOTOPOTQ H3rOTABJHMBAIOTCHA KECTKHE NOAHO-
COK M 3aIHHK, OnpeaeasaeT crnocof ero NIPHMEHEHHA,

2) wmarepmaJ JgeTaJiell 3aroTOBKM BepXa o6YBH OIpelenseT pe-
KHML CYHMIKR H YBJAaXKHEHAA, BEICOp o0GopyloBaHus, cnocof xpen-
JEHHS KPOMKH K CTEJIbKE H T. 1.}

3) KOHCTPYKUHS, MaTepHANl CTENLKH H PAaciiofIOEHHe 3aTdK-
IO KPOMKH 34aroTOBKH Bepxa o6GyBH MO OTHOUIEHHIO K CTeJibKe,

4) Bun kpenutexss (Kmaell, HuTKM, 00yBHON rBO3AL), ocofeHHO-
CTH KOJOJOKH M ApP.

HOCJIE COCTaBJIEHHS PAas3BEPHYTOrO TEXHOMOTHYELCKOTO nponecca
3anuceBaloT no QopMme {cM. Ttabn. 7.1) MapwipyT, ONPERENOT
TpebyeMoe umciao palounx H KoJIHUecTBO o0OpyLoBaHHA. 3aTeM
HACTYNIAET 3TAI COCTABMNEHHUS TEXHOMOMHYECKEX H WHCTPYKUHOH-
HEIX KapT M KOMIOOHOBKH yuactkos B mexe, HeoGxonumo takxe
#3TOTORHTH NPOGHYID MAapTHR OOYEHR B NPOH3BOACTBEHHMX YCJIO-
BUfix. [IpH 3TOM YTOWHRIOT NOCAEAOBATEIbHOCTL ONepamuii, B ToM
wichne OPraHH3alHOHHHIX (3amycK Ha KOHBeiiep, nepegata o6yBH
€ Y7aCTKa Ha YvYacTOK, BO3BpAT KOAOZOK M T. A.). IlocnenHum nmon-
CUHTHIBAIOT NMOTPEGHOCTH B OCHOBHHMX H BCHOMOTATENBHLIX MAaTEpH-
ajxax, paccuHTRHBaloT cefecToHMocTe 06YVBH W npufiblae OT ee pe-
aJNn3auuH. :

Hanickanne HOBHMX c¢nocofoB ¢(opmoBaHHA ¥ cOOpkH oOyBRH
XHMHYECKHX H KOMﬁHHHpOBaHHhIX METOJO0B KpPCIHJeHHA HOCHT KOMII-
TeKCHHH XapakTep: pa3paGaTWBaloTcH KOHCTPYKHHH H BECh TeX-
HOROTWYecKuHl npomnece, noAGHpawTcs MaTepHad H o6opydaoBa-
HHe, TNPOBOASTCA WCAHTAHWA B JaGOPATOPHEIX YCIOBHHX B IpO-
necce HOCKH, OCYHIECTBJASIOTCH TPOH3BOICTBEHUHAH INpOBEpPKa U
BHeJpenne o6YBH B MacCcOBDE TIPOM3BOACTBO

Hapsany ¢ mepecMorpoM JAeHCTBYIOIIEro TeXHOJNOMHYECKOTO MpO-
Hecca HeoOHXOAHM HOCTOSHHEI NOHCK HOBBIX DelleHHi, MaKcH-
MaJILHO NOMAHG YUATHIBAIDWIHX CBOHCTBA HOBHIX MATECpHAJOB H
TIPEHMYUIECTEA TPOTPECCHBHEIX METOAOB KpemyeHHH HHU3a, OTKPH-
BAIOUWIMX MYTH CO3AaHAs 00YBH HOBBIX BHIOB H KOHCTPYEUMH, yayd-
MICHHA €€ KAyecTBa, 3HAYHTENLHOTO WOBHINEHHS MPOH3BOILHTENb-
HocTy Tpyaa H 3(perTHBHOCTH NPOM3BCACTBA.

TTpunnyWIHANBEHO HOBHeE TEXHOJOTHUECKHE CXEeMHl [poiecca
c6opKH OGYBH MOMXKNO OOBLEAHWHHTH NO OcOoBEeHHOCTAM (POPMOBAHHS
BEpPXa H COOPKU €ro ¢ HH30M B b rpynm.

l-a rpynna: mpeasapuTelbHoe dopMoBaHHe NJIOCKHX Jletanefi
Bepxa c nocheAyoned ux cbopkoli B 3ar0TOBKY, cCKpenJseMylo 3a-
TeM c uHM3oM ofysH. OGpasoBanMe OTAeNbHHX (QOPMOBAHHLIX (¥3-
nos ofyBH ¢ nocaeiylomell ux cbopkoh. CymrocTh  (HopMOBaHUS
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KJQUaeTcs B TOM, YTO NETajM BepXa, HanpuMep camor u3 w0QTH
pantoll 2.3 MM u Gosee, MpeABapHTENBHO (GOPMYIOT BHTMKOH
fpacTsixkeHHeM, caTHeM M aaruboM) d 3aTeM coGHPAIOT B 3aro-
POBKY ¢ MHHMMaJbLHBLIM UYHCROM COBJHHHTENBHBIX WIBOB MPOCTOR
fondurypanun. ITofHOCOK # 3aiHMK BCTABAAKT B DPa3dBOEHHLIE
MOCOUNYI0 M NATOYHYIO HACTH 3aTOTOBKM. Jajee BHINOJHAIOT 3a-
FKKY M KPelJenue MOPHCTHIX PE3HMOBHIX NOJAOIIB KIIEErBO3XeBLIM
METOLOM HJIM METOAOM JHTLH NOJdHYPETAHOBOIO HH3a Ha OOYBH.
p- Jtor crocofl opMOBaHHSA NPHMEHHM MJIA  MaTepHanNos, Cro-
oGHbHX K ycalke ra 13,5—26 % cpapnuTenbHO Ha He60JBLIOM
PruacTke, v wediku nepena canor. Pacxon wodru coxpamaerca 6o-
gtee uem Ha 4 Y%, DPOM3BOAMTENHHOCTL TPYAA YBEJHUHBAETCH
B cpeqem ua 30 %. Taxum xe crocobom MOTyT 66Th chopMOBaHB
WMeTasH Bepxa M3 3JACTHYHHX KOX ¥ CINJKa-BeJlopa NOBHIICHHHIX
B TOAIHH,

¥ Yaam p gerand GecnoAKJaAOUHHIX MYMKCKHX MOKacHH ¢ Bep-
¥'xoM 13 HyOYKa HJH EBenopa NOBBLIIEHHBIX TOJUIME NOABEPFaloT
) QopmoBanu uaM omHOBpeMeHHOMY ¢ODMOBAHHIO H cOopKe ¢ je-
F raafaMu HH3a. Tak, OATOYHO-TeJIEHOYHYIO 4acTh 3arOTOBKHE JI0 ce
COeJHHEeHUR CO BeTaBKOH (QOPMYIOT 1 OfHOBPEMEHHO CKPenAsKT
§ ¢ thopMoBaHHOA noaycTelbKo¥, 3aTem GOPMYIOT HOCOYHO-TYYKO-
¥ BYI0 4acTh M Kpajfl 3aroTOBKH B BHAe (HrYPHOTO BEICTYODA MPH OX-
' HOBpPEMEHHOM KJIeeBOM Kpen/eHHu nojoui, Tlocte atoro chaexyer
cOOpKa 3aTOTOBKH BepXa ¢ YiKe NPUKJIEeHHOH HOAOIUBOH ¢ 3apa-
;. nee ctopmoBanHofi BeTaBkoH. Bo3MOMHO TakXe npeABapurefbHOS
 ¢ropMoBaHHe 34FOTOBKH M BCTABKH ¢ NOCIEAYIOMEM WX CKpeRrJe-
HHeM Me®ny cofofi, a sareM NpHK/JeHBaHWe M ofpaboTKa pesyHo-
BHIX TOPHCTHX MOJOIIB.

Hosoe manpaslieHne B MOZeNHPOBARUH — cO3EaHHe o6yBH Aa0-
dep, xapakTepuoe Te€M, YTD COIO3KH BHIPYGAOT HeNAbLHBIMH, 3ateM
dopMyIOT Ha CUeUHANRHOM oO0PYIOBAaHMH H HacTpadHBRoT Ha
ToJenuia camor WaM Gepibl 3akpuToil o0ysd. [IpuMeHeHHe TakuX
COK030K MO3BOJAET 3HAYHTENBLHO PACUIHPUTL aCCOPTHMEHT O06YBH,
YAYULUIHTE €e BHEWHHE BUL H KaUecTBO.

Jns npeasapurenpHOro (HoPMOBaHHA COIO30K paspaBorTaHa oa-
HocekuHonHas wMamuda M®C-80, na kKortopo# dopmoBaHue ocy-
IWECTBAAGTCA 3a CUueT TPEHHH, BOSHHUKAIILEI'O MEWAY 3arorTeBKofi
o6yBy ¥ GOKOBBIMH MaTpuuaMu. JleTass 3aroTOBKM NPOTATYMBaeTCH
. BAOJIb GOKOBHIX MAaTPHIL HarpeToli IaacTuHOol, nMewled Qopmy
NPORONLHOTG CeueHHs rpefHa KOMOAKH. DOKoBubie MaTpHIM ycTa-
HARJHBRIOTCH OTHOCHTEJLHO GOPMYMILEH NNACTHHH € MEHBLIHM,
ueym TONIIMHA MaTephala 3aroTOBKH Bepxa, 3a30poM. YCWjiue IpH-
#HUMa GOKOBEIX MaTpPHL PeryJanpyercs.

Ourcanna ¢$oOpMH AeTans ofecneyusaeTcs 3a CYET Rarpesa
dopmywmed naacTHHel GOKOBLIMH MaTPHIAMY 3a BPeMsl HaXoxje-
HHA JeTaJH Noj AaBIeHHeM.

IByXcekIWOHHAS MauiMHa AJAs nNpeABapuTesbHore GopMmoea-
HHA COI030K HMEeT KaMepy AJs YBJAMHEeuMs colw30K nepen dop-
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TEXHHYECKAJ XAPAKTEPHCTHKA MAIIHHBI M<$G-80

Ipon3BoaUTeBHOCTE, NP B Yac : 80
Hanaeine npu dopwmonariuui, M[1a, He McHe 0.8
Temnepatypa rarpepa GOKOBHIX MaTpHi, H Hoxa, °C 100—140

Bpems BuJiepkH NpH HOPMOBaLAY (DEryanpYyeMoe), © 0—60
FaGapuritee pazMepe!, Mu 740 X590X 1630
Macea, Kr 300

MOBaHHEM H YCTAHOBKY OJf X0JoAHOH HKCALHH OT(HOPMOBAHHEIX
COIO30K.

VBiaxHedube BOLOR ¢ fHaxTrapMbl no BceH MOBEPXHOCTH CONWO3KH
MOMEUanT B YBJAXKHHTENbHYI0 KaMepy Ha 15—20 ¢ B 3aBHCHMO-
CTH OT BHJAA KOXKY M ee NOKPHiTHS., YBeJHUCHHE BAXKHOCTH CO-
craBasger 12—16 %.

YBaaKHEHHYI0 COIO3KY YcCTalaB/HBAIOT Ha MallHHe JUIeBOoH
CTOPOHO K (opMylomled NAacTHIE NO KOHTPOJBHHEM JHHHAM, Ha-
HECeHHHM Ha BepXHeM KOXyxe MalIMHH. Bpems npeccopauus co-
1030k 30—40 ¢ (B 3aBucMMocTH orT BHaa koxu). Temmepatypa
$opMyiollero HoXa H NPOPHIMPYIOIMX MAACTHH He Gosee 120 °C
(B 3aBHCHMOCTH OT BHAa KOXKH W €e TOKPHTHA), AaBJeHUe
0,4 MIla.

[Tpoduar oThopMOBaHHOA COW3KH [OMKEH TOYHO COOTBETCT-
BoBaTh Npodmiio mabaona (gomyck +0,5 MM), ofHako npH dop-
MOBAaHHK OHa CTAHOBHTCA GOJLINErQ pasMepa, :

Comsky nocne GOPDMOBaHHA BMeECTe ¢ METAJNHYeCKHM IuabJfo-
HOM (BJOXEHHMM C GaxTapMbl) DOMENIAT HA METaNAHYecKy:o
XOAOAHYI0 NAKTY TMpHcnocoO/MeHHa nad (peccoBaHHsa. Bpema Bol-
depXKKu B apucnocobaenny 30—40 c.

3ateM Hu3 ordopMOBAHHOR JeTanM BHPYOalOT COIO3KM Ha
fapecce cHeNHANBHEIM pE3aKOM, KOHTYDP KOTOPOIO COOTBETCTBYET
KOHTpPOJAbHOMY wWabaoHy. B cneuwasnbHoM pesake 1o OCeBOH JIH-
HHH (nuHHE QODMOBaHHA COW3KH) Je3BHe OTCYTCTBYET, YTQ NO3-
BOJAeT He npopyBath COIO3KK B OTQOPMOBAHHON TacTH.

2-a rpynma: ¢dopMoBaHHE 3aroTOBOK, 3apaHee coOpaHHBEIX H3
naockux feranefl, B Buze oOBeMHBIX KapxacOB ¢ KpoMKaMy pas-
JauTHOH KOH(Hrypauuy B 3aBUCHMOCTH OT KOHCTPYKIIHM HHU3A H Me-
Tola ero cKpenjeiHa ¢ BepxoM oGyeH. IlpeaBapurenpHo ctopmo-
BaHHYl0 3aroToBKy Bepxa OOYBH B BHA€ KapkKaca ¢ QHrypHo#R
KPOMKOR cKpenasiiorT ¢ GopMoBaHHOA PaHTOBOR KOMOHHUpOBAaHHOH
creqpkofi, Tlocne BcTaBKH B 3arOTOBKY PasABHXHON KOJOAKH OCY-
mecTBAAT (GOPMOBaHMEe TeNEeHOWHOJ} YACTH, BUIHBAIOT PAHT H
npHKpenasior HH3, Takaa oOyeby oTaHuaeTcs (OPMOYCTOHUHBO-
CTHI0, HIHOCOCTOMKOCTLID, YA0GeTBOM. HaroroBieHHe HOBEIMH CHO-
cobaMu, HampHMep, paHTOBOH oOYBH XapaKTepH3YeTCa VMeHbIIe-
HHeM pacXefa KoXu xpoMosoro ayGnenuws na 10—12 %, ymesm-
yeHgHeM TIPOH3BOAHTENBHOCTH TpyJAa Ha cOOPOYHOM TOTOKE B
B 1,3 pasa.

- B npercxofi ® Mandoaercko#t ofGyBH HOBOrO BHJa — ONAHOK Ha
KOXaHO# (POPMOBAHHOR MOROWBEe ¢ OOTAXKOR W ¢ dopMOBaHABIM
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jJpXoM CTPOYEYHO-KAeCeNPOMIHBHOrO METORAA KpENJEHHS — OCHOB-
pe HHTOYHOe KpenJi¢Hde NnoAOIIB BBIHECEHC H3 30HB H3HOCA, YTO
peer ocoboe 3navenue iaas perckoil ofyeu. PopMoBahHHe Io-
yBLE ¥ kaGJaykm He Tpebylor obpaboTkn Ha oOyBH. Mexannsa-
s QOpPMOBaHMA KOXAHBIX nogowls Ajaa o0yBH THIA ONMaHOK MO-
pillaeT APOU3BOAHTENBHOCTE TpyAa B 8—10 pas,

A }KEHCKHE YTEIVICHHble CanOry ¢ BePXOM H3 BEJAIOPAa W HH3OM
B [OPHCTOH pe3HHB, NPHKPEINAeMBIM MeTOAOM CTPOYEYHO-FOpHA-
el ByJKanH3anHu (6GOKOBOH 00XHM), a TaKXe MYXKCKyw Gecrnod-
1a004HY0 OO0YBL € BepXOM K3 3JAacTHYHBMX KOXK MOBEILEHHHX
FOJIIMH JHTLEBOTO MEeTOAA KPellleHWsl MOXKHO NPOHSBOLHTL C 3a-
paee chopmMoBaHHBEIM BepxXoM B BHAe KapHaca ¢ BepPTHKAABHOH
(POMKOH. . ]
}: 3aroTOBKy 3XEHCKHX cafnor pocae oﬁxeyuoro dopMoBaHHA
PKPENASIOT ¢ TeKCTHALHOH BTAa4HOW CTENbKOH, NPHBYJKaHH30BHI-
BaloT HH3 ¢ GOPTHKOM BHcoToH 18-—20 MM, 3aTem BKJAEHBAWT OC-
[HOBHOH yTeniutesb, [1py sToM npon3BOAHTENbHOCTE TPYAA Ha cOo-
POYHOM LOTOKe yBesanuMBaerca B 1,4 pasa. O6GyBr yaobGua, obna-
AaeT AOCTATOYHOH (OPMOYCTOHYHBOCTBIO H H3HOCOCTOMKOCTEIO,
EXOPOMIEMH  TenJO3allHTHEIMH CBOfICTBAMH, TNOBLILIEHHMM CPOKOM
'HOCKH. :
CoopMoBanEyie Ha oforpepaeMHX KoJIOAKax-MyaHcOHax saro-
L TOBKY BepXa MYMXCKHX O€eCHOAKJaJAOYHHX noMyGOTHHOK H3 3Ja-

! CTHUHRIX KOX MOBBILIEHHHX TOJINHH CKPENAflT ¢ HH30M H3 HOJH-

E ypeTana HeENOCPelCTBEHHO B TNpollecce ero JIHThA Ha obysu. Ilpu

. H3TOTORJIEHHH 00YBY TaKUM cnocoloM AOCTHraeTcds yMeHblIeHHe
b-pacxofa KOXH XpoMosoro AyGJienns no 8 %, moBHaercs NpoH3-

} BONMTENBHOCTL TPYAa Ha cGopouHoM moToke B 1,5 pasa. Tipu sTom

I McKiiogaeTces HEOOXONMMMOCTD NPYMEHEHHS KOJIOAOK, CYMIHABHKX ar-

' peraToB M MHOTHX THOOB OOTAMKHO-3aTSXROrO 06GODYAOBaHHA.

- 3-1 rpynna: npeaBapHTeJdbHoe (dopMopanue o6beMHOd H MOJIY-
E  00BEMHOt 3arOTOBOK C TNOCHEfyollel HX COOPKOM ¢ HH3OM HIK

- COBMELIEHHBIH cilocof (GOpMOBaRHHA BepXa H Kpennrenus HH3a, Oc-

} BOEHO HSTOTOBJEHHE MYMKCKHX MOJEJNHHHX MOKACHH ¢ nojayofneM-
¥\ HBIMH 3arOTOBKaMH M3 KOX XPOMOBOro AYyGJCHHA C ecrecTBeHHOM

! nHUeBofi nomepxHocThio (Ha noakaagke). IlpuMenserca pyuHOH
METOJ CKpENJIeHHs BCTABKM C 3aroToBKOH nyTeM NJIETEHHA uyepe3a
Kpas yKasaHHHX jetaneh. IlpeaycmarpHBaercs npefBapHTebHOE
‘(popMOBaHHe 3aroTOBOK Ha CHENHAJbHOM OCODPYHAOBaHHM HJAH Ha
KOJIOAKAX.

Tlpy MaccoBOM NPOH3BOACTBE XEHCKUX MOJENbHHX MOKacHH
Ha BBICOKOM KalJyKe ¢ BepXOM H2 3MAaCTHYHHIX KOX JHTLEBOTO,
f  kleeBoro ¢ PaHTOM H KJIECNPOUIHBHOTO METOAOB KpEmJeHHs
i BCTAaBKy BUIHBAIOT Ha CREUHANbHHX MBeAHHX MaNIHHAX WJIM MO 3a-
paHee NPOGHTHM OTBEPCTHAM. 3aroTOBKY MNOJYYYAOYHOro THHA
GOpPMYIOT Ha CO3AAHHOM AAA 5Tof uend obopyaoBanun. Xopoumui
pesylibTaT NMOJY4YeH TAKKe A npu (OPMOBAHHH 3aroTOBOK M3 TeK-
CTHARHBIX MATEpHanGR. :

-t
=
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Pagpa6ortan cnoco6 ¢opMOBAHMA 3arQTOBOK 4YJAOYHOrG THna
H JIHTbSI KH3a Ha o0yBH, MODMOBAHHE BepXa H AWThE HH34 COBMe-
HeHB M MPOHCXOAST Ha oforpeBaeMHX (OPMYIOIUE-IPECCOBHIX KO-
JOAKAX, YCTAHOBJAGHHHIX Ha JauTheBol Mauupe., IIpH usroToBfAeHHH
O6yBH ¢ BEPXOM M3 TEKCTHALHEX MATEDHAJOB, a TakXe H3 Beaiopa
COBMELIEHHBIH cMocod TO3BOAAET AOCTHYL GoJee BEICOKOTO Kayve-
CTBa (POPMOBaHMf BEPXa, UEM 3aTAXKHBIA, JOCTATOUHYIO MPOYHOCTh
COENMHEHHA BepXa ¢ HU30M OOGYBH H BEICOKYI 3(PdeKTHBHOCTDL
IPCOH3BOACTRA,

4-5 rpynna: dopMoBaHHe BepXa rOTOBOH OOYBH H (hopMoBaHHe
Bepxa nocsae ero cOOpKH ¢ AeTansMu HH3a, PopmoBaHHe BepXa ro-
TOBOH 00y Ha 00OrpeBaeMHIX KOJOJKaX-TyaHCOHAX NOCHE Kpar-
KOBpeMEHHOH BJIAXKHO-TENIOBOH 00PalOTKH €O CTOPOHB MOAKIAIKK
JHKBHAHPYET HEPOBHOCTH BHYTPU 0GYBH, yAyulliaer ee $oOpMy, [0-
BHILIAET (OPMOYCTOHUHBOCTE M YAOGCTBO. IPPEKTHBHOCTL HTOTO
caocofa  3AKANOYAETCH B 3HAYHTENBHOM YAYYMIEHWH BHEIIHero
BHA2 H ROBHILIEHHH KayecTBA I'OTOBOH 0GYBR.

Iuia dopMoBauns Bepxa roToBoil o6YBH ¢ YCIEXOM MOKET GBHITh
HCIoAb3oBaHOo 060PYIOBalHe, CO3ZaHHOe AJI NPOH3BOACTBA OOLEM-
HEIX H 1ORYOGBEMHBIX 3aTOTOBOK ¢ OGXKHMOM NATOUHOH M ICASHOY-
HOH uwacTef,

dopMoBanne 0OYBM HEKOTOPHX BHAOB M KOHCTPYKUHE THIA
cabo u APYTHX MOXKHO OCYLIECTBJATh B MPOIECCE €€ H3TOTORJEHHS,
Bepx cuauala coellHHSETCA CO CTENBLKOH, MOANONKKOHN HJAA IOLOI-
BOA, a saTeM yxe noaBepraerca QopMoBaHuil. JdHeKTHBHOCTD
TAKOH TeXHOJMOTHYecKoH cxeMpl dopmoBaHus H cOOpKH 00YBH ¢O-
CTOHT B YMPOIIEHHH NIpPOUECca, COKPANIEHHH NPOH3BOLCTBEHHOrO
umkja. TIpu sToM B OmpepedeHHON CTemeHH HHBeJHPYHOTCS HeLo-
CTATKH cOOPKH, BHEIIHHA BHI MarepMaioB (CJerKa OT IYIIHCTHIX
Ko, 6axTapMAHBEIX CIHJAKOBR NOBHIIEHHHX TOJMIHH, Ay6AHPOBaK-
HBIX TEKCTHAbHHX MaTePHalloB H AP.) oO0NaTOpaXkKHBaeTcsl MPH
pPACTHXEHHH.

Crnepyer OTMETHTL XODOIlee KauecTBO (OPMOBaHHA OGBEMHHX
M NOJMYOOLEeMHHX 3aTOTOBOK M3 TEKCTHJALHLIX MaTePHaJOoB na 06o-
TpeBaeMBlX [BYX- HJAM TPEX3BEHHBIX KOJIOAKAX CO3JAHHOrO (Gopmy-
ollere ofiopynoBaBud. Jro Haubosdee 30GeKTHBHHH cunocob H3TO-
TOBJIEHHA BHICOKOKAYECTBEHHOH 006YBH ¢ BepPXOM H3 TEKCTHIBHBEIX
MAaTePHANIOB PANHUHHIX METOLOB KperlJeHHsd.

5-n rpynna. CoafaHme KOHCTPYKHMH 0GysH, He Tpebywiled
tdopMoBanus (HampuMep, LESbHOMHTON), W TEXHOJOTHWUCCKOrO npo-
necca ee cOOPKH.

Takum o6pazoMm, OAHHM H3 QGeKTHBHLIX NyTeH coBeplIeHCT-
BOBaHus cnoco6O0B NPOH3BOACTBA ABJAAETCH KOMIWIBKCHAR paspa-
foTka oOYBH HOBLIX BHAOB H KOHCTPYKUMH, cmocofos ee dopmo-
BaHHfA u COOPKM ¢ MPHMEHEHHeM HOBbIX MaTepHaJdoB H Tporpec-
CHBHHX METOZOB KpelVIeHHf HH3a. YKa3aHHHH IyTh NO3BOJAET
GOBHCHTE 3Q¢eKTHBHOCTL NPOH3BOACTBA, [YJIYUIUHTL Kaye€CTBO H
pa3HooGPa3uTe acCOPTHMEHT OGYBH.
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7.4, OCOBEHHOCTH NPOEKTHPOBAHWA
TTPOU3BOACTBA OBYBH
C BEPXOM M3 TEKCTH/IbHBIX MATEPHAJIOB

. TexHOMOrHYeCKHE NPOIECCH H3TOTOBJIEHHA 06YBH ¢ BEPXOM H3 TeK-
fCTHJBHEIX MATEPHAJNOB, & TakKKe OpPraHH3alMOHHHE CXeMH pa-
f. 60TH TOTOKOB, BEIIYCKALIHX 3Ty 00YBb, B OCHOBHOM TakHe 3Ke,
} KaK TIPH NPOH3BOACTBe O0YBH ¢ BepXOM H3 HATYPaJbHOR HMIHE He-
b xkycerBenHol goxH, Jna peficTBYIOUIHX TOTOKOB IOKA XapaxTepHQ
E Haauake GoJBIUOTO MApKa TeXHOJOIHYECKOro H RCIOMQraTeldnHOTo
§ 000py/IOBaHHA, 3aTSAXHBIX KOJOAOK, B3HAUHTEABHOrO KOJHUECTBA
) Pa3TMYHBIX AOBOJOUHBIX # OTHAeNOYHBX pafoT. JTo ObbICHAETCH
TeM, YTO Npoliecchl TPOEKTHPYIOTCH IO aHAJOTHH ¢ [poleccaMH
" HATOTOBJIEHMst KoxaHoH oOyBH Ge3 yuera cTaGHNBHOCTH CBOACTB
I TeKCTHJIbHBIX MATEPHAJNOB, BOIMOMHOCTH H3IOTOBJCHHA MaTepHaJa
$ ¢ 3apaHee 3aJaHHBIMM CBOACTBAME, 4YTO 1I03BOJAET HCKIIOYHTL Pl
- onepaufit IPOHSBOJACTBA.

g IIpH H3roTOBASHEH M3 TEKCTHARHHIX MaTepHanoB TyCapHKOB
' KJEeBOr0 Meroja KpPenJieHHs DalHOHAlbHO NDHMEHeHHe o6LeMHOR
' 3aroToBKM, MBoroomnepauuoudoro arperata {(ATO) pas suyrpen-
Hero dopMoBaHAs, TepMODHKCAINY BepXa H NPHKJISHBAHUA HOLOIIB.
QOcHoBHbBIMH OCOGEHHOCTAMK TaKOoH KOHCTPYKIMH 34rQTOBKH M
TEXHOJOTHH H3roTOBJISHHA TYCAPHKOB ¢ TDHMeHeHHeM MHOTOOmNepa-
[HOHHBIY arperatoB ABJAAIOTCA MHHHMAJALHOC YHCJO ne’raneﬁ o6
eMHON 3aroTOBKH, HaJHyKe BTAYHOH CTeAbLKH, HCKAOYAILIEH OCHOB-
HYI0 XECTKYI0 CTeAbKY, H NPOCTHAKH, HCNOJNB30BAHHE MPEABApH-
TeAbHO cOOPAHHOrO yala nofomsa — Kabnyk, He Tpefywounero 06-
paGoTkHu Ha 06yBu. Tpebyemas HOBBIIEHHAS TOYHOCTHL cjeXa obec-
NeyHBaeTcsd BCJAEACTBHE TNOCTOAHCTBA TeOMeTPHYecKHX pAasMepoR
cjefa METAMJHUECKMX KOJONOK, ABNAKIIHXCA MeTaJbio arperarta
ATO. [puMenenue BHYTPEHHEr0 NapaJyieJbHOT0 GOPMOBAHHA 3aro-
TOBKH BEpXa ¢ OAHOBPEMEHHOH TEDMOKOHTAKTHOH ee ¢uKcanHefi Ha
HORBHMHLEIX oforpesaeMrx MeTAJJHYecKHX KOJOAKAX IIO3BOJSET
3HAUKTENLHO COKPATHTh AJHTEALHOCTE NPOM3BOJACTBEHHONO LUHKIA M
TNONYYHTh XOPOUIO OT(POPMeBaHHYl0 3aroToBKy. Ilpu KoHTakTHOR
TepMooBpaloTKe Bepxa M3 TEKCTHAbHEIX RyGJAHDOBAHHHIX MaTepHa-
JIOB, CKJGEHHHX JNATEKCHBIM TEPMOIJIACTHUHHM KJIEEM, NPOMCXOANT
tpukcauus matepuana. Hauwayumn#i sddekt pgocTHraercsi upu Ha-
rpeBaHHM KOJIGAOK 10 TeMmeparypet 60—70 °C ®  dopMoBanuu
B Teuegye 12-—15 MuH,

Jns OCHOBHOIO Kpenjenus npuMmensiercl GblCTPOCXBATHIBAIO-
WHA woHUEeHTpUpobBauupf wiMel K-40 oAHOCTODOHHErO HAHECEHHHA
(TONbKO HA MOACIIBY).

Tlo sTofi TeXHOMOTHH M3IOTOBAAIOT JIETKYID 3JACTHYHYID 0O6VBB,
o6IaJA0MYI0 HeOOXOZHMBIMH THTMEHHUCCKHMH M 3IKCIIYATAIUOH-
HBIMH cBolictBamH. [IpHMensgeMult asia TepMogopMoOBaHHA arperar
ATO ocualugH UOBOPAYMBANOIIMMHCA B I'ODH3OHTANLHOH INOCKO-
CTH YeTHIpbMS Npecc-CeKUHAMH. Kamaasa npecc-ceKUus COCTOHT M3
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IBYX Nap COOCHBIX B BEPTHKAJBHOR NMJIOCKOCTH METAaJNIHUECKHX pas-
JABHXHEIX 00OrpeBaeMBIX KOJOJOK H COOTBETCTBYIOLIHX HM Tmpecc-
noAyllex AJA NpHKNeHBaHHA nogouis. Ha arperate M3roTaB/aHBa-
10TCA TY(HJH, GOTHHKH H CalOXKH-TYCADHKH KJIeeBOICc MeToHa Kpel-
nenrd. [poussogurensiocTs arperata 200 map ofyBR B cMeny.

B moneprnsupoBakHoM arperate AI'O-2 nonyaBroMaTHUecKOTo
JeficTBHA BEIXOJ KOJOAKH K ONEpaTopy, CMbIKaHHe — DAa3MHKaHHe
KOJIOAKH, ONYCKaHHE npecc-NOAYLIEK, MOBOPOT KapyceNH OCYILecT-
BJSIIOTCS OT CNEHANbHEIX NPHBOAOB, Pa3MENICHHHIX B 30HE 0OCIY-
xuBanuAa. Hagepanne 3aroToBxH Ha KOJNOAKY H HaKJajfbiBaHHe
MOAQIUB NPOH3BOAATCH BpyuHyw. IIponsBosHTENbHOCTh arperaTta
AT'O-2 cocrasnser 280—320 nap o6yBH B cMeny.

KoHCcTpyKUuHA ROMalIHeR TEKCTHABHOH OGYBH KJ€eBOTO MeTona
KpeN/IeHHA MapaiienbHO-TIOCNeL0BATENbHEIM METOAOM 06padoTKH H
BHYTPeHHENM GopMoBaHueM obecneyHBaeT €€ BEICOKYIQ TEXHOJOTHY-
ROCTb Gmarofaps MCMOJb30BAHHI0 NMPeABapHTENBHO 06paloTaHHBIX
uAn (POPMOBAHHEIX NOJOIIE H PaUHOHAJABHOH NMOCNMEIOBATENBHOCTH
BLINIOJIHEHHSA Ollepalui,

Ilas Bpinoanenusa onepaunii  GOpPMOBaHHRA, TEpMODHKCAUUH
BepXa W NPUKJEHBAHHS MOLOWB AoMaluHell c6yBH KNeeBOoro MeToma
KpenJeHHs paspaGoTan nHeBMaTHueckmfi arperar AlO-M gapy-
ceJbHOrO THmAa. Ha Kapycedau pasMeIEHO BOCEMb NpPecc-CeKHHF,
KaXAa% H3 KOTOPHIX COCTOHT H3 Naphl METAJUIHYECKHX Pa3IBHK-
BbX oborpeBaeMbix KOJOAOK H MHEBMOKaMep AU MOMApHOTG NpH-
KJneHBaHAsA nofowe. KoloIKH MOHTHPYIOTCA Ha HOBOPOTHBIX cTofi-
KaX, NOSROJAKILHX H3MOTOBJATh CAMOXKKH C TOJNEHHUIAMH BHcoTOf
250--260 mM.

ITponssoautencHocTe arperata AIlO-M 35—40 nap B uac,
BpeMs NOJHOrO MOBOpOTa kapycemd 12—15 MuH, guamerp Kapyceman
1300 mwm, BeicoTa 1000 MM, macca 600 xr; ofcayxuBaer ero 1 ue-
JIOBEK,

OGbemMHHe 3aroTOBKH, COGpaHHHE MIOOHM H3 H3BECTHHIX CIlO-
co60B M3 MHMHHMA/BHOTO YHCJA feTafef,, HAASBAKTCA HA COMKHY-
THe Konoaku. HaxaTHem Ha mefann KOJOZKHM Pas3iBHTAlOT, POPMYs
MPH 3TOM 3arOTOBKY. 3aTeM Ha cJlel BPYUHYK HAKIaNbBal0T npef-
BapHTeNbHO O6palOoTaHHYI0 NOAOMIBY ¢ 3apaHee aKTHBHPOBaHHOHN
KieeBoft raeHkofi, 3aTeM ofe moaynapbl aBTOMAaTHHECKH YCTaHaB-
JHBAIOTCA B BEPTHKANbLHOE MOMOMEHHe, NPOH3IBOAMTCS ONYCKaHHe
MOAVIIKM H BKJAWYAKTCS MeXaHH3MBI MOBOPOTa KApDYCeNMH M f1ycKa
BO3AYyXa B Ipecc-KaMepnl AMA KpemsieHus moaows. IIpH sTom Ha
pafouyio NO3MIMIO NOCTYNaeT HOBas Napa KONOIOK, M UHKJI ITOBTO-
psietca. Ilocse MoAHOrO MOBOPOTA KapycesMd BO3AYX U3 KaMep BH-
nycKaeTcs, KOJNOAKH BHIXOQSAT K ONEPaTOPY M CMEIKAKTCH, HX pas-
MeDH YMEHBIIAWwTCa H 06VBEL JIETKC CHHMAeTeH ¢ KOJOIOK.

Arperar ATO-M 3zamMensieT MammHy And NPHKJIEHBAHMA CTeJeK
K KOJIOAKAM, MAaNIHHY AJs ropsyero GopMoBaHHA cjega, oGOpyao-
BaHHE NJ5 3aTsXKH ofyBHu, npecc ANA NPUKAEHBAHHA MOIOIIB, Ma-
LINHY OA8 ¢beMa O5YBH C KOJOJAOK H Ap.

266



j Vememnoe OCBOGHHE [OTOKOB, OCHalleHHuXx arperatamu ATO,
FATO-2, ATO-M, Bx BHCOKHE TEeXHHKO-3KOHOMHUECKHMe IOKA3aTeNH
§ IO3BOJIHJIM €Q3JaTh TEXHOJOTHYECKH Npouecc H MHOTOONEPalHOH-
b Hoe 000pyNOBaHHe AJ15 TPOMSBOACTBA HAeBHybell OGYBH KJEEBOro
E KperJlenus ¢ BepXOM H3 NYGAHPOBaHHBIX MaTepHaqaoB. [leTalu HH3a
3TOA 00YBH BKJIWYAKT KaNpOHOBYWO NOJAYCTeNbKY, BKJAAIHOR cTe-
b MeuHEIRt y3e1 W3 COeJUHEHHHX KJE€eM KapTOHHOH M TEKCTHJLHOH
- ¢TeNeK, TPeABAPHTEeNLHe cobpanHoro H 06paboTavHOrG MOAOLIBEH-
f noro yaaa {uau ¢opmoBamHOH noZomse). Ilpu stom npegycmar-
. pHBaerTcd JABYXaTamnHoe ¢(opMOBaHHE HOAYOD'BeMHOH 3aTOTOBKH
} Bepxa OOYBM: cHayakaa GoOpPMOBaHHMe H 3aTAKKA IHITOUHOM YacTH
¥ 3aroTOBKH, NPEJBAPHTENbHO CcOOPAHHOA © TePMOMJACTHYHBIM HE-
. hOpMOBaHHLWM 32ZHHKOM H KanpoROBoH MOJYcTeNbKo#, B BHYT-
. pennee napaJaenbuce (GOpPMOBAHHE BEpXa ¢ OJHOBPeMEHHOH Tep-
I MOKOHTAKTHOK (HKcalHCH 3aroToBkM Ha Pas3iBIXHBX oforpesae-
MblX METAMJIHYECKHX KOJOAKAX W NMPHKICHBARHEe NOJOMUIB.

Coopkxa o6YBH H3 TEKCTHJBHBIX MaTePHANOB OCYLIECTBJASRTCA
na arperate AI'O-I1 mast TepmothOpMOBaHAA U TePMOQHKCALMHE 3a-
rOTOBKH Bepxa OOYBM M TIDHKJIEHBAHHS [OJCIIB H B NOAYABTOMATH-
4ecKOM TepMoaKTHBaTope nodows AlL

7.5. COBPEMEHHBIE HATTPAB/TEHUHA
COBEPIIEHCTBOBAHHA [TPOEKTHPOBAHNA
TMPOLIECCOB GBYBHOI'O TTPOM3BOICTBA

Ha npeanpHATHAX ¢ BHICOKHM YPOBHEM aBTOMAaTH3AUHH TEXHONO-
THUECKHX TIPOILECCOB, YCJIOBHO HasbiBaeMbIX 0esaoQHMMH, HHCA0 pa-
HOTRWIHX MOXKeT ObITh 3HAUMTENBHO MEHLIUHM, YeM B HACTOALlee
BpeMa. [1poK3BOACTBO NPOXOAHT CJOKHHE NYTE OT KOMIJeKCHOH
ABTOMATH3ANHH OTAENBHHX TEeXHOJIOTHUECKMX 3BEHLEB A0 HX CJAHSA-
HUS B eAMHOE 4BTOMATH3HPOBAHHOE [POU3IBOACTBO. IloBblNIeHHE
5($eKTHBHOCTH NPOH3BOACTBA AOCTUTAETCA NYTEM CO3JN3HHA ABTO-
MaTH3HPOBAHHHX TEXHOJOTHYECKHX KOMIMJEKCOB H 06ODYAOBaHHA,
KOTOpHe B fyayiieM AOMXKHBI CTaTh COCTABHHMH uacTAMHE feaniod-
HBIX APEANPHATHE. YiKe cO31aHbl NiePBbIe BEICOKOCUSLHANHIUPOBAH-
Hble Oe3J0OHble Y4aCTKH OOYBHOTO [IPOM3BOACTBA THHA JHHARA
ITJ1K-2-0.

B upoMuieRHOcTH HabAlofaloTcd TEHAEHOHH W LPYroro
poaa — 3HAYHTENLHO PacUIMPAETCA 4CCOPTHMENT RPOAYKUHH, pa-
CcTeT YHCA0 H3TOTOBASEMEIX HOBHX mojenek obyeu. Tak, 3a nociaea-
Hue 10 meT Hx yuQaQ BRo3pocAo nouTH B 2 pasa (¢ 10 THe. go
29 TH¢, B TOA). 3TO O3HAUALT, UTO CYIUECTHEHHO YMEHBINAETCH
yuco R3Ae u#l OJHOH MOneJ U, MAccOBOe [IPOHZBOACTBC OOYBH
HMEeT TEHIEHUWIO K MPEBPAUIEHHIO B cepuiioe, UToO NMPOH3BOACTBO
NOJKHO OHTh HE TONBKO 0e3/waHoe, HO H IHOKOe, YyTO cMeHa ac-
COpTUMENTA NPOAYKIHK Le To/MxHa TPpefoBaTh GOABINHX 3aTparT.

IlporHBopeune 5THX ABYX TEHAEHUHH COCTOHT B TOM, YTO KOMIN-
JeKcHa® 2BTOMATH3AUMs NPOU3BOACTBA OOBIYHO AOCTHTAETCHA MYTEM
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CO3TauMs MOTOUHLIX JHHKE O BHIYCKY M3aendll orpauHueHnofl Ho-
MEHKJATYPH, [0 CTPOrO 33aJlaHHOMY TEXHOJMOIHYECKOMY HMPONECey.
Ecan neobxoAHMO pacCUIMPHTL ACCOPTHMEHT NPOAYKUMH, TG Tpeby-
ercsl DOJIbIIOe KOJHYeCTBO HOBOH OCHACTKH, HHCTPYMEHTa, mepepa-
Gorka Govbiuoro ofbeMa HHHOPMaIHMH 0O NOArOTOBKE NPOU3BOJL-
CTBA, CO3JLaHHE YNPABJAAIIIHX NperpaMm, GaHKOB TEXHOJOTHUECKHMX
JAHHEIX, PAa3BHTHE TPAHCHOPTHO-CKAZACKOro XO3dHCTBa # Ap.

Pocr accopTuMenTa n3fendfi npH cTabUILHOA MOILIOCTH IIPei-
UPUATHA BEIET K YMEHBUIEHHIO CepHA TIPOH3BOACTBA KAXKICH Je-
TANH, CHIKEHHIO 3KOHOMHUYECKHX foKazaTtesefl 3KCOyaTaulH BH-
COKO3(PEKTHBHOTO cHeunanusupoBaunoro oGopyroBanns. Had ce-
pHAHOIO HIH MeJKOCEPHHAHOrO NPOH3BOACTBA Tpelyercs HOCTpoeHME
TAKOr¢ Ipolecca NPOH3BOACTBA, B KOTOPOM CTOHMOCTH H3rOTOBJe-
HHS DeTANH, H3JeJHA Majo 3aBHUCHT OT Da3Mepa CepHH.

[Ipu cospanny BHCOKO2(D(HEKTUBHHX UEHTPAJIH3OBAIREIX NPOH3-
BOICTB Jeraneli HH3a 06YBM, IEHTPaJHM30BAHHHX 34TFOTOBOUHEIX
NPOM3BOACTB IPENIPHATHE BLINYCKAeT He TOTOBOE H3IeJHe, a je-
TaJ {ysJbBl} OZHOrO BHIA, CXOAHLE MO TEXHOJOTHH HX H3roTOBJe-
HUS H HCHOJh3YEeMEIR B DPa3ARYHOM NpOldyKuHH, 3T0 KaeT BO3MOX-
HOCTL CO3AATh TEXHOJOrHYeCKHH mpouece, No3BONAOUIHE ¢ MaJEIMB
3aTpaTaMH XHBCTO TPYAA AOCTHUL [OJIHOH aBTOMAaTH3allHH NMPOM3-
BOACTBA Pa3jH4ualoluxca AeTaned.

Ce6ecTOMMOCTD NPOHSBOACTBA CYLIECTBEHHO CIHIKAGTCS, ECAH
NMPHMEHATH BO BCEM TEXHOJOTHYECKOM NPOLEcce OAHOTHIHLIE penie-
HHSI, OPPAHHYCHHOE YHCJIO BHIOB O50PYINOBAHHA.

I1poH3BOACTBO TAKOTQ BHAA yH€ TPYAHO IOJIHO OXapaKTepH3o-
BaTh NOHATHEM «cepHiHOEe».

OrpaHuueHHH# BHIGOD ONEpALHH NPH HSrOTOBJAEHHH OOJbLHIOTO
KOJHYeCTBa Pa3sHHX H3AEAHH OJHOrC BHAA [I03BOJHT NPHMEHATE
BHICOKOTIDOM3BOAUTENbHEE CNelHaabHble cTaHkk ¢ YITY  (manpn-
Mep, aBTOMaT AJf CKallHBaHHA Xpasd JeTajefi Bepxa oGYEBH
¢ 9 mporpamMmamu). ITH LETaJMH, XapPaKTePUIYIILAECA HR3KOH ce-
0CCTORMOCTDIO, NIEpeNaoTest B APYrae nexu ana cGoprH, CospeMeH-
HBle PMOKHE TIPOH3BOJICTBE MPEACTABIAIOTCS KAK KOMIJIEKC Ge3JII0l-
HEIX NPOHM3BOACTE OTACARHEIX HanfoJee XapaKTepHBIX JeTajeH H
uzjennh, CrenMaJHsupoBainnie cfopouHLle IexH (OpeAnpHATHA),
Kak JIOAHbie, Tak M (e3qiofiHEe, BHOYCKAIOT KOHEUHbe HajJeAud
¢ MHHHMadbHOH MexaHHYecKOR oOpaborkol, HeoSxoaumo rubkoe
KOOepHpoBalie Ges3IoTHHEX NPOH3BOACTB, BHIIYCKAIDIUHX NPOCTHE
usjeiins, 4T0 o0yCJIOBJHBAETCA HEOOXOZHMOCTLIY CO3JaHHH paluo-
HaJBHOTO aBTOMATH3HPOBAHHOTO NPOH3BOACTBA. DesioaHbe TMPOH3-
BoACTBA OOJRKHE H3COTOBJAAThL KabBJyKH, NOLZOWIBLL, CTEALKH, Qyp-
HATYPY, NPOMEKYTOUHEIE AeTaJH H Ap.

Cunraercs, wro GesNojHoe NMPOUIBOACTBO, OPHEHTHPORAHHOE HA
NPOU3BOACTBO AeTajell odHOro THna, OYAeT BKJKOYaTh aBTOMATH3H-
pPOBAHHLIA CKJAAT MCXONHBIX MATEPHANOB; CHCTEMY cTaukos ¢ YITY,
06pasyIOIHX 3aKOHYCHHYIO TEXHOMOTHUECKYIO LIRHOUKY H AEHCTBYIO-
WHX MO eZWHOM [OpOoTPaMMe; XODOLIO PA3BHTYIO CHCTEMY KoHBEfRe-
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POB, NepefamoliMx Marepuaisl H HETajH Mo BCeMY TexXHOJOorHye-
Fekomy uukay, paGorthi, 2arpyxaciige ofopyaosanne, obeyXUBaID-
FIIHe  TPaHCOOpTUbie YCTpPoHCTBA; aBTOMATH3HPOBAHNYIO CHCTEMY
E nepejlaul TOTOBWIX jAeTajiell B ADyrHe HPOH3BOJACTBA HJH aBTOMATH-
i BUPOBAHHEIA CKNAj TOTOBOH MPOLYKIHH.

5 Tagas cxema NpousBoACTBa Gyjaer npueMieMa H ANA NpPeAnpHSA-
b Tt jerkoit npoMHuLIeHHocTH, JIpH »TOM poab cGOpPOYHEIX U 3aro-
t TOBOUHHIX I1eXOB TpaHcdopMmupyercsi, Tak Kak Halawiaercd TeH-
f NeHUHs TPOW3BOACTBA feTased He0OXOAHMOro IPo(HAA BHICOKOH
! TOUHOCTH M BBICOKOTO KauecrBa. lleraqn 3aroToBOK Bepxa H HH3a
- 00yBH no BceM napamerpaM {(a He TORBKO pasMepaM) JOJXHH
. MAKCMMAJIBHO 1IPHOMHKATLCA K HMEOMMMCH B TOTOBOM H3LEJMH,
. HanpuMep npedBapHTedblo o06paboTaHHBIE MOJNOLIBH.

Onuako NpH 3TOM CYILECTBEHHO pacreT KOJHYeCcTBO HH(OpMa-
K, HeOOXOANMOR Nd YHpapiadiomed CHCTeMB,

B jerkofi MpOMBILIEHHOCTH YKE UMEETCH OMNEIT CO3LaHuA THO-
KHX CHCTEM ynpasiaeHust Ha 0a3e HPorpaMMHpOBAHHEIX MeETOAOB
HPOEKTHPOBAHHS TEXHOAOIHUECKHX NPOIECCOB H CTHKOBKH HX C aB-
TOMATH3HPOBAHHLIMH CHCTEMAaMH YIPABNCHHS NPOH3BOACTBOM. IIpH-
MEPOM MOCyT CJYAHWTh aBTOMATH3HPOBAaHHHE cHCTEMH CEPHAHOrO
rpaanpoBaHus Aerajell, OAHOBPEMEHHO NOJyYaioulHe ONTHMANbHYIO
PacCKAa/Ky W pPealiH3VIOIIHe €C B pacKpPoHHBIX aBTOoMaTax.

Ilpeanonaraercd 3aMeHMTh MHOTOONEPAIHOHHYKY TEXHONOTHIO
MaNoOMepalHOHHOH, HampuMep, NPH JHTLEBOM METOAe JAeTadn
oanoBpeMento GopMyeTcs # TUPHKJIeHBaeTcA K Bepxy o6ysH 6e3 mo-
CHEAVIOUHX OTAEMOUYHLIX Oepannd.

B pane orpacaelt cyaraercs, 2T0 3ITAN CO3RAHHA THOKHX Ges-
JAIHLIX [IPOUSBOJACTE TPHBEAET K 00Pa3cBaHHIO OE3JNIOAHOH MpO-
MBILIAEHNOCTH. JTOT anpodHPOBAHHLIA NYTH MOXKET OKalaThCs no-
Je3pgeiM H NPH COBEpPUIEHCTBOBAHHH HNpeinpuathii obyeHofi mpo-
MEIIIIEHHOCTH.

Kax Onuio nokazaHo, yaudHKADHS W THOU3aIHA JeTaneil o6yBH
H TeXHOJOHYECKUX NPOLeccOB NPOH3BOACTEA CAYXKAT OCHOBOH A3
CO3JaHus THOKHX MHOTQACCOPTHMEHTHBIX DPOH3BOACTB.

[Ipoekrupopaiie npou3BoAcTBa 06YBH XapakTepH3IyeTcs MHOTO-
BAPHAUTHOCTHIO pelenHH. Hcenoab3ys MeToa noclefoBaTebHOTO
COMOCTABACHHA 9THX BaPHARTGB IO 5(peKTHBHOCTH U pPenTabenbHo-
CTH, BHIGHPAYT OAHH, MO KOTOPOMY H OPTaUH30BHBAIOT NPOHIBOM-
cTBO. 3ajaya NOCJEJOBATENLHOTG HAXOKAEHHA ONTHMalbHOTO pe-
HIEHHST MOKeT OblTh 3HAUUTEALHO YIPOLUEeHa, €C/JH TPH ee peaJusa-
L{HH MCIOJB30BATh THIOBBE, YHHMHIHPOBAHHLIE, yXe TOTOBHE H
anpoOupoBannne pemesus. Tarko#i NoAXoA To3Bo/AeT JOGHTBCH
KOHCTPYKTHBHO-TEXHOJMOrHUECKO! YHH(pHKALUHH M CTaHZAPTH3aIHH
THOOBBLIX TEXHOJOTHYECKHX HPOLECCOB H HA HX OCHOBE NPOEKTHPO-
BaTe rufKHEe AaBTOMATH3HpOBAHAMe Oe3siioAHBE 1POH3BOACTRA.
B 37ToM caydae, HECMOTDPS Ha HeboJblloe YMCHIO W3AENHA oAHOH
MOACAH, NOABJAYETCS OCHOBA [JJIA COBEPIICHCTBOBAHHA Tipolecca
NPOU3BOACTBA.
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3TanoM, mpenllecTBYIOIHM pa3paloTKe THOKOrO NMPOU3BOACTBA
¢ OBIcTpoOll 3aMenofi accopTHMEHTa, ABasercs YHHQHKaLus feTalei
M ysnop Hafequ#. OH COCTOHT B OOOCHOBAHHOM, Pa3yMHOM COKpa-
mietiny uucjia BHIOB MaTeDHAJOB, pasMepoR B (HOPM Y3JNOB, jAeTa-
Je# oJHHAKOBOrO (PYHKHHOHAJLHOTO HAa3HAUEHWS, HANDUMED 3aJHH-
KOB, TeJIeHKOR, MOZHOCKOB H AIp. ‘

KoHcTpyKTOpeKas yHADHKAaUHs COCTOHT H3 KOMILIeKca pabor,
3aK/ICYaIoMHECA TIpeXKAe BCero B KJaccHOHKAUHH 0OBEKTOB Npo-
H3BOACTBA N0 KOHCTPYKTHBHO-IapaMETPHYeCKMM TpH3HakaMm. 3a-
TeM 10 KAXKAOMY KJACCH(PHKALHOHHOMY PALY ¢ yueToM TpeGoBanuil
nporpeccHBHOH TeXHOJIOTHH H YCJAOBHA 3KCOAVATAlHH BHGHpaeTcs
KOHCTPYKIHA 6a30BOTO H3AEJHA. B 3aK/i0UeHHe YCTAHABJHBaeTCH
OHO KOHCTPYKTHBHOE PeuIeHHUe JIA BCeX OJHOTHIHHX OGLEKTOB.
Becem uwm npupalorcs oxHopoaHbe {yHKUHOHAJbHLEIE CBOHCTBA.
BenieacrsHe 9TOr0 COKpamlaeTess YHCAO THMNOPasMepoB H3jeHi, cos-
AAIOTCS YCAOBHA ANA CTAHJAPTH3AUHH TEXHOJOTHUECKOrO Ipouecca.
[lpumepaMu  yHu(pHKamuy B 0O0ySHOR NPOMBIUJIEHHOCTH MOXET
CJIYXKHTh BHIJe/IeHHe 9 rpynn KOJMOIOK, UETKOE OIpelneNenHe HX HO-
MepoB H NOJHOT N0 TOCYAAPCTREHHOMY CTAHAADPTY, yHHOHKauus
ciaend KOJMOAOK NPH TPEX CMEXKHBIX NOJAHOTaX. YHH(UUHDOBaHHLIE
ZeTand oOBYHO OTANYAOTCH GOJee BLHICOKHM KauecTBOM H Oonblieil
TEXHOAOTHYHOCTbI0, NOATOMY COKDAMAIOTCH CPOKH M CTOHMOCTH HX
H3rOTOBJEHHA, 4 B CBH3H C YBeJMYeHHeM YHCJIAa OJNHOTHIHBIX H37e-
JHH NOABNAETCH BO3MOMHOCTh ABTOMATH3AIUH, NMPHMEHEHHA CTaH-
koB ¢ UITY. :

YHudukauHs NpOH3BOACTBA 00A3aTENbHA OJAA BCEX UpeRnpHA-
THil oTPac/H.

CocraBuoil yacTsl0 padoT o YHHOUKAUHH SBJASETCS IpensapH-
TeJIkHAasl THNH3IANMA Y3JOBR R JeTanlell, BHIARJEHAE HX ONTHMAJBHHX
THHOpa3MepoB. 11pn 37OM HEOGXOZHMO H3 GOJBLIOr0 HX PasHoob-
pa3Ms BHAEAHTH TPYNUB NORCOHBIX (OAHOTHIIHBIX) HE3aBUCHMO OT
TOFO, K2KOMY PORY R BHAY 0OYBH NpHMAanJeXaT eTadd (HalpH-
Mep, I'pynnul jeraneil 3aroTOBKH BepXa 0OyBH, HH3a o6yRu). Buy-
TPM KaxJOoH TPYINH BHABJAITCH FETanH ¢ ewie Soabiieli ofigHO-
CTbl0, OQHHAKOBBIX HA3HAYEHHS, MaTepHadAa, KOHCTpYKuHi. Hampu-
Mep, H3 Jeratgell HH3a BHAGAAIOT NOATPYNNH KOXKAHWX CT/IeK,
KAPTOHHEIX 33AHHKOB H T. 4. OTH AeTaJH HAa3hBaIOT THNH3RPOBAH-
HHMH. H2 THNOB BHAEASIOT THNOPAsSMEpH, HANPHMEP MNOAOUIBH
pasmepoB 240, 250. TunosmiM npHHUATO Ha3HBaTh H3AENHE, MPH-
Hajsexallee K rpynne SJM3KHX O KOHCTDYKIMH H3jeanlt B obaa-
Jalomee HAHOOALIIHM YHCJIOM KOHCTPYKTHUBHBIX H TeXHOJOrHYECKHX
NPH3IHAKOB 3TOH I'PYNIH.

IMocne npobeaeHus TakHX PaboT ¢ AETANAMH M Y3JAaMH CHEAYET
BHINOJIHHTL 3Tal THNH32aHHH M YHHOHKAUMH TeXHOJOIMYECKHX NIPO-
1eCCOB, YMeHbHIad YHCJAC WHAMBHAYAJbEBIX TeXHOJNOTHUECKHX pe-
menuit W supoB Tpebyemoro OGODPYAOBAKHA, OCHACTEM C LEJNBIO
pocTa TUPOM3BOAUTENbHOCTH TPYA3, CHAMKEHHS CeGeCTOHMOCTH H3-
aeaufi.
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Ocuopoll THNH3AUAH H YHUDHKALHY W B 3TOM CAydae CAYXKHT
p knaccHKAIHA He TONBKO NeTafel, ¥876B, HO H TEXHOJOTHUECKHX
' npoteccoB. [Ipexae Bcero HeoGX0AUMO OPHEHTHDPOBATHCS HA PO-
! H3BOJCTBO TUNOBBIX JACTaJjeH, cO3NaBaTy AJIS HHX THIOBHE TEXHOJIO-
F rpyeckne npoiueccsl 06paboTKH, HanmpHMep, PaHTOBHX CTeNieK WJAH
KOMXAaHEX 3aTOTOBOK Bepxa oOyEBH.

4 Vaudukauus 0 THOHBALHSA TEXHOJOrHYECKOro mpouecca Hasupy-
L eTcs HA CJEAYIOIUHX O0LEWX NOJOMEHHAX!

] [) suGofe oaHoft H TOH Ke CXeMBl TEXHOJIOIHYECKOro Mpo-
ecca — TENOBOH mpolece;

2) puLfiope omepauHd NPOHIBOACTBA M3 COCTAaBa THNOBHX;

] 3} cocraBiaeHHM OAMHAKOBOH HOCJELOBATENLHOCTH BHINOJHEHHS
" omepausfi (TMIIOBOPO MaplUpyTa) AJs MPOM3BOACTBA THNH3HPOBaH-
HEIX HeTanel;

4) Boifope omHOro BHAa o0OpPYHNOBAHHA AR CXOAHHX [poO-
1IeCCOB; -

5) paspafioTke ONTHMa/bHbiX H OJHHAKOBHLIX PEKHMOB BHINOJ-
HEHHR THMNOBHIX onepaiuil, npHMeHendy Haubojee coBepuieHHOR 06-
ujeft, ORUHAKOBOR OCHACTKH; ‘

6) GpPHMEHEeHAH OZHHAKOBBIX MeTOAOB H NpPHOOPOB IJs KOHT-

poas; _
7) HCHOOAL3GBEAHMH ORHHAKOBHIX CPEACTB MeXaHH3alliM H 4BTO-
MaTH3all#}# BCAOMOTATENbHBIX onepainfl (TPaHCTOPTHPOBKH M LP.).
3tH ofuine nonoxKeHAY YHROHKAIIHH H THIH3ALHH Npouecca peasH-
3YIOTCA B TAKOH IOCIeN0BaTEeNLHOCTH.

TunoBofl TexHONOTMYECKHA upolecc HITOTOBNEHHA CPYGI THIO-
BeiX jgeTajell XapakTepDH3VeTcH eJHHCTBOM COJeDIKaHH® M IOCJHe-
ROBATENBHOCTH GOJLINHHCTBA TEXHOJOIHYECKHX COnepauufi mpous-
BORCTBA THIOBHX H3RENM# ¢ OOIMHMH KOHCTPDYKTHBHHIMH NpPH-
IHAKAMH.

TunoBwe opepanyuy pa3zpafaTHBAKTCA HAa OCHOBE aHa/jH3a M
obobwenns onura, TIpy 3TOM MPUMEHHIOTCH COBpeMEHHBle nporpec-
cHBYHE MeTOAH 06paloTKH, HOPMATHBHE paGoTH 00OPYAOBaHHUA,
CpeJCTBA MEXAHH3AUMH H aBTOMATH3ANMM.

PaspaGoTKa THNOBHIX TEXHOJNOTHUECKHX MPOLECCOB MO3BOJSET
B MACCOBOM TIDOM3BOACTBE CO3LABATh NPEEMETHO-3AMKHYTHIE Yya-
CTKH, BHEAPATL MOTOUMBlE INIOAYaBTOMAaTHYECKHe JNHHHM, HanpHMep
IJIK-O, AJI, AKOIH u zp.

Ha zavaiapHBlX cTajufX WPOEKTHPOBAHHUA TEXHOJIOTHH HPOH3-
BOACTBA LOJMHO MPOBOLHTECSA MPOEKTHPOBAHHE OTAEABLHHIX OIEpa-
IHH, #X aHanM3, KJaccHduKanus no TEXHOJIOTHYEeCKHM MDH3HAKAM.
W3 Gonemoro udella oTAeNBHHIX OPOUECCOB M oNepauuf H3 HAX
BHIAEARIOT THMNOBHE, CO3KAICT MACCHBH ONEDALHE, HMEWIIHX ca-
Mbi¢ BHICOKHE TEXHHKO-3KOHOMHUYECKUE [OKA3ATENH H UPHCNOCOG-
JIeHHEE K YCAOBHAM KQHKPETHOTC NIPOH3BOACTBA.

Takada noAroToBUTeAbHAs paboTa Onhlla NpoBeleHa KOMJIEKTH-
samn [THUMKI u ¥YxpHHUHKI, cofpaun H H3nadsl nmepesHH TH-
nOBHX mpolieccos n onepaunfi. Tak, vanpumep, B V toMe «Tumo-
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BOH TeXHOJOIHH [POHSBOACTBA OOYBH® ONMCAHO 78 THIOBLIX KOH-
CTPYKUHH 3aTOTOBOK BepXa oO0VBH, AJf KOTOPHIX CO3JaHH THIIOBLHE
TeXHOJIOTHYECKHe NPoUeccH NPON3BOACTBA.

[Tpn cosjanuy HOBOTO TEXHOJOTHHECKOro Npollecca, le HMelo-
LIETO aHaJjJora ¢cpejl THNOBHIX, CO3ZABAEMBIH NPOIECC PHHAMARTCH
BpeMeHHO 33 HHAMRHAYaabHHH. Ilo mepe moGamjenus MHGoOpManuy
00 aHaJOTHYHBIX TpoleccaX YTOUHAIOTCA ero XapAaKTEeDHCTHKH (pe-
JKHMBI, HOPMbI, 06OpYAOBAHHE) W OGOCHOBBIBAETCH €r0 BKJIOYEHHE
B paspan THnosblX. [locne ampobamuu cocTaBAsieTcst CTAHAAPT
NPEANPHATHSA Ha THRNOBOH mpouecc H OH MEPEBOAHTCH B Pa3psit
CTAHRADTHHX THMOBHIX TEXHOJOTHUECKHX MPOIESCCOB.

B cBOIO ouepeAh THIOBOH NPOUECC TMPOH3BOACTBA COCTABARLTCH
H3 Hafopa THNOBBIX TEXHOJOTHYECKHUX Onepanuil, NpHMeHAeMBIX
B pa3jHuHbix KoMOuHauuax. Ilocae Bcecroponwedt npoBepKH TH-
noBoil onepauMM Ha Hee MOMeT ObITh COCTaBJEH CTaHLAPT [peA-
MPUATHA H TOrfa OHA NEePeBOAHTCH B PA3pPAL CTAHNAPTHBIX THIO-
BBIX TE€XHOJOIMYECKHX onepalut.

Ecau noasntace o6yBb NPHHUUOHAMBHO HOBOH KOHCTPYKUHH,
HOBOTO METOAA MSTOTOBJCHH:, H3 HOBLIX MaTepHaJoB, TO paspaba-
THBAT HHAHBHAYAJNBHLIA TEeXHOJOTHUECKHH Ipouecc.

Haubosee nepcnexkTHBHEI cefyOIIHE TPH HATPAaBJICHHS THMH-
3allHH: Ha 6a3e TeXHOJOrHYeCKOTO nmpomnecca Ge30THOCHTEIBHO K Je-
TaJAM TIPOH3BOACTBA; HA OCHOBE Dea/bHBIX AeTaqel; Ha Gasze Tex-
HOJIOTHUECKHX HNPOLECCOB H Ha OCHOBE peafbHHX peTaned (RoMmOu-
HHDOBaHHOE HalpaBAeHHE).

[lepBoe HampaBJEHHE HCHOJB3YIOT MPH CO3LAHMH HOBHIX TEXHO-
JIOTHYECKHX TIPOLIECCOB, Yalllé BCero NPH CTPOHTEILCTBE HOBOrO
NPELAPHATHA HJAH PEKOHCTPYKUKHK CTAPOre. ITOT HOBHIH TEXHOJOTH-
YeCKHHA nPOIece MOXKeT CAYKHTL OCHOBOH, TeXHHUECKHM 3alaHHeM
PH TPOEKTHPOBAHHH HOBOTO BHICOKOMPOH3BOAHTENLHOTG 0OOpYyAC-
BaHH#A, HanpHMmep, NoJAyaBTOMaTudeckux mauHMH, cTtankop c HITV.

Bropoe HnanmpaBienMe ualle Beero NpHMeHsAeTcd Ha AeHCTBYIO-
LWHX OPeANPHATHAX [PH BHEAPEHHH CcaMBIX NPOTPECCHBHLIX MeTO-
OB IDOU3BOACTEA KOHKDETHBIX HeTanefl 1 H3ZeJHH.

TpeTve HanpaBRAeHHe HCNOJL3YIOT A HOCTHXKeHHS Gosee BHI-
COKHX TeXHHKO-3KOHOMHUECKHX TIOKasaTeseH H3roTOBJAeHHS He
TOABKO KakHX-NMHGO jgeraniefi, HO M BCEr0 MPOH3BOACTRA ¢ YUETOM
YHHQHKaLHA W THNH3anuH fetaqael, B saToM ciyuae mpouecc npo-
H3BOACTBA OPHEHTHPYETCH Ha CcAMble OPOTPECCHBHBIE METOAM, CO3-
BawTcsl KaK THOOBHE KOHCTPYKUHH feraneff, Tak H TUNOBHWE TeX-
HOJIOTHYECKHE TPOLECCH,

IIpn BCceX Tpex HampaBJAEHMSIX THIM3AMWH LedAr oaHa: obpa-
60TKa M H3rOTOBJEHHE OAHOTHIHBIX MW OJHHAKOBHIX AeTaldell M
O0YBH 00 [PHHUHOHANBHO oOLUeMy TeXHOJOTHUECKOMY NPOLECCY
€ Hcnonp3oBahneM HauOoJslee coBepileHHHIX M 3¢dEKTHBHEIX METO-
Ioe. Tunosble nponeccsl oTpaGaTHBAOTCSH, YTOUHAWOTCS napamerpel
onepatui H3roToBMEHHA yiKe YHHQHIHPOBAHHBIX Aeranaech, T. e. cos-
Jaerca YHRPHUUPOBAHHEI TeXHOJOIHUECKHEH Ipolece.
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‘ Bo Bcex YHHGOULHPOBAHHBIX TEXHOJNOTHYECKHX NpoHeccaX Bceraa
' ocTaeTcsl o0UIafl OCHOBA THIH3HPOBAHHOIO MOpouecca — OAHH H Te
f ke cxeMa, MApIUPYT H MHOTHE HOPMATHBH MX BHMonHeHHd. Heko-
f - TODLIe HOPMATHBE! BBLINOJHEHUS ONEPANHH HENOCTOSHHBI, H3MeHs:-
10TCA, HAanpHMep, [JHHa CTPOYEK TPA H3TOTOBJIEHHH 2aroTOBOK
Bepxa o0yBH Da3JNYHLIX PasMepPOB H COOTBETCTBeHHO NPOH3BOAH-
TeJbHOCTS TPYAa, KoaumwecTBo obopynoBanmMsi, HEHToK ¥ ap. [lpu
 MPMKJICHBAHHH HOJZOWB enckoff oOyBH Ha BBICOKOM KabGayke He-
06X0AMMO TPUMEHATL KaMephl B NpeccoToYke, OTJAHYHEE OT Kamep
ANS NPUK/JIEHBAHAS NOLOLIB MYIKCKOA 00yBM, NIDH 3TOM MHOTHE ma-
paMeTpHl Npollecca CKJIEHBAHNAA OCTAIOTCH HEH3MeHHHIMH. B 3aBu-
CHMOCTH OT pasMepa, poxa o0y H dacoHa KOJOIKH MeHS0TeA
nupecc-bopMEl arperaTtoB MeTDAOB ropAvell BYJKaHH3AUMH W JAHTLA
NOX AaBAeHHeM H T, A., HO IIpolecc oCTaeTch YHHOHHHDOBAHHHIM.

CredyoluuM nocie THNH3AHLHH H YHHQHKAINH 3TanoM sBAseTcs
CTAaHXAPTH3AUNA TEXHOMOTHYECKHX IPOUEccOoB, T. €. COCTaBJeHHE
CTAHJAPTOR NpEANpHATHA Ha YHHQHUHUPOBAHHHH fnpoLece.

OchoBa cTaHAapTH3aUUM — THOH3AUHA H YHHQHKANHA KaK Tex-
HONOTHMECKHX NIPOHECCOB, TaK H KOHCTPYKTOPCKHX 3J€MEHTOB H3-
newuil, :

Tlpy npoeKTHPOBAaHHM HAPALY ¢ THUH3aUHeH H yHHODHKauHef
HeoOxoauMo obecmeduts JgocTHxenne TpefyeMmofl TOYHOCTH mpolec-
COB Tpon3BoacTBa 06yBH. KayectBo 06paGoTKH W cOODPKH jeraned
06YBY XapaKTepH3YeTCA COOTBeTCTBHEM Da3MePOB HOPMATHBAM TO-
CYAAPCTBEHHBIX CTAHJAPTOB H TeXHHYECKHX YC/AOBHH, & TakKiKe
yTBepxaenHomy ofpasny. [Ipu maccoBoM NpOH3BOACTBE OGYBH
BCJIeJCTBHE HEOAHOPOAHOCTH CBOMCTE MATepPHANOB, KOKEOAHHA B Ha-
cTpofike MAIIMH M NOATOTORKE HHCTPYMEHTOB, PasHHUbl B KBanHGbH-
Kallun paboyHx Hen3belXH0 BO3HHKAOT OTKJAOHEHHA PazMepoB
00yBH OT HOPMATHBOB, YTO BbI3pIBaeT HeOOGXOAMMOCTh BBEINEHHA A0~
TOYCKOB Ha 3TH OTKJIOHeHMA., Yem GoJblle BelHYHHA MOKasaTeded H
unca1o (akTopoB, BAHSIOUIHX HA OTKAQHEHHS PAa3MeposB, TeM Goabilte
AONYCKH, TeM HeOLHOPOAHEe BREIMYCKAEMAas MPOAYKIHI,

KoneGannsi pasMepoB 06yBH, Hanpumep, WHPHHL 3aTAXKHOM
HDOMKH, HMEIOT NOCTOAHHHA XapakTep H H300paxaloTca KPHBOMH
HOPMaJbHOre pacnpefesieHHd. Jd OUeHKH TOYHOCTH BHINOJIHEHHS
Omepaldd M MOCTPOEHHA KPHBOA HOPMAaJIbHOTO DaclpeiesleHHs I0-
CTATOUHO 3HAThL [Be BEAHUYHHBl —— CPENHIOW BEJHUHHY H3YYaeMOro
npHzHaka M ¥ cpepHexBagpaTHYHOE OTKJAOHEHHE g:

n
o N/Z(xrw ,

n—1

rie X;—navepennas (baxTHYeckas BeJHYHHA TPUIHAKA, A — UHCAO HIMEDEHHH.

Ha ocHoBauMid HE6OALUIOTO 4HCA HCNHTAHHHE MOMHO onpeje-
JUTL 3TH ABE BeJNHYMHEL H ¢ HX MOMOUIBIO OXapaKTePH3OBaTh TOY-
HOCTL NPOIECCOB NPOH3BoAcTBa. B cTaGuanbHOM mponecce, MPOLYK-
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P-7 PR LHA KOTOPOro COOTBETCTBYET Tpe-

- ~l—» OOBaHHAM TOCYJAPCTBEHHOTO CTaH-

M-7s MEia napra, HOMKHH OHTH cOOMIONEHE!
CAELYOUIHEe HEpPaBeHCTRA!

Puc. 7.4. Tpaduueckoe uzobpaxe- P +D>M 4 3o;
HHE RIBHMOCBRGK HIMPEMHMX Pas- p_ py .pr oo

Mepop o0BEKTa € HOPMATHBHBIMA
paaMepamu rae P — popMHpyemas EBeJHYHHA 3ame-

paeMoro npuasaka; [} — ero ponyck.

H3 maTeMaTHUeCKOH CTATHCTHKH H3BECTHO, 4TO €CJIH pacnpeje-
JIeHHe NPH3HAKOB NOAYHMHAETCA 3AKOHY HODMAaJbHOIO pacnpeiene-
HHs, TO B YKa3aHHHX Npefenax Haxogutca 97 cayuaes uz 100.
Ecan npu neGosmpliom uHcie 3aMepoB cobumogeHo npasuao M-+
+36<P+D, a M—3o>P—D (pHc. 7.4), TO MOXKHO, HE NPOHU3-
BOAA 3aMEPOB BCEX OCTAJbHHIX OOBLEKTOB, 3apaHee CKasaTh, UYTO H3
A6ux 1000 map o6yer 970 6yAYT COOTBETCTBOBATH NPENBABMSAE-
MBIM K HUM TPEOUBAHHAM.

Hanpusmep, B THNOBOR TeXHOJNOTHM YKa3aHO, 4TO DACCTOSIHHE
CTPOYKH OT Kpaf 3aroTOBKM Bepxa O0yBH H0aMHO OmTh 0,8—1 MM,
T. e. cpeaHas BeanunHa P=09 MM # monyvck D=40,1 mMm.
P—D=08 Mm; P+ D=1 mm.

Ecnn HeoOxomHMo [POKOHTPOAHPOBATE NO 3ITOMY NPH3HAKY
napruw 1000 sarortoBok Bepxa o6yBH, TO He 06A3aTeNbHD TMPOH3-
BONKTE 3amMeprl Ha Bcex 1000 mapax. Hocratowno ma 50 napax 3a-
rOTOBOK ompeaenuts M H a.

JomnyctuM, samepn noxasaan, uto M=0,89 MM, a 3g=0,07 MM,
torza M — 36=0,82>0,8 mm; M+36=0,96 MmmM<] MM, T. . YAOB-
JeTBOPAETCH TIOCTABAEHHOE YCJIOBHE H MOXHO CYUTATh, HE H3MepHs
ncTaJdbHEE 3arOTOBKE Bepxa o6ysH, uro pasMepdl 970 na 1000 6y-
AYT COOTBETCTBOBAThL TPeOOBAHHAM THIOBOH TEXHOJIOTHH.

7.6. ABTOMATH3IHPOBAHHOE MTPOEKTHPOBAHHE
TEXHOJIOTHUECKHX TIPOLECCOB TIPOM3BOACTBA

OLGYBH

Hagonnennasg wHGOpMan¥us no MeTOLAM NPOSKTHPOBAHHA SABHNACD
OO LeKTHBHOH NPEANOCHJIKOR IJs Nepexofa XK HOBOMY sTaly Npo-
eKTHPOBAHUA — POPMAAHI0BAHHOMY ONUCAHHIQ WHIKeHeDHHX pafoT
H CO34aHNI0 ABTOMATH3HPOBARHOH CHCTEMbLl NPOEKTHPOBAHHA TeX-
HOJNOTHYECKUX [IPOLEccoB.

MocTanoBKe M peNIEHHIO 3THX 3aiad cnocoBCTBOBANO H TO, HTO
3a TOCJAETHHE TORH PEe3KO YBeJIHUHJICCH YHCJIO Molesefl NpOH3BOAH-
mofi ofysu. Tag, ecam B 1966 r. oo cocraBaano 10,6 rteic.,
B 1975 r.— Goaee 15 TeC., B 1980 r.— oxkoao 18 teic, B 1984 r—
Goaee 20 Thc., To B 1986 r. oHO AOCTHIIO 22 THC., T. € BO3POCHO
goaee yem B 2 pasa. B apeHaauatofi nATHIAETKe TeMinbl YBedHye-
HHS 4YHCJa HOBHX Mojeselr ofyen Oyayr elne GoJee BEHCOKHMH,
Cuaeayer oxupaTh, ut9 B CCCP uxcj0 HX MOXeT OHTH JAOBEZEHO
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Ao 50.TeIC., npHuem GyAeT H3TOTABAMBATLCS npuMepHo 15—20 THeC.
nap o0yBH KaA0H MOAEHH.

B cooTBeTcTBHH ¢ THOOBHIMH CeTeBHIMM rpafMKaMu Ha paspa-
GOTKY TEXHOJOTHM H pacyeT TPYALOBHIX 3aTpaT NPH HPOH3BOACTEE
0o6yBY HOBOH MoAesH yXxoAuT 0T 16 po 19 yen.-zueds, na 20 Thc.
Mozenei 320 Teic. uen.-nmeil, B nepcrnexTuBe Ha 50 THc. Momenei
800 reic, gem.-gHed, T. e, paoTa B TedeHde roja npuEMepHo 3,5 THC.
HHMKeHepoB, DTO 03HaYaeT, 4Te ofecTUeuHTh BHINOJHEHHE 3THX pa-
60T nmyTeM MPOCTOrO YBEJHWUEHHA UHCJAa HHMKEHepOoB Ha NpeinpHsi-
THAX VXK€ HEeBO3MOMHO H HeoOXOILMMC KayecTBEHHO H3MEHHTh MX
TPYA, H30aBUTH HWHIKEHEpa OT YACTO NOBTOPHIOIINXCH, YTOMHATEIb-
HEIX PACYETOB, OT TAK HA3HBAaéMHX PYTHHHHX paboT, mOPydMB BHI-
noaHende HXx IJBM, BBecTH 3JieMeHTH ABTOMATH3AIMH.

Heofxopgumo B TexHoMOrHH O0YBH K ONMcaTe/bLHHM pasjeiam
LoGaeute HaGop (OPMaNH30BAHHEIX NPaBHA, T, €. pa3paboTaTh HO-
BHl€ paspenbl TEOPHH TEXHONOTUH O0YBH.

Haunnarte sty pabory ciaegyer ¢ coCTaBlieHHs MaTeMaTMye-
CKOT'0 CTIMCAHHS AeATeJBHOCTH HuKeHepa. Takoe onucaHue AOJXHO
OniTh noHsTo IBM, onepupywuleii ToNpKo HHGpPaMH, T. €. ero He-
06XOAHMO PeasH20BATL B aJATODHTM H nporpamMy paborst 3BM.

[Tpumenenne 3BM uy B koem chyyae HE HCKJIOYaeT H3 NPo-
recca NPOGKTHPOBAHHA vyesoBeka. 3a HHM OCTaeTcsl OKOHYaTedbHOe
pellieHue H KOHTPONb penleHus, Bupaboranxnoro IBM. 3awmioun-
TeJbHHM 3TANOM SABAAETCA NPHUHATHE HHMKEHEDPOM pEllieHHA ¢ pea-
JH3ANHH Pa3padoTaHHOTO TEXHOJNOTHYECKOrQ NPOeKTa.

Hayanom aBTOMaTH3HPOBAHHOFO NPOSKTHPOBAHHSA  ABAAETCH
dopmanuzanun sppucTHueckux pador. Llkpoko u3BecTHO ompene-
_JeHue, 4T0 (QYHKINeH TeXHOJOrHYecKOra Npolecca ABJIAETCH Tpe-
of6pasoBanKe HCXOAHOTO MaTepHaJga B TOTOBQE H3JedHE, TIOSTOMY
MPOEKTHPOBAHHE TEXHOJOTHUECKOro NPOLECcca MOXHO MPEACTABHTH
KaK dropMHpOBaiiye YOpPaBJsiollere Bo3AeficTBHA B cCUCTeMe TEXHO-
Joruueckoro ynpaenendsi. IIpH 3ToM ¢TaHOBHTCA BO3MOMHBIM IPH-
MeHeHHe KHOePHeTHYeCKOrO NOAX0Ha, € MOMOLILI0 KOTOPOro mpo-
BOJABTCS aHajy3 FaxcHoMepHOcTel ynpasienus.

KufepHeTHueckHi ROAXDJ K DPOGKTHPOBAHHIO NO3BOASET MPH-
MeHnTL ofLIyI0 CcXeMy sajaud ynpasieHHd c OOpaTHOH CBASBIO
(cxema 7.6), Ha cxeMe nyHKTHPHOH MRHHEH oTpPaHHYeHO YIPaB-
Jasiomee yerpoiicTEo, paspabaThiRaloliee ONTHMAJMBHBIA TEXHOJOTH-
yeckMH mporece NpPousBOACTBA Pogr (BBIXOAHASA WHpOpManHs). 3ra
uHdopMalys co3gaercs Ha OCHOBE BXOAHOH uHOpManuM o6 o6yBH
3=3p, ..., 3x H TexauueCKHX YCNoBHii e Harortosienus C,=
Ci, ..., Cn. B cooTBeTcTBHE ¢ Teopued ymnpaBAeHus B Kaxkaoi
cHeTeMe HMejoTcd  caydalinbie BoajefictBat CBy oxpyxaomed
cpeibl KaK Ha YNpaBAdlollee YCTPOHCTBO, TaK H Ha OOBEKT ynpas-
nenust CB,. Hanpumep, ciydyaiHHM BO3neHCTBHEM Ha OOBLEKT Y-
paBaeuns, He NPEIyCMOTPeHHHIM NpPH BHpPabOTKe. ONTHMAJBHOTO
yOpaBiAolere BO3AEHCTBHSA, MOrYT OHTL H3MeHEHHA (PHIHKO-Me-
XaHUYeCKHX CBOMCTB 3arOTOBOK BepXa OGYBH NPH KoJeGaHHH BIaXK-
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Cxema 7.6. Ofman cxema 3aAaun YIpaBIeHHA

HOCTH OXPYXKAIOIeH Ccpeabl, CcrapeHHe IMacTMacchl KOJOROK, 4Ya-
CThie MOJIOMKH HX Ha ONepaiHax 3aTHKKH H T, 1.

Tlpumepom pesyasTata jelicteus CBy moxer 6bTh pa3paGoTKa
HOBOTO METOAA KPeNJieHHS Hu3a o6yBH (MHTBEBOTO), paHee He mpe-
BYCMOTPEHHOTC B 30HE BO3MOMHBIX TEXHONOTHYECKHX DelleHui.

B 30HY BO3MOMKHBIX TEXHOMOUHUECKHX pewennfi ¥ Py BXOXAT BCe
paHee paspafoTAHHBIE BAPHAHTH TeXHOJOrHUECKHX PelleHAH, HMelo-
IHecH B APXHBAX NPEANPHATHR H HAYUHO-HCCACHOBRATENbCKHX HH-
CTHTYTOR. B 30Hy monycTumux pemrenufi LP; BXoAST HaGOpH Tex-
HOJIOTHYECKHX DEmIeHMH, ¢ NOMOUIBIC KOTOPBHIX MOMHO H3rQTOBHTD
00yBb ¢ APeAYCMOTPEeHHBIMH KOHCTPYKTOPOM CBOAcTBaMM 3y, Ha-
IipHMep, ecJH KOHCTPYKTOD NpefycMOTpes H3roTORJIeHHe OGYBH
KJNECBOTO METOA2 KPEeldeHHd, To B o0JIacTh BO3MOMKHBIX pelleHni
H2 OmepauMsx SATAMHOrO YYacTKa MOIYT BXOJAMTL 3aTHXKKA 3aro-
TOBKH BepXa OOGYBH C NOMOLBI OGYBHOIO TRO3AH, KJies, LIHYpa
v ap. Bce 3TH cnocofbl 3aTSXKKH YHCAATCA B 30He EP;, HO B 3Ty
rPYNiy yKe He MOryT OBITH BKJIOUEHb ONEpPalliH, BBINOJHAEMBI®
OpH 3aTa¥Ke OO6YBH PauTOROTC HJH JOMIENBHOTO METORA Kpemnje-
RH ¢ OTrHOAaHMeM KDPOMKH 3ar0TOBKHM Hapyaxy. [locie BBegeHHA
B YOpaBaAwIles YCTPOHCTBO BXOZHOH HHpopMamui Sy H3 30HH
BOSMOKHHEX TEXHOJOIMYECKHX pelleHUH hOopMHUPYETCs 30HA JONY-
CTHMBIX TeXHOJNOFHYeCKHX pewleHH#, EcaM KOHCTPYKTOpOM B IIpH-
BeJeHHOM BHIIE [DAMEpPe IPEAYCMOTPeHZ KJAeeBas 3aTAXKKa, TO
B 30HY MOIYCTHMHX PelieHHH NMPOM3BOACTBA OOYBH HE BXOAAT CIO-
coBbl 3aTAXKKH 06YBHEIM TBo3geM H wHypoM, Ha crneaviomem srame
Ha ocuose nubopmauun 34Cr u3 XP; (Kleesas 3aTaAKKa) BLIGH-
paercst OfHH BapHAHT Popr, HANPHMED, TPeXONePalHOHHBIA ¢ He-
noJk30BanHeM oredecTRedHoro ofopyaosannn 3HK, 311K, 3TK.

O6paTHas cBsA3b B CHCTEME OCYIHECTRJIAETCS NYyTeM MNepefauH
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QT ynpaBasgeMoro oGbeKTa B yOpaBasiouee ycrpoicTBo MHbOPMa-
uHK o0 onplTe peaJnsaunuu onTHManbpHOro penienus. [IpuMepom 06-
paTHOH CBSA3H CJAYIKHT WIHPOKO HNPaKTHKYyeMoe Ha dabpurax npod-
Hoe H3IOTOBJEHHE HOBOre ofpasia OOGYBH B IIPOM3BOACTBEHHHIX
YCAOBHAX ¢ MOCAEAYIOMe#d KOpPeKTHPOBKOK (MPH HEoGXOAMMOCTH)
TEXHOJOrHYECKOTO HPOIecca H caMoro ofpasmna.

W3 npHEeAcHHOH cXeMBl YNPABACHHS BHTEeKaeT, 4To (OpMAaJH-
30BaHHAA 3anuch (MOAEMD) MPOUECCAa NPHHATHA TEXHOJOTHYECKOTO
pelleHHs GYALST caepyomek:

Powr € SPrc 5P,

Bewo 3ajjauy NpOEKTHPOBAHHUS MOMXHO cHOpMyauPOBaTh Tak: He-
06XOAUMO U3 MPOCTPAHCTEA BO3IMOMKHBEIX PeIIeHHH BHIEIMTL ONTH-
MaAbHYK TOUKY peann3auiu peweHuf Ponr.

PaccranaeHtble B CFPOFO CNPeJeJIEHHOM NOPAAKe IIpaBHja Inpe-
06pA30OBAHUS TOUEK OPOCTPaHCTBA 2P, B TOUKH Pogr Ha OCHORE
BXOJHOH HH(OPMAUHH CAYXAT aNrOPHTMOM NPOEKTHPOBAHKA. DTH
TpaBHAa HeoOXOAMMO BHABHTL H A4aTh HX (OPMANU30BAHHOE ONH-
CcaHHe, 4TO [JacT BO3MOMKHOCTh €034aTh aBTOMATH3HPOBAHHYIO CH-
cTeMY TIPOEKTHPOBAHKA,

Cucrema wmopesed paspabarelBaeTcs AJs NPOEKTHPOBAHHA TeX-
HOJOPHYECKOTO npolecca, BHGopa 000pyAOBaHHA, noAcueTa Tpebye-
MOr0 KOJHuecTBa MAaTepHaJoB H Ip., MO3TOMY B IEPBYI0 04€pPEIb
cgelyeT COCTABHTHE MaTeéMaTHUYECKYD MOI&Ie TeXHOJIOTHYECKOI's
npouecca.

[pegnaraemas ofMass MeTOAHKAa UPOCKTHPOBAHHS NpeAycCMar-
p¥BaeT MNpexAe Bcero NpPHMeHeHHE CHCTeMHOTO aHaJu3a npob-
AeMbl. B CBH3H €O CJOXKHOCTBIO PaspafoTKM HPOrpaMMHPOBAHHOTO
MerTojga (MpHMeHeHHe KOTOPOTO AOBOJBHO MPOCTD) HEoGXOAMMO pas-
ZeMHTbh NpPOLece NPOSKTHPOBAHMA Ha DAL YDoBHeH H HA RaKIOM
YPOBHE BBIZEAHTb COCTaBHHE 9acTH (3a4auH) ¢ nocleaywoues
BIaHMHOH OlITHMH3alMel WX peureHni.

PekoMeHAyeTCH TaxyKe BHLEJAUTH NPENHKATH ¥ KOHCTPYKLMH 43~
lle1Wg, COROATh MAaTEMAaTHYECKYIO MOJAEeNh IpOoUecca NPOH3IBONCTRA,
ANTOPHTM K NPOrpaMMy NPOeKTHPOBAaHUI.

3a OCHOBY CHCTEMHOTO pEII€HHT AAHHOH NpobieMbl caefyer
NPUHATL NPEACTaRJeHHe O KOHCTPYKIHE 00YBH H TEXHOJOrHMYECKOro
npoiuecca ee NPOH3BOJCTBA KAK O CHCTEMAX, COCTOANIHX H3 MHONKe-
CTBA IJAEMEHTOB H HBJAAWIHXCA elHHHM HenkMm. Torga ofuefi
bydxruneH TeXHOJNOrHYECKOro npolecca MOXHO CYHTATh npeobpa-
30BAHHE HCXOOHOIG MaTepHaJa Hau noaygabpukarta B 00yBb. JT0
CAOBECHOE OTpe/lelleHHe TEeXHOJIOrHYEeCKOro mpouecca, €ro yHK-
[HK ONHIIEM C MOMOILbIO CHMBOJIOB MATEeMaTHUeCKOR JIOTHKH:

30 = n - Sk,
WK B cOKpauentom suge 3ofl3s,

# [lpenuXaTOM [123LIBACTCH CBOACTBO M3NENHs, CYLIECTBEHHO BJHSIOLICC HA
CTPYKTYPY TEXHOJOTHUECKOro 11POUeccea eTs POH3BOACTBA.
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rie 3;— MHOXEcTBO nonycdaGpukatos, geTafefi HAH Y3/M0B, H3 KOTOpHX coGH-
pawTt ofyeb; Jx — KOHEYHOC COCTOAMHE, onpellefauee cofpaHHWE y3en WA
06yBb; [I— 318K npeoGpasoBaHKsi, TEXHOMAOCHYECKHE TNPOLECCH UPOH3BOACTBA
0GYBH; = -— B MaTeMATHYECKOH JOTHKE 3HAK IpHHagaeXxHotTs [T x 3.

MoxHO ellle 6oJee yY3KC ONpeAeNuTs mnpomecc cOOPKH o6YBH
,KaK nocsaezoBaTeJbHEH Mﬂoroyponneauﬁ CHHTE3 H3JeJIHA H3 Y3J0B
"HAM MHOXKecTBa geraneil. Takoe pasfeNeHHE TEXHOJIOTMYECKOro
npouecca Ha HECKOJbLKO YPOBHEH H KamAOro YPOBHS HAa COCTaBHBIE
YacTH NPHBOJAMT K COOTBETCTBYIONUIEMY pasiefeuuio ofuued ¢yHK-
UMH Mponecca Ha OTAEJIbHEE TOADYHKIHH,

Tak, B npeapigyuieii 3anHcH QYHKIHH BCEro TEXHOJIOTHUECKOTO
npouecca 33/13, npeobpasopauye 3gJ] 06HUHO ABAAETCH CAONKHLIM
H B CBOIO oueDelb pasfessaeTcd Ha AL NOAQYHKLUMA:

D 3BM=3h13fo3fs . . - Feafi3s,

rie QyHERUuA P, uMewas nOLOYHKUMA NpeolpasoBaHUA AeTANH
H3 J060r0 NPOMeXYTOUHOTO COCTOAHNSA B CASAYIOILIEE:

Beri=fr—>3u
WIH B COKpAEHHOH 3anucH 3p_,fp3;.

Tak, B samacH @ (3/1) nokasaHo, YTO H3 HAYaJbLHOTO COCTOH-
HHA 3 IeTadb ¢ NOMOLILIO ONepauHH f; MepeBOAHTCH B COCTOAHHE
3|, 2 U3 Hero ¢ MOMOWILIO onepauHH f, B cocrosuEe 33 M Tak OO
TeX 1nop, noKa He GYAET AOCTHTHYTa HEJb ZaHHOTO YPOBHA TEXHO-
JIOPHYECKOTO npouecca U noaydabpuxar He nepeijier B cocTosuue
3x (roromoe Hajpenue).

TakuM 06pasoM COCTABAAOT ONHCAHHE BeeX YPOBHEH npouecca
npouasoactea Py, Py, ..., Pn. 370 onHcanne PYHKLHH, CTPYKTYPHI
BCEH CHCTeMHBl H SBJAETCA YacTbl0 MaTeMaTHYeCKOM MojeaM TexHo-
JOTHYECKOTD NpOoIecca MPOU3BOACTRA:

Dy =3ofy > 35

D, = 3n—1fn - 3k-

B martemaTHueCcKY MOA€Nb BRORATCA TaKiKe HEKOTODHIE mapa-
MeTpHl, XapakTepH3YiOllHe cocTORHHe ¥; gseranu oGyBM HAH y3na
nocye o6pafoTKH WX Ha KAaMAOM YpoBHe, HanpuMmep ee cefe-
CTOHMOCTH, TNPONOMKHTEABHOCT: 00paboTKH, BHA O06OpPYAOBAaHHA,
paspap paGouero, NpHMeHsAeMble MaTepHaibi, AOMYCKH H AP.

B ¢Bf3# ¢ CHCTEMHEIM PaCCMOTDEHHEM BCETO TEXHOJOTHUECKOTO
npouecca, & He TOABKO OTAENLHEIX YPOBHeH, B MaTeMaTHYECKYIO
MoaeNh BBOAAT XapaKTEPHCTHEH H B3aHMOCBS3H BCEX YDOBHEH,
ONMHChHBAEMHE ¢ NOMOMbIO TeOpHH rpadoB, H3yuamoleill NPpHUMEHEHHE
FEOMETPHYECKHX METO/IOR K HCCHEN0BAHHIO 06 BLEKTOB.
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I'pad (oT rpeueckoro uepuy, pHCYI)} — 3TQ TeOMETPRUYECKAn
cxeMa, Ha KOTODOR MOKAa3aHO, KAK MHOMECTBO 3aJaHHBIX BepiIUH
(r HameM cayuae TEXHOJMOIHYECKHX IPOLIECCOB) COeNHHEHO Tnoche-
ACBATENLHO, NMOMAPHO HETNPepPHIBHEIMH JIWHHAMHM — AYTAMH  (KOH-
seflepaMy, nepexumuukamu). [IJs 3TOrO HCMOAR3yeTCA TaK Hadbl-
BaeMoe Tpad-JepeBo, NOXoxee mo cxeMe Ha obHuHoe Aepeso. Ilpu
3ToM cocTaBaserca rpad (B, ) TexHomMornueckoro npouecca,
MHOXECTBO BepIInH B koToporo HzoMopdHO OnepanmHsM, a MHOKe-
ctBo Ayr J'-— OTHOLIEHHAM, OTPaKaKIHM BPEMEHHYIO YIOPAZO-
qeHHocTh vacTtelt npomeccos, I, [y, ..., I'a— noarpadnl (3axol-
yeHHEE Y4acTH) Bcero rpada 7.

Torpa nonHas MaTeMaTHUECKasi MOLENb TeXHOJMOTHYECKOro mpo-
Hecca MPOH3BoACTBA ODYBH B ofleM BHIE OYZeT BHIVIANETh TaK:

Py =34f1—+3y; Yoy 1"(.(30, L)
¢1=31f2—*33; Yy I1(By, Ha)

¢n=3 — n—’3ﬂ: YI)'; Fn(Bn—la ﬂn),
raren=1,223 .. .e

Tenepr B neppoff CTPOKe MAaTeMaTHYeCKOH MoOAeaH O@HCAHDE
CTPYKTYpa, GYHKIMSA, TEXHOJOTHUECKAS XAPaKTePHCTHKa nepsoil
YACTH TPOLECca NPOM3BOACTBA, HAUHHAWIIErocs ¢ o0paboTKH Ma-
Tepuana W ofdanaollero HCXOZHEIMH cBoficTBaMu Jy.

Cuenywomue cTpokd oT @, go @, — 5T0 XapaKTepHCTHKH ua-
cTell nmpolecca Ha KAXKAOM YPOBHE Dpacy/lleHeHHs Bcero mpoliecca
NPOH3BOACTBA HA ONEPALMH, HampHMEp, CTPOYKA 34ArOTOBOK, 3a-
TaxKa H Ap. Tloclenusasa CTpOKa CcOEPUT nocteiuufl ypOBEHB
JeTanHu3ainnu Bcefl CHCTEMEI H OIHCHIBAET KoHen npomeccd.

Heobxonumoe umcao ypoBueR pacuseHenus oT @, ao P, on-
pelessieTcsl ¢ MOMOLIbIO CXEMBEl TEXHOJOTHUeCKOro [poumecca M 3a-
BHCHT OT 4YHMCA4 3adHKCHPOBRHHBIX, 3aAyMaHHBIX MOAEALEPOM
CBOMCTB 34, ..., 3, OOYBH, HanpuMep, 3, — AEKOpPATHBHAA CTPOUKa,
35 ~— BcTaBKa GJIQUKOB H T. A.

B yrouyHeHHW HeOOXOAUMOR CTeNeNH JAeTalA3alHH OMACAHHA
MaTeMaTHYecKO# MomedH TVIABHHIM fBJAETCH BO3MOMKHOCTE ABTO-
MaTA3MPOBAHHOTQ TPOEKTHPOBAHHA NpPOUECCOB cOOPKH 3aroToBOK
Bepxa O6YBH, T. €. MOCTHKEHHE KOHEUHOH ueai — HYHKIEHOHHDPOBA-
HHA CHCTEME! MPOEKTHPOBAHHA. ECJAH 5TO BHINOJHHTL HEBO3MOXHO
Ha OCHOBEe HHAODMAUHM NEPBOrO YPOBHA pACUIEGHEHHA, CHAeLyeT

BBeCTH RONOJAHHTENLHEH, BTODOH, YPOBEHR H TAK IO JOCTHXKEHUR

KOHEUHOH ueau.

MareMaTHueckas MoOJeNb TEXHOJOTHUECKOTO mnpouecca MPOH3-
BOACTBA BXOJHT KAaK 3JeMEHT B ynpaBaswpiee ycrpoficteo (oM.
pHc. 7.6) B Gm0xH, onpeneasiine Py 0 Popr.

B cOOTBeTCTBHH ¢ 3TOR CXEMOHW TEXHOMOTHUECKOTQ DPEHIeHHS ANd
HaxomaeHus Poy, Heo6XOZHMO HMETb, BO-NEPBHIX, HHDODMALHIO
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3y o cBoficTBax O6YBH H, BO-BTOPHX, Te€XHOJOTHUeCKyl HH(pOpMa-
w0 Cn=0¢(fn, Yi;, I'n), comepxamyw cBeieHHs 06 YCJIOBHAX NPO-
extupoBauuf (Yi;), HaGopH TexHonoruueckHx onepauufi fn ¥ omm-
caHWe NPAaBHA CAeROBaHHA UM [, (rme @ — 3HaK (YHKUHH).

Uacto HHpOpMaUHio NEpBOro BHAa o cBoficTBax H3ueNHsa 3n
Ha3pIBAlOT TeKyllel uHpopMmanues, a Broporo Buaa (fr, Yiy, I'n) —
yctaHoBouHo#, 3ajaya MalUHHHOTO MPOSKTHPOBAaHHA  COCTOMT
B npeofpAB0OBAHHH TeKywlefl HHQOPMAUHK ¢ NOMOUILK YCTAHOBOU-
HOH B Pogr. Bo Becex nogoGHBIX cayvyasdx TEKYILYIO H YCTaHOBOUHYIO
HHbOPMAIHID HeOOXOAMMO mnpeacTabasats B IBM dopmanusopan-
Holt (2amMcaHHOR 1O CTPOTHM HpaBHJaM), B BHae naopoR HHbp
Han TaGaHl, KOTOPHMH MOXeT onepuposats IBM. Ias storo che-
JyeT NpeACTaBHTh CBeleHHs 3, o cBoficTBax o6yBH (mpegHKaTax)
B BHJIe MNOJHOTO HX BO3MOXHOIO mepeunsi (HOMeHKJAaTypH). Bwe-
CT€ 5TO Ha3HBaeTCsd HOMeHKJAATypoil npeauxaToB (cxema 7.7).

B COOTBETCTBHH €O CHCTEMHQO-CTPYKTYPHHIM aHAJM30M HEOOXO-
AMMO TaKXKe npoBecTH ¢opMaau30oBAHHOE ONHCAHWE TEXHOJOTHYE-
CKOTO Ipollecca H3rOTOBAeHHs oGyBH. M3BecTHo, yTO KaXOblfi 06-
pa3el 00YBA MOXKeT OHTR H3COTOBJAEH 110 HECKOJBKHM OTJAHY&I0-

Ta6auua 7.2, $opManMsoaHHAR 3aUMCL TEXHOJNOTHHECKOre mpouecca clopkm

¢
: :
Eg JloruuecKoe yciosHe §, HanMenoBaNHe ONepalRH é
g g a
a =% =3
g2 § &
CE] a o
I o = Ay
1 2 3 4 8
I Ecan 416000000, 1o 00,06 00 3anycx 3
ECJ(I)H 420000000, To 00,01, Ol IlepdopupoBanne geraieit 2
02,06
02 HamMaska KleeMm, HakJeHBa- |
HHe ToIMOXKH nox mepdo-
AIHIO
H.T. I 06 aMaska KJjaeeM, MakjewBa- I
HHE MEeXDOAKIALKH, GOKO-
BHHOK
11 Ecau 401000000, To 07, 07  HasMaska KneeM xpaeB jera- |
08,09 Jell Bepxa, CYIKa
08 3armbka xpaeB  jetanedn 4
Bepxa
09  Coerpawnsamme Gepues Ha- 3
CTPOYHHM LIBOM
HT. A

NMpumeuanue B rpabde 10 NpendTu cnefyomue COKPAMEHHA: K — KJef; H — HHT
ofysys, T, 1—8.
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IHMCSH  APYFr OT Jpyra TeXHOJOUHYeCKHM OpoekraM (cBOHCTBO
5KBHOHHAJBHOCTH), NPHYEM BcA roTOBaf 00yBb O6YAeT BXOAMTb
B OAHY KnaccHUKAaUHOHHYIO PPYNNy, HMeTh OAMH APTHKYJN ¥ OAHY
CTOMMOCTb, HATpHMED OGYBR KJACEBOT'O MeTOAa KpendeHHs MOXKHO
H3roTOBHTL, 3aTAHYB 3aroTOBKY IUHYPKOM, OGYBHLIM TBO3JEM, |
kjaeeM M ap. IlosToMy B MaTeMaTHUYeCKOR MOAEJH TexHOJOrHuYe- |
CKOTO Mnpolecca AQMXKHE OHTb 3a(MKCHPOBAHE NPERHKATH KOH- |
CTPYKUHH, NpeAyCMOTpeHHHE XYAOKHHKOM-MogenvepoM. H3 sBa- i
PHAHTOB TEXHOJIOIHYSCKOTO nponecca HeoO6xolHMO BHIGPATh HMEHHO |
T0T, KOTOPHA HO3BOAHT H3roTOBANTE 00yBb TpelyeMol KOHCTPYK- |
UHH [IPM ONTHMaJdbHHX TIOKa3aTendax padoTH cGopoyHof moTou- |
HOA JIHHHH. l

Mpu Bu6ope dopME TpeAcTaBaeHns Bxoauoll undopmauun 3, -
C, onpofiyeTca HECKONBKO BaPHAHTOB, H3 KOTOPEX HanfoJdee Npo-
CTHM H B TO e BpeMf HanGosee NOJHHM, BKIIOUAIOIIAM Bce
YCTAHOBKH, HEoOXOJZMMHE 1A MOAENHDOBAHHA DPOAYKTHBHOH Res-
TeJLHOCTH MHXKeHepa ¢ moMolliplo DBM, asasoren dopmanusoBan-
HEE 3a0WCH TEXHOJOTHWECKMX MpOIeccOB, HOMEHKNATYpa NpeAuKa-
ToB. TloaTOMY YCTaHOBOUHYI HH(OPMADMIO O cXeMaX H BO3MOK-

aarorosxn nosyGoranox {WAGD 4)

Hopua npesenn Pacxop BCnoMora-
gen.-q, Ha 100 na‘p reﬁ:n;:;on:.;%g;:;on
saro-rgg;g“aepxa ' 100 map saroToBOX
Obopyaonatue BenoMoraTenbHEE Bepxa ofymn
MaTepRann
= ™ = -]
= g % s %%
% = = g o 2
3 5 g g E g
H ¥ s = ¥ &
[ 7 3 9 10 1 12 13
Cron 1,2t 0,95 093 -— - —_ —
Mpecc [ICTI-45-0 1,238 1,238 1,238 - - — —
Cron 0,739 0,739 0,739 k], a — _ —

Annapar «Pemer- 1,48 1,45 1356 «kl; 17,2, 6; 18, 845 681 462

Kas,  D1287/P1, a 6, B

01230/P2

Cron 0,983 0,939 0939 «xl1,a;15,a,6,8, 378 349 299
e

01280/P1 2,256 2,174 2,133 — — — —

330-8, 01153/P2 2,981 2,667 2,403 40, wA, 90100 - —_

K¥;, B — #baw; uudpu npx Gyxpe X 0603HavanT HoMepa peilentoB «TRnoBOf TEXHOMOFHH -
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HEIX BaPHAHTAaX TEXHOJOTHUYECKOTO mpolecca ueaecoobpasHo npea-
CTaBJAATL B (popMe (opMannzoBaHHOH 3anHcH (30HE BO3MOMKHHIX
pemennii), npusenentodl B taba. 7.2.

Takue (opMaJH3OBaHHBIE 3ANHUCH COCTABJSIOTCH AJS NPOU3BOI-
cTBa 00yBH Haubojlee YAaCTO BCTPevalolIHXcst BUAOB {Tydens, no-
AYSOTHHOK, GOTHHOK H [JpP.), 4 TaKKe DaaJHUHEIX MEeTOOB Kper-
JeHHs (Kjaeesoro, HHUTOYHOTO ¥ Ap.). B dopmanusoBanHOl 3amucu
corepaTcHd BCe AAHHBIE, KOTODHIE B COOTBETCTBHH C MaTeMaTHue-
CKOH MoOieJably HeoOXOAHME AAA NPOrpaMMHpOBaHHOIO BHOOpRa
TEXHOJOTHUECKOTO Npoilecca NPOH3BOACTBa OGYBH.

U3 maremaTHuecKOH MOAENH 3a7aud BHIHO, YTO AJA PELIEHHA
npoGaeMbl HeobxoLuMa uEdopManna 06 HCXOZHOM H KOHEYHOM CO-
cTosiuuax nodaydadpuxara 3o, 3k, 0 CBSI3H €e ¢ NPOIECCAMH NpPoO-
u3BoAcTBa /I, uTo M yKaszaHo B dopManuzoBaHHON 3auMcH. Tak,
B TiepBOfl KoJdoHKe HOpMaAH30BAHHOA 3aHHCH ZaH HOMED TEXHOMQ-
TMYeCKOFO 3Tana.

Texnosornyecknit nponecc pasielieH Ha Psf 3TAlOB, CAeIVIO-
LHX OAHR 32 APyruM B 3adurcupoBanuoM nopsaaxe (I, ..., I'z),
OTpaxeHHOM B HYMEPailHH 3TalloB.

Kaxapfi aTan BKAOYaeT HaGop oneparuil, no3BoasiomHA ofec-
IeYuTh B rotoBoll o0yBu nw06ofi oauH npeamkar (OLHO CBOMCTEO)
H3 Tpyanel ofHOTHOHBEX (31, 3o, ..., 3n), KOTOPRMY MOXeT obna-
naTh H3neawe, Hampumep, Ha TepBOM »Tane BHIOJHSIOTCA onepa-
1uHH, ofecHeunBalIiHe HAAWYHE B TOTOBOH OOYBH BMecTe WIH
MOPO3HL Mepdopauuy, ASKOPAaTHBHON CTPOUYKH, VKpalleHHH H T. .,
T. €, TPYONE OJHOTHINHEX IPEeIHKATOB.

Tlpy noCTROEHHM CHCTeMBl NMPOGKTHPOBAHHS HEeOOXOLHMO HMMETh
YCTAHOBKHM, Kacalolinecd HAUMEHOBAHHS BO3MOMHBIX TPEIHKATOR
(31, ..., 3a); pasgencHus MX Ha OJHOTHMHLIE Tpynnsl; Y; ouepen-
HOCTH MpeAHKaToB H npoueccoB (I, ..., I'n). Hanpumep, nepauyo-
HAMBLHO BBHLUIOJHATE OMNEPALHIO «BCTABKa 3aRHHKAY NOCHAE 3aTHHKEH
34roTOBKH Bepxa 00YBH HA KOJOAKY, TaK KakK AJIS 3TOTO TPHAETCH
VAAJATh KPEUHTJNH M NOTOM BTOPHYHO MPOHMZBOAHThH 3aTIKKY, DTo
H ecTh OfHA H3 MHOMECTBA YCTAHOBOK [n, KOTODLHIMH TOJB3YETCH
HHKEGHED-NPOSKTHPOBILUK [PH COCTABJISHHH CXeMB TeXHOJOTHYE-
CKOFO MpOIecca: 3Tall BCTABKH 3aJHHKa JIOJKEeH NPEeIIecTBOBATh
aTany 34TAXKKH 3aroToBKH Bepxa of6yeu. [Ipn 3ToM npunuMaercs
332 QCHOBY BO3SMOMKHOCTH COCTABJEHUA NOJAHOTO TEXHOJOTHUECKOTO
mponecca ¥3 OJ0KOB THIOBOTO IIPOLECCa.

B o6mefi nocienopaTeNbHOCTH padoT NPH HPOrPaMMHPOBRHHOM
[IPOEKTHPOBAHUKN KpoMe (hOPMAJM30BAHHBIX 3allHMcelt Oonbliloe 3Ha-
YeHHe HMENT HOMEeHKJIATypa NpelnKaToB W aAropPHTM, OT NpPaBHIL-
HOCTH H OGQCHOBAHHOCTH PaspafoTKH KOTOPHX BO MHOTOM 3aBHCAT
IanpHeAIIHd BHOGOD TEXHOJOTHYECKOTD OpOouecca, €ro OnTHMAJh-
HOCTB, JI03TOMY NIPH COCTaBJEHHH HOMeHKJATYpH  IIPEIHKATOB -HEe-
06X0LHMO OBOCHUBATE BEIGOD CXeMEl H TIIATENRHO NMPOaHATHIHPO-
etinl bty e AR e i
_BaTh B0,

O"EIT COCTABJACHHS CXEM TEXHOJOTHYECKHX MPOLECCOB NOATBEP-

284

st




AXJ BO3MOXKHOCTb PasAe/elHs MX (a HeCKOJIbKO 3TaloB, INpHYEM
KaXAsIH H3 HHX B CBOI O4epellb MOMXKeT BKAI0YaTh HECKOJIbKC Ba-

' pHaHTOB,

ITpu aBTOMATH3NPOBAHHOM BHGOPE TeXHOMOrHYECKOTO Npolecca
ANA BOSMOXKHOCTH BXJoUeHHA B 3Ty paGory 3BM cneapyer npume-
HHTbH MaTeMaTHUeCKHH anmnapar, NOHATHHIH Malldne.

3amauy HAXOXKIOSHHH KOJMHYECTBEHHOH XapakTepPMCTHKM noche-
AOBaTesbHoCTH cOOpkH jAeradedl o0yBM MOMKHO Cc{OpMYJAHPOBATDH
CHAEeAYIOWAM 06pa3oM: ecHH HMEeTcsl ReymopafoveHHOoe MHOMECTBO
K neraneir of6ysm, cofupaemMblX B KOHCTPYKHHIO, TO €ro HeolXo-
AWMO PasaeNuTh HAa HEKOTOpoe uuciao noamuoxects K,, ob6bexH-
HAEMBEIX B Y3€J WJH ToLy3eJ, RJIH FPYNNY JeTajed OHHOTO Ha3Ha-
yennsi, Ha npumepe 3aroToBau 6OTHHKA 3TO MOTYT OHITh TakHe
YaJel: 3aJHHM, NepegHAll, TOAKJAAKH H AP.

Tlopsiaok c6opkH aeTajefl o6yBH MOXHO YCTAHOBHTL Nocje pas-
AeleHns MHoxkecTBa K Ha nmoxMHoxectBa Kn, H saTem ynopsgo-
YHTH KaxKJ0€ H3 3THX HOXMHOMKECTB.

© OkcnepTuelfi aHaaH3, OOHIYHO TNPHMeHAeMBIft a8 3To#l ULedH,
MO0 3HAYHTENLHO YCHJHTH, €Cfid NMPOBeCTH ero Ha OCHOBE ofe-
pauHi MaTeMAaTHUYECKOR JOTHKH.
- S TlpumeneHune uaed mMaTeMaTHYecKofi JIOTHKH, COCTaBJEHME MaTe-
MaTHUECKOH MOAeNH COeZHHEHHA MHOXecTBa JeTajiel B y3Jabl
H COOTBeTCTBEHHO of0beAMHEHHe MHOMECTBa TeXHOJOTHUYECKHX
NpoleccoB B 3TAaOB NMO3BOASET OOLEKTHBHO OGOCHOBAaTh MOPAAOK
COCTABJEIHS CXeMH TEeXHOJIOTHUYECKOTO MNpPOLEecca H AaNropHTM ee
BuIGOpa.

r Jdas sanoiHeHHA KONOHOK (OPMANH30BAHHOH 3anHcH Kpome

{onpegeseHHA N0OpAAKA BXOXKIAEHHSA AeTanel B ¥3JiEl H ¥3J0B B KOH-

{CTPYKuHIO 00yBM HeoGXORHMO oOToOpaTh UpPH3HAKH (NPeAHKaThi)

 KOHCTpyKuuu o6yBE  (31...,34), CYUIECTBEHHO BJMAIOLHE Ha
CTPYKTYPY TeXIOJOTHUYeCKOro mpoiecca.

"~ Tak, ONMHTHHM HYTEM BHJAENseM NPH3HAKH KOHCTPYKUOMH (mpe-
IuKatel ofyBu) 3g, ..., 3k, BAHAOLME HA BHGOD TEXHOJOFHYECKOrO
nponecca (0Go3HaueHud GepeM M3 MaTeMaTHUECKOH MoIeNH), H 3a-
NHCHBaeM B BHAE HOMEHKJIATYPhl MPEAMKATOB B MOC/AeIOBATENbHO-
CTH, onpeaeneHHoH mpm paspaborke cxembl cOGopkdH. B Bepxwei
YacTH Kaxaoro fi7oka CTOMT ero mnopALKOBH{l HoMEp B pany,
a TakxKe ero HaHMeHOBaHHue.

Bce ipeaHkaThl He3aBHCHMO OT poZa OOGYBH MOXHO ofbean-
HHTBE B BOCEMb ORHOTHHHBIX Ipynn. B topmanusoBaunofi sanucu
TEXHOJOTHUECKOTO Npollecca HM COOTBETCTBYET BOCEMb 3TAMOB.

B saBHcuMOCTH oT OoJjiee MeJKHX, 4eM Poj ofyBH, NPHU3HAKOB
(XOHCTDYKTHBHHIX 0CODEHHOCTEH 3aroTOBKH, ¢NOco6a coefMHeHH:
aetaned W T. A.) BCe TPYNMBI NPeXHKATOB NOJyOOTHHOK cOfepKat
50 mpeaukaTos, KaKALH #H3 KOTOPHX HMeeT CBOH OIOCTOAHHBLIA
HOMED.

CuyHraercss HepauHOHANLHEIM NPEOYCMATPUBATL B HOMEHKNA-
Type VHHKAJbHHE KOHCTPYKTODCKHE H peJKHE TeXHOJMOTHUECKHE
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CHTYAUHH. 2T0 OOBACHAETCA TeM, YTC NONBITKA CO3NAHHH YHHBep-
CaJBBbIX CHCTEM 3HAYHTEABHO VCJIONKHAET KOAHUPOBABHE M aNro-
DHTM pelleHNs 3aJa4Yd H, CASJOBATENBHO, He NOD3BOJIRET AOGHThCH
JOJIKHOFO sKOHOMHueckoro abexkra, Hanpumep, B KozupoBouHO#H
HOMEHKJIAType TMPeAMKATOB NOJYGOTHHOK Ha BTOPOM 3TANe MOA
uudpom 3 (cM. cxemy 7.7} npeiycMoTpeHO HaJHUHe B NOJynape
GepueB aByx uactefl, a non wHdpom 4-—O6onee NByX uacTedl.
PasymMeeTcs, MOXHO NPeRYCMOTPeTb BechMa pefKHe CAYYaw, KOTAa
B 0OYBH MACCOBOFO TIPOH3BOACTEA (epPHH COCTOAT H3 IATH, LIECTH
H, uTO emle Gosee HEBEPOATHO, U3 [NecATH uacTell (pememikopas
ofiyeb). B npuuuune mMoxno OwJ0 6B pPasBATE 3TO HANpABJEHHE H
NperycMOTPeTs KAK B HOMOHKJATYPe, TAK H B aJTOPHTME BO3MOXK-
HOCTh ABTOMATH3HPOBAHHOIC BHOOpa TeXHOJNOTHYECKOTO Mpolecca
Npou3BoAcTEA 06YBH TaKOH KOHCTPYKIHE, HO 3TO He SBJAETCH MPO-
H3BOACTBEHHOH HeoGXOIHMOCTBIO.

- B 3THx cayyasix cjaelyeT NPOBOJAHTL CTATHCTHHECKHH aHAJH3,
onpefesalonfl 4acTOTY HMCHOAb30BAHHA YUAacTKOR HOMEHKJATYR H
aJArOPHTMOB, H OTCEKaTb PefKO BCTpPeualollEecs BapHAKTH, NPejo-
CTaBHB HX peHieHHe HHXKEHEPY-NPOEeKTHPOBHIHKY. ToabKo Takoh
MOAXOA K UG POBaHHI0 NPH3HAKOB OGYBH MO3BOJHT CO3A4TH HPO-
CTYI0O H PalHOHANBHYK CHCTEMY, COCTaBHThL KOJ H3JZENHS B Teqe-
HHe 1—2 MHH H 3aTeM ¢ MHHHMAaJbAHIMH 3aTpaTaMH BpeMeHH
IBM BLifipaTh TEXHOMOTHUECKHH MpPOIECC.

Henenecoo6pa3no cOCTABAATh YHHBEPCANbHYI0O HOMEHKJIATYDY,
OPUTOAHYH0 OIS BceX cJaydaeR, HaOpHMep, JAAA KOAHPOBAHHOIO
ONHCAHHA BCEX HU3JENiHl, TaK KaK BCe IPH3HAKH KOHCTPYKOUH He
MoryT GbITh OIHCAHBL OZHOPA3PAAHLIMH YHCAAMH.

IMonupTK2 coCTaBIeHHS YHUBEPCANBLHOH HOMEHKJIATYDH ITO3BO-
JUJAa BHIABHTR TakHe cCYNlecTBeHHLle HEeXOCTATKM, KaK CJAOKHOCTD
anaropuTMa, Ooasmiodl pasMep (GOpMalH30BAHHOH SanHCH, 3HAYH-
TeJILHOE YBEJHUEHHe BPEMEeHH BHIGOPA TeXHOJOTHIECKOro Ipouecea.
[loaToMy xoaupoBouHble TAGNHMUE B BHIE HOMEHK/IATYDPHl NMpeAHKa-
TOB N8 NPOeKTUpoBaHHA cOODKH 3aroTOBOK BepXa ofyBH cocTaB-
JASJIMCh 110 BHAAM OGYBH (MONyGOTHHKM, GOTHHKH, CAlOTH, YYBSAKH,
caHaanuu, TYQMU H ApP.} € Y4eTOM MeTOAa KpPemdeHH# (KJaeeBof,
pauToBH, ropsyell ByJKAHUZANHH H AD.).

HOna xaxkaore uz 50 NpefRKaTOB NONYGOTHHOK B QopMalHio-
BaHHOH 3amuck B rpatde 2 Taba. 7.2 ykasaHm JOTHYECKHE YCAOBHSA
BHINOJHEGHHS omepauudt, T. e, moarpadbu (4, Iz, ..., I'n) noasoro
rpaa I' (B, A) no maTeMaTudecko# MoJenH.

HMHxeHep-IPOEKTHPOBIIHK HOMHHAT YCTAHOBKH 1O CBS3H KaX-
poro H3 50 NpexHKaTOB 3alOTOBKH C YacTSIMH TeXHOJOTHUECKOrO
npoLecca. JTo €cTh CAeAYIoMHA BHA YCTAHOBOK, KOTOPHE OH A0J-
JeH 3HATh M YME€Tb HCNOJb30BaTh. ['0OTOBACH K NPHHATHIO TEXHOMAO-
THYECKQOTQ  DEIMeHHS, WHXEHEeD-NPOeKTHPOBINHK BHpPajATHBAET
'HMEHHO 3TH YCTAHOBKH — BHINOJHEHHE KaKHX TeXHOJOTHYECKHX
NMPOECCOB NO3BOAHT NOMYIHTh 3AJaHHBIE XYILOMHHKOM IIPH3HAKHA
KOHCTPYKIiHH 06yBH HOBOTO 006pasiia.
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BugeneHie MHOTHX COTeH YCTAHOBOK MPH MPOEKTHPOBAHHH NPO-
necca NPOH3BOACTBA 4YacTO BCTpedalolIMXCH BHIAOB O0YyBH — Hau-
Gojaee TpymoeMKas M C/AOMHAs 3ajaya Npd (HOpMajH3aUMd [Opo-
AVKTHBHOH MAesTeNBLHOCTH HHMKeHepa-NPoeKTHPOBIIHKA,

B mnporpaMMHPOBAHHOM BHGOPE TEXHONOTHUECKOrO mpouecca
AJIA  JOTHYECKOTO OHEPHPOBRINA CBEJEHHA O [PEAHKATAX KOH-
CTPYKIHH OGYBH H TeXHOJOIHYECKHX npoleccax HeoOXoAHMO npef-
cragats B IBM & undpoBom BHae. KoAHpOBaHHe OCYIIECTB/AACTCH
C MOMOLIBI0 HOMEHKMATYPH TNPEAMKATOB H (hopMannaoBaHHOrO me-
pednss TeXHOJOTHYeCKMX TMpoleccoB, B KOTOPOM KaXIhIH HMECT
cBO¥ MOCTOSHHHIH HOMeED.

Hoeuifi ofpazen o6yBH, AJd NpPOH3BOACTBA KoTopoll paspaba-
THIBAETCA TEXHOJOTHUECKHH nNpoiece, MpexAe BCEro 3anlH@poBH-
BAIOT MO HOMEHKJaType npeaukaToB. af 3TOro noc/HeloBaTeNbHO
YHTAIOT KAXAYIO CTPOYKY HOMEHKJIATYPH H 3TV HHDOPMalHIo cpaB-
HHBAi0T ¢ ToJdyyaeMofl npH ocMoTpe HoBoro obpasua. Ilpu ux cos-
naJeHHH BHINHCHBAKT N0 OAHOMY HOMEpY H3 KaXkJoH CTPOYKH HG-
MeHKJaTypel H MoJy4aoT WHGP o6yBH. 3T0 H ecTh 3n MaTeMaTH-
YeCcKOH MOZERH TEXHOJOTWYECKOro NPOLECcta H BXOAHaR HH(pOpMa-
uHg 3 ynpasasioltefl cucTeMul (cM. cxemy 7.6).

Kaxpas uugpa mudpa Hecer uHdbopMaLHI0 0 ABYX BHAAX Tex-
HOJMOrHYeCKHX onepauud. Tak, ee nmoJoxKeHHe, NOPSIAKOBOE MeECTO
B mudpe ykaswBaer B (OpPMaNH30BAHHOH 3aMHCH HOMEP TEXHOJO-
THYeCKOro 3Tama, a 4HCA0 eAHHHL B LH(pe ofosHayaeT NOPHAKO-
BH HOMEp CTDOYKH B JOrMYECKOM YCJIOBHH, B KOTOPOM 3allHCaH
BapHaHT Hafopa TexHoJoruueckux onepauuit. Hanpumep, ecaun
B muppe HA TPETheM MecTe ¢TOMT UHbpa | (rmagkne Gepum c 3a-
rubko#), To 3To 03HAYAET, YTO HA BTOPOM 3Tame BHINOAHAETCHA (CM.
cxemy 7.7 u Tab6n. 7.2) mepprii BapHaHT Hafopa TEXHOJOIHYECKHMX
onepaumil, nopsaakoBee HoMepa kotopuix 07, 08, 09. TpeTbemy Me-
CTY COOTBETCTBYeT BTOPOH 3Tam, HNOTOMY YTO BCerga OT MOPAAKO-
BOre HoMepa undpsol B wmrdpe OTHHMALTCH eANHMLA, TaK Kak
nepeas mudpa, Kotopoli sammdposaH Bui oOYBH, HE c4uTa-
ercel.

CyMMHPYA noclef0oBaTeAbHO N0 3Tanam HaGopH omnepaumit, mno-
IyuamT TOJSHLE TeXHONOTHUecKHfl npouecc, ofecneuyHBAIOIEHE Mo-
JNyJeHHe M3AEeAMA CO BCEMH NpeAHKAaTaMH, NPEIYCMOTPEHHLMH Xy-
LOMHUKOM-MOAE/1bePOM.

Jas yoo6cTBa NOML30BAHMA (DOPMAJH3IOBAHHEIMH  3AMUCHMH
B rpade 3 Tadn. 7.2 ykasmBaercsi MOCTOSHHLIA HOMEpP OmNepalHH,
rpate 4 —ee HaHMeHoBaHHe, Rajee B rpadax 5—I13 — coorserT-
CTREHHO pa3pan pabouero, npuMeHnsemoe OGOpYZOBaHHe, HOPMa
BpeMenH Ha 100 nap 3aroTOBOK MYKCKO#, MKEHCKOH H HeTcKol
oByBH.

- Vs nporpaMMHpOBAaHHOrO pelteHus 3amay noxGopa oGopyro-
1 BaHHA, pacdera uHcia pabouHx, TpeSylouerocs AN BEINOJHEHHS
' CMEHHOTO 3aflaHHs, H BHIEAUM 3aKa3a Ha BCOOMOraTesbHbie MarTe-
'-;\pna.nm HeoOXxoAHMa HRGDOPMALKA, cOAepXkKamlasi NEePeyHH BCIOMO-
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raTelibHHIX MaTepHAJOB, HOPMBl HX pacxXoja, MacCHBH oGopyno-
BAHHS, MATEDHAROB, HODM.

Hepeg 3amnoiaHed#eM rpag 7— 9 (pOpMAaZIH30BaHHOR 3alUCH (CM.
Taba. 7.2} npoBoZAT cpaBHeHHe HOPMATHBOB OTPAC/AEBHX HOPM
¢ peatbHO JOCTHI'HYTHIMH Ha psifie KpynHHX npexnpusthd. ITocre
3TOTO B Trpady 7 BHOCAT MpPEXAe BCErQ OTPACAEBHe HOPMATHBbI.
Ecay Ha HeKOTOpHX onepalHAx OOHAPYXKHBAKTCH CYLIECTBEHHEIE
PACXOMAEHHS, TO OTpac/eBble HOPMATHBE KOPPEKTUPYIOTCH KO ypo-
BHSI PEANibHO AOCTHIHYTHIX C YYETOM NPOLEHTA HX NePeBBIIONHEHUS
IpH H3rOTOBJEHHH OGYBH COOTBETCTBYIOLIErO BHAA.

PaspaCoranel ajATOpPHTMEl AJ5i COCTABJAEHHS HOPMATHBOB HAro-
TOBJIEHHS OPHTHHANBHBIX 0GPasfoB o0YBH H nporpaMMbl JNs BH-
YHCJEHHA BX ¢ HoMOHIblo DBM ¥,

B maremaTHueckofi MOJeJH TE€XHOJOTHUECKOTO NpPOLEcca 3allH-
CHIBaeTcs euie HHGOpMauHa o npouneccax /I, f W o nopsagke X Bbi-
noguennsa I (B, /); B dopManusoBaBHOH 3a0HCH HM COOTBETCT-
BywT rpade 1—4. Hudopmanus o6 uMewUluxcs B TOH e MOJeaH
o6o3HayeHusx Y; sanAcbBaeTca B rpadax 5—8 (opMannsoBaHHOH
3AMHCH,

Taknam o6pasoMm, B (OpPMaJH30BAHHOH 3aMHCH HMEIOTCH BCe
CBeJEeHHS, KOTOphle B COOTBETCTBHM C MAaTeMaTHUECKOH MOJEJbIO
HeOGXOAHMEL 15 BLIGOpA TEXHOJOrHYECKOTO Mpolecta.

TTocae cocraBiieHus ¢OpMaJH30BaHHBIX 3amHCEH, T. € TEXHOJMO-
FHYECKMX YCTAHOBOK, KOTOPLIE NPHMEHAIOTCS HHKeHepDOM-IIPOeKTH-
POBLIMKOM B 3BPHCTHUECKOM IIpolecce HIPOSKTHDOBAHHSA, AJIA Bhl-
TOJHEeHHA ¢ nomollplo 2BM sTHX paboT Reo6XOAHMO COCTAaBHTH
aJNrOPHTM H mporpamMmy **.

B ocHOBY TaKHX A4JNTODHTMOB I[IQJOMEHH YCTAHOBKM, HPHMEHS-
€MEBIE HHKEHEPOM-NPOEKTHPOBIIHKOM TeXHOJOTHYECKHX NPOLECcCOB
BO BpeMsi pellleHHsl 3ajau. Padee OHM OHIM 0 4YacTAM BHCCEHH
B (OpMANH3OBAHHYIO 3anuchk (cM. Taba. 7.2, rpadn 1 v 2) B BHIE
JOTMYeCKHX VCACBHA U COOTBETCTBYIOLIHX HOMEDOB TeXHOMOTHUe-
ckux omepaunfi. Ha cxeme 7.8 npoBelneHo cpaBHeHHe 3TailoB Ipo-
€KTHPOBAHHSA TEXHOJOIHYECKUX [POLECCOB UHMEHEPOM-NPOEKTH-
POBLIHKOM M aBTOMATHRHPOBAHHOH CHCTEMOH, UTO MO3BOJHJO
yCcTaHOBHTh, H3BATHe KaKHX paloT obecledHBAeT MOBHINCHHE NPO-
HABOAUTENLHOCTH TPYJAa MHXKEHepa-npoexTHpopliuka. IIpu apToma-
THIHPOBAHHOA CHCTEME NMPOSKTHPOBAHHA OH BBHILIOJHSET TOIBKO pa-
BOTH TO COCTaRJeHHI0 ugpa obysH (2—3 Muu wa oaun obpa-
3el) no FOTOBOH HOMeHKJaType npepukatos (Onok II). Cueayio-
ILIHe TPH HEaBTOMATH3HPOBAHHOM IPOEKTHPORAHUH paboTH BEITA-
A a1oT.

Huxenep- npoexmposumx nonyuzaer or IBM yxe rotosel
TEXHOJOrMYECKHH NpOUecc ¢ PACCUHTAHHBIMHM TeXHHKO-3KOHOMHYe-

* [lporpammbl ciaHel B YKpa#HCKHI OHL aJropuTMOB H NMDOTPAMM, COPAB-
%M Ne 33 1 34 or 6 MapTa 1973 .
** JIlporpaMmMul COAHH M 3aPECHCTPHPOBAHH B YKpPaHHCKOM QonAe aaropur-
MOB i nporpamy; capaska Ne 124 or 20 mionn 1976 r.
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CKHMH MORA3aTENAMH W B 3aKJI0MEIHHe NPOEKTHBIX pador no 06onM
METOAaM NPOH3BOLUT O]lpDﬁOBﬂHH@ TEXHOJOMHYUECKOI0 Npaileccd.

[To ykpynHeHHOMY anropeTMy Buiopa PALHOHANLHOTO BapH-
aHTa TexHoJOrHuYcckoro mpolecca {(cxema 7.9) paapaborana mpo-
rpaMma BHIOODA ONTHMAJBHOTO TEXHONOTHUECKOTo npollecca (mep-

Bad CcTyneHb onrtHMuzaunuy, 6Giaokn Ap,—As). IIpu nmoAroToBre

HCXOAHOH AJf NPOEKTHPOBAHHSI HHopManuu >TH padOTH BhIROJI-
HeHbl IeHTPaJNH30BAHHO B Hay4yHOH Jaboparopun w 8 Qopmannso-
BAHHEE 3aTHCH BHECEHLl YKe ONTHMH3HPOBAHHLIE BAPHAHNTHI 1pO-
'UeccoB MPOU3BOJACTRA. o

Btopas cTyleHb ONTHMH3AlHH Mo IOKA3aTedr) «<uuciao obopy-
JOBaHHA» MOKeT OblTh 3allHCAHA TaK:

2K (X)=min Z}lKns Amy X € X,

rae K(X) —uncao epdHun oARoTHIHOTO 060pyA0BaKH#, HeOGXOAHMOTO ANA BH-
MOHEHHA TEXHOJOTHYECKHX MpoteccoB o7 1 a0 n ma sapuanty X, dn —uHcao
eAHHRL 0B0pyAOBaH|, HMelowerocs Ha dabprke.

3TY CTYNeHbL ONTHMH3AUWM MOXKHO BHIMIOJHUTE TOJLKO € TO-
Mouiblo DBM, Ge3 yuacTHA «COCTABHTENS TeXHOJOrUH», Ha OCHOBe
HeoBXOJHMOH HCXOJHOH HHGOPMAaLKH, [OArOTOBJEHHOH HaydHO-
HeesleAoBaTebeKO sabopartopuel. Tak, sapanee B maMaTh 3BM
BBOLATCS AAHHble O HAJHYHE OGOPYNOBAHMA Ha KakA0# dhabpHke
no cneunanepHoi gopme (tabu. 7.3).

[Iposepka 3arpyskn taGpuuHoro oGOPYAOBaHHA IO BHIIYCKY
QGyBH pacueTHOro acCOPTHMEHTA OCyLIecTBJAfeTcA NO KayjaoH no-
TOYHO# JHHHH OTZEJNLHO B COOTBETCTBHH C MOPAAKOM CJEI0BAHHA
6.10k0R As, As, Ao H A[1 YKPYMHEHHOTO aATOPHTMA ONTHMH3AIHH.
Tipn nocleiywonieM pasyKpynHeHMH paGor, SamHCAHHHIX B 3THX
60KaX, cocTanleH CIeAYICILMH, BCe ellle (e3 MeqKHX JeTaded, an-
roput™ (cxema 7.10). B Hem Bcien 3a BHIGOPOM ONTHMAJNbHOTO
TE€XHOJOTHYECKOro n[polecca M¢  (POpMaNH30BAHHBEIM  32UHCAM
(B YKPYNHEHHOM aJjiropuTMe GJOKH Ay H Ay) NpoH3BOAHTCA pacuer
HeobxonHMoro kKoauvecrtsa oGopynoeanus. [leppasa omepanns-—
olipelesenne KoJMHuecTBa 06opyzoBanda X; HA KaXIOM MpolEcce:

Xi=Pou/Nag,

Tde Pewm —mporpamma sa cuery, naps; Nyp— xopma pripalotkn obopynopa-
HHA 3a cmely, Tmapul. )

Hocne okpyraenus nodyueHHOTO yHcena O6GOpYAOBAHHA O Lie-
Jorg B 6i0ke 3 onpefenseTcda CyMMa OJHOTHNHOro 0G0pyAcBaHUA
2X;=A; no Bcem mpoleccaM, Mo KakioMy WHPpY oOOPYACBaHHA
otaeabo. HManumks H waum negoctatok H oGopyAoBaHUA onOpe-
JIeJAI0TCS KaK pa3Huua Mexny A; U unciaom obopyloBauus (yxa-
3aHHpM B Taba. 7.3), obossaueHHan [s. Eciun uMmeorcs rpymusl
B3aHMO3aMeHAeMoro obopyaoBauad A; u Ay, TO CleAYeT npoBe-
pHre Ganane RepocraTka H; u manauwka Hiy storo ofopyaoBauus
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Fwamam{e HA UPOEKTHPOBaRHE, NoNydenne nlipaana u qyeprexa ofiyvan| I

Moaloronka HexoOosoH HH-
GOPMALMA O TEXHONOEHYECIHA o n:::oroaxaﬁn ggv‘mo-nc-
npogeccax  {COCYHBPCTA SHMBIX "cgmo;enbcxgo neGopaTopHn
CTAI(NAPTOB, THROBEIX TEXHOND- - g nudopmanuu  (Ho-
refl, MOTOMMK I[IPUNSBONCTES, MEHIUIATYD MpeIMKATOR, Opo-
© 7 nopmu pp.) rpamm s IBM)
y _¥
2 Melicnentoe pacwienersie oGpaiua i CocTaurneHne wHdpa obysn n peon
Ha meTamt eron IBM

]

CocraBnesiie Mo JanUCAM pacwie- ABTOMATHINPORAHHEI  UAKI
3 |aermin cxemm Texnonoraveckoro pabotss IBM mo BLIGODY GITH-
mpeuscea MANBHOTD TEXHOTMOTHYIECKOT
+ " Inponecca DponIBOMCTRA, pacyeT
| rexmonsro-sxononomeckux no-
4 | CocTamnmeune o cxeme MapmipyTa wKaaaTenen

{nepeyHA onepauMu)

¥

5 Boibop tHna oBopynos sHna
. Pacuer Tpebyemoro xoAMuecTBA

Gopynemawsa M wicta  paBounx

'

7 | Onpenenenne paspana pabounx

y

8 CoCTaRTenHE TEXHONOTHYECKOTO
fpouecca NpOMIBOOCTES oByBn

Y

9 PacueT TPYIAOBBIX 3ATPAr

)

10| Pacver 3aTpaT Ha BCTIOMOT ATETLB-
Hbl€ MaTEpHanbL

& .

FKCNEpTHBO! GHANHI TEXHOMOTH-

YecKoTo NpoLeCca npou:aoncma. "[

OnpoGoBanHe <orTABREHHOTO TIPO-
1&CCa TIPOMIBOACTRY

3

11

Cxema 7.8. CpasnuTenhHas XaDaKTepHCTHRA NOCAEA0BATEIRHOCTH BhIIOJHCHHA
OPOEKTULIX PafioT WHMenepoM -TPOEKTHPORILHKOM 1 aBTOMaTH3HpOBalHOH cucremoil

(6aox 5 ua cxeme 7.10). Tlpu mepexkpulTHH HEZOCTATKA pacyeT 3a-
KAaHTYBACTCA H NEepeXoauT K HJ0KY A;r YKDYIHEHHOTO a/lropuTMa.
B nporueHOM ciyude cJaeAyeT nonpoGoBaTh IEPeKpHTh leLocTa-
Tok H; ofopynoBanns 3a CYeT BO3IMONHBIX H3JHIUKOB [ 06OpyA0-
BaHUst APYrux uexos H;, Hii wmau no Beelt orpacanm M0, Hi°.
Ecan HeBoaMomHO clataHCHPOBATL TpefiyeMoe H HMelleecs KO-
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A, TpoekmipomanHe ONTHMANE-

A, Onpenenesmte o Homenxns-
HOTO BApHAHTA TEXHOJOTHHECKOTO

1 TYpe TnNpH3HAKOB uwmdbpa o6Gynn,

nponecca nepegeda ere ¢ habpHKH B BhIwMc-
TUTENbHbIA UeHTD
R
A, Bufiop no anropuTMy mne-

. i A 6o Gymu
PEYHA  TENMOJIOTMYECKHX OTCPEUNH |eygmn s BwGop mo nmbpy o6yem
no BapHenTy I, 3aTem mo BapwexTy AepEOro HAM Chefylowero ylana

Ml nrna. TEXHONOIKYECKATO NpoLecca

2 |

A, Cpannente TpynoeMKoctH | HeT
BApHaHTOR, OnpeIsmeHue MHHN-

A. HMeoTcn NH elre BapHAHTBI &

Y

MANBHLIX TPYOCRBIX 38TPAT TeXHONMOTHUSCKOTO nNpoyecca?
na ]
ma
Y " ¢t
T

HET | 4, Mo scem nn I7anaM 2anpoex- . . Ay Onpepenenne rtpebyemoro
THPOB AHA TEXHONOTHAT 7| xonuuectra oBopyoRanns. CymMMu-
- DPOBaHWE NO COHHAKCBLIM UHGPAM

| Ag l

A, CpsaHeie KOTHYECTB Tpe-
A,, Pacuer TpeGycmoro uncnal=k Gyemaro H uMenierocn 0Gopya-
pabounx BaHHA,
Bonsme WNH PaRHO WMEKILEECA
xonuyectso oBopyIORaHNA Ko KakK-
moMy wrdpy?

Tuer

A, , Moxaio mH npuoBpesTH He-
ofixopuMoe 0Gopynosanne?
Ecty v cpoGonnoe oBGapynoBanie

|

A;, Pacuer rpeSyemoro Komu- Aa
YECTB3 METCPHANOR

HET

"3roro mudps B oTpaci?
* [
aa
.A, , Tleuatanse OMTHMANBHOIO Ay, MOXKHO MM 3EMEHHTS oﬁopy—k
TEXHONOTHUSCKOCO NPOUECED ADBIHMC JIPYFHUM, HEIArPYKEHHBIM?

CxeMa 7.9. Yxpymuesns anropHIM BHOOpPAa OTNTHMAJBHOTD FEXHOJOTHYECKOTO
NpoHecca OpOH3BOJCTRA 06YBH

JAHYECTBO 0GOpYAOBAHHA, BO3BpamaioTess K 60Ky Ag U 3aHOBO BHI-
OUpaI0T TeXHOJOTHUECKHH NpoLecc.

Ha sTtoM 3akaHudBaeTcs BTCpaa Ccragna ONTHMH3aLHH, B pe-
3yJAbTATE KOTOPOH BboIOHpaercd BapHaHT TEXHOJOTHYECKOro [Mpo-
ijecca ¢ MHHHMAaJILHBIMH 3aTpaTaMH TpyAa, MPHYEM TPOLECCH OI-
6UpatoTCH ¢ yUeTOM HMEMIlerocs Ha NpeLlpHATHH 00CPYIOBAHMA,

Taxolt nocnepoBaTeabHLIH, HTEPATHBHBIA NYTh ONTHMH3AUHH
rapaHTHpYeT BHOOP AeACTBHTENBHO ONTHMAALHONO BapMaHTa Tex-
HOJIOIHYECKOroe npopecca, TemM CaMbiM H BbINGJAHEHHE leNH, TOCTaB-
JeHHoil TIpH CO3ZAHMM TOJACHCTEME! TeXHOAOTHUECKQH MOATOTOBKH
OpOHIBOACTBA W COOTBETCTBEHHO IEMH Bcel CHCTEMBEL.

Meroa nporpaMmupoBanHoro BHGOpa MO3BOJAAET NPH 3aTpaTtax
BpeMeHn cocTaBuTens 5—I10 mua u 3BM 10 Muu 0oayyuts ONTH-
MaJbHLIHA TeXHOJOrRuecKil npouecc ¥ ceGecTOHMOCTh 0OYBH.

1o* 25]




Tatnuua 7.3. dopma sanHcH o HaaHuEOM ofopynoeanun ma dabpAxe

KonuuecTra 0BOPYAOBAKKS

=

2 B nexe na dabprke

@
E OGopyposanue %
& & °
5 gk A
& &t el gl e 2 g e
= G [=7 s 3 (-9 :’J) [
=1 = @ S H @ & S
I 2 3 4 5 6 7 8 9

0221 Ileefirag mawnna 01132 98 6 104 201 8 209
k4. 230

1 I P,
Xi = M
. Nap
l Dxpymme Xj mo uenoro, cran-
" RAPTHBA NOOTPOTPAMME X,

1
__ﬂ X, =4,

¥

Sl o=t _ 4, = '
o =Y - Ay By =dy -1y Mepexop k Gmoxy A;, yxpyn-
* _ HEHHOTO aNLOPHTMA
. as
_s_! Hy <M+ -
. ner +

¢ l Hy <H;* + Hp
: 1 4 141 Mepexon x Gnoxy A,; yxpymenso-
¥ IO IrOPHTMA

: na
.__|7 Hy <#;" +Hiyy -

7

nepexon K Groxy A yKpymitheEoro an-
- rapwrMn

Cxema 7.10. AnropATM ONTHMH3AUHH TeXHOJOTHYECKOro MpOIECta 0O HANHYHIO
ofOpyR0OBaAHNA
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7.7. TIPOTPAMMHWPOBAHHOE INPOEKTUPOBAHUE
OMEPAIIHOHHOHM TEXHOJIOTHH NTPOU3BOJACTBA
OBYBH

B THROBOH TEXHONOTHH MPOH3BOACTBA OOYBH . yXe HMEKTCH TOTO-
Bhle DEKOMEHJAUHH N0 BHMICJHEHHIO OOepalHl HATOTORMEHHA
06YBH HEKOTOpPHIX HAUOGONSE YACTO BCTPEUAICIUHXCA BHAOB.

OmHAaKO B NPAaKTHKE HPOEKTHPOBAHHA BO3MOXKHBI CJyuas pas-.
PaGoTKH HOBOTG TEXHOJOTHYECKOTQ pelIeHHsd, NPH KOTOPHX HeJe-
HHe HA TNPOLECCH He BCerja COBMAfaeT ¢ THNOBHM, H NepHOANTE-
CKHM IPHXOAHTCA TPGBQAKTE padoTy no oGHOBAEHUIO ONEPANHOHHOH
TeXHOJOTHH, [l TNOATOTOBKY DPOH3BOACTBa OGYBH HOBHIX HETH-
NOBBIX KOHCTPYKIHH 5TH paboThi BHMOOJHAKT 3aHoBo. Kpome Toro,
OpOI'paMMHPOBAHHEIN MeTOA BHIOOPA TEXHOJOTHH HAa 3TOM YpPOBHE
NPOEKTHPOBAHUS MO3B0JAeT ODOCHOBATL NPOEKTHOE peLIeHHE Ha
C/AEAYIOLIEM YPOBHE — NIPH COCTABJIEHUH NpPOrpaMM ynpabJeHHS aB-
TOMATaMH.

HOng 3THX ¥ nOZOGHHIX cnyuyaes HeoBxoAuMo paspaboTaTh npo-
TPaMMHPOBAHHEA METOJ pellleHHA 334aYl NMPOEKTHPOBAHUS, MO3BO-
JRHOWMA HCHoNB30BaTh DBM, rapartupyomuii nosyueHie yHudu-
UHPOBAHHOH, THOH3MPOBAHHON ONEPALHOHHONR TEXHOJOTHH H B TO
e BpeMs ONTHMH3HPORAHHOH 10 MPHHATOMY 3a KPHTepHH moKa-
3aTei. .

Jnast co3napMs TaKOTO NPOrpaMMHPOBAHHOTO MeToaa Heo0OXo-
JHMO COCTABHTh MOZeNb TBODHMECKOrD peIleHds TeXHOJOrHYeckoH
3aM1aYH  HHXKEHEePOM-MPOeKTHPOBLUIHKOM. [IpH 5ToM caeipyer BHe-
JHTh YCTAaHOBKH, KOTOPHIMM OH NOJbL3yeTcd NPH IPOeKTHPOBAHHH
OIEPAUMOHHON TEXHOJIOTHH, COBNHHUTE UX B OPHEHTAIHIO H Ha 5TOH
6aze cOCTABHTL ANTOPHTM H NMPOrpaMMy MOACNHPOBAHHS SBPHCTH-
JecKKX NPOLECCOB,

Haunem pemenne stoff npo6aeMsl ¢ NOCTAHOBKH 3alayH NpPoeK-
THPOBAHHS TEXHONOPHYECKHX ONEpALHH.

HeXOAHEIME TaHHBIMH JUISL 3TOTO ABJAHIOTCA HAOOp BO3MOMKHEIX
MeToflor oOpafioTRH, Tpefyemasa ¢opMa neratell, MeKonepauHoH-
HEle pa3Mepnl 1 HeoGXOEMMAadA MX TOYHOCTh. BapuaHTe o6paboTKH
“petaneil BHOGHPAOTCA B 3aBHCHMOCTH OT NPOHM3BOACTBEHHBIX OTpa-
HHYEHHH — THMOB HMewllerocAa o06opyaoBaHus, npHcnocodleHni,
pacxoia BCIOMOTaTeNbHHIX MAaTepHANoOB, BHAA MaTepHAaJOB, TPY-
OOBHIX 3aTpaT, HOPMATHBOB HZ NPHNYCKH U AD.

Tlpn ¢uxcupoBaHHHEX TPOH3BOACTREHHBIX OrpaHAYeHHSX Halla
IBPHCTHYECKAA 3a4a4a NPOEKTHPOBAHHA 3aKJI0UaeTcs B NPOrpaM-
MHPOBAHHOM BHGODE H3 BO3MOIKHQTO Hafopa MeToAoB O6PalOTKH
ojHOrD, ofecleydBaloilero noayueHie getajeir TpeGyemolt dopMH,
MeXOnepanHoHHEX Pa3MepoB, 3aaHHOH TOYHOCTH MPH MHEHHMalb-
HOI ce6ecTOMMOCTH.

s nawed oTpacny Taxkas KOMOMHATOPHAS 3amaya ONTHMU3A-
UHH HA IHCKPETHO-OIPAHHUEHHOM MHOXECTBe BO3MOMXHEIX 3/1eMeH-
ToB 00PaBoTKH MOXKeT OhTb pellleHa MeTOAOM NpocToro nepeGopa
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Hble Cpeanell TOMMYHB _ : 100130
Hurxn 20, 30 { 10K, 20, 30 ‘ 16K I 40, 50, | B, 10, 20 ~ 3, 6,
1 20K, ) 60 20,30
16K | ‘ )
IlleBpo, wesper, samwa, | Mraw 4A, 4B, | 4A, 4B, 4A, 1A, 4B, ‘
Jak ¥ JApPYrHE TOHKHe 75, 85 \ 75, 85 90, 100 75, 85
KOKHA S _ . J
Hurku 40, 50 21K, 3K 20, 30 40, 50, }
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BCCX BO3MOJKHBIX BAPHAHTOB, HO TAKOH NYTL PeLICHHS 3aAauH He-
fauuoHasen BeaeacTeHe GOJMbIUHX 3aTPaT BPeMeHH HHIKeHepa-npo-
ektupopuuka. [losToMy n/d cokpalmeHHA pacyeTa CO3AAHA METO-
JHKa HTePaTHBHOTO LeJNeHallpaB/aellHOTO nepefopa BapHAHTOB ¢ 10-
MO0  TAGAHYHBIX @JCOPHTMOB, KOTOpPHE MNOSBOJAAKT HAaHTH
ONTHMAJbHOE PElleHNe 33 HeCKOJbKO INAaroh.

TabauyHple aAropHTMbl HanGondee YAOGHB C TOUKH 3PEHHH Ha-
FAARHOCTH, [POCTOTL HCMOJAL3CBAHHA, MHHHMHS3AilHH YHC/AA CTPOK
H CHMBOJIOB I/ onHcaHHA 3afAad. OCHOBaHHl OHH Ha [epeBe pe-
LieHHd (cBa3aHuBEA rpad Ge3 UHKJIOB), LIMDOKO HpHMeHAeMOM AJA
000CHOBRAHHA KAKHX-HO0 ReHcTRHN.

B ra6anyHwx aaroputMax (rafa. 7.4—7.6) ykaswmBaerca pe-
LIeHHe, 3aBUCALIEC OT COBOKYNHOCTH Tpynn yeiaopud X, ¥ (ux na-
3BIBAIOT €IIE BXOLaMH).

Ycnopusa Ha KaXKEOM BXOJAe 33aJalOTCH CJOBECHBIMH (GOPMYJIH-
poBKaMH UM KogoMm. Onu 0603Ha9a0T Kiaaccel H GoJiee MeNKHe
rpyfnsl B MOATPYOIB YCJOBHH, HAMpPUMED BHA MaTepHaNoB, MNpPH-
MYCKH HA CTPOYKY, 3aTHOKY H ap. CBA3H YPOBHell MOryT 3ajlaBaThcst
KaK JIOTHUECKHMM TepPeMeHHBIMH <«Ia», «HeT», TaK H ajrefpauye-
CHKMMH CHMBOJIAMH >, <, =, &, KOTopnlc B 06IeM BHAe 00O3Ha-
uyensl GykBamu A, B. ) '

Ilpr aTOM NepBBIi HHAEKC HPH NEpPEeMEHHOH YKa3HBaeT HOMEp
YPOBHA Ha Aepepe pelieHHH, a BTOPOH — NOPAAKOBHI HOMep Ne-
pEMEHHOH B YPOBHe.

Hanpumep, nepeMennHas Agy OTHOCHTCS KO BTOPOMY YPOBHIO H
O MOPAAKY B HEM OHA YETBEpTAas.

Hckomble peinlensss Z — napaMeTpbl BLIHOJHeHHS Oonepauui, 3a-
OUCHIBAOTCSH B LEHTpe TaGHIEL

aa pemendsa Hawe#l npobiemMb — NPOTPAaMMHPOBAHHOIO BH-
Gopa ONEPANHOHACH TEXHOJAOrMH — HeoOXOUHMO OOUIYI0 3afauy
pazfendTh HAa nojs3ajadd, T. e, HAHTH YHCAO HTepallHH B pellre-
HHH, 2 TaKXe YTOUHHTL KOJHYECTBO HHPOpMAUHH, AOCTATOYHOH
ANA BHOGOpA ONTHMANBHOTO BAPHAHTA.

PaccMOTpHM OpHMeHeHHe YKA3uHHON METOAHKH Ha [pHMepe
BLifOpa ONEPAUHOHHOH TEXHOJOTHH CTPOUKH 3aroTOBOK Bepxa
ofyBH.

[lpexae Bcero caepyer OonpeAenuTe o6beM HHPOpPMalUHH, [O-
CTATOUHBI A 3anQaAHeHHsd Tadaul, AHANM3 THOOBOH TeXHOJOTHH
¥ MPAKTHKH €e NMPHMCHEHHA MOKAa3blBaeT, YTO A/ XapaKTEPHCTHKH
onepaLHi CTPOYKH AOCTATOYHO HMETb CJAeAYIOUIYID HHPOPMAUHI:
1) paccTosinpe CTPOUKH OT Kpas, MM, 2) 4acrora CTPOYKH B Crex-
kax Ha | cM, 3) nomep HHTOK, 4) KIACC MAIIHHBEL, 5) HOMEp HLJLI,
6) npuMeHseMule npHcnocoGMennd, 7) BHA BHIIOJNHSAEMOTO LIBA [0
NPHHATOH KAaccudukanuu, 8) marepuan jetaneii, 9) uHcio cTpo-
yeg, 10) paccrosnve mexay cTpoukamu, 1!) wimpuna npunycka Ha

. CTPOUKY,
- ™ B cBA3H ¢ TeM, 4ro BCA HHDOPMALHSA He MOXeT ObLITL noMe-
LleHa B OJHH TAGJHYHEIH aJrOPHTM, TakK KaK OH OyIeT HMeThL MHOTO
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BXOJZOB H BCJEICTEHE 3TOr0 TPYLHO 0BGO3PKHM, pasjenauM HHbpopMa-
LHIO Ha UaCTH H COCTABHM TPH aJrCPHTMA.

Ha anroputme {cM. TaGa. 7.6) nokasaHW BeTBM [epeBLeB
Xln, Aks Y!E; Blm- ’

B nenom Kaxaas H3 3aKOHUGHHHIX BeTBeH nepeBa pelIeHHS H
€CTh OflHZ H3 MHOXECTBA YCTAHOBOK, HPHMEHAEGMBIX HHXKEHEPOM-
MPOEKTHPOBIIHKOM BG BpeMs pelIeHHs NMPOAYKTHBHOH 3agauu BHI-
Gopa HOpMATHBOB BHIMOJHEHHS TEXHOMOTHUECKHX onepauul. Tague
YCTAHOBKH JIEXAT B OCHOBE SBPHCTHUECKOTO NOAXOLA K MHPOLECCY
BbI6Opa onepanHOHHON TeXHOJOTHH.

B TabnuunoM agaroputme Ne 1 (cM. rtabn. 7.4) BacyHTHBaercs
64 3akoHueHHWe BeTBM JepeRa peuieHHil (64 3anoJHeHHBE KJie-
TOYKH), T. €. 64 MHOTOYDOBHeBLle YCTAHOBKM MO BuGOpPY KiIacca M
THNA WBEHHHIX MALIUH, KOTOPHE TPHMEHAST HHIKEHeP-MPOEKTHPOR-
LIHK [IPH peuleHHH 3ToH 3anaud. PaHee 31U 64 BO3MOXKHLIX BapH-
anTa ¥ KoJxeH OBJ MOMHHTL HHIKEHED-TIPOEKTHPOBINHK, 4TOOH pe-
WIHATL 38444y BHIGODA TOJBLKO ONHOTO H3 BOCHMH IIAPAMETPOB NPO-
uecca CTPOUKH, KOTODble BCe BMeCTe NOJHOCTHIO XapaKTepH3yioT
ONEPALHOHHYIO TEXHOJOTHIO, '

[Ipouecc BeIGOpa MOCHEAYWILUX ABYX MapaMeTpoB — HOMepa
HIJIBl H HOMepa HHTOK — ONHCAH B cheayiotieM TalHUHOM anaro-
puTMe (cm. tafu. 7.5), B KOTOPOM HACUHMTHBaeTcs 78 BeTBeR pe-
IMEHUH.

B aaropurme Ne 3 pas pufopa ocrasbiblX ueThipeX HOpMaTH-
BoB MMeercH 90 MHCOroypoBHMeBMX ycTanopoK. J[aa pelieHus 3a-
naud BHEOpPAa HOPMaTHBGB OMEpPalHOHHON TEXHONOTHH TOJBKO
CTROYKH 3arOTOBOK Bepxa 006YBH HHMKEHEeD-IPOCKTHPOBLIMK JOJXKEH
XPaHHTH B NAMATH ¥ YMeTh ONepPHpOBaThb 232 ycTaHOBKaMH, NpPH-
YeM B KaX/IOM H3 AJTOPHTMOB HMEETCHA CBOE ONTHMH3ALHOHHO®
apero. Tak, B aaroputme Ne | MamnHa BHOHpaeTcd No ee NpoNs-
BOANTENBHOCTH (YacToTe BpallleHW® TJIARHOTO Bajaa), T. €. IO
OPU3HAKY MHHUMH3AUMH TPYAOBBIX 3aTpaTr. B anroputme Ne 2 on-
THMHUSHPYETCA NPOUHOCTL cocTpauuBanus. B anropurme Ne 3 wu-
REMH3UDYETCS PACcXOl MaTeprualloB HA COCTPAYHBAHHE H NPH BCeX
OCTaNbHBEIX PABHBHIX YCAOBHSX BHOHPAIOTCT MHHHMaJibiBle NPH-
OYCK, paccTOdHHe CTPOYKH OT Kpas JAeTatH, & TaKme MeXJY CTpou-
KaMHu.

[Tpu BHGope HapaMeTpoB OMNEPAUHOHHOH TEXHOJOTHH TOJbKO
no cOGOPOYHOMY Ilexy pelllaeTcs CJOXKHASA 3agada onpegenexus 11
MapaMeTpoR CTPOUKH H3 232 [PH NATH KPHTEPHUAX ONTHMHIALHH.
ITOT KOMMJIEKT &JTOPHTMOB IIOMOTaer HHXEeHepY-TpOoeKTHPOB-
IMHKY OGOCHOBAHHO BHOpaTh HapaMeTPsl BHIIOJNHEHHS NpoUecca
CTPOUYKH.

XoTs B npHBeJeHHBIX AJrOPHTMAaX M HeT Kaxkux-JHO0 NPHHUH-
MHAABHO HOBEIX, PaHee He H3BECTHHIX CBEJEHHH O MapaMeTpax Mpo-
necca CTPOUKH, HO (oOpMajiu30BaHHOE NPEACTABJeHHE HX B BHAR
AepeBa pellieHHH 03BOJISIET COCTABHTH JAOCTATOYHO HPOCTOH aJiro-
PHTM H TPHMEHHTH A1A HX BHOGopa DBM,
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Tab6auua?Z6. ®parment rabauunore aaropurma Nz 3 no pabopy paccrosHui ot

| Qnoek BBIpOC- ~ | Paccrosnmne or crpouku | Tommuua 0,5—0.9 By
o
» | TgK, KOHCKHe, | x| flo Kpas, MM Marepya- 1—1,2 B
cBHHHE KOWH J0B, MM
XPOMOBOTO Bgy Ya
nySaends
Paccrosanie MeMLy CTROYKAMH, MM
B22
Yucao cTexkes Ha | oM 1uBa By
E
By, = | ITpunyck Ha crpouky, MM By
-] [
= =
a =5
2
5 TTOAYKOKHHK, = Pacerosgune or CTPOMKH Tonuna | 0,5—0,9 By
|2}
S | anoska, cBa- | o | A0 Kpad, MM MatepHana,
HBIE KOMHE XDO- E MM
= | MoBroro nyGae- 3 1,0—1,2 By,
Z | wua 2 Bag Yoo { 1.2 Byg
2 :
o
=
= L
= | Pacerosnne MeaLy CTPOUKaMyu, MM
By
Uncao cremxkor na | v uma By,
ITpunyck uHa crpouky, | Yncao Opna By
MM CTPOUEK
Byg Bag Y3 | Mee By
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CTPOUEK O KPas, MEeNIY CTPOUKAM M, %UCNA CTERKOB, MPHOVCKA HA CTPOUKY Hetaneii

Bupn wea X,
MNepemerounsl A,
THN coaMemieaus geTaneh Xq -
Hactrpounoft A, TauHolt A, Clp“"’“:‘“"
BeTuik Ay H:Eernﬂgggrf;:lai-m
0,5—09 Z;|1—-1.2 Zis | 2—3  Zyg | Or kpam Tecs | 1—1,6 Zys
1—1,2 Zn Zyg Zaz | MH Zyy Zag
I—1,5 Loy
) 0.8—1,5 (c mep-
Lo dopanmeit —
A YBOeHHOe pac-
; CTOSTHHE OT _
Kpad--AuaMerp
y OTBepCTHA),
L MM Zsn Zae Zyy Zy VAT
6-—8 Zy | 5—6 Zy | 3—5  Z;5 | 3—5 Zyy | 6--8 Zas
5—8 751 Zgy A Z51 Zsg
0,7--09 Zy v Zea Zgs | OT kpas Tecw- | 1,2--1,7 Zeg
ME1
, . Zgy
| 1,0—1,2 2, | I—1,2 Zog | 2—83  Zy | 1-15 Zog Zos
1,—1.7 Zg Zea Zga Zey Zas
1,6—2 (¢ mep-
¢opannefi-—-yn-
BOElIHO®  pac-
CTOSTHHE oT
Kpass -+ aua-
1 MeTp  OTBep-
CTHA) Zy Zoo © Ly Zyy Zyy
!
3—6 Zyna | 45 Zign | 3—9 Zys | 35 Zipa | 56 Zia
3—6 le.'l 211,2 ZII,E Z11,4 le.ﬁ
58 FATRY Z13,2 Zio 12 Z13.:5
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Panee coedate 370 OBLIO CJ0XKHO, TAK K4K OTCYTCTBHE CTPO-
roro NpHHUHNA (opMatH3aluH He NO3BOJANQ HCNOJAB3OBAThH MaTe-
MaTHUecKHH anmnapar.

B noJHocTbi0 NpOrpaMMHPOBAHHOM BHOOpPe ONepaLUOHHOH Tex-
HOJIOTHH ¢ OpHMeHcHHeM DBM HeofxofuMo HepapXxHUECKyIo CTPYK-
TYpy YCROBME TAGJAHYHOIO AJTOPHTMA 3aMHCATh MACCHBOM, B KO-
TODOM KaXAOoMy KJaccy ycaoBHH X, Y coOTBeTCTByeT nepedyeHb
KOHKPeTHHX ycnosuE A, B, YcnoBHS Ha BceX YPOBHAX 3aMMCHIBA-
I0TCs B MOPpAJKe BO3pacTaHHs ux mudpa. [Ipuuaro ypoBHE pazgie-
NATL 3HAKOM ¥, a2 Cpynmul, oGpasywllHe OJHY BeTBb, 3HAKOM
Tak, nanpuMep, maccHB Ta0AHYHOTO aJropHTMa Ne 3 no sxogy X:

XudulZyy o o 2yl Apys . . . Zy, a); A15Xa1,
A elZys o o Za s * XA (Zy,a v Zay,s)y Ase (Zyg v o+ Zg1,4)
HT A

Januce CTPYKTYPH yCJAOBHH N0 BXOAY Y Gyaer GoJee OAHHHOMH
B CBA3H ¢ HAJAHYHeM GOJBLLIOrC YHCAA YPOBHEH,

Hcrkomble napamerpni IBM  onpesedsier Ha nepeceueHHH
CTPOUKH H KOJOHKH MO YCJOBHSIM JOKaAhHOH 3afauH, COOTBRTCTRY-
Iollel BxoaaM co cTopoHEl X u Y.

Hanpumep, nas 3aroToBok Bepxa o6YBH (TaGNHUHBIA a/JrOPHTM
Ne 3) H3 moaykoIiHKa HeoOXOAHMO BHODaTh mapaMeTpPh HacTpou-
Horo B4, Torna Haxoaum B Taba. 7.6 cTpOKYy NMOJYKOKHHMKA (ee
wHdp Yis, Bie). Had onpeneliehns paccTOsSHUA WIBA OT Kpas AETajH
(Y21, Bys) npu rtoamuue matepuana (Ys) or 1 mo 1,2 M (Bay)
YHCJIOBO® 3HAHeHHE 3alHCaHo Ha NepecedeHHd CTPOKH By H croal-
Ba (Xi, A1) — HACTPOYHOH WIOB. JTO YHCJIOBOE 3HAYEHME COCTAB-
asier ot 1 go 1,2 MM, 1. e. 1,1 MM£0,1 MM. TakuMm ke MeTOIOM
BEIOHpaeM paccTosHHe Mexay crpoukamu (Y, B, Ya, Ba)—
or 1,h mo 2 MM, 3aTeM uHc/I0 cTeXKoB Ha | em miBa (Yy,, Biq, Ya,
Byy), paBHoe 5—6; npunyck mas cTpouxd (Y, Bia, Yo, Bzs) TpH
ogHol cTpouke (Y3, Bis) pased 3—6 mm, T. €. 4,54+1,5 mm. C no-
MOLIBIO 3THX TafJIHUYHBIX AATOPHTMOB 3a 2—3 mMuH BmOHpaeM Hc-
KOMEI€ ONTHMH3HPOBAHHEE ilapaMeTPhl TIBA.

C nomombio 3BM cocrasasneM nporpamMMy, KOTopast NPHTOAHA
OJf TNOHCKA pelueHddl no TaOAMYHHM aJropHTMaM ¢ JIoGbIM WHC-
JOM BXOJOB, Pa3HYHOrD cojep:KanHd # radaputoB. Ee oTaHuH-
TeJLHOW OC0OeHHOCThI fABJAAETCS TO, UTO MOXKHO He nepebuparh
BeCh YPOBEHB, @ NMPH HAaXOXKAESHHH HYKHOrQ ajpeca nepefiTH cpaszy
K HAa4YaJy TPYIN CAeAVIOUIEre VpOBHA KaXjore BXoaa.

[MpusegeHHble TaOJiHUHBIE AJAPOPHTMBL TIOCAE HMX OZHOKPaTHOTO
COCTaBACHHA B HayuHOX nalopaTOpHH BeCchMa HPOCTHL H YIOGHH
B HCNOJBb3OBAHKHM TaK¥Ke H NpH HEABTOMATH3HPOBAHHOM INPOEKTH-
poBaHHH, 63 HCHO/ABL30BAHHSA CYETHBIX MAlLWH.

He Tax yX vacTO NPHXOAHTCH BBHIIOJHATE PafOTH GOABLIOTO
ofveMa (mopAika COTHM NPOLECCOB) MO NPOEKTHPOBAHWIO Olepa-
UHOHHOH TEeXHOJOTHH, KOrZa CTAHOBHTCA DaUHOHAJNBHBIM HCNOML-
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sopankne 3BM. OO6blyHo ZOCTATOMHO XOpPOILHE pe3yahTaThl NOAY-
MalOTCA H NPH PYYHOM HCOOML3OBRHHHM TaGJHYHEIX aJrOPHTMOB.
Ho 3Tor sran paGoT Heo6XORHMO BLHINOAHATL TMPH NOLXOAE K Cue-
Aywollefi cTagHH [OPOEKTHPOBAaHHA — CO3JAHMIO NPOrPAMM YOpaBs-
JeHud paboroli aproMara.

IIpoGuema paspaGoTKH nporpamm yapaBJiedHs MAHIHHOR M HX
rpynnamu BeciMa akTyaJhHA.

Ilocne cocTaB/eHHsS MaccHBa TaOMHUHBIX anropHTMOB, T. €.
MACCHBA MPHMEHAEMbIX NPH 33JaHHBIX OQTPAHHYEHHAX TEXHOJOCH-
YeCKHX HOPMATHBOB, HeOOXOLMMC 3alIAQPOBATH KayKAYI0 CTPOUKY.
Tak, vanpumep, mMUGpp 9UCAa CTEKKOB Ha | CM LIBA 3arOTOBKH H3
onofika ¢ HacTpouHeM IBoM 6yger X, Ay, (Zu—Zaa); Yu, Bu,
Yo, Bus(Za—~Zy).

INocae BBOga B mamars DBM maccHBa TafAH4YHOTO aATOPHTMA
MalldHA c¢ [OMOIIb0 CTAHLAPTHOH NpPOrpaMMel Bubupaer o
WHPPY CTPOUKM HOPMATHUBH €e BHIIOJHEHHA. 3areM MallHHa Ie-
yaTaeT 3TH JaHAHe kAH B OyAylleM npH NporpaMMHpPOBAHHOM YII-
paBNeHuy 0GOpPYAOBAHHEM Nepefact KOMAaHAY YIPaBleHUA NPAMO
B IUBEHHHIH aRTOMAT [IJf NepeHAacTpOMKH pabGouyHMx opraHos. IT0
H fABJAETCHA OXHOM H3 OCHOBHHX yacTefl HCXoJHOW uHQOpMaUuH, He-
00X0AHMON [OJ4 COCTABJAEHHA NporpaMMbl paboTHl aBTOMATA.

Hast coepunenus 2BM ¢ xakuM-THOO KOHKPETHBIM THIOM Ma-
INHHBL COCTaBJAETCH TAK HasbBaemas JIPOrpaMMa-noOCTHPOLECCOP
(GasHpyoomiascs B HameM cAyvYae H HA HHQOPMauHH TalJHYHOrO
anaroputMa Ne 2). B pesyapraTe HcuOAb30BAHHMA NPOrPaMME-NOCT-
npoueccopa KOMaHAbl ynpasjeHHs pafoOuHMH OpPraHaMH aBToMaTa
BBIBOLATCH HA MAarHWTHYIO JEHTY HJIH mepdoKapThl.

PasyMeercsi, uTO Takas NpeLBapHTeNbHAs NMOAMOTOBKA HHDOP-
Mal{u OJf TPOrpaMMEl YOPaBJeHUS MoKeT OBITb KaK PYUHOH, Tak
H aBToMaTH3HpoBaHHOH. OJHagc oTMeyaerTcs, 4YTO pYyyHOE Ipo-
rpaMMHpOBaHHe HACTOJABKO CAOMKHO, 4TO NPHMEHKHTH €r0 BO3MOXKHO
TOJNBKO B CaMbIX TNpocTedmHx ciyuasx. Meroj aBTOMaTHYeCKOTO
NMpOrpaMMHPOBAHHS 3IHAYHTENBHO TOYHee, feliesJe, OnlcTpee pyd-
HOTC [POEKTHPOBAHHA, [laa Hero B J1060M ciyyae Heo6XOLHMA HH-
thopManKs, 3aHeceHHas B Ta0NHYHbBIE AATOPHTMEL

7.8, YTOUHEHHWE TEXHOJOTHYECKOI' O ITPOLECCA
C VYETOM PEANBHLIX YCJIOBHH
[IPOM3BOACTBA OBYBH

CocraB/leHHEH nepeveRb TEXHOMOUMYECKHX oOmnepauuid (Mapmpyr)
eue He noJIHLIE, K HeMy HYXHO A00aBHThL ONepalMH IO fepegaye
noaygabpakaTa ¢ OAHOrO yyacTka Ha APYroil B moToke, Mo 3amy-
CKY JeTaJjieft Ha KouBefiep, Bu6DaTh NONOKEHHE B NOTOKE H UHCIO
KOHTPONBHELIX ONEpPaiHii H AP.

YrouHeske npollecca HeOOXOAUMO HAYHHATD C ONPEeLeCHHA YH-
cina n00apBOYHHX onepauuil, CBA3AHHHKX ¢ TPAHCIOPTHPOBKOH H3-
neJHf B NOTOYHOH cHcreMe OGYBHOrC npoH3BoAcTBa. Jaa »Toro

301




C/eRYeT Pa3sMeTHTL ONEPALHH B Hexe H BHOPATb CXeMy ABIDKEHHA
noay@adpitkata no gexy.

Kak # B G0MbIIHHCTBe 2ajad, NPH 3TOM CJAeAyeT NpeiAe BCero
OnpeeanTk:

1) BxoxHyw uudopMauHIo, HeOOXOAUMYW A IHOJYUEHHA pe-
HIeHHA,;

2) MeTon npeofipasopanus BXOEHOH undopMalHH B TOTOBoe pe-
WleHHe, T. e. HafGopel YCTAHOBOK H OpPHEHTANUH IIPOEKTHPO-
BaHHSH;

3} BHXOJAuYH HHQOPMAIHI0 — KOHCUHYIO Helib PelleHHs.

KonedHas Lesap pelieHHss HA 3TOM 3Tale — pa3MelieHHe onepa-
LHA B UeXe — OORMHO He HBIAETCT HCKOMOH HHbopwmailpell o mo-
6apOyHOM YHC/Ie ONepannil B TEXHOJOTHYECKOM MNpOLEcce, a NoJy-
YyaeTcd HNONYTHO ¢ pelleHHeM [MIABHOH 3aja4yd [IPOEKTHPOBAHHSA
stana. OOHYHO KpHUTEpHEM CTeNneHH NOCTHXKEeHWs rJaBHON 1eaH —
OIITHMAJBHOIO pa3MelleHHA onepaunuil Ha MJAOHMIAAH Hexa — ABJA-
€Tcd KakOHK-IHOO0 OIHH H3 CJACAVIOLHX HoKazaTedel: MaKCHMYM
cbeMa NPOAYEHHH ¢ 1 M? WiomaiH; MHHHMH3AIHSA FPY30BBIX M
JOACKHX TOTOKOB HJAH HX lepecedeHHi; ymeHnpluenue cebecTOHMO-
CTH nepemMelleHua noJydadpukata H Ap:. OAUH H3 nepeyHCJIeHHBIX
noxkasatenell BHOHpaeTcsd TJaBHBIM, €ro BeJdHUYHHa ONpeiender
YPOBECHb ONTHMH3ALHH pelIeHHs, ocTajbHble YUHTHIBAIOTCA KaK Or-
PaBHYCHHS NPH NOJYYCHHH PELUCHHH H AOCTHXKCHHE HX ONTHMAJb-
HBIX BeJHYHH ABJAETCHA NOAILEALIO.

AHa/J M3 pelleHHil TPOU3BOACTBEHHBIX 3alad LaHHOIQ 3Tala [0-
KaspBaeT, YTO Ha IPeAlpHsTHAX 34 TJABHHE NOKa3aTelr ualle
BCEro NPHHMMAJOT MAKCHMYM CBEMa MPOJAYKUUK C IJIOIaAH llexa.

BxoaHas WHQOpMANHS anst NOCTHXKEHHSA HeJAH YacTHYHO MOMIy-
UeHa paHee — 3TO MepeueHn CJeOBAHHA ONepanHil TexXHOJOTHYe-
CKOTO Tpolleccd, UHCAO 000PYAOBAaHHA Ha KaXKJoH oNepalHH, ero
rabaput. Ha npeanpuaTusx uMeeTcs W TaKoH BUHA BXOAHOH uH-
(hopMaunH, Kak roTOBHE HOPMH MO TeXHHKe (e30lacHOCTH, paccra-
HOBKH 00OPYIOBAHHA ¢ YKasaHHeM PeKOMeHJyeMblX paccTOfHHM
MeMAYy MaliMHaMH U Ap.

B c¢ea3n ¢ TeM uTO TOJABJAIIEe (OJBIIHHCTBO TEXHOJOTHUE-
CKHX TIPOLECCOB MPOCKTUPYETCH ARA NeHCTBYIOLKX NpeAlpHATHH,
yiKe 3dpaHee M3BECTHH! I[IJIAH IeXa, PACIONOKEHHEe CKJaN0B, BCIO-
MOTaTeJbHBIX MOMELIEHHH U T. I.

'py30oBBle W JIOACKHE TNOTOKH lexa sBJSIOTCH COCTABHOH ua-
CThK) TQTOKOE BCEr0 MNpeANpHATHA, H #X CJIeyeT paccMaTpHBaTh
KaK enuHoe uejoe. Bo BxoiHyi0 HHGOPMAaLHIO 33aYH BXOAST CBE-
JIeHHs ¢ [MYHKTe MOCTYIJICHHS B UeX AeTajeil oOyBH, 0 MecTax Ha-
XOKIEHHSA JMeCTHHUHBIX KJeTOK, 5/I€BATOPOB, NCPeIaIIHX FOTOBYIO
o6yBb Ha CKAAA, T. €. H3BecTHO ofIlee Hanpap/eHHe JBHMKEHHs
noaygabprakaTa W JIOACKHX [OTOKOB. JTH JaHHBE H Mpefonpeje-
JISIOT BEIOOD cXeMH JBHXeHHS noaydabpukara N0 Lexy.

[pu BHBope cxemMbl (IPSAMOTOYHON HJIH 3aMKHYTO!) YUHTHIEAIOT
cJAeAYIolHe YCNOBHR {YCTAaHOBKH NPOEKTHPOBAHHS):
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1) npu mpsiMOTOYHON cXeMe MYBKTH 3al0yCcKa H BHIIYCKa [Ipo-
AVKUHH pasfenedbl, MPH 3aMKHYTOH cxeMe OIH HaxoIaTcd B O-
HOM MeCTe, UTO BLI3HIBAeT CKONJeHHe {OJbLIOrQ KOJAHYECTBa IOJY-
thadpHKaTa M NPOLYKILHH;

2) npu 3aMKHYTOH cxeme TpedyeTcs TOJABKO OBHH IOABEMHHK
LT MEXIYATAMHOH, MEXKIEX0BOH TPAHCIOPTHPOBKH AeTajeft u u3-
penui;

3) GuiToBble noMetleHHs® OOBYHO PAcCNONATawTcad B TOPLAX 314-
HHH, NO3TOMY NPH HCNOAB30BAHHM 3aMKHYTOH CXeMbl MeHee Bepo-
ATHBH NIepecedeHn JIOACKHX U TPY30BLIX NOTOKOR;

4) 3aMKHYTas cxeMa TPaHCNOPTHPOBKU noaydalbpHKaTa HO3BO-
Jasiet Gojtee NMpPOCTO OPraHH30BaTh BO3BPAT KOJOLOK Ha 3aMlyck,
4To ClocoO6CTBYET OPraHH3alWH 3aMKHYTOrO LHKIa ofopora 3a-
THAMHBX KOJMOAOK, NPH KOTODOM OHH ¢ ONepalMH «cbeM 00yBH
€ KOJOAOK» BQ3IBPAIAKITCH HA ONEPalHic «3aNYCK KOMOLOK»;

5) ABHMEHME TPY3QIOTOKOE 110 BHIGPAHHOH cxeme He IOJIKHO
3aTPYAHATL JOCTYI ONEPATOPOB K pabouHM MecTaM H JOJKHO
oflecrieyHBaTh BO3MOMHOCTH OLICTPOHl 3IBAKYALUHH Ji0Jell H3 llexa;

-6) cxema nokHA ofecnieuntb Hanbogaee yrofiHoe pacnogdome-
HHe pabouero y xoHBefiepa (pafouHil cTOMT JIMIOM HaBCTIpeuy HABH-
KEHHIO KOHBeHepa W OepeT HzaedHe Jesofl pyKofl) M MaKcHMaab-
HOe HCnoJIb30BaHHe ecTeCcTBEHHOrO OCBellleHHA (MeJaTeabHO ¢ 1Ipa-
BOH CTODOHH);

7} uyHKT nepezaud o6YyBH W3 IieXa Ha CKAAZ A0JKeH OwITh
pacrnosioxeH KaK MOXHO OJHMKe K CKJIaly TOTOBOH NPOAVKIMH,
Tak Kak o00yBp B Kopobkax 3aHMMaeT Goaswioll o6neMm; O0OYBHBIS
nonypabpUkarel Gojiee KOMNAKTHH, Gojiee TpaHCOOPTaGe bR,

AdBuxenne noaydadpHrkata B Hexe Ledecoolpa3Ho HauMHATL
OT CKAQLOB, KOTOPHle MOJMHLI PAcHofaraThef (JH3KO K MOATOTO-
BUTENBHBIM LEXaM.

Jdns oGOCHOBAaHHOPO TIPHHSTHA peUIeHHS N0 BHEGOPY CXeMEl
JBHKEHHMS Noay(abpukaTa Heo(XOANMMO MPODPaHMHPOBATL TepeyH-
CJCHHBIe YCJIOBHA MO CTeHNeHH HX BaXKHQCTH, BLHAGNHTE H3 HHX 005-
3aTe/bHEIE U KenaTenblble, AJNrOpHTM aHalAn3a MCXogHOH HHDOp-
Mauiu mpu BHIGOPE cXeMBl ABHXKeHHSA noayhabpyukaTa NOKasaH Ha
cxeme 7.11. C nomolbo ceMH KpHTCpHEB (ceMb JorHYeckux 6J0-
KOB, HJAH YCTAHOBOK [IPOEKTHPOBAHHA) BXOAHAs uHDOpPManHa
TPAHCGHOPMHDYRTCH B TOTOBGE pelielde — DeKOMeHAAHHIo 10 BH-
fopy cxeMBl (ApPAMOTOYHONR HMAH 3aMKHYTORA),

OxHaKO B CBSISH ¢ TeM YTO KPUTepPHH NOKa 3ajaHel B ofimeM
BHJIE, B cioBecHoll (BepbanbHoit) dopwme, 6e3 uicen, nepepaboTxol
HHGOPMALUHH 3aHHMAeTcAd [ABHWM 0O6PA30OM HHIKEHED-NPOEKTH-
POBILUHK, OCHOBHIBARCH Ha cOOCTBEHHOM 3KCMEPTHOM aHaJ H3e U 3B-
pucTHYeckHx crnocobuoetdax. Ha Graox-cxeMe anaropurMa Mnoxasan
OJMH H3 HaHboJee 4acTo MPHMeHSeMHX BAapHAHTOB PaHAKHPOBAHAH
KpHTepHeB BbIOOpa cxeMbl. Mcmoaways paHXHPOBAHHLIA DAL KpH-
TepHEeR, HHKEHEP-MPOCKTHPOBIWIHK BHOKDAET ONTHMAALHEH, MO €ro
MHEHHKY, BADHAHT CXEMH JBHIKeHHA TPY30NOTOKOB,
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CGap uexonmoft HHbopmanui. Thran uexa. TexHOMGIHYECKKA Mpouece
H nop.

Het

Bonsiuian nd MOUMHMOCTE
uexa? HeoGxoonmo mH pasgentTts
[yMKTHL 3aMYCKA H
By CcKa?

Uuene noabremMHHKoR
Gaonee 1

HeT

Kaxoso pasmewteHne
GLITOREIX DOMENIEHHH 1 IatT-
HUHBLX KrTero? UACTHE NM nepe-
CEYEHHA CPYIORBIK M NIOOCKHX
noTaxon?

HMewrca nu 3arpyoHens
€ OpranMsauven IBMKHYTOIO
UMKNE KoToaoK?

HeT

OBecnevensr
fH YCTOBPHR
XOPOUteTrs DoCTyma K paBoymm
MeCTAM ONEPATOPOR K
IBAKY LA X T

OGecneyeno
na T manbonee e
YOoGuoe noromeHne pabo-
MeTO [0 OTHOLICHNIO
K TpaHcropTy?

CoBmewarorca ha
J¥ NYHKTH BeINyCKA

Ha ofYBM K 38Ry CKA Her BAMKHYTIR
[IpAMOTOYMEA RETATER ¢ MONO- cxems
cxemMa WOHHEM CIUTAIA IOTO-
BOf NpOOyKumMy K
detameit?

Cxema 7.11. AnropHTv HpOrpaMMHpOBaHHOrO BbifOopa cxeMH ABHXEeHHA Noaydab-
PHKATA MO MIOWAJH UCKE

[lpt 3TOM c/aeayeT YuHTHIBAThL, YTO pasMepsl NMOTOKOB (pac-
CTOSIHHE -OT 3dNYCKa JI0 BEIMYCKAa) JAMINHBE COOTBeTCTBOBAThH rada-
PHTAM LEeXa HJIH GLITh UM KPaTHLIMH.

TipH pasMemeHHH LeX0B Ha pAasHBEIX 3TaxXaX MHOTOITaKHOTO
3/aHHA TJOUIAAH HX paBHWM Mexay cobof. Ilostomy Ha oaHowm
NMpeANpHATHH, HECMOTPH Ha pA3JHIHOE 4YHCJIO ONepanud B TPO-
Hecce MPoU3BOAcTBA OOYBH Pa3KBIX BUAOB M METOAOB KpeNJIeHH,
AJIHHBL BCEX NOTOKOB JAOJIKHBI ObiTh NPHMEPHO OJZMHAKOBLIMH. 3TO
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NOCTHTAETCH NMyTeM PEeryJauPOBAHHA MOLIHOCTH TNIOTOKOB. B THNOBBHIX
PeKOMeHAAINAX NpelenbBOR AnuHOH kKoHBeHepa cudTaeTcd 48 M,
panHCHANBHOA — 42 M.

Jaq onpemeneHrs TpeGyeMOFO YHC/JIA TPAHCTOPTHPYIOUIHX YCT-
poficTe Bce paGouHe MecTa cHauaja PacHoNaraloT B ONHH DAL H
H3MePHIOT ero IAHHY, JaTeM fIpH ABYCTODOHHeM paiMelleHHH ofo-
PyIOOBaHHS PAL Aensar nonojam, TpeGyeMoe 4HCJIO TPAHCIOPTHPY-
IOIMAX YCTPOHCTE HAXONST, PA3AE/UB 3TY NOJOBHHY AJHHH Ha 42 M
(pauMonaspHAs AJHHA TPAHCTOPTHPYIOIEro ycTpOHCTBA) M OKPYT-
JIHB MOJYHIeHHOe YHCJIO O LENoro.

TTpunaryo cxemMy [OBHIKEHHS TPY30BHIX TIOTOKOB HeOGXOZHMO
ROIUIOTHTL B PEANBHYIO, HCIIONB3YS METOAHKY Bnifiopa OITHManb-
HOTO TPaHCIOPTHPYIOWEro YCTPoHCTBA AAA IOTOKOB 0OYBHBEIX
pabpuxk.

Hayuenue cymecTsyiomelt MpaKTHKH cOODKH o6yBH MOKa3HIBaeT,
YTO NOJABMAs0NMEe GOAbIMHECTBO (Gogee 99 %) norokos ocHamieHO
TPAHCNOPTHPYIOIIEMH YCTPOHCTBAMH, C HecCyllero MeXaHH3Ma Ko-
TOPEIX CHMMaloT 00FeKT npoHussoacTea, Hckawuenne H3 sToro npa-
BHJIA COCTABAAIOT OTAENbHBIE [IOTOKH [0 NMPOU3BOACTBY PE3HHOBOH
06VBH, .N0IYABTOMaTH3HPOBAHHBIE H ABTOMATH3HDOBAHHBIE JHHHM
ITJIK-O, a Takxe omepanny cKJAeHBaHu% -JeTajell Ha KoHBejepe
B TEXHOMOTHYECKOM IIpOLecce KiaeeBol COOPKH 3aTOTOBKH.

Masoe umcsa0 npaMeHseMBX KOHBelieDOB IPOrpecCHBHOIO Me-
Tola (Hez 3arpaT BpeMeHH Ha CBeM OOYBH ¢ Hecyllero ycTpoii-
CTBA) MOXHO OOBACHHTE LENbIM pPAROM HNPHYHH: HHIKOA TOYHOCTHIO
H, C/Iel0BATEALHO, INIOXOR B3aHMO3aMEHseMOCTBIO ZerateH H ys-
JIOB, TIOCTYNAIOIHX Ha COOPKY.

IlpuMeHenne MetoAa cBheMa OOYBH C TPAHCHOPTHPYIOIIETO YCT-
poiicTBa OOYC/OBJAHBAET TaKie HENOAFCTOBAEHHOCTh KOHCTPYKIHA
ofhekTa LM% TOTOYHOR CBOPKH,

dcrHo, uTto mepexos K BHICOKHM (HOPMAaM TNOTOWHOH COOPKH —
4ABTOMAaTH3HPOBAHHBIM JAHHHAM — MOXCT HATH N0 IYTH IPHMEHe-
HHA MeToma paGoTel Ges cheMa NPOLYKLHH, C COXpAaHEHUEM OpH-
eHTanuH 1 dhHkcauun ofpaGaThBaeMoro obLekTa.

TIpumenseMble TPAHCONOPTHPYIOMHE YCTpoOficTsa TpeOyiOT cH-
THs1 oGpaGaTbiBaeMblX H3JeMHH BPYYHYIO, NPHYeM 3aTpPaTH Bpe-
MEHH Ha CBeM ¥ BO3BPAT H3JeanH BPYYHYX NPH NONITYYHOR HX
mepegaue cOCTABAAET MPHMePHO & ¢, a 3aTPaThl BPEMEHH Ha ollepa-
LIHI0, HATIPHMEP HA 3aTAXKKY HOCOYHOH HJH NSATOUHOR YacTH 3aro-
TOBKH Bepxa o0yBH, npuMepHo [5 c. 910 o3Hawaer, uro a0 30 %
BpEMeHH YXOAHT Ha BHIIIOJHEHHE BCIOMOTATeJIBHBIX palor.

TMoaasasiromee GoabmHHCTBO (0K0M0 97 %) KonBefiepHHIX noTo-
KOB pafoTaeT ¢ MaJjbMu pHTMaMH (10 1—2 MuH). IlpH Taknx Ma-
JHX DHTMax W CbeMe H3Jeqnil ¢ KoHseiiepa BpyuHyH0 paboune OoI-
CTPO YTOMJIAIOTCH.

Ha MOTOYHBIX JHHHAX CﬁQpKH [lepenavya MEXxny cnepauHAMH 10
98 Y% 06BHeKTOB MPOHM3BOAHTCH MOIITYYHC (napamu), xora rabapur-
HEle pasMepHl cobupaeMbix 00BLEKTOR MO3BOJAIT OPraHH30BATL UX
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nepeiauy naprafaMu. Takad napTuoHHAs nepeAaaua oOfyYBH HO3BO-
JA€T COKPATHThL BpeMs BHIIQAHEHHA ONepalii, CHHAUTL YTOMJSAe-
MOCTb HCHOJHATES, a TAKXKe MOHOTOHHOCTE ero paborhl.

B ofyeRofi mpoMbiuieHHOCTH HauGoabliee (Gosaee 95 %), Ho
HeJOCTATOUHC OBOCHOBAHHOE pACIPOCTPAHEHHE NOMYUHAH KOHBeEH-
epel ¢ HEeNpephHBHLEIM NOCTYHaTeNlbHHM ABH:eHHeM, [loTokos, oec-
HAILIEHHBIX KOHBefepaMH ¢ MepHOAHYECKHM JABMXKeHHeM, mano. O7-
CYTCTBYIOT 060OCHOBaHHE, PEKOMEHAAUNH H METOAMKH BHOOpa BHIA
OBH¥EHHA KOHBeifepa, CYUeCTBEHHO BAWAKULErc Ha 3aTpaThl npe-
e BCETO BPEMeHH.

XapakTepHO#l yepToii O0YRHOrO NPOH3BOACTBA SIBJASETCS TaKKe
HH3KHH YPOBeHh CHHXPOHM3aDHH cOOPOYHBIX onepapufi Ha noTo-
Kax. 370 c¢Bf3zaHO c¢ npeodiazanueM nowTyusoll c6opka obyBH,
HalHYyHeM KeCTKOH NOC/eJOBATE/LHOCTH BHINCJHEHHS OlNepalnH,
KOMIVIEKTOBAHHS 8 OAHOM IOTOKe 00ODYNOBAHHS PE3HOI NMpPOU3BO-
AHTENLHOCTH, B TOM GHCJe H He KPATHOH NPHHATOMY MJaHy mnpo-
HaBofacTea, PurM cOOpKH OOBIYHO NOCTOAHHBI H HE YUHTHIBaeT
KoJqefaHHe paBoTOCNOCOGHOCTH ONEpPaTopa B TEUEHHE CMEHHI.

IlpuBenensnie AaHHble NO3BOJAWT CAENaTh BHIBOA, UTC 3ajaqa
BHOOpa KOHBeHepa Aafl IOTOYHHIX JHHHA cBODPKH fBJAsETCS MHO-
roleNeBOH, KOMIJEKCHOH, peluleHHe KOTOPoil 3aBHCHT OT MHOTHX
$aKTOPOR W OCYILEeCTBAALTCA TOABKO NPH FOCTHXKEHHH pspa nedaefi.

Ha prifop koHBe#epa BAHSIOT CleAyIOLIHe PaKTOPH:

[) xapakTep H cBOHCTBa mepeMellldeMuIX TDY30B; 3TO MOTYT
GBITE MaTepHanbl H jgeTanH o0yBu (packpOHMHLIE H BHpYyOOUHBIE
LUeXH), AEeTaal 3aroToBoxk {noToKH cOGPKU 34rCTOBOK), KOJOAKA
¢ Xeranasmu (uex cBopku), roropasn o6yss B KopoOKax (ckaaim)
H Ap.;

2} pacmonoxenne paGouero opraHa Koneefiepa B MPOCTpaHCTBe
(ropr30HTANbLHOR, BEPTHKAIBHOE)

3) XapakTep CHCTEMB! aAPeCOBAHHA K pacnpeiesneHHd 06bEeKTa
NPOU3BOACTBA NC Napa/iledbHBM pabounM mecram tana P (an-
cieTyep—pabounii—ancnetyep), PP (aucneryep—pabouni—pa-
Gouui) U Ap.;

4) xapakTep KBHKEHHS HeCcyIlero opraHa koHsefiepa (Hempe-
PHIBHO MOCTYNATEABHBIH MJAH NEPHOAHYECKHIT);

5) cmocob6 ofpaboTku H3zenud (co cheMoM HAH €3 ¢heMa
¢ KonBefiepa);

6) crmocod cpema H3AeJIHE C Hecylero opraHa kousefepa (pyu-
HOH, MeXaHHYeCKHE, aBTOMATHYECKHH) ;

7) TpefoBaHHs K TeXHHUeCcKOR XapakTepHCTUKe KoHpefiepa, Ha-
TIPHMeEp YMCJ0 OJHOBPeMEHHO NOAABAeMHIX H3JeNHH H T. 11,

C yueroM mnepeyncqaeHHHX (aKTopoB BLIfHOp KOHBefiepa npea-
Jaraercs NMPOH3BGAUTHL ¢ MOMOWILI TA0JHYHOrO aaropurMa (cxema
7.12). Tlopapok paforyl ¢ nHpopManreil TaGAHUE TAKOH Xe, Kak
H nPH BHOOpe napaMeTPOB ONePAUHOHHOH TEXHOJNOTHH.

C noMomplo 3ToH TaGJHUE, #AA 10 cTpokam Y; TpeGoBauuit
K THNY KOHBefiepa, BLIOHDAOT OANH HJM HECKOJBLKO ero THIOB.
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Ecan He ymajoch BbiOpaTn ONTH-
MalbHLIA THN KoHBeHepa 3a mnep-
BRI LIar cejeKuMH, TO Jafee pac-
CMATPHBAIOT HECKOJIbKO THOOB H
c IIOMOILbIO AOHOONHHTRALHOTO
KPHTepHS BLIGHPAIOT OAMH THI X,
HaubGoJee COOTBETCTBYIOWMI NpPEND-
ABNAEMHM TpeboBanuam Y.

B mpepnaraeMoff = METOAHEe
KOMIIJIEKCHOH OINTHMHU3AIIHA BbI-
Gopa THHA KOHBefiepa Ha nepsoM
mare  ceJleKUHH  HCIIOJIb3Yercsi
NpHeM  PACCMOTPEHHS  NOJIHOIO
CIIHCKA BCeX BO3MOJKHMBIX BapHaH-
TOB.

Ha nepsomM mare cenexuun

C NoMoOlblo ¢XeMbl 7.12 H3 MHOXKe-
CTBA BO3MOXHBIX 0T00paHo orpaHHYeHHOE YHCAO KOHBeHepOB, Kax-

AHE H3 KOTOpBIX ofecleynBaeT r/jaBHLle TpeGOBaHMs K TNepelade
O6BEKTOB, HO HUMeeT HeKOTOophe OCOGEHHOCTH, HAanpPHMep CKOPOCTh
TPAaHCNOPTHPOBKH, PYYHOH HJIH MeXaHH3HPOBAHHBIH CbeM H3JAENHS
n ap. IMostomy Heo6xoiHMO BHIGPATHL JONOJNHHTENLHHA KPUTEpHH
oOOCHOBABHA Ha BTOpPOM LIare CeJEeKIIHH,

Ha ofmux IPAHUMNOB NOAX0Aa K (POPMUPOBAHHUIO KPHTEDHSA
CeJIEKIHH SCHO, 4YTO OH JAOJMeH OTpaxKaTk 3KOHOMHIO KHBOTO
TpyAa M GHTh B TO e BpeMs NOHATHHEM IO CMBICAY, MPOCTO onpe-
JensieMuM. B Hactominedl sagave omHolt H3 uenefl ananusa ApiA-
eTcs ompejeseHHe BJIHAHHS THNa cOOPOUHBIX YCTPOHCTB Ha TPYHO-
€MKOCTb BHIMOJHEHHs OnepamHii, NoITOMY pacCMOTPHM COCTaBJs-

IOIHe TPYAOEMKOCTH:
= t-rp + ton +tcm

rie lrp— BpEMA MENONEPAUHOHHOTO TPaHCNOPTHPOBaHHA, fonr — BpeMf BHINOA-
HeHHs OCHOBHOH cOopouHOH oONepalHH; few — BpPeMH, XapakTepH3yioilee TOUYHOCTb
CHENPOHH3aluH c60opoTHOf ONepamiH.

VeaosHo coCTaBAAIONIME TPYAOEMKOCTH NOKa3aHH Ha pue. 7.5.

Hs uero anguo, 4o

Pue. 7.5. CTpykTypa TpyRoeMKoCTH
KOMIJeKcHON cOOPOYHONR onepaupy

t'rp _ t'rp. u + t'rp. Pt
rge fppw — BPEMA MEXAHHYECKOH TpAaHCIOPTHPOBKE o0keXTa OT OnepalHH K One-
pauHu; frpp— BpeMA, 3aTPAYHRACMOC ONEPATOPOM Ha ChEM H3AEJHA C HeCYLIEro

opraHa Ko}mei’{epa H BO3BpaT Ha Hero.
B csoio ouepeab

14
toeu = tpty “+ tuexs
rhAe foenm — BpeMA BHTONHEHHN OCHOBHOH waCTH COOPOYHOR ONepallud, OHO MO-
HeT SHTh pydnoe {ply’ H MEXaHH3HPOBAHHOE fyex.

C nenpio 6oNiee MONHOTO PacKPHTHA ocoBeHHOCTEH pacxona
TPYAa Ha BHINONHEHHE ONEPALHA E 3aBHCHMOCTH OT NMpHUMeHZeMHX
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TPAHCIOPTHREX VCTPOHCTE HEOOXOAUMO HPOAHAMH3UPOBATL Xapak-
TCPHBEE COCTABJSIOLIHE TPYIOEMKOCTH: rp, fmex, {ply -

B ¢opmMannzceaHHOM BHAE 33TPATH MOXHO 34NHCATE B BHJIE
CYMMEL  KO3d(UUHeHTOB Keyw, XAPAKTEDH3YIOLIUX 3aTPaTH Bpe-
MEHH (B NpoLeHTax) Ha cOOpPKY 8 NPHHATOM PHTMe:

Koy =Ky + Ky + K3— Ky,

rac Ky — koadrbuIHenT, XapaKTepH3YIOWKA 34TPaThl BPEMEHH HE TPAHCMOPTHPOBKY
M3ACAHA OT OAHON omepauuu Kk jgpyroii; Ky;— ua cbeM HM3lemns ¢ ABHKYLlerocs
KOHBeHepa U BO3BPAT Ha Hero; Ks-— 3aTpaThl BpeMeHW, CBA3AHHHE C TOUHOCTHIO
CHHXPOHHM3ALIM QUepanun, Ky — CHUKCHHE 3aTpaT BPeMeuH, 3aBHCAIUMX OT KOJH-
YeCTEa QANOBpeMeNHO CcoGHpaeMblx 0OBEKTOR Ha OCHOBHOH ONepanum.

Adna Boifopa ONTHM4/ABHOrO BAPHAHTA KOHEeHepa HeoGXOIHMO
ONpeNeNuTh Benuuuny kammgoro K, ..., K, 1 ux cymmy Keyn. Ipea-
IoUYTEHHe CJAEAyeT OTAAThH TOMY THNY KoHBeHepa, IIpH HCHNOJb30Ba-
HHH KOTOPOTO frp Oy@eT HaWMeHbllee, T. €, M HaHMeHbLiasl TPYyAo-
eMKOCTh Bcell onepaund. Tak, wacTo Berpedaercsi 3afjada BhHfopa
THMa KoHBefiepa w3 JiByx HMewomuXcs (Hanpumep, KITIHO-OIT #
MEKMII-1M), 0oaHHAKOBO TNPHIOAHHEX 110 DACNOJOKEHHIO B IIPOCT-
paucTBe, cmocofy cheEMa H3Leus, XapaKTepy aipecOBaHHd H AP.
Torpa nposoasT caeayiouwtuii pacuer. Konpefiep KITIMO-OI1 npex-
Ha3HAYeH JAd IOMTYYHOH (fomapHoii) lepefiayd OG'beKTa NHPOH3-
BOJACTEA 0O Quepaimuam, IIpexae Bcero moACYHTHBAKT M0 TEXHOMIO-
THuecKo#l BeJOMOCTH ofiliee yucao pafdoudx mecT, Hanpuvep 30,
YHCAO nlapandenbHuix pabounx mect 10 (Ha onepauuy Goabwe oa-
HOfl MamuHbl), puTM 60 ¢, NJIHHA 0OYTH olepaTopa IpH cheMe
o6ysu 1—1,2 M, BpemMa ua cbeMm OOYBH ¢ KOHBelepa H BO3BPAT Ha
Hero 6 ¢, Torga

Keyw 1=K +-Ko+ Kg— Ky =04 10+ 15—0=25%.

Tak kak BpeMs TPAHCMOPTHPOBKH COBTAfaeT cO BPEMeHEM Ipo-
BefleHHst 06paboTKY Ha omepalii, 1o Ky,=0;

Ky=16/60-100=10%.

B cBf3H ¢ TeM YTC [POLEHT HEPEBLINOJHEHHS TeXHH4YecKH 000-
CHOBAHHBIX HOPM OGHuHO ne upepbmiaer 15 %, To npuMeM Ky=15.
Tak xkak 00ypbL IepenaeTcs No OAHOH Nape, QLHOBPCMEHHO cOOH-
paeTcs oans o0berT 1 K;=0.

B cayyae npuMeHeHHs koHpefiepa MKMII-1M

Kywin=Ki+ K-+ Ky—K; =01+ 154-5—0=20%,

K, =0, npu pacuere K; HaZo y4YMTHBaTh, 4TO JJbKa ¢ 00YBbIO
HAaXOAHTCH He Ha ABMAKYIUEACS LeNH KoHBeitepa, a B palouedl soHe.
Paccrosnue no o0yBM, T. €, [JIHHA NMYTH DYKA ONepaTtopa cOKpa-
waercs 10 0,6 M H BpeMA Ha »TOT MyTh A0 3 ¢, Toraa Kp=23/60X
x100=5Y%. Kak Buauo us pacueta, Keymri—25%, Keywnr=20 %.
CaenopaTennyo, no HOKA3aTel0 TPYAOEMKOCTH Ha BTOPOM luare
cesleKIM H3 [JBYX KOHBeHepoB MOXHO mnpeanodecte MEKMII-IM.
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Ilpu >70M cAenyer yuHTBIBATh, UTO HEOBXOAUMO NMPOBECTH, KAk
O0LIUHO, SKOHOMHYeCKoe 080CHOBAHHE MPHHATOIO TEXHOJAOTHUECKOrO
pelleHHs. DTO CBR3aHO C TeM, YTO CTOHMOCTb KCHBeHepa, npeld-
IOUTHTEILHOIO MO TEXHOJAOTHHECKHM XADAKTEPHCTHKAM, MOMKeT
OnlTL Buicokod. Torga 3KCHOMHS B TPYLOBLIX 3aTPaTax MOMeT He
NepeKpHts AONOJHHTENLHBIE PACXOABl HA aMOPTH3ALUKI H Ap.

[IpocToTa M NpEeHMYIUECTBC NPeAJaraeMoOd MeTOLHKH COCTOHT
B TOM, 4YTG NIPH OlEHKe BAPHAHTOB PeliUeHHA CPABHHBAIOTCH TOJDBKO
Te 3aTpaThl, KOTOpHE M3MEHAIOTCA IIPH PACCMOTPEHHH XapaKTepH-
CTHK 00LEKTOBR Pa3HBIX THNOB, B HAlleM cJydyac KoHeeflepos.

C menpio OKOHYATeJbHOrO YTOUHEHHS HeoOXOAMMOTo yHcna pa-
fouMXx M oNlepauHi cJhaejyeT paccTaBUTh o00pyAOBaHHE HA IJIO-
agy mexa.

Jast pemienns 3TOH 3anauu HeoGX0AUMO clenyollee:

1) rEpafoTaTh cBoj (OPMaNH30BAHHBIX I[PABHJ 1[I0 paccra-
HOBKe OOODYAOBAHHA B NOTOKe, HA NJAOILAAH IleXa M B HeJoM 1o
NPeINPHATHIO ¢ YYETOM ONTHMAJBHHIX [GITAXKHBIX [DPY30TNOTOKOB;

2) cocTaBHTL AaATOPUTM PACCTAHOBKH oOOpYLOBAHHSA HO NAO-
1ia1H OTOKA, Lexa;

3) cocraute nporpammy patotrs IBM.

dopMannzoBaHHble [PABHJAA PACCTAHOBKM OOOPYIOBAHHS A0J-
JKHBL YUMTHIBaTh BHIPAGOTAHHHIE NMPABHAA [O TeXHHKe BeaonacHo-
CTH, HOPMATHEH NG PacnoJoxeH#H 0OOPYAOBAHHS OTHOCHTEJIBHO
APYT Apyrda, ONTHMAaJIbHEIE BEJTHUHHBE APOXOA0B MeXIY TOTOoKaMH,
cTeHol # o0opyAoBaEHEM, TODHAMH KouBeHepa M CTeHaMH Hexa

‘Bee aTH jgaHHble GepyTcA M3 CIPABOYHHMKOB [0 MPOEKTHPOBE-
HHIO MPEATPUSATHEH.

3apanee B namars IBM BBoauTes MHboOpMALNA O HAHMEHO-
BaHWH, rafapHTHHIXx pa3Mepax H TpefyeMoMm KodHuuecTge 0BGoDyLO-
BAHHA, 0 [LIOWAIM lleXa, a TAKXe O BHAE BBIMOJHAEGMON OmepauuH
(pyunasa, Mawuuuag). [lo 9THM [LaHHBIM CO3AAH aACOPHTM MpPO-
rPAMMHPOBAHHON paccTaHOBKM 00OPYLOBAHMS.

ITo zanandomy aaropurmy ans 3BM EC-1020 coctasaena npo-
rpaMMa na fAsbike PL/l; 3BM mMecTe ¢ rpadONOCTPOUTENEM B dB-
TOMATHYECKOM PpeXHMe UYeDPTHT I1aH ONTHMAaJbHON pacCTaHOBKH
oGopynoBaHus Ha TJIOLIAMH IeXa.

B pesy/NbTaTe NpUMEHEHWA NPOrpaMMHPOBAHHOTO Metoia SBM
HEe TOJLKO BHIOHPaeT no mWHppy o8yBH ONTHMAJRHBIH TEXIOJOIH-
HeCKHH NIpouece, Ho H PACCYHTBIBAET HEOOXOLHMOE KOJIHUYECTBO
06apyAOBaHuA, YHCAO pafoudxX MecT W KOJHUYECTBO MAaTepHaJoB,
COCTARJAET NPOEKT PACCTAHOBKH 00OPYAOBaHHS IO MVIOWALH LEXa,
PACCHMHTLIBACT CeGeCTONMOCTL NPOH3BOACTBA OOYBH ¥ DPHOBLIL.

B unesoM onTHMalNbHOE pemleHHe 3TOro GJACKa 2aAad Te3BOJHET
BHICBODOAHTL HHMKCHCPHO-TEXHHUECKHA TEpcoHal OT PCHICHHA da-
CTO MOBTOPANWINXCH OJHOTHIHKEIX 3aAa4Y, MOBBICHTh TEXHHKO-IKO-
HOMHYECKHE NMOKA3ATeNH PabGOoTh NpeLlPHATHS.

Teneps yse BHEHO Ha naaHe uexa, IAe ¥ CKOMBKO OpHGaBR-

JOCh ONEPanHil 110 TPAHCNIOPTHPOBKe noJydalpHraTa M H3NEAHA.
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Ho6aBasieM 9HcaH0 3THX OPraHH3AllMOHHHX onepaudii K paHee pac-
CUHTAHHBIM TeXHOJIOMHYECKUM. ’

QOcTaercs mMOACYMTATE YHCAD KOHTPOJbHBIX OMepaunui Ha 1o-
TOKe€ H TOTMa BOSMOMXHG OKOHYATENBHO ONPele/HTh UYHCIeHHOCTh
paforapux B Lexe.

Uuecno BApHAHTOR pa3MellleHHsT KOHTPOJALHEIX omepanufi Ha no-
TOKe MOXeT OHITbL AocTaTouHO OOJbIIHM. [IpA 3TOM conocrtasie-
HHe ABYX BaDHAHTOB PACCTAHOBKH KOHTPOJLHBIX ONMEDallHH ¢ HeJbIo
BHIGOpAa H3 HHX ONTHMAJBHOTO OCNOXHEHo AeficTBHeM O0JbIIOrO
YHCJAA PA3AHYHHIX HE KOJHYECTBEHHBIX, He GOpMaaH30BaHHHIX bak-
TOPOB, KOTOpHle cJedyer YYHTEHBaTbh. Takue Nioxo QopManuzye-
MBble 3aJaUH TPHHATO pElath METOAOM KOJJIEKTHBHHIX SKCIepT-
HEIX OIEHOK, 3HaYHTEeJbHO COKPAllas 4YHCJIO pPacCMaTPHBAEMEIX
BaDHAHTOB 3a CYeT anpHOPHOR (70 onbITa) OLEHKH MHOTHX H3
HHX K4K HeNepCleKTHBHAIX.

IMpu KoNJIEeKTHBHOR >KCTMEPTHOH OleHKe HAMAYYIIETO pasMelle-
HHSI KOHTPOJIbHEIX ONepanHil Mo TEeXHOJNOTHYECKOMY Npoleccy pa-
60Ty NPOBOJST B HECKQIBKO CTagMi:

1. Cuauana TeXHOJIOT, OPTAHH3ATOpP BSKCIEPTH3Hl, COCTABJAET
BO3MOXKHO Godpllee 4uCI0 BAPHAHTOB PASMEINeHHA KOHTPOJALHBIX
NOCTOR B MOTOKE. '

2. 3aTem TOT XKe TEXHOJOr BHABAAET NMOKA3ATENH TEXHOJIQTH-
UECKHX ONEPALHH, KOTOPHE ONpeleNAITCS MO KaXIOMYy BapHAHTY
KOHTPOJIA.

Ta6nonuuma 7.7. MMokasare/H OLUEHKH BApHAHTOB KOHTPOAA
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3. CocrasJjsietest Tada. 7.7, B KOTOpol BCe YKasaHHBe [0Ka-
3aTeNl pa3melnaioTcd 10 CTPOYKAM B cayyaHHOH OOCAeZoBaTeNRkh-
HOCTH.

4. Hanee ra6n. 7.7 nepegaercs sKciepram.

B rafa. 7.7 sKcOePTH HOJXKHBL NpoctasuTh oledku (ot 1 mgo
10): cHavana B TpeThel rpade BMecTO @y, ..., 4, ..., @, OLUEHKA
BECOMOCTH BJMAHHA, BAXHOCTH CAMHX noKasarteneli. Hampumep,
€C/IH SKCNepT CHHTAET W3 MNOoKasaTedell kauecTBa CAMBIM BaXCHEIM
nokasarteir Ne 3 (mpouent roguo#i o6yBH), TO OH NpOCTaBISeT
smecto a3 uucao 10.

3aTeM 3KCHEPTHl 3aNOoJHsSIOT ocTanuHele rpadsl. [Ha ux nepe-
CCUCHHHM €O CTPOYKAMH MPUCTABIAIT BMECTO Oy ...0Opm ONOATH 00
oanomy uncay (or 1 zo 10} B 3aBHCHMOCTH OT OGecneqeHH KaX-
JOTO TIOKA3aTeNd B KaXKAOM BAPHAHTE KOHTPOJA.

Tax, ccau sKcmepT CUHTAET, UTO BO 2-M BapHaHTe MPOLEHT rol-
HoH o0yBH GyjeT caMblii HH3KHMH, OH NPOCTABJAAET BMECTO Ozy UHCJO
lurT o :

IMocne nepecuetoB pawnblx Taba. 7.7 3anoauserca tada. 7.8
KOHEYHOr0 Pesy/abTaTa onpoca.

W3 upumepa, npupemeHuoro B rtafa, 7.8, BHAHO, 4TO KaK 00
CyMMe B3BEIIEHHHIX OLEHOK, TAK M [0 YHCAY NePBEIX MECT Lpef-
nouTHTedAeH 3-fi BaPHAHT KOHTPOJIS, TAK yallle BCero H BHIGHPAIOT
no ABYM nepBHM nos3uuuAM. Ho »Tol XapakTepHCTHKH edle He JO-
craToudo, Bubupas BapHaHT KOHTPOJS TOJIBKO TO CPEJHHM H BHC-
WHM OlUEHKaM, MOXHO NOTePSTh HaMMEHLILIHE OUEeHKH, T. e He
yuecTh KPHTHYECKHMH aHa/lu3 oTAenbHoro akcnepra. Ecau sxcuept
AaeT OYeHL HH3KYIO OLEHKY BAPHAHTY K €70 MHEHHe He cayyafiHo
(r. e. ero KBaJu(UKAUHA BHCOKA), TO CJHeLYyEeT NPABECTH ¢ HAM
cofecelloBaHHe H BHABHTL 00OCHOBAHHOCTL KDHTHUECKHX 3aMeya-
uuh, OoHaxo uallle BCEro, ecJH BAPHAHT KOHTPOJAS TOJNYUHA IBe
nepBhle BLICLUIHE OLEHKHW, TO H TPeTbd OHBaeT JAOCTATOYHO
BBICOKOH.

TaG6auma 7.8 Pacuer UHCTOBWIX MOKA3ATENeR OUEHKH BAPHAHTOB KORTPOJS

CpeznAf DUPHKA KOHTPONA NG BapHAHTaM

Kpatepuft onTHMaasHoctTH

1-8 2-1t 3t 49 5-ft
CyMMa R3BelENHBIX OLEHOK, 162,3 175,4 187.5 143,1 151,2
Ganaet i :
Unchio nepprx MecT (MakKcH- 1 2 4 0 1
MANLHEIX OueHOK noKazaTe-
aelt)
Hanmenbuan olleHKa BapHaH- 64,2 87,7 98,4 50,2 55,4
Ta, Gannnl ’
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Ha sTom sakanuusaérca Buifop BapuanTa KOUTPOJSs, H 1f0Jy-
qawTcd HocJeJHne HCKOMBie AAllHble, YHCAO paéouux MeCT, KoJiu-
YECTBO KOHTPOJICPOB.

Temepr umeerca BcH HeoOXoAuMaa HHPOPMalHs JJIs OTpene-
JIEHH: CYMMapHOrg YHCJHa paﬁoqnx MeCT na TOoTOKe, B lLeXe, T. €.
ITHM YTOYHEHHEe TeXHOJOTHYECKOTO nponecca B peafbHBIX yCno-
BHAX MDPOH3BOACTBA 3aBePIIAETCH,
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