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BBEAEHME

Ho Bennkoii OKTA6pbCKOA COLMANHCTHUECKOH PeBOJIOLHH 4aco-
"BOH MPOMBILLIEHHOCTH B Poccuy He 6bl10, €C/IH He cUHTaTh HeGoJIbLIHX
MacTepCKHX 10 H3rOTOBJEHHIO M PEMOHTY MOPCKHX XPOHOMETPOB B
[Terep6ypre, Npor3BOACTBA I'MPEBLIX YacOB 613 MOCKBEI U HECKOJIb-
KX MacTepcKux, NpHHaAJexawux wBeiinapckum dupmam «Ilasen
Bbype», «Mosep», «Jlanrenrop», rae npousBonuIu c60pKy GbITOBBIX
YacoB U3 NPUBO3HBIX JeTased.

B CCCP B HauaJe 20-x ronoB Ha 3aBoje «ABuanpu6op» B Mockse
OblI0 OPraHW30BaHO MPOU3BOJACTBO NMPOCTEHIIUX MasTHHKOBLIX 4acoB
(«XxOXMKOB») M cOOpPKa OYIUJIbHUKOB YAaCTHUHO M3 HUMIIOPTHBIX Je-
Tagned.

YuuThiBas BO3pacTamlLyo NOTPe6HOCTb HaceeH sl H IPOMBIIIJIEH-
HOCTH B OBITOBBIX U TeXHHUecKHx dacax, COBETCKOe IPaBHTE/IbCTBO B
maprte 1929 r. mpuHAIO pelleHHe O CTPOUTeNbCTBe B MOCKBe 4acoBbIX
3aBOJIOB, KoTopbie yxKe B 1930 r. BHITYCTHJM TepBYyIO NapTHIO Kap-
mMaHHbiX dacoB (l-# MockoBckuii yacoBoi 3aBon), GyAHIbHUKOB
¥ HACTOJIbHbIX 4acoB (2-it MOCKOBCKHHA 4acOBOH 3aBOA). DTOT roi H
CUHTAETCH TONOM POXKAEHHS UYacOBOH NMPOMBIILINIEHHOCTH.

OcBoeHne NpOU3BOACTBA YACOB 110 GLICTPbIMH TeMNaMu. B nepBbie
rojfibl 4acoBasi MPOMBILIIEHHOCTb MOJydasa [0 HUMIOPTY MPYKHHBI,
yacoBble KaMHH, yepBsuHble (pe3bl, BONOCKH, mMacaa ¥ aAp. Ho yxe
B 1939 r. MOCKOBCKHE 4YacOBble 3aBOJbl H3TOTOBJSAJHM uachl M3 OTe-
yecTBeHHbIX AertaJjei. B 1940 r. 6bl10 BBINYLLEHO OKOJIO 3 MJIH. LUT.
6biTOBbIX yacoB. B romwl Benuko#i OreuecTBeHHOH BOHHBI YacoBble
3aBOJbl BBIYCKAAW OGOPOHHYIO NPOAYKLHIO, HO yKe ¢ 1944 r. Hauan
BOCCTAHABJIMBATHCS BbIMYCK GbITOBHIX 4aCOB.

B 1943—1952 rr. 6bin co3nanbl HHMM dacoBo#l mpoMmblliieHHO-
crd, CKb uyacoBoro KamMHeBOro CTaHKOCTPOEHHS, Hasla)KeHO MPOU3-
BOACTBO 06OpPYNOBaHUSA, MHCTPyMeHTa, NMPHOOPOB M BCEX OCHOBHBIX
W BCIIOMOTAaTe/NbHbIX MaTE€pUaJOB, ObLIM MOCTPOEHBl YACOBbIE 3aBOAbI
B ropogax Cepno6cke, Epesane, Yriuue, Yensibuucke, 371aTOyCTe,
Yucronone, OpJge. DTO NO3BOJUIO0 OCBOUTH IIPOU3BOJACTBO MOJAb30BAB-
IIHXCS GOJBILUM CIPOCOM H MOMYJSIPHOCTBIO YacoB mapok «[loGenas,
«3Be3na», «Canor», «Monnusi». [lanbpHelilllee pacilidpeHHe accop-
THMEHTA 4acOB W MOBbLIIIEHHE NMPOU3BOAMTENbHOCTH TpPyla Ha Gase
MeXaHH3aluH, aBTOMaTH3alHH H CrellHalu3alul 3aBOJOB MO3BOJHJIO
6osiee TOJHO YAOBJETBOPHTb MOTPe6HOCTH HaceneHuss COBETCKOTO
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Cowo3a B yacax M BBLIUTH OTeueCTBEHHOH 4aCOBOMH HpOMblL[JJIEHHOCTI/I
Ha MHPOBOH DBIHOK.

C 1975 r. HauaTo OCBOEHHE 3JEKTPOHHBIX YaCOB CO CTPEOUYHOMH
¥ LU poBOi UHANKAlMell (KaK HapyuHbIX, TaK U KPYNHOrabapUTHbBIX),
3JIeKTPOMEXaHHYECKUX YacCOB.

B 1980 r. 6bu10 BbinylleHO OKOJI0 70 MJH. LUT. GBITOBBIX 4acOB
KaK HapyyHbIX, TaK W KpYMHOTaGapuUTHbIX, B TOM 4YHCJE OKOJIO
4 MJaH. WT. 3eKTPoHHBIX. OCBOEHHE JIEKTPOHHBIX 4acoB NOTPeGoBasio
OpraHu3allMid NPOH3BOJACTBA HHTErPasbHbIX MHKPOCXeM, KBapLeBBbIX
pPe30HAaTOPOB, MHHUATIOPHBIX MAarHHTOB U HCTOYHHKOB TOKa, MHKpO-
NPOBOJOB M APYTHX KOMIUIEKTYIOLIUX H3JAeJHil U MaTepHaJIoB.

B Hacrosiiiee BpeMms BBINYCKAIOT MeXaHHUYECKHe, 3JeKTPOHHO-Me-
XaHHYeCKHe U 3/JeKTPOHHHe (KBapleBhle) uachl. DT 4achl HNOJpazie-
JISTIOTCS Ha HapyyHble H KpymHora6apuTHbIEe (HANOJbHbIE, HACTEHHBbIE,
HacToJIbHble U OYAUJbHUKK) CO CTPEJOUYHOH ¥ U POBOH MHIUKALHEH
BpeMeHH, 60eM ¥ MY3blKaJbHOH MPUCTaBKOH B Pa3iUYHBIX BHELIHHX
othopMIIeHHSAX.

[IponsBoaCTBO YacoB B COBeTCKOM Colose 6asnpye'rcn Ha TpuMme-
HEHHUH COBPEMEHHOro o60pyIOBaHUS U TepenoBOH TeXHOJOruu, obec-
MeuyuBaIOILUX TOJYydYeHHe [eTajed W y37J0B C TOYHBIMH H. CTaGHJb-
HbIMU pasMepaMu. IDTO SBJASETCH OCHOBHbIM (DaKTOPOM, MO3BOJMSIO-
MM NOOHBATBCS BBICOKOH B3aWMO3aMeHSIEMOCTH [eTaJell, UTO B KO-
HEYHOM HTOTre MOBbIIIAET TOUHOCTb U HafeXKHOCTb NPUGOPOB BpeMeHH.

OcHOBHbIE TIYTH MOBLIIIEHHS] KauecTBa U3JeNHH — COBepLIEHCTBO-
BaHHe TEXHOJOTHUYEeCKHX IPOLEeCCOB, MOBBILIEHHE TeXHOJOIHYHOCTH
pa3paGaTbiBaeMblX KOHCTPYKLHH, y/ayulleHHe OPraHu3alud U yInpas-
JIEHUS] TPOU3BOJCTBEHHbIM IIPOLECCOM W MNOBbILIEHHE KBaJupukalnuu
paboTamoIux.



1. TEXHONOINMYECKUHA NPOLLECC OBPABOTKMU
YACOBbBIX AETAJIEA

1.1. OBLLUME CBEAEHMS
O TEXHONOTWM
YACOBOTO NMPOU3BOACTBA

Yro Takoe TeXHOJOrHg? IDTO CJAOBO NPOUCXOLUT OT COENUHEHHS
JBYX rpeueckux cjaoB: techne — HCKyccTBO, MacTepcTBO, yMeHHE H
logos — nousTHe, yuenue. To ecTb TEXHOJOrHSI — 3TO yUEHHE O Mac-
TepcTBe. EcjiM rOBOpPUTb O TEXHOJIOTHH YacOBOTO MPOHU3BOACTBA, TO
5TO y4YeHHe O MacCTepCTBe H3TOTOBJEHHS deTajell W yacoB.

OCO6eHHOCTBIO TEXHOJIOrHH YaCOBOTO TNPOU3BOJCTBA SIBJSIETCSA TO,
yro o6pabaTbiBaeMble AeTajd HMelOT MmaJjble pa3mepbl (ot 0,1 mm),
MOAyAH 3y6uaTbhix 3auenmneHdd — ot 0,05 go 1,0 MM, momycku Ha
pasMepbl B HEKOTOPBIX caydasx cocrasisiioT 60 %, a napamerp mepo-
XOBATOCTH 06paboTaHHOH MOBePXHOCTH A0 20 % OT HOMHHAJBLHOIO
pasmepa gmetanu. Ecau B obiieM MalIMHOCTPOEHHH U mpuBopocTpoe-
HUU JAJ51 TIOJIyYEHHS] NMOBEPXHOCTH 2—3-TO KBAJUTETOB TOYHOCTH H
napamerpa wmwepoxoBaroctd Ra=0,2-+-0,5 MKM HeoOGXOIHMO BHIMOJ-
HUTb 5—6 omepauui, To B 4YaCOBOH NPOMBILIJIEHHOCTH 3TOT XKe pe-
3yJbTaT MoOJyuyalT 3a 2—3 onepanuu. BBuAy Masnbix pa3mepos
JeTajied TOJ/IHMHA Cpe3aeMoro cJos MeTaJjla COH3MepUMa C pas-
MepaMH 3epeH ob6pabaThiBaemoro marepuasna. Ortcioma BbITEKAOT
cnegupuueckue TpeboBaHus K o6pabaThiBaeMOMYy MmaTepuany (med-
KO3€DHHCTasl CTPYKTypa), MaTepuasy pexyllero HHCTPYMEHTa U ero
KOHCTPYKIHH, MeTogaM o06paGoTKM U OOOPYAOBAaHHIO, MeToxaM H
CpeacTBaM KOHTPOJIS.

3apayu, pelraeMble TEXHOJOTHENH YacOBOro Npou3BoacTBa. JIio6oe
u3genne HeoO6XOAUMO H3rOTOBHTb TaK, YTOOGBI OHO COOTBETCTBOBAJIO
KayecTBy, ONpeleasieMOMYy ero Ha3HaueHueM. Eciau 3Te HapyuHble
Yachl, TO OHH JAOJKHBI TOYHO MOKa3bIBaTb Bpems, ObITb HaJAeXKHBIMH U
¥MeTb KpPaCHUBbIH BHEIIHHH BHUJI, MO3TOMY MepPBOU 3amadeil Tex-
HOJIOTHH SIBJISIETCS] M3rOTOBJIEHHE TPHOOPOB BpeMeHH (4acoB) HeoG6-
XOOUMOrO Ka4ecTB a.

KonuuecTBO Tpyaa, 3aTpayeHHOro Ha H3TOTOBJEHHE MPHGOPOB
BpPEMEHH, H3MepSETCS MPOACNKHUTENbHOCTBIO HX H3rOTOBJEHHS, MO-
TOMY COKpallleHHe HeoOXOJUMOro paGouyero BPEMEHH MO3BOJHUT YyBe-
JIMUUTDb BBIMTYCK H3Aenuil 3a TOT Ke nepuoi. CJenoBaTe/bHO, Helpe-
pblBHOE MOBbLIIIEHHE NPOU3BOJUTEJbHOCTH TpyAa S§B-
JsieTcsl BTOPOH 3ajadyell TEXHOJNOTHHU.

O6uiectBy HeOe3pa3JHYHO, KAaKOH LEHOH NOCTHUraeTcss KauecTBO
1 yIoBJjeTBopeHue mnorpebHocTedi B mpubopax BpemeHu. [lostromy
CHHXeHHe ceB6ecTOUMOCTH MNpubOPOB BpeMeHU SBJsETCH
TpeTbel 3amauvel TeXHOJNOTHH.

Hasi usrotos/eHuss J0GOH, na)Ke MpOCTeHIeH NeTalu, HYXHO
pa3paboTaTh HECKOJbKO BaDUAHTOB TEXHOJOTHYECKHUX IPOIECCOB H



U3 HUX BbIGpaTb onuH HaubGoJee 3¢ddekTHBHbIA. Kpurepuem oleHKH
BapHaHTa TEXHOJIOIHYECKOTO MPOoLecca H3TOTOBeHUs GyAyT ABJAATLCA
KauecTBO, MPOH3BOJUTENbHOCTb H ce6eCTOUMOCTD.

Pa3pa6oTka TEeXHOJOTHUECKOro NpoLlecca U3TOTOBJEHHS H3JAeNusi
COCTOUT U3 KOMILJIEKCA B3aHMOCBSI3aHHBIX U BBIIOJIHSIEMbIX B OMpeje-
JIEHHOH MOCJef0BaTeNbHOCTH NeHCTBUA. DTO — YCTaHOBJIEHHE THIA
M OPraHH3alHOHHBIX (POPM NMPOM3BOACTBA, BHIOOD METOAA MOJyUEHHUS
3aroTOBKH, BbI6Op 6a3 M MeTooB 00paGOTKH, yCTaHOBJEHHE MHOCTe-
JOBaTe/NbHOCTH BLIMOJHEHUS ONepaudil H NepexofoB, pacueT Mex-
onepalHOHHBIX MPUIYCKOB H JOMYCKOB, BhIGOp 060pyAOBaHHs, NMpH-
crnoco6/eHUi M peXyLlero HHCTPyMeHTa, pacyeT pexumoB obpa-
60TKH K PeXXHMOB BpPeMeHH M ApYyrHe BOMPOChl, CBA3AHHLIE C BHINOJ-
HEHHeM TEeXHOJIOTHYECKOro Inpoliecca. DTOMY [OJIXKHA TMpPeALIeCcTBO-
BaTh paboTa MO aHaJ/M3Y HCXOAHHIX NaHHBIX — pabouux uepTexen
M TeXHHYECKHX Tpeb6oBaHuH Ha H3[eqHe.

1.2. NOHATHE O TUMAX NPOU3BOACTBA

Bce mnpou3BoACTBO mNoApa3fenfiloT Ha OCHOBHOE H BCIOMOra-
TeJbHOe. .

K 0cHOBHOMY NpoU3BOACTBY OTHOCSITCS 11€XH, B KOTOPBIX U3rO-
TOBJISIIOTCH BCe AeTalu U COGMPAIOTCH H3/Je/dsl,— 3aroTOBHTENbHBIE,
aBTOMATHblE, MeXaHHYECKHE, OTHeJOuHble, TePMUUecKHe U c6OpoU-
HblE.

K BcnomoratelbHOMY TMPOU3BOACTBY OTHOCATCS LEXH,
obecneunBaolie HOPMAJbHYIO paboTy OCHOBHOrO NPOU3BOACTBA,—
HHCTPYMEHTaJbHble, PEMOHTHO-MeXaHHYeCKHe, SHepreTHueckue u Ap.

PyxoBoacTBo paboToii 3aBofa OCYUIeCTBJISIET AUPEKTOP, y KOTO-
pPOro UMEIOTCS HeCKOJIbKO 3aMecTuTe el — ryiaBHbli UHXKeHep (1-i 3a-
MEeCTHTe/b), 3aMeCTHTeNH JHpeKTOpa MO0 3KOHOMHUECKHM BOMNpocawm,
N0 MPOU3BOACTBY, MO O6UIUM BONpOCaM U Jp.

YrpaBJ/ieHde NPOU3BOACTBOM OCYLIECTBJISETCH Pa3JUYHBIMU CAYXK-
6amMu W oragenamd. Ha puc. | npuBemeHa npumepHasi cxema YyIi-
paBJieHUs 3aBOAOM.

[ITpousBoncrBeHHo-qucnetdyepckui oraea ([110)
OCYILECTBJ/ISIET KaJleHJapHOE W ONepaTHBHOe MJaHUPOBaHUE PabOThI
OCHOBHBIX L[€XOB U DYKOBOJCTBO IIO BbINOJIHEHUIO TPOU3BOACTBEHHOMH
nporpammbl. EMy TOAUYMHEHbl BCe OCHOBHbIE I[€XH, & TaKXKe IeHT-
paJibHbI} CKJaj AeTajiedl U nonycdabpuKaToB.

[TnanoBo-skonomuuyeckuit orpen (I130) ocywecrsas-
eT MJIaHHPOBaHHE MOKa3zarejell MO BCeM LiexaMm, HCXOAS H3 oOLIero
IJlaHa NPOU3BOJCTBA, a TaKKe OPraHU3yeT W aHaJH3UDyeT HesTelb-
HOCTb 3aBOja.

Ornen ranaBHoro texHogaora (OI'T) ocyuectasier pas-
pabOTKy TEXHOJOTHUYECKHX MPOLECCOB, NPOEKTHPYET TEXHOJOrHUECKYIO
OCHACTKY M OCYILECTBJISSET KOHTPOJb 3a COOJIONEHHEM TEXHOJOrHYec-
KHX NPOLIECCOB B OCHOBHBIX I[€XaX.
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Otrnean ranaBuoro koHctpykrtopa (OIK) ocyuecrsasier

- pa3paboTKy KOHCTPYKUHMH HOBBIX H3[eNHH, HUX MOZEPHU3ALHIO HU
CNEeJUT 32 NMpaBUJbHBIM H3TOTOBJEHHEM JeTasnell U c60PKOH U3HenuH,
a Takxe NPOBOAUT aHAJNU3 FOTOBOH NMPOAYKLUUHU H OMBITHBIX 06Pa31OB.

Ortpen texHuueckoro kourpoas (OTK) ocyuecrBasier
TIOCTOSIHHBI /I KOHTPOJ1b 32 KAUECTBOM BHINMYyCKaeMOH NPOAYKIUH Ha BCeX
cranusx npousBoacrBa. B o6s3anHoctd OTK BXOOHT KOHTPOJb Ka-
yecTBa MOCTYNAIOUIUX MaTepHassoB, Noay(pabpuKaToB U KOMIIEKTYIO-
LIUX H3Oeaui.

Ornen mexaHu3auuu U aBTomatTuzanuu (OMA)
pa3pabaTbiBaeT U BHeADSET HOBble BHJbl MPUOOPOB U 06OPYAOBAHHUS.

MucrpymenTtaabubid otranea (MO) orBeyaer 3a Kaue-
CTBEHHOE M CBOEBpeMeHHoe ofecleueHHe IeXOB pa3JHYHbIMH HH-
CTpyMeHTaMHu (pe3lbl, CBepJa, MJAlIKH, MeTUUKH, IUTaMmMIbl U Ip.).

OTrnen ranaBHoro Mmexahuka (OI'M) orBeuaer 3a co-
CTOSIHHE U TPaBHJBHYIO 3KCIUlyaTalnuio Bcero o60pynoBaHus, HMelO-
1ierocs Ha 3aBOJe, OPraHU30BbIBAET CBOEBPEMEHHbIH PEMOHT.

Ornen raaBHoro sHepretruka (OI3) orBeyaer 3a
GecnepeboiiHoe cHaGXKeHHe 3aBOAA 3JeKTPHUUECKOH, TelJOBOH U ApY-
roro BUAa 3HEpPrHH.

OTpesn MaTepHaJbHO-TEXHHUYECKOTO cCHaGXeHUA
(OMTC) o6ecrneunBaer TNPOU3BOACTBO BCEMH HEOOXOAUMBIMH OC-
HOBHBIMM M BCIOMOraTeJbHBIMH MaTrepuajamu, noaydpabpukatamu
1 KOMIIJIEKTYIOLIUMH U3JeJHSAMU.

Kpome paccMOTpeHHbIX OCHOBHBbIX TEXHHUECKHX OTHE/O0B Ha KaxK-
JIOM 3aBOJe HMEIOTCH OTHesbl TpyAa U 3apabotHod maatel (OTu3),
oyxrantepusi, otnen xanpos (OK), ormen Texuuyeckoro o6yueHus
(OTO), ormen HayuyHO-TeXHHUECKOH HHQOpPMAaNHH U PalUOHANH3a-
uud (OHTHUPH), uentpanbHasi 3aBoackasi jaGopartopus (LL3JT),
KOHTpOJbHO-U3MepHuTenabHas craHuus (KHWC), uedrpanbHblii HHCTPY-
meHTanbHbl ckiaan (LIMIC), umeHTpanbHbIfl ckaan mnoaygabpuKaTtoB
(LICIT) u np.

B 3aBucuMocTH OT NoTpebHOCTEH HAaceJeHHs U HAapOJHOro XO3si-
CTBa B LEJOM H3JeJHS MOTYT BBIIYCKATbCS B Pa3J/IMUHBIX KOJHUE-
CTBaX — OT eJUHHUI, IO HEeCKOJbKHX MHJJIHOHOB B TOJ, MO3TOMY YC-
JIOBHO TPUHATO IOAPA3JeATb MPOU3BOACTBO Ha €NHHHUHOE, Ce-
puliHOe M MaccoBoOe.

[lon e THHUYHBIM NPOU3BOACTBOM INOHUMAETCH, UTO H3AeJHE
OyleT H3rOTOBJIEHO MO HEM3MEHHBIM uUepTeXaMm eJHHHYHO U B [aJb-
HeHIlleM ero U3roTOBJIEHHE IOBTOPATLCA He GyneT (OmbiTHbIE 06pa3LHl,
VHUKaJIbHble u3Jenus ¥ T. N.). EAUHHYHOe NPOU3BOACTBO OCHAIIEHO
yHHBepcaJ/JbHbIM O6OpyJOBaHUHEM, YHHBEpCAJbHbIMH IIpPHCHOCOOJe-
HUAMU W HHCTpyMeHTOM. KBanudukauus paGouyux eIMHHYHOrO MpO-
U3BOJCTBA JOJI)KHA GBITb BBICOKOH, TaK KakK paboune BEINOJHSIOT pa-
60Tbl pa3HOro xapakrepa. B srom npousBoacTBEe NOAPOOHOTO Tex-
HOJIOTHYECKOTo TMporecca He pa3pabaTbiBaercsi, a CoOCTaBjseTcs
TOJBKO IepeueHb HeOOXOAMMBbIX oOMNepainuii B pacyere Ha TO, 4TO
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LA upermop

3aboda
[7aBubid uHxKEHED Jamecmumens Gupexmapa fﬂML’Emumel
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— 2706H020
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— aro uex
Onsimusii Incnepumen- g I Uexa
yvacmox manbhbly saboda
yqacmaok uunc (ocHobHbie)

Puc. 1. Crpykrypa 3aBona

pa6ouuii HMeeT BbICOKYIO KBaJH(HKALHMIO M BHIIOJHHT paboTy Ka-
yecTBeHHO. CTOMMOCTb H3rOTOBJIEHHSI B 3THX YCJIOBHSIX GyleT BhLICO-
KOH, a BpeMsl U3TOTOBJIEHUS — MPOJOIKHUTENbHBIM.

[Tox cepu#iHBIM MPOU3BOACTBOM IIOHHMAETCHA, YTO H3JesHe
GyIeT U3TOTOBJATHCA MO HEH3MEHHBIM UepTeXXaM MEePHOAUYECKH IO-
BTOPAIOILUMUCS NApTHAMH B TeueHHe ONPeNe]EHHOro nepuona Bpe-
MeHH. B 3aBHCHMOCTH OT KOJMYECTBA H3AeIHH B MapTHU cepuiiHoe
POU3BOACTBO MOAPA3AEL/SIOT Ha MEJKOCePHHHOe, CEPUAHOE U KPYITHO-
cepuiiHoe.

OGopynoBaHHe B MeJKOCEPHHHOM NPOHU3BOACTBE B OCHOBHOM YHH-
BepcanbHoe. YacTHYHO NMPUMEHSIOT ClelHasbHble MPHCIOCOOMEeHH S,
pexyllde W H3MepHTeJbHble HHCTPyMeHTH. [lo Mepe yBennueHus
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Jamecmumens Jamecmumens) Jamecmumens Byxzan-
dupexmopa dupexmapa dupexmapa mepus
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KOJIMYeCTBa ferajied B MapTHH, T. €. NPH Nepexofe K CepuiHOMYy H
KPYITHOCEPUAHOMY TPOU3BOACTBY, NPHMEHSIOT CleLHa/bHbIE CTaHKH,
MOJyaBTOMAThl M aBTOMAaThl; B KPYIHOCEPUHHOM NPOU3BOACTBE
66sibllIasi yacTb OOOpPYyNOBAHHS, PEeXYLIEro0 U H3MEPUTEJNBbHOrO HH-
CTpyMeHTa — clleliiaJjbHble.

B cepufiHoM npou3BOACTBe pa3pabaTbiBAIOT H HOPMHUPYIOT MOJI-
pOGHBIl TEXHOJOrMYECKHH Mporece, U3eJHsI H3rOTOBJASIOT HJIU cobu-
patior naptusiMu. CTOUMOCTb W BpeMf H3TOTOBJIEHHS NPOAYKLHH
YMEHbIIAIOTCH.

[Ton MaccoBBIM MNPOU3BOACTBOM [OHHMAeTCsl HU3TOTOBJEHHE
M3Je/dil 0 HeM3MeHHbIM yepTexkam B GOJbLIMX KOJMYEeCTBax H JAJH-
TeJbHOE BpeMSl.



B’ maccoBoM NpPOH3BOACTBE IIMPOKO TPUMEHSIOT CIelHaJbHble
aBTOMaThl H aBTOMAaTHYeCKHUEe JHHHHU, ClelHaJbHbIH pexXyuuid u us-
MEpHTE/bHbIH HHCTPYMEHT, CJOXKHble aBTOMATH3HPOBAHHLIE MPHCIO-
cobnenusi. TexHosoruueckuii mpouecc paspabaTbiBAIOT MNOAPOGHO,
C YKa3aHHeM KOHKpeTHoro pa6ouero mecra, o0OpPYAOBaHHUS, MPH-
cnocoGyieHusi U HHCTPYMEHTa.

Tun npousBoacTBa MOXKET XapakTepHU3OBAaTbCH UYHUCJIOBBIM MOKa-
3areseM — Koa(h@ULUHEHTOM 3aKpensenus onepauuil K,,=O0/P, riue
O — yucno onepauui, HeOOGXOAUMBIX AJS H3TOTOBJEHHS NAaHHOrO
usnenus; P — yucao pabouux MeCT, Ha KOTODPBIX BLINOJIHSIOTCS OIle-
pauuu. Tlpn K,o<C1 — maccoBoe mnpousBoactso; |<CK;o,<<10 —
KpylHocepuiiHoe Npou3BoAcTBO; 10<<CK,,<C20 — cepuiiHoe mnpous-
BOJCTBO; 2<C K;.,<C40 — MesKocepuiiHOe NPOU3BOACTBO.

CaenyeT uMeTb B BHJY, UTO Ha OJHOM H TOM Xe 3aBOJe, liexe
WJIH ydacTKe MOT'YT GbiThb BCe THUIbl MPOU3BOACTBA u3nenuil. Hanpu-
Mep, BBINYCK JIO6GbIX Hapy4yHbIX 4acoB — CepUiiHOe MPOHU3BOICTBO;
MeXaHH3MOB — OT MeJKOCEPUHHOr0 AC MacCOBOTO B 3aBUCHMOCTH OT
KOHCTPYKIUHH; BBINYCK O(OpMJIEHUH — OT eIMHHUHOro A0 KpYIHOCe-
puiiHoro.

1.3. NPOU3BOACTBEHHbLIA
U TEXHOJTOTHHECKMIA NPOLECCHI

[Ipou3aBOACTBEHHBIM IPOLECCOM Ha3bIBaeTCs COBOKYI-
HOCTb BCEX 3TAlNOB, KOTODhle MPOXOAAT MaTepHasJ WM 3aroTOBKH Ha
NyTH WX TpeBpalleHuss B roroBoe usjenne. OH BKalodaeT B cebs
noJiyyeHde 3aroTOBOK, pa3jnHuHble BUAb 06paboTOK (MeXaHHUEeCKYIo,
TEPMUUYECKYIO, rajbBaHHYECKYIO U T. I.), KOHTPOJb KauecTBa, TPAHC-
MOPTHPOBaHUE, COOPKY, PETYIHPOBKY, YIAKOBKY, XpaHeHHe Ha CKJaaje
U OTnpaBKy mnorpe6urensMm. HMHorma mnpoM3BOACTBEHHBIH TpoLecce
JeJST MO 1(eXaM ¥ BHAAM IPOU3BOACTBA — NPOU3BOACTBEHHBIH Npo-
L[eCC 3arOTOBUTEJIbHOTO, MeXaHHYEeCKOro, TepMHUECKOTo, c6OPOUYHOro
[EXOB.

TexHOJOPHYECKHUM MPOLECCOM HAa3blBAETC 4HAacCTb MNPOU3-
BOJCTBEHHOTO IMpoliecca, colepxKallasi leJeHalnpaseHHble 1edCTBUS
0 U3MEHEeHHI0 U (MJIH) OIpele/ieHHIO COCTOSIHUS NpeaMeTa TpyAa.
3meHeHHEe KaueCTBEHHOI'O COCTOSIHHS KacaeTcsl XHMHYECKHX, (pu3H-
YeCKUX, MeXaHHYeCKUX U IPYrHX CBOHCTB Marepuasa, ¢hopMbl U OT-
HOCHUTEJIbHOTO NOJI0KeHUs neTtajedl npu cOopke, BHEIIHEro BUAA Je-
Tajell. B TexHONOrHUeCcKH# Npouecc BK/IIOYAETCHA U PAA LONOJHUTENb-
HbIX AEHCTBHH, HEMOCPEACTBEHHO CBSI3aHHBIX HJ/M CONYTCTBYIOIIHX
KaueCTBEHHOMY H3MEHEHHIO U3eJHsl. DTO KOHTPOJIb KauyecTBa, OUHCT-
Ka, HMHOrAa TpaHcrnoprupoBaHue. Jlis BBHINOJHEHHS TEXHOJOTHUE-
CKOTO mpolecca AOJXKHO ObITb OPraHU30BaHO W HajJjexalluMm o6-
pasom obopynoBaHo paboyee MeCTO.

TexHonorudyeckuii mpomecc AeJAT HA HECKOJbKO dYacTed mo ¢u-
3UYECKHM W SKOHOMHYECKHM COOOGpaKeHHsIM. 3aKOHUEHHYIO 4YacTb
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