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KOHCTPYKUWUA U OCHOBHbLIE TEXHOJIOTMYECKWE PETYJINPOBKU
LWWBEWHbIX MALUNH OBLLENO HA3BHAYEHUA (YHUBEPCAIJIbHbIX)

JTabopaTtopHasa paborta 2

KOHCTPYKUWUA U OCHOBHbLIE TEXHOJIOTMYECKWUE PETYJINPOBKU
LWBEUHbIX MALLWH CNEUWANIBHOINO HASHAYEHUA

JTabopartopHas pabota 3

KOHCTPYKLUUA N OCHOBHbIE TEXHOJIOTMYECKUE PETYJIMPOBKU
LUBEWHbIX MOJIYABTOMATOB 1 ABTOMATOB

Heab pa6orsl: V3ydeHrne OCHOBHBIX TEXHOJIOIMYECKMX XAPaKTEPUCTUK M IMPHUMEHEHHUS
HIBEHHBIX MaIIMH 00111ero Ha3HaueHus (yHuBepcanbHbIX) (Nel), cnenuanbHoro HazHaueHus (Ne2),
MOJTyaBTOMAaTOB U aBTOMaTOB (Ne3).

Coaepxxanue padoTbl

1. N3yuuTh kiaccuukanuio mBEHHBIX MAITUH B 3aBUCUMOCTH OT Ha3HAYCHUS

2. TexHonornueckue XapaKTEPUCTHKU MaIluH o0111ero Ha3HAYEHUS
(yHuBepcanpHbIX). [I[puMeHeHe cTauMBarOIIMX MallKH.

3. TexHoIOTHYeCKHEe XapaKTEPUCTUKH W TMPUMEHEHHE CIICIHAJIbHBIX IBEHHBIX
ManH (KpacoOMETOYHbIE, CTAYMBAIOIIE-00OMETOYHBIE, TOIITMBOYHbIE, TUIOCKOIIIOBHBIE).

4. TexHOIOTUYeCKre XapaKTEPUCTUKU U MPUMEHEHHUE IIBEHHBIX MOJIyaBTOMATOB U

aBTOMATOB (I[J'IS[ IMPpUIIWBAaHUA ITYTOBUIL, U3TOTOBJICHUA 3aKPCIIOK U HCTGJ’II))
Teopernyeckast yacThb

Knaccudumkaumsa weenHoro obopyaoBaHums.

Mawiunut 05114820 Ha3nauenusa. K HUM oTHOCATCS CTauuBarOIME MallIMHBI YE€JTHOYHOI'O CTCKKaA,
MMPUMCHACMBIC JJIs1 BBIIIOJTHCHUA Pa3JIMIHBIX CTqueK(OHepaHHﬁ)Z CTa4uBaroImux,
00T AUMBAOMIUX, CTCTAIBHBIX, OTACIIOYHBIX 1 BPEMCHHOT'O CKPCIIJICHUS.

Mawunust CneuuaibHo20 HA3HAYeHUA. Brimonassior ornepanru OMMpeaACIICHHOI0O HAMMCHOBAHUA:
BPEMCHHOI'O CKPCIIJIICHHA (BI)IMGTO‘{HI)IC, SaMeTOLIHI)Ie), O6MCTO‘IHBI€, IIOAIIINBOYHBIC U
OTJIeTIOYHBIE (BBILINBKA).

Cneuua./lusupoeanuble mawunsl. K HAM OTHOCATCS MallvHbl, MOPCIHA3HAUYCHHBIC JJIA
BBITIOJTHCHUA OIIPECACIICHHBIX onepaunﬁ MYTEM KOHCTPYKTUBHOI'O U3MCHCHUSA YHUBCPCAJIbHBIX U
CIICIIUAJIbHBIX MaAIIINH. MamuHel AJId BTaYUMBaHWA PYKAaBOB, pPasMCTKHU HpOﬁMBI, oOTaunBaHUs
60pT OB, CTAYMBaHUA OOKOBBIX CpC30B U CPC30B PYKABOB, BLICTCTHUBAHUA BATHBIX IIPOKJIAA0K.
Cneuuaﬂbubte noJjiyasmomamsl U _aemomanbl. K #pM oTHOCSTCS MalIWHBI IJIs1 U3TrOTOBJICHUS
3aKpenoK W MeTeb, NMPUIIMBaHUS (YpHUTYpPbI (IYTOBHUI], KPIOYKOB, METENb), 0O0TauMBaHUs
MAaH¥XCT, 60pTOB, KJIalTaHOB, BOPOTHHKA, U3T'OTOBJICHUSA KapMaHOB.

O6Lwan xapakTepmncTuka LWBENHbBIX MaLUWH

MamuHbl 4eTHOYHOrO cTekka. (OOHOU2ONbHbIE WGElHblE MAUUHbL YEeTHOYHO20 CMENCKa
HEaBTOMAaTUYECKOr0 JACUCTBUS C PEBEPCUBHBIM PEEYHBIM JBUTATEJIEM MaTepuana SBIIAIOTCS
CaMbIM paclpOCTPaHEHHBIM BUJOM 000PYAOBAHHUS.



PaccmaTpuBaembie MaluHBI PaOOTAIOT HA YaCTOTAX BPAICHHsI TJIABHOTO BaJla B Mpeaenax
4000-5000 06/muH, uTO AEMaeT HEOOXOIUMBIM MMPUMEHSTHh B HUX OJIHY U3 TPEX CUCTEM CMa3KH:
[EHTPATN30BaHHYIO, JO3UPOBAHHYIO UITH «CYXYI0» TOJOBKY.

LlenTpanu3oBaHHAasi CHCTEMa UMEET OTKPBITHIN KapTep, 3al0JTHEHHBIA MAcIOM, B KOTOPBIi
norpyxeH Hacoc. Hacoc moj naBieHueM mojaeT Maciao Ha cheprudecKkuii KOJIMadoK, OTPaKasch
OT KOTOPOTO OHO Pa3OpBI3TMBAETCS 10 OCHOBHBIM TPYIIUMCS MmapaM. YacTh mMacia yepe3 GuTuim
MOCTYMAET K TPYAHOAOCTYITHBIM MECTaM, HallpuMep, K 4YeTTHOKY, HTIIOBOAUTENO. M30bITKH Maciia
MOCTYIaT oOpaTHO B Kaprep. HemocrarkamMu Takoi CHCTEMBI SBIISIFOTCS M30BITOYHBIN Pacxoj
Maclia, TIOMaJaHue B OTKPBITBHIH KapTep TPsA3M U OYECOB, BO3MOXKHOCThH MOIMAJIaHUSI Maclia Ha
o0OpabaTbeIBacMOE H3JIEIHE.

B cucreme ¢ 103upoBaHHON CMa3KoW, KOTOpas craia MpUMEHSAThCS 4yTh Oosee 10 ser
Ha3aJl, UCIIOJIb3YIOTCSI MUHUATIOPHBIE 3aKPBITHIE KAPTEPhl U COOTBETCTBYIOIIME HACOCHI (OOBIYHO
J[Ba), & MacJIO MOJACTCS K TPYIIUMCS mapaM 1o TPyOKaMm, HMEIOIIUM PETyJIUPOBKY KOJIHYECTBA
Macia. Macio He BO3Bpaiaercs oOpaTHO B KapTep, YTO MCKIIOYACT €ro 3arpsi3HEHHE, Iojada
MacJja CTpOro J03UpyeTcs.

«Cyxuey» MaluHbl paboTarT J1ub0 BooOIIe 6e3 macia, J1M00 Macio MOJaeTCs TOIbKO K
BHYTPEHHUM TPYIIUMCS TIapaM, HO HE K YCIIHOKY W HIJIOBOJUTEIN0. USIHOK y TaKWX MAaIIuH
BBITIOJIHEH M3 KOMITO3UIIMOHHOTO MaTepHuayia «O0aKpoH», MPUMEHSIOTCS METATIOKEPAMHUYECKHE
BTYJIKH. 3arpsi3HeHHne o0pabaThIBacMbIX JIETANCH HMCKIIOUEHO. Y TaKWX MAIlWH CKOPOCTHOU
pexuM cHUXKEH U He npeBbiaeT 4000 06/mMuH.

Bce paccmarpuBaeMble MalllMHBI BBITYCKAIOTCS B HEABTOMAaTHU3UPOBAHHOM U B
aBTOMAaTHU3MPOBAHHOM BapuaHTaX. ABTOMATH3WPOBAHHBIM BapUAHT COACPIKUT B 0Os3aTEIHBHOM
NOPSAJKE YIpaBJIAEMbI D3JIEKTPUUECKUH TNPUBOA W HAOOp YCTPOWCTB aBTOMATU3ALMU.
JIByXUTOIbHBIC MAITUHBI YETHOYHOTO CTEXKKA MMO3BOJISIFOT MOJIYYUTh JIBE TapajuieIbHble CTPOUYKH.
Bce aByxuroibpHBIC MAIIMHBI UMEIOT BEPTHKAIBHYIO OCh BpallleHUs YeaHoKa. OTIHYaloTcs OHU
paccTosTHUEM MEXIy UTJlaMu, TUIIAaMU JBUTaTeNIe MaTepuaa: peeuHblil, peeuHblid U UTOJIbHBIH,
TPOWHOM W C TSAHYIIAM pPOJUKOM, a TaKXKe MOTYT OBITh C HEPACCOSAMHSICMBI-MU U
paccoequHsIeMbIMU UTToBoAUTENsAMU. llocienHee MO3BONSET CTayMBaTh JAETalM C PE3KUMHU
U3JIOMaMH CTPOYKH Ha yriax. HaubosbInee pacripocTpaHeHHE TTOTYYHITH JIBYXUTOTHBIC MAITHHBI
¢ KOMOUHaIIMel peeyHOro U UTOJIBHOTO TPaHCIOPTEPA.

N3BecTHBI Takke JIBYXHTOJIbHBIC MAIIMHBI C PEXYINIUM MEXaHHU3MOM MEXIy HWIIJIAMH,
KOTOpBIE HCIONB3YIOTCS Ui M3TOTOBJICHUS TPOPE3HBIX KAPMAHOB 3a OJUH MPOXOJ U TS
HEKOTOPBIX JIPYTUX OTEpPaIni.

ABTOMATH3AIUS JIBYXUTOJBHBIX MAIUH HJET B OCHOBHOM IO TOMY K€ NYyTH, YTO U
OJHOHUTOJILHBIX.

OpHOUTONIBPHBIE MAaIMHBI YEIIHOYHOTO CTEXKKA 3UI3aroo0pa3sHol CTPOUYKH MOTYT OBITh
JIBYX-, TPEX- U YCTBHIPEXYKOJbHBIMH, & TAaK)KE MOTYT OBITh INPEIHA3HAYCHBI JUISI BBITOJHECHUS
OTJICTIOYHBIX CTPOUYEK HA OCHOBE MOAU(UIIMPOBAHHOTO 3UT3ara o TUIy OBITOBBIX MAIIIKH.

B nocneaee Bpemst y Benymux (pupM MOSBUIUCH MAITMHBI 3UT3aro00pa3HOro CTEXKa ¢
MEXaHUYECKUM YIPaBICHHEM, KOTOPBIE MO3BOJISIIOT OCYIIECTBUTH OBICTPBINA MEPEXOa OT LIUThS
OOBIYHBIM 3WUT3ar000pa3HBIM CTEKKOM K IMHTHIO MHOTOYKOJIEHBIM 3HUTI'3ar000pa3HBIM CTEKKOM,
Hanpumep, JUKI LZ 2284N, PFAFF 938-U-6/01.

B MammHax 3ur3aroo0pa3HOro CTeXKa aBTOMATH3AIMH ITOJBEPracTCs IMOIEPEeIHOe
OTKJIOHEHHE WTIJIOBOJIUTENSI, YTO IMO3BOJMIO CO3JaTh MAIIWHBI, B KOTOPBIX MOMEPEYHOE
OTKJIOHEHHE OCYIIECTBIISICTCS JMHECHHBIM IIaroBbIM TPHBOJIOM II0 33JaBaeMOM ¢ IIyJbTa
yIpaBIeHUS MPOTrpamMmme.

MammHbl IS IIUThS CBEPXTSDKENBIX MAaTePHAIOB HMMEIOT YBEIHYCHHBIC pPa3Mephl
m1aTGOpMbI, pacCTOSTHUE OT UIJIBI IO pyKaBa MOXET COocTaBlATh 10 750 mM. Kak mpaBuio, oHu
CHAOKEHBI KAYarOIIMMHKCS YSITHOKAMHU I YEJTHOKAMHU C BEPTHKAIBHON OCBHIO BPAICHUS, YaCTO
MPUMEHSIETCS YHUCOHHAsS MTo1aya MaTepuana. OHU UMEIOT MOHMKEHHBIH CKOPOCTHOM PEKUM — OT
800 06/muH. CTauMBarOT MHOTOCJIOMHBIE MAKEThl MaTepUaIoOB TOIIIMHON A0 25 MM B CXKaTOM
COCTOSIHUH.



MammuHsl ¢ TWIMHAPUYECKOM M KOJOHKOBOM MiIaT(opMoil OTIMYAIOTCSA, B OCHOBHOM,
TUIIOM JBMraTelsl MaTepuana U KoJu4ecTBOM Uril. KoJOHKM OJHOUTONBHBIX MallUH OBIBAIOT B
npaBoM (PFAFF 591) u B neBom (PFAFF 571) ucnonnenun. MammHbl OTIUYAIOTCS TakxKe

BBICOTON KOJIOHKW. CTaHapTHAasl BbICOTA KOJIOHKU paBHa 162 mMm, a yBenudeHHas — 424,5 Mm
(JUKI PLC-1690AB).

MalmuHbl HemHOT0 CTeKKA. Mawunbl 0OHOHUMOYHO20 YENHO20 CMEeNCKAd BBITIOIHSIOT
JIETKO PacIlyCKaeMyIO CTPOUKY, IOITOMY UX IMPUMEHSIOT JJI1 BPEMEHHOI'O CKPEIUICHUs IETaleH,
B YAaCTHOCTH, JJI1 BBIMETHIBaHUsA. TakWe MallWHbI BBITYCKAIOTCS B BapUaHTax C IUIOCKOW U
KOJIOHKOBOH TUIaT(GOpMOii.

Mawunvt nomauno2co cmedicka OJHOHUTOYHBIE MCIONB3YIOTCS JUIsl TOJIIMBKM HH3a
u3Jenuil, Hanpumep, 100K, OpIOK, IUIAIIeH, a TaKXKe Ul U3rOTOBJIEHUS HUIEBOK. OCOOEHHOCThIO
TaKUX MAIIVH SBJIAETCS HAIMYNE 3arHYTON UIVIbI, IBUTAOIIEHCS B TOPU3OHTAIIBHOM HAIIPABJICHUH
Y HAJIMYUE OJHOTO MJIM JIBYX IIYHXKEPOB Ul BBIIABIMBAHMS y4acTKa MaTepUalla, IOJIeKalIETo
NpOKaIbIBaHUIO. MallnHbl, KaK MPaBUII0, CHA0KEHBI MEXaHU3MOM JUISI TIPOITYCKA CTEKKOB Yepe3
OJIMH WJIM Yepe3 JIBa CTEeXKa, YTO M03BOJIAET MOIYYUTh OoJiee OJIBUKHOE coeMHEeHue. BricoTa
NobeMa TUTYH)KEpa PerysupyeTcs TaKuM 00pa3oM, 4TOOBl HUTKM HE OBUIM BHIIHBI C JIUIIEBOM
cTopoHbl Martepuana. CTpoyka MPOXOAUT IO INOJOTHYTOMY Kparw Ha HM3HAHOYHOW CTOPOHE
u3nenus. /JByXmIyHKepHble MalllMHbI II03BOJIAIOT IIOJIYYUTh CTPOUYKY, KOTOPAsi PacIloJIOKEHa HE
Ha Kpae, a BHYTPU NOAOTHYTOM 4acTU HU3a U3JeNnd. Takue CTPOUKM Ha3bIBAKOTCS JABOWHBIMHU
MOTalHBIMH.

MaiuHb!l BBIIYCKAIOTCS. B BApUAHTAX C BEPXHUM PEEUYHBIM JBUraTeJIEeM MaTepuala U ¢
KOMOMHALMEN YNpaBIsieMOr0 HUXKHETO M BEPXHEro JBUraTesieill, YTO IO3BOJISIET BBINOJIHATH
II0CAJKY MOJOTHYTOT'O Kpasl.

Ckropusidcubie Mawunsbl 111 COSAUHEHMSI KpaeB JleTajlleld U3 MeXa U KOXKU HCIOJIb3YIOT
OJIHOHUTOYHBIN LENHON CTEXOK. B MalllnHax UCIOIb3YOTCS JUCKOBBIE ABUTATEIN MaTepuaia, a
UIJIa IEepEMENIAcTCsl B TOPU30HTAJIBbHOM HanpasieHMHM. Kaxabli U3 JUCKOB MOXET HUMETh
HE3aBUCUMBIH IIPUBOJI, YTO I103BOJISET BBIIIOJIHUTD IIOCAIKY OJHOIO U3 ci10€eB MaTepuaia. [1o Bugy
m1aTGopMbl — BCE CKOPHSKHBIE MAllIMHBI BBIOJHSIOTCA B BHJAE€ MOHOOIOKA. CKOpHSKHBIE
MaIlIUHBI Pa3JIMYatOTCS [0 CTENEHU TSKECTU COCIUHAEMBIX MAaTEPUAIIOB.

O0HouzonbHbIE MAWUHBL O8YXHUMOYHO20 YENHO20 CMedicka TMPUMEHSIOTCS Ha TeX XKe
ofepanusax, 4TO ¥ MAIIMHBl YEITHOYHOIO CTEXKa, OJTHAKO OOecledyrBaroT Oosiee IMOJABHKHOE
COEIMHEHHE C BO3MOXHOCTBIO 00Jie€ 3HAUUTEIBHOTO JIMHEHHOrO YJJIMHEHUSI COEIUHSEMBIX
neraneii. Tem cambIM IOBBIIAETCSA KA4e€CTBO M3ACIMNA. Takue MalIMHBI HUCIIOIB3YIOTCS IS
COECIMHEHUS AEeTAJIEH U3 TPUKOTAXKA.

JIByX- 1 MHOTOWIOJIbHBIE MAIIWHBI NPOKJIAAbIBAIOT JIBE WA HECKOJBKO MapaljIesIbHbBIX
CTPOYEK LEMHOro JBYXHUTOYHOrO crexka. [lo Buay miardopmsl OHM MOTYT OBbITH C IJIOCKOH,
mmHAprueckoi u I1-o6pasnoii mnatgopmoit. OHM pazaMyalOTCs TakKe HaIllpaBJICHHEM XO0J1a
NeTJINTEIeN — MOoNepeK HalpaBiIeHUs NepeMenieHus moyygadpukara Wid BIOJb HalpaBiIeHUS
nepemenieHust noiygabpukara. B mocneqHem ciydae BMecTe ¢ NETIUTENEM NPUMEHSETCS U
HIMPUTEND ISl 00pa30BaHus NETIIN.

JIByX- U TPEXUTOJIbHbIE MAIMHBI LEITHOTO CTEXKKA IIPOU3BOAATCS C ILUIOCKOHM, a TaKke
nuauHApUIeckon u ¢ [1-o6paszHoii maaThopmoid.

Mnozcouconvhvle Mawunsvl YeNHO20 CMedHcka WMEIOT OOBIYHO METIUTENIH, KOTOpbIe
JIBUTAIOTCSl BAOJb HampaBieHHs] Mojauyd MaTepuaia. UYToObl HpU STOM TMPOUCXOIUIIO
neTneo0pazoBaHue, MallUHBl CHA0)KEHBI JONOJIHUTENbHBIMU MIMPUTEIIMU. Takue MalluHbl
BBITOJHSIOTCS C TUIOCKOM WM IMIIMHApUYeckor miardopmoit. [IpenHa3sHaueHsl OHU IS IINAThS
MOSCOB TPYCOB, IIOPT, OpIOK CIOPTHBHBIX, JPKUHCOB, JUIS BTAUMBAHUS PE3UHOK, IS
HacTpauuBaHUs MOJIOC, IS MTOTYUYEHUS Pa3INYHbIX JEKOPATUBHBIX CTPOYEK.

Mawunvr naockoco yenno2o cmedcka Pa3IUYarOTCA YUCIOM UL, HUTOK U BHUAOM
nepernseTeHni, a Takxke popmoil matdopmel. Hanuiu npuMeHeHne, B OCHOBHOM, JBYX-, TpEX- U
YeTBIPEXUTOJIbHbIE MAIlIMHBI TIOCKOTO LenmHoro crexka. Ilo dopme mimardopmbl BBIIEIAIOTCS



MaIlllMHbl C IJIOCKOH miardopMoil M ¢ nuiauHApUYeckod muatdopmoit. [letnuTtens B Takux
MalIMHAX JBUTAETCs TOIMEpeK HaIlpaBlIeHUs MOoJaud Marepuaia ¥ oOpa3yeT HIKHHMHA 3acTHII
cTpouku. Eciau TpeGyeTrcsi IMeTh TakKe ¥ BEpXHUH 3aCTUJI, MAIlIMHA CHA0XKAETCS PACKIIATUYMKOM,
YTO HE BBI3BIBAET CYLIECTBEHHOI'O N3MEHEHUSI KOHCTPYKIUU.

Mawunvr  Kpaeobmemounvie u cmauusaloujee-ooMemounvie SABIAIOTCS Haubosee
pacupoCTpaHEHHOM TIpyNIION MallMH ULEnHOro crexka. OHM  HMMET, Kak IpaBuio,
g depeHIraIbHbIN HIPKHUN PeeUHbI IBUTaTe b MaTepHaa, a sl TPYIHO TPAHCIIOPTUPYEMBbIX
U 0cO00 TSDKEIBIX MaTepuaioB MOTYT CHa0XaTbCcs M BEPXHUM JBUTATENEM. OTH MallUHbI
pa3IuYaoTCs MO CTENEHH TSHKECTH oOpalaThiBaeMbIX MaTepuasioB. it 0co00 TsDKENBIX
MaTepuajoB KpacoOMETOYHbIE U CTauMBarolllee-OOMETOYHBIE MAIIUHBI MOTYT CHaOXKaThCs
CIICLIMATIBHOM «TPAKTOPHON» JIAIIKOW, TO €CTh MMEIOUIEH JIBOMHOW LIApHUP MO HAIPABJICHUIO
[I0/1a4M MaTepuaa.

ITo Buny 00pa3yeMbIX CTPOYEK MAILIMHBI JEJIATCA Ha!

1) IByXHUTOUYHBIE KPacOOMETOUHBIC;

2) TpeXHUTOYHBIC KPaeOOMETOUHEIE;

3) 4eThIPEXHUTOYHBIE C YCUIIUTEILHOU CTPOUKON (ABYXHUTOJIBHEIE);

4) MITUHUTOYHBIE CTAYUBAIOIIEE-O0METOUYHBIE (JIBYXUTOJIbHBIC);

5) CeMUHUTOYHBIC (TPEXUTOJIbHBIC).

BHyTpu 3TUX Trpynn OHU MOAPA3JEISIIOTCS MO IIUPUHE OOMETKHU U PACCTOSHUS MEXKIY
UTJIAMH.

Mawunbsl, umumupyowue pyunou cmedcox, CHaOXeHbl UIJIOW C JABYMS OCTPUSIMU U C
VILIKOM B cepeirHe. Mria nonepeMeHHo nepeaaeTcsl U3 BEPXHEro B HYXKHUM [IAHTOBBIN 3a5KHUM, a
MEXAaHMU3M IE€PEMEILEHUsI TKAaHU CIBUraeT TKaHb B MOMEHTBI, KOIJIa HUIJIa HAXOJIMUTCS BHE
MaTepuana. MaimmHa paboTaeT ¢ HUTKOH CTPOro OrpaHMYEHHOM JJMHBI, OAMH KOHEI KOTOPOi
KaXKIbIN pa3 1ocJie IPOKoJIa TKaH! NEPETArMBACTCS Ha JIMLEBYIO WM U3HAHOYHYIO CTOPOHY. Tem
CaMbIM JIOCTUTAETC BHEITHUHN 3(PPEKT CTPOUKH, TPOTOKEHHON BPYUHYIO.

MamMHBI-I0JIyaBTOMAaThl. MalMHbI-1I0IyaBTOMAThI MTOAPA3EIAIOTCS Ha LIUKIOBbIE U
HCUOHUKIIOBEIC.

Luxnosvie nonryasmomamol MPUMEHSIOTCS B IPOMBIIIJIEHHOCTH O0JIee cTa JieT.

CBOG Ha3BAHUEC OHH HOJ'Iy‘II/IJ'II/I Hn3-3a TOro, 4ro B HUX aBTOMaTI/I‘IeCKI/Iﬁ HMUKJIT pa6OTI>I
JKECTKO CBSI3aH C YUCIIOM 00OpPOTOB TJIABHOTO BaJia MAIIMHBI.

I[O HCIABHETO BpeMCHI/I CBsI3H Me>1<)1y TJIaBHBIM BaJIOM MallIWHBI, HepeMGHIGHI/IeM 3aKNUMa
¢ nonydadbpukarom, cpabaTbiBaHHEM YCTPOMCTB OCTaHOBA, 00PE3KH HUTOK, TPOPYOKHU MaTepuana
BBIITOJIHAJINCh MEXaHHUYCCKHUMHN Cpejj[CTBaMI/I. 3TO HC JaBaJI0O BO3MOXHOCTH H3MCHATH
aBTOMATHMYECKUM ITUKII MAITUHBI.

COBpeMeHHI)Ie IIUKJIOBBIC HOJ'IyaBTOMaTI)I CH&6)K€HBI CUcCTeMamMu YHUCJIIOBOTO
IIPOTPAMMHOTO YIPABJIEHHUS, TO €CTh CBA3b MEXKAY IOJIOKEHUEM TJIABHOTO Bajla U NEPEMEILIEHUEM
3aXHuMa ¢ 1noiay(adbprukaToM, OCYIIECTBISETCS SIEKTPOHHBIME cpeacTBaMu. OTCIO1a BOZHUKAIOT
[IMPOKHE BO3MOKHOCTH IO MPOTPAMMHPOBAHUIO TOJOOHBIX MOTyaBTOMATOB.

HI/IKJ’IOBBIC HOJ'IyaBTOMaTI)I JCIIATCA HA I‘pyr[l'[BI:

1) momyaBTOMATBI JUISl U3TOTOBIICHUS TIETEIb;

2) 3aKpernovHbIC MOJTyaBTOMATHI;

3) mosyaBTOMATHI [T IPUIIUBAHUS QYPHUTYPHI.

TIlonyasmomamst 011 u320moeneHuss nemeib TPUMEHSIIOTCS B OCHOBHOM JIBYX THIIOB.
IlepBblii BBITOMHSAET NPSAMYIO NETII0 YEIHOYHBIM CTEKKOM W NPUMEHAETCS Ui WU3JIEIUl
0eIbeBOTO aCCOPTUMEHTa, pabodeil onexapl. BTOpOoil BBIMOIHSIET TETIIIO JBOWHBIM IETTHBIM
CTEKKOM, KaK MMPaBUIJIO, OHA 3aKaHYMBAETCS TTIa3KOM, OJTHAKO MOXKET OBITh U TipsiMast eTiis. Takue
IICTIIN XapaKTepHI)I JJIA BerHefI OACXKAbI, 1) KNHCOB. Ha I[perM KOHIIC TAKUX IICTCIIb MOFyT 6LIT b
KIIMHOBAass WJIM IIpsMas 3aKpENKH, a Ha BBICOKOKAYECTBEHHBIX H3IECIHMUAX 3aKpPEIKa MOKET
OTCYTCTBOBaTh. B »TOM ciyyae 3akpenka BBIMOJHIETCS Ha OTIAEIBHOM 3aKpEnOYHOM
[0JIyaBTOMATE.



3akpenounsie nonyagmomamsi NpeAHA3HAYCHBI U1 BBIIIOJHEHUS 3aKPEIOK, (DPUTYPHBIX
CTpOYEK, HACTPAUMBAHUS FTUKETOK. Pa3muyaroTcst 4ucaoM YKOJIOB M KOH(UTYypalHel 3aKpenku.
3aKpenKy BBIIOJTHIIOTCS YETHOYHBIM CTEKKOM. C MOMOIIBIO TaKUX TMOIYaBTOMATOB MOXHO
MPUILIMBATH IIJIEBKU Ha Oprokax, 100Kax, JHKUHCAX.

Ilonyasmomamel 01 npuwusanus @GypHumypsl TPEAHA3HAYCHbI JUIsl TPUIINBAHUS
MyTOBUI], KPIOYKOB Yallle OJHOHUTOYHBIM IIEMTHBIM CTE€KKOM, a IIPU HOBBIIIEHHBIX TPEOOBAHUIX K
MPHUIIIMBAHUIO — YETTHOYHBIM CTEKKOM.

Heyuxnosvie nonyasmomamsi XapakTepU3YIOTCS OTCYTCTBHEM >KECTKOH CBSI3U MEXKIY
YHUCIOM OOOpPOTOB TJIABHOTO Bajla M TOJOKEHUEM MOIy(adpuKaTa OTHOCHTEIBHO IIBIOLIMX
OpraHoB.

B 3aBucumoctu oT (GOpMBI U OCOOCHHOCTEH MPOKJIAIBIBAHUS CTPOYEK HEIMKIIOBBIC
MOJIyaBTOMAThI MTOAPA3ACIISIFOTCS Ha TPYIIIIbL:

1) mpsiMOoCcTpOYHBIE ¢ BBIXOJOM CTPOUYKHU Ha Kpail momydadpukara;

2) mpssMOCTpOoUHbIe 0€3 BhIX0a CTPOYKH Ha Kpai nmosrydadpukara;

3) 17 IPOKJIAABIBAHUS CTPOUECK C MaJIbIM OTKJIOHEHHEM OT IPSMOIA;

4) nuist o6TauynMBaHUs JA€TajeH M0 CI0KHOMY KOHTYPY;

5) n7s HaCTpAaYMBaHUS IETANICH 110 CIIO)KHOMY KOHTYPY;

6) A1 CBOOOAHOTO HIMTHS 110 MPOU3BOJIBHOMY KOHTYPY.

[To KOHCTPYKIIMY HEIMKIIOBHIE MTOJTyaBTOMATHI JICIISATCS HA JBE TPYIIITHL:

1) wIptomas roJIoBKa yCTaHOBJIEHA HEMOJBUKHO, a TI0 33JaHHOMY KOHTYPY MepeMelaeTcs
KacceTa ¢ moryhadpuKaTom;

2) HemoJIBM>KHA KacceTa, a IepeMeliaeTcs MIboas roJoBKa.

HpaKTl/IquKaH 4acThb

Otuet no naboparopHsiM padoTtam 1,2,3 odopmisiercs B Buae daitma Word wimm
npesenTanun Power Point. XapakTepucTuku MIBEHHBIX MAIIMH M HEKOTOPbBIE BHJIbI
PETYIUPOBOK MPEACTABIISIOTCS COOTBETCTBEHHO B (hopme Tabmir 1, 2 u 3. dopma Tadim
HOCUT PEKOMEHJATENIbHbIH BHJ, NPU HEOOXOAUMOCTH TIEPEUCHb MPEAT0KEHHBIX
XapaKTePUCTUK MOXET ObITh M3MEHEH (00aBJeH, HAMpPUMEP, MEXAHU3M TMPOJABUKEHUS
TKaHW, BUJ CIIMBAEMBIX MATEPHUAJIOB, THUIl WIJIbI, IIHPUHA CTEXKKa, HAmpuUMep, IS
3Ur3aroo0pa3Hol CTpOYKH). BO3MOXHO HEKOTOpYH HH(DOpMAIKUIO pa3MEeCTUTh B
pUMeUaHud. PeryIupoBKY MIBEHHBIX MAIIIMH JTIOTTYCTUMO BBIHECTH U3 TAOIHUIIBI U CXCMBI
MpPEACTaBUTh HA OTICIBHOM ciaiiie. B ciaydae, ecnu kakue-TO XapakTEPUCTUKU HANTH HE
MPEJICTABISETCS BO3MOKHBIM, TO B IAHHOM siueiike TaOIUIbl MOKHO (M HY>KHO) ITOCTaBUTh
MPOYEPK.

Jl1s1 3anosTHeHUs TaOIUITBI TIPEAIaraeTcsi paCCMOTPETh COOTBETCTBEHHO IIBEHHBIX
MaII1H:

e o0miero HazHayeHUs (YHHUBEPCAJIbHBIX) CTAYMBAIONIMX YEIHOYHOTO U ILIEMHOTO

CTEXKOB;

e CICHHMAIBHOIO Ha3HAYeHHUs (KpacoOMETOUYHBIX, MOAIIMBOYHBIX, 3aKPETIOYHBIX);
® [IBEHHBIX MOJIyaBTOMATOB U aBTOMATOB.

Jlyis aHanu3a mpemiaraeTcss pacCMOTPETh IIBEHHOE 000PYJIOBAaHHE CIETYIOIIUX
¢upm npoumssomuteneit: JATI, JUKI, TYPICAL, DVK, ZOJE, AURORA, PROTEX,
JACK, PFAFF, SUNSTAR u T.x1.
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Tabmuna 1 — XapakTepucTUKU U PETYIMPOBKU MIBEHHBIX MAlIMH 00111eT0 Ha3HauYeHUs (YHUBEPCAIbHBIX)

Mapxka O6nacThb Cxopocts | nuHa Bricora 3anpaBka Hutel | PerynupoBka | PerynupoBka | MexaHuszm
IBEHOMN MpuUMEHeHus | (CT/MHH) | CTeXKa, obEMA (cxema) HATSHKEHUS JUTUHBI MPOABHKECHUSA
MAalIuHBbI, MM JanKu BepxHeli | HUKHeH HUTEN CTEXKa TKaHU

cTpaHa (TonmmuHa (cxema) (cxema)

MIPOU3BOIUTEND CIIIMBAEMBIX
(doto) MaTepHuasoB)
Tabnuna 2 — XapakTepucTUKU U PETYIUPOBKY MIBEHHBIX MAIINH CIICIIMATLHOTO HA3HAYCHHS

Mapka Obnacth Ckopoctb | JlnuHa/mupuna BeicoTa 3anpaBka | PerymupoBka | PerynupoBka IIpouee
IBEHHOMU MIPUMEHEHHUSI | BpallleHUS CTEXKKa, nogbema HUTEH HATSDKCHUS JUTUHBI
MAalIuHbI, IJIaBHOTO MM JanKH (UTONBHBIX, HUTEN /IITUPUHBI

cTpaHa BaJIa (TonmmuHa | METIUTENCH) (cxema) CTEXKKa

IIPOU3BOUTEND (ct/mMuH) CIIMBAaEMBIX (cxema) (cxema)

(poro) MaTepUaJoB)

Tabnuna 3 — XapakTepucTUKU 1 PETyIUPOBKU MIBEHHBIX MOJYaBTOMATOB U aBTOMATOB

Mapxka Ob6nacth Ckopoctb | JlnuHa/mmpuHa Bricora 3anpaBka | PerynupoBka | PerynupoBka IIpouee
IBEHHOMU MIPUMEHEHHUSI | BpallleHUS CTEXKKA, nogbema HUTEH HATSDKCHUS JUTUHBI
MalIuHBI, IJIaBHOTO MM JAnKH (UTONBHBIX, HUTEU /IITUPUHBI

CcTpaHa BaJIa (TonmmHa | METIUTENEH) (cxema) CTEXKKa

MPOU3BOAUTEID (ct/MuH) CIIMBAEMBbIX (cxema) (cxema)

(doto) MaTepHaJIOB)




Na6opartopHas paboTa 4

KOHCTPYKUUA U OCHOBHbIE MAPAMETPbl OBOPYOOBAHUA
OnA BNAXXHO-TENNOBOWU OEPABEOTKU
Ilesb padoTel: M3yueHre OCHOBHBIX TEXHOJIOTUYECKHX XapPAKTEPUCTHK M BEIOOD
000py10BaHMS JIS BIIAXKHO-TEIIJIOBOM 00pabOTKH

Coaep:xkanue padoTbl

1. O3HaKOMUTHCS C ONEPALUSIMU BIAXKHO-TETIOBOM 00pabOTKH

2. M3yunth K1accuukaIyio 000pyI0BaHUS IS BIaXKHO-TEIIIOBOM
00paboTKu

3. N3y4nTh OCHOBHBIC XapaKTEPUCTUKH 000PYIOBAHUS JJIS BIIAYKHO-TEIIJIOBON
00paboTku

4, Y CTaHOBHUTH B3aMMOCBSI3h MEXIY ONEpaIlisIMH BIKHO-TETIOBOM

00paboTKH 1 000pYAOBaHUEM TSI BIAXKHO-TEIUIOBOM 00pabOTKH
Teopernyeckasi 4acThb

Brnaxno - temnmoBas oOpaborka (BTO) Hapsgy ¢ HHUTOYHOW H  KJIEEBOM
TEXHOJIOTUSIMU SBJIETCSI OJHUM U3 BaXXHEHIIMX COBPEMEHHBIX IIPOLECCOB M3TOTOBJIECHUS
OJleXkIbl M3 JIOOBIX MaTepuanoB. Eil NMpUHAUIEKUT HUCKIIOYUTENHHO Ba)KHAs POJb B
OKOHYATEIHbHOM TMpeoOpa3oBaHuu MOAy(paObpUKaToB B TOTOBBIE H3JCIUS C TEM
KOMIUIEKCOM BU3YaJbHO BOCIIPUHUMAEMBIX IOKa3arenel (00beMHO- CHITyTHON (POpPMOI,
KOHTYPHBIMM JIMHUSIMU, TOJIIIMHON OTAENIbHBIX YYacTKOB U Jp.), KaKue€ OMpPEeNeisitoT
ACTETUYECKYIO TAPMOHUIO ¥ TOBAPHBIN BUJI KaU€CTBEHHO M3TOTOBJIEHHOM o€k 1bl. Takyro
OJIC)K Iy OTHOCST K KaTeropuu Workmanship.

C nomomisto BTO mepeBoasT pUCYHKH ¢ OyMa>XHOTO HOCHTENSI Ha JCTalnu s
MOBBIIIEHUS XY/I0KECTBEHHON BBHIPA3UTEIBHOCTH OJICKbI U TOJIOBHBIX YOOPOB, YIANSIIOT
MSTHA W 3arpsA3HEHHs], YCTPAHSIOT Jpyrue NedeKTbl, B TOM YHUCJIe BO3HUKAIOIIHNE B
IIpoliecce MOIIUBA.

BrnaxHo- TeroBas 00paboTKa IMO3BOJSET MOJNYYUTh Takue (HQPEeKThI, KOTOpHIC
HEJOCTUKUMBI JPYTUMHU U3BECTHBIMH CIIOCOOAaMU, U SIBJSIECTCS JIOTUYECKUM 3aBEPILICHUEM
KOHCTPYKTOPCKUX U TEXHOJOTUYECKUX PEIICHHM, MPOEKTUPYEMBIX IPU MOJATOTOBKE
MIPOM3BOJICTBA HOBBIX MOJIeNe ofexibl. [Ipuuem pazpaboTka KOHCTPYKIUN U TEXHOJIOTUN
W3TOTOBJICHUSI OJIEXKbl BCErJa OPUEHTHUPOBAHA HA TEXHOJOTMYECKHUE BO3MOMKHOCTH
000py1I0BaHMsl, OT KOTOPBIX 3aBUCUT MPUHATHE TE€X WIH UHBIX PEIICHUI.

OTOT mepeyeHb HArJAIHO JEMOHCTPUPYET M  BBICOKYIO MOTPEOHOCTh B

TexHn4deckoM ocHamennu onepanuii BTO. Ha poccuiickoMm pbiHKe 000pyZOBaHUE IS



BTO mpemnarator pasHble 3apyOekHbIE (UPMBI, W XOPOIIO H3BECTHBIE, M TOJIBKO
NPUCTYTAOLIME K OCBOCHHIO pbhlHKAa. HekoTopble BUAbI 000pyIOBaHMS HPOU3BOAAT U
POCCUNCKHE NPEIIPUATHSL.

MHorue 3apyOexHble (GUPMBI IpeLIararoT, Kak MpaBUIO, BECb ACCOPTUMEHT
000pya0BaHHUsl, BKIIIOYAsl U akceccyapbl. OQHAKO JJO HACTOSAILEr0 BpEMEHU UH(OpMAIHS O
TEXHUYECKMX UM TEXHOJOTHYECKUX BO3MOXKHOCTAX TakKoro oOOpylOBaHMsI HE
CUCTEMAaTU3UPOBAHA, HECMOTPS HA OTPOMHYIO ITOTPEOHOCTH B HEW.

B nocnennue pecatuieTvs Nnpou3ouUIM OOJIBLIME H3MEHEHHMsI B 00ecledeHUU
Ka4yecTBa POBEJICHU Ollepalvii Ha COBpeMEHHOM 000py10BaHuU. Pa3BuTue 3ToH rpymnmsl
000pyZOBaHMSI HEPA3PHIBHO CBA3AHO C COBEPUICHCTBOBAHHMEM KOHCTPYHMPOBAHMS U
TEXHOJIOTUY MOIIMBA U NOSIBJIEHUEM HOBBIX MaTEPHAJIOB.

Omnepanuu BTO BBINOTHAIOT HA AETANIX, Y3J1aX, TOTOBOM ofexae. MHoroobpasue
YCIOBUM HMX TpoBeAeHUs, (GopM OIeKIbl, €€ KOHCTPYKTHBHBIX OCOOEHHOCTEH u
MOCTOSIHHO ~ OOHOBJISIIOIIMICS ~aCCOPTUMEHT MAaTEpHaJIOB  OMNPEIEIMIN  IIHUPOKYIO
HOMEHKJIATYpy cIlenuanbHoro obopynoBanus. Ilpu oOmel cTrabMibHOCTH BHUIOB
000pyI0OBaHMsI pa3HbIX MPOU3BOIUTENEH AUANA30H UX TEXHUUYECKUX U TEXHOJIOTUYECKHX
BO3MO>KHOCTEH TI0CTATOYHO BEJUK U MO3BOJISET MPUIaBaTh TOBAPHBIN BUI JIFOOOH 01X 1€
U3 pa3Iu4HbIX MaTEpPUAJIOB.

CoBpemeHHbIe TeKCTUIIbHBIE MaTepHralibl cepuu high- tech nMeroT oueHs croxHYyIO
CTPYKTYpY U (aKTypy MOBEPXHOCTH, KOTOpasi JOJKHA OBITH 00sS3aTEIBHO COXpaHEHa B
npolecce M3roToBlIeHUs ofexabl. CrnenuanbHo i1 NepepaboTKU TaKuX MaTepHalioB,
YYBCTBUTEJBHBIX K OBBIIIEHHOMY JIaBJICHUIO U OBBIIIEHHOW TEMIIEpPATYpE, @ HHOI/AA U K
YBIIQXXHEHHIO, pPa3pab0TaHO OpHUTMHAIBHOE O000pYAOBaHUE, TapaHTHPYIOIIEE OYEHb
OepexHoe oOpallieHue ¢ AeTansiMu oaexabl. ClieyeT OTMETUTh, YTO UMEHHO Oyarojaps
NOSIBJICHUIO TaKMX MAaTepUajoB CO3JaHbl OPUTMHAJIBHBIE TEXHUYECKHE PEIICHUs, B
YaCTHOCTH HCIIOJIb30BAHME CHUCTEMBI HAJyBa BO3AyXa W3 YTIOKWIBHOIO CTOJA JUIsS
00paboTKH feTanel Ha «BO3AYIIHON MOMYIIKE» U TaK Ha3biBaeMas «xojoaHas» BTO.

s nposenenuss BTO moMuMO 37€KTpUYECKON SHEPTrUU HEOOXOJUMBI BOASHOU
nap ¢ OINpEAENICHHBIMU MapaMeTpamMH M BO3JYIIHBIE CpeAbl MOJ PAa3HbIM JaBICHUEM
(cxatele W paspexenHsie). IlosTomy mnepudepus, BriIouaronias JIONOJHUTEIbHBIC
YCTpPOWCTBA K YTIOraMm, IpeccaM, MapOBO3AYIIHBIM MaHEKEHaM W OCTAJIbHBIM BHUAAM

000pyaOBaHMsI, TOCTATOYHO pa3HOOOpa3Ha. Takas TEXHHYECKas OCHAIICHHOCTH JIETAcT



BTO o cpaBHEHUIO C APYTUMU TEXHOJIOTUAMU HIBEHHOTO TPOU3BOCTBA OJTHUM U3 CaMbIX
CJIOXHBIX TpolieccoB. Bece BUIIbI 000pyI0BaHUs 0053aTEIbHO OCHAIIAIOT TEXHUYECKUMU
CpeACTBAaMU KOHTPOJISI U MOJAJEPKAHUS MMapaMeTpOB Ipoliecca sl €ro KaueCTBEHHOTO
MIPOBEACHUSI.

B 3aBucuMoOCTH OT MOIIHOCTH IIBEHMHOTO MPEANpUsATHS, TepepadaThiBaeMbIX
MaTepUaJIoOB M aCCOPTHUMEHTa MPOAYKIMU MNOTpeOHOCTh B oOopynoBanuu st BTO
BapbUPYETCS B LIMPOKUX MPeJIeiaX — OT UCTOJIb30BAHUS €AMHUYHBIX, HA0O0JIee MPOCTHIX
BUJIOB (Yallle BCETO YTIOIOB) O KOMILJIEKTOB, BKJIIOYAIOIIUX BCE BUJIBI OOOPYIOBAaHUS U
MpeHA3HAYEHHBIX U1 MPOBEJICHUS OIEpalii BHYTPUIPOLUECCHOW M OKOHYATEJIbHOU
BTO. B mnHacrosiiee BpeMs KOMIUIEKTHOE OCHAIIEHHE pa3pad0TaHO [isi MOTOKOB,
BBIITYCKAIOIINX MacCOBBIE BHUJBI OACKIBI: MANbTO, MUHKAKU, OPIOKHU, COPOUYKH, IIIATH,
OJTy3KH.

CymecTByeT 1ienas rpyIina BUA0B OJ€XKAbl, KAUECTBEHHOE U3TOTOBICHUE KOTOPHIX
6e3 BTO HeBO3MOXHO, HampuMmep, MalbTO U3 IMIEPCTAHBIX TKaHEW. YENbHBIM BEC
obopynoBanust nnsi BTO B oOmieli HOMEHKIAType IIBEHHOTO TEXHOJIOTUYECKOTO
000pyZ0BaHMsI MOXKET OBITh Pa3HBIM B 3aBHCHUMOCTH OT JKEJIaeMOr0 YPOBHS KauecTBa U
BUJIa OJCHK/IBI.

C yBenuueHueM KojudecTBa enuHull obopynoanus s BTO BozpacraroT
MaTepuaIbHbIE 3aTPaThl U3-3a BHICOKOW CTOMMOCTH BOJSIHOTO Tapa M CXKAaToOro BO3AyXa.
OcobeHHocTsiMU dKciuTyaTanuu  obopyaoBanust it BTO sBasieTrcss moTpeOHOCTH B
JIOTIOJTHUTENbHBIX TTPOU3BOJICTBEHHBIX TUIOMIA/IAX M3-32 HEOOXOIMMOCTU MPOKJIIAIbIBAHUS
MarucTpajie ajs MoJBOJa SHEProTEXHOJIOTMYECKUX cpel (mapa, BO3ayXa) U BBICOKAs
YHEPrOEMKOCTb.

Texnonornueckoit ocooeHHocThio BTO siBisieTcs mmpokuii Auana3oH napameTpoB
BBITIOJIHSIEMBIX OIEpalldid, MPUYEM B3aMMO3aBUCUMOCTh MapaMeTPOB — TEMIIEPATYPHI,
M30BITOYHON BJIAKHOCTH, YCHIJIMSI TIPECCOBAHMS — TPU Pa3HOW MPOJOJDKUTEIBHOCTH
ATANoOB MOATOTOBKH, nedopmaruu u ee puxcauu TpedyeT 00s3aTEIBHOTO COUYETaHUs C
MOKa3aTeJsIMUA CBOMCTB 00pabaThiBaEMbIX MaTEPUAJIOB.

BBuay orpoMHOro Kojau4ecTBa MOCIEAHUX HAXOXKIECHUE PAllMOHATIbHBIX 3HAYEHUN
napaMeTpoB, a TAKXKE OMNpENENICHUE COACPKaHMS U YHUCIa HEOOXOIUMBIX omnepanui
COCTaBJISIET CYTh TEXHOJIOTMYECKO noarotoBku nponecca BTO. BaxHo, uro onepanuun

BTO npoekTtupyroT B 3aBUCUMOCTH OT BBINIOJIHEHHBIX MpPEXAE Onepalnuili HUTOYHOTO



COCIMHEHUsI W HaJIM4YUs COOTBETCTBYIOIIETO oOopynoBanus. I[locineanue wmonenu
obopynoBanust it BTO ocHaieHbl KOMIBIOTEPHBIMH MPOTPAMMHBIMU CpEJCTBAMH,
NO3BOJISIIOIIMMH [TPOBOJUTH 0O0pabOTKYy MO JIFOOOM M3 HMMEIOIIMXCS MPOrpamMM, YHUCIO
KOTOpPBIX MOXeT Jocturarbh 100, BkiIroyas 1 mporpaMMbl IMarHOCTUKHU. Takue cpencTsa
3HAYUTENIBHO OOJEryarT BbIOOpP palMOHAIBHBIX couyeTaHuil mnapamerpoB BTO wu
OTKPBIBAIOT BO3MOKHOCTH IIEHTPAJIM30BAHHOIO YIIPABICHHUS €r0 PEXUMaMHU Ha BCEX
onepanusx.

DKOHOMUS PHEPTUU CTalla TakXKe ABMKYIIUM (aKTOPOM B COBEPIICHCTBOBAHUU
obopynoBanust st BTO opexnapl. DOupMBI-IPOU3BOIUTENN MPEAJIaralOT HOBOE
nokosieHue obopynoBanusi, kotopoe norpednser Ha 30...40 % sHepruu MeHbIIe, YeM
paHee BbITycKaBIieecs. Y ciaoBus paboTel Ha obopynoBannu BTO Bcerna ObuUn 0OHUMEU
U3 CaMBbIX TSKEJBIX B IIBEMHOM MIPOU3BOACTBE BBUY BICOKOW BEPOSITHOCTH TpaBMaTU3Ma
U HEOJAarompUATHBIX TEMIEPaTypHO- BIAXHO-XMMHYECKUX YCIOBHI BO3lyXa paboueit
30HBI (TOBBIIICHHBIC TEMIIEPATYPA U BIAXKHOCTh, IPUCYTCTBUE MTPOTYKTOB TEPMHUUECKOTO
pa3JI0’KEHUsI HAHECEHHBIX Ha TEKCTHJIBHBIN MaTepuall OTJEIOYHBIX MPErapaToB).

['moGanu3anvs MUPOBOW SKOHOMHMKH M TEpPEMEIICHHE LIEHTPOB IMPOU3BOJACTBA
onexabl B cTpanbl KOro-BocTtouHoit A3uu, HaceleHHWE KOTOPBIX MMEET OCOOEHHOCTH
TEJOCJIOXKEHHUSI TI0 CPAaBHEHHIO C E€BPOIEWCKUMH HapojaMu, motpeboBana pa3paboTKu
KOHCTPYKIIUM OOOPYyJOBaHMs, adalNTUPYEMbIX IOJ Pa3MEPHO-POCTOBOYHBIE BapHUAHTHI
KOHKpeTHOro omeparopa. Co3gaHue TyMaHHBIX VYCIOBHHM Tpyna, Korja Mapo- u
TEIJIO0T/IeJIEHNE, POU3BOIUMBINM 000PYIOBAHUEM IIIYM U PUCK TpaBMaTuU3Ma CBEACHBI K
MUHUMYMY, XapaKTepu3yeT nocieanue Mmoaenu obopynosanus aist BTO.

[TpaBunbHbIE BbIOOp OOOpymoBanusi miuss BTO — cioxnas mMHOrodakTOpHAs
3aja4a, TMpU  PEIICHHWH KOTOPOW  MPUXOJUTCS  YUYUTHIBATh  IKOHOMHUYECKHUE,
TEXHOJIOTUYECKUE, TPOU3BOJICTBEHHBIE TPEOOBAHHUS W IKEJIaeMbIi ypOBEHb KauecTBa
TOTOBOH OJEXKIILI.

BrnaxHo-TerioBoit 00pabOTKOW OJEXIbI HA3BIBAIOT COBOKYITHOCTH MPHEMOB TIO
W3MEHEHUIO CBOWCTB TEKCTUJIBHBIX MaTEpPHATIOB BO3JCHCTBUEM TEIUIOTHI M BJIArd IS
MOJIYUYCHUS TEXHOJIOTHYeCKOro 3¢ ¢deKra, yCTOHYMBOTO B YCIOBHSIX OJKCIUTyaTaIlluu
onexapl. Ha nomio oneparuit BTO npuxoautcst 1o 1/3 BpeMeHH U3TOTOBIEHUS OJEXKIbI
TPaAUIIMOHHOTO aCCOPTUMEHTA, HarpuMep, nupkakoB. [{easto BTO sBnsercs nonyuenue

YCTOMUYMBBIX TpPU SKCIUTyaTallMd HIBEHHBIX H3JEIHNA TEXHOJOTHYECKHX JPQPEKTOB ¢



00s3aTEeNIbHBIM COXPAHEHMEM II0Ka3aTeslel CBONCTB TEKCTWJIBHBIX MATE€pUalOB Ha
nepBoHavanbHOM YypoBHe. CpenctBamu A IOCTHIKEHHS LN  SBIISIFOTCS Harpes,
iactTudukanus (yBJIaXXHEHUE), [10JI€ BHEITHUX MEXaHUYECKUX CHJI U OXJIAKICHUE.

TexHonornueckuit 3ppexT MokeT ObITh MONMy4eH Oe3 NPUMEHEHHs BHELIHUX
MEXaHMYECKHX CUJI (HampuMep, olepanuu AEKaTUPOBAHMS M OTIAPUBAHUA) U MOJA HX
neicTBreM (Bce OCTalIbHBIE Cy4an), HO 0043aTeIbHO ¢ HAarPEeBOM W/WJIM YBIa)KHEHHEM U
HOCJIEYIOIIHUM OXJIaXKJIEHUEM TEKCTUIIbHBIX MaTepHalioB. Joctuxenue
TEXHOJIOTUYECKOro 3(peKTa OCHOBAHO Ha CBOIMCTBAX MOJIMMEPOB, COCTABIISAIOLINX OCHOBY
BOJIOKOH U HuTeH. TexHomormueckuMu 3¢ (deKkraMu sBISIOTCS pasinyHble Aepopmannuu
TEKCTUJIbHBIX MATE€pUaloB (C)KaTue, U3rud, yKOPOUECHUE, pacTsHKEHUE, N3MEHEHHE yTiia
MEX]y HUTSIMH OCHOBBI U YTKa), peJlakcalys BHYTPEHHUX HaIPsDKEHUN (TeruioBas
ycasika), BOCCTAaHOBJIEHHE (AKTyphl MOBEPXHOCTH (yCTpaHeHHE OJecka MOBEPXHOCTH,
pacrpsimiIeHue Bopca).

B 3aBucHMOCTH OT BpeMeHH Mojy4deHus: 3p@eKxra B TEXHOJIOTHYECKOM Ipolecce
onepauuun BTO noxpasnenstoT Ha BE IPYIIIbI: BHYTPUIIPOLIECCHAS, BBINOJIHSAEMAs Ha
nonydabpukarax (AeTaiasXx M y3jlax) B Ipolecce COOpKH HU3JeNUs; OKOHYaTeIbHas,
BBITNIOJIHSIEMasi Ha TOTOBOM OJeXJA€ AJI1 NPUJAHUS €l TOBapHOTO BHAA M YCTPaHEHUs
ne(EeKToB.

VYcnoBuss M KpUTEpUM KayecTBa BBIMIOJIHEHUS OIEepanuil 3THX JBYX TIpynn
OTJIMYAIOTC  pPEeKMMaMHM  TIPOBEIEHUS  OTACIBHBIX  3TanoB  (IIpONapuBaHUs,
neopMUPOBaHUS, OXJIAXKACHUS), HCIOIb3YEMbIM 000pPYIOBaHUEM, BO3MOKHOCTBIO
UCTpaBJICHUA B JalbHEHIIEM 1e(EKTOB BHEIITHETO BU/IA.

Benmnunnaa TexHONMOTHYECKOTO d(dekra 3aBUCUT OT pa3IMYHBIX (PAKTOPOB,
YIPaBIEMbIMU U3 KOTOPBIX SBISIOTCS:

1) KonuyecTBO TEIUIOTHI, IepeaaBaeMoil 00pabaThiBAEMOMY TEKCTHIIBHOMY
MaTepuany. YIOpaBisSlOT TeMIeparypod paboyero opraHa oOOpYAOBaHMS WU
TEIUIOHOCUTENS (Iapa, BO3/yXa), BpEMEHEM HarpeBa, MHTEHCHUBHOCTBIO ITPONAapUBaHUS
(OTHOILIEHHWEM JHaMeTpa MapoBOro KianaHa K IUIOMIAd MOAYIIKH Mpecca U KOJIUYECTBY
pacxoayeMoro nmnapa). BenuunHa MOABOAMMOIO TEIJIOBOTO IOTOKA 3aBUCHUT OT
TEIJIOCTOUKOCTH ITOJIMMEPOB BOJIOKOH M HUTEW, KPACUTEIEH U OTAEIOYHBIX IIPENapaToB,

HAHECCHHBIX Ha TEKCTUJIbHBIN Marcpual;



2) KoaM4ecTBO IUTacTUduKaTopa (M30BITOYHOM Biaru), BBOAUMOIO B CTPYKTYpY
TEKCTUJILHOTO MaTepuaia. YTNpaBJsioT BpEMEHEM IpOIapuBaHus, JaBICHHEM BOJISHOTO
napa, CTEIEHbIO €ro Neperpena;

3) HampsHKEHHOCTh MOJI BHEIIHMX MEXaHWYECKUX CHII. YTPaBIAIOT YCHIHEM
MPECCOBAHUSA WM YTIOKEHHS (CKaTusl), JaBJICHWEM HarHeraeMoro rasa s
MapOBO3IYIIHBIX MAHEKEHOB C PaCTsLDKUMON MATKON 000JI0UKOM uitu 6e3 Hee;

4) UHTEHCUBHOCThH CYIIKH U OXJIAXJEHHUA. YTIPaBISIOT BUIOM TEIJIOHOCUTENS U
OXJIQKJIAIOIIEr0 areHTa, MOIIHOCTBIO BEHTUJISITOPA, BaKyyM- OTCOCAa W OTHOILIEHHUEM
JTUaMeTpa BO3yXOIPOBO/a K TUIoNIaM o0pabaTbiBaeMoit 1eTaau Win MOAYIIKY pecca U
YTIOKAJIBHON TOBEPXHOCTH CTOJA.

O¢ddexrtuBHocTs mpoBeneHuss BTO oOlIEHUBAIOT COMOCTABICHUEM BEIUYUHBI
JOCTUTAaEMOr0 TEXHOJOru4eckoro »¢@dexkra ¢ TEIUVIOBBIMU M JAPYTMMH 3aTpaTamH.
OCHOBHBIM yCIIOBHEM [UIsl OIICHKM SIBJISIETCS MHHUMU3AIMS BCEX 3aTparT MpHU
MaKCUMaJbHON BETUYMHE TT0JTydaeMoro dddekra.

Jlnss  0O6paboTKKM  MPOOJIEMHBIX  MaTepUajioB, OOJIAAIOIIMX  MOBBIIICHHON
YYBCTBUTEILHOCTHIO K BBICOKOW TeMIlepaType, YBIAKHEHHUIO, YCUIIUIO MPECCOBAHUS U
M3MEHSIONINX MOJ] UX BIMSIHUEM ITEPBOHAYAIBLHbBIC CBOMCTBA M BHEIITHUHM BUJI, pa3paboTaHa
TEXHOJIOTHUS «XOJIOAHOW» BIAXKHO- TEIUIOBOM 00paOOTKU. DTa TEXHOJOTHS OCHOBaHA Ha
HCIIOJIb30BAaHUH HEBBICOKMX TEMIIEpATyp MPHU MOJTHOM OTCYTCTBUU UJIM HE3HAYUTEIHLHOM
U30BITOYHOM YBIIQXKHEHUU, MHTEHCUBHOTO HATyBa JUISI CO3AAHUS] «BO3AYITHOM MOTYIIIKI,
MOIIIHOTO BaKyyMHUpoOBaHUs oOpabotaHHOU neranu. [ns mosimieHust 3)PEeKTUBHOCTH
«XOJIOAHOW» 00pabOTKHU HMCTONB3YIOT YTHOKHIIBHBIE CTOJBI CIEIHATbHON KOHCTPYKIIUH,
MapOBO3IYIIIHBIE YTIOTH U JOTIOJHUTENBHBIE CPEICTBA: OPYCKU U3 OMpPEAeNIEHHBIX MOPO/T
JiepeBa, MHOT'OCIIONHBIE aJCOPOUPYIONINE HAKIAIKH (MOYIIKH ), KOTOPhIE CIIOCOOCTBYIOT
COXPaHEHHIO TIEPBOHAYAIBHOTO BHJ1a 00pabOTaHHBIX MATEPHUAIIOB.

Ha pucynke 1 mpuBeneHBI THIMOBBIE CXEMbl YTHOKWIBHBIX omepanuii. Yucno u
MOCJIEIOBATENIbHOCTD ONEpaliii, MPUMEHSIEMBbIX B IIpOIlECCe IMOIIMBA, 3aBUCUT OT
cieayromux (pakTopos:

1) Buga ek apl;

2) KOHCTPYKITUHU OCKIbI (KOHCTPYKITUS Y3JIOB, KOJTMYECTBO U BUJIBI HCTIOIB3YEMBIX
HUTOYHBIX WIBOB, INpPUMEHsAEMble CHOcoObl (opmMooOpa3oBaHUs JeTaneil y3JIoB U

OTJENIbHBIX YYaCTKOB; CTPYKTypa MaKeTa MaTEpHUajIoB U APyrue GaxTopsl);



3) CTPYKTYpHOrO COCTaBa U CBOWCTB TEKCTUJIBHBIX MATE€pUANOB, a TaKkKe

GypHUTYPHI;

4) TpeOOBaHUI K BHEIIHEMY BH1Y TOTOBOTO U3/EIUS.

a
PucyHok 1 — TunoBsie cXeMbI yTHOKUIBHBIX ONIEpaLU:
a — TPAJAULIMOHHAS «ropsyasy; 0 — «X0J0 Has»

JInsi BBINOJIHEHHsI ONEpaldid Ka)KIOM TPYIIBI MCHOJIB3YIOT COOTBETCTBYIOIIEE
YHHUBEPCAJIIBHOE WM CHElHalbHOe 00opyaoBaHue. i 0003Ha4eHHsT TEXHOJIOIMYECKUX
BO3MOKHOCTEH 00OpyAOBaHUS YNOTPEOJSAIOT CleHUabHbIE TEPMHUHBI, OTHOCSIIUECS K
BBITIOJIHSIEMBIM Ha HeM orepanusiM. B tabnune | npuBeneHsl TEpMUHBI AJ11 0003HAUEHUS

onepanuii BTO.

IIpakTuyeckas yactb

3aganue Ui BBINOJHEHHMS Ja00paTOpPHOM pPadOTbl — IIPOBECTU TOUCK
0o0OpyIOBaHMsI JJIs1 BBINIOJHEHMS INPEACTABICHHBIX B Tabiuue 1 omeparnuil BiakHO-
TerioBoM 00paboTku. Pesynbrathl moucka 3aHectd B Tpady «Bun obGopymoBanus»

TabmuLel 1.

Tabnuma 1 - XapakTepucTuka onepanuii 1 000pyI0BaHUs BIaKHO-TEIIIOBOM 00paboTKU



Tepmun I'paduueckoe Conep:xanne onepauuu ean IIapameTpsl 000pyn0BaHUA
0003HaYeHHE BBINOJTHECHHU aas BTO
BrinaBnuBanue [Tonydyenne BUIMMBIX Pa3smeTrka mect
JUHUH penbedHbIX pacmoI0KeHUs
JIMHUAN MEJIKUX JeTanen
Y Ha OoJiee
KPYIHBIX, JIMHUI
OATNOaHUS
MIPHUITYCKOB
(BMECTO HAMEJIKH)
JexatupoBanue O6paboTka MaTrepuasos, a [IpeaBaputenbHOE
TaK)Ke BRIKPOSHHBIX M3 HUX yCa)KMBaHUE
JieTanei mapom mpu MaTepUaJIOB IS
MOBBILICHHON TeMIIepaType obecrnieueHus
CTaOMIBHOCTH
JIMHEWHBIX
pa3sMepoB rOTOBOM
OJIeK B
3ayTIOKUBaHUE 3akpernyieHue NpUInycKoB O0paboTka KkpaeB
IIBOB, CKJIQJIOK, BBHITaUeK, a neTanen
TaK)Ke MPUITYCKOB Ha U 1IIBOB
MOATHOKY IO KpasiM JieTalleH,
3arHYTHIX B
OJIHOM HAIPaBJICHUH
OrtnapuBanue OO6paboTka ydacTka qeTanu [Tpunanue

WJTH BCETO

U3JIENHS] TAPOM TIPH
MUHUMATBHOM

JABJICHUH Ha MaTepua JUIs
YCTpaHEHHS

J1ac ¥ MOJIHATHSI Bopca

TOBApPHOI'o BUJa




OtTsruBanue VY nunenue kpas ae tanu uian | [lomyuenue
€€ y4acTKa IyTeM UX Tpedyemoii
pPacTsKEHUS B OTHOM IIPOCTPAHCTBEHHON
HaIpaBJICHUU bopmbl
[InuccupoBanue OpnHoBpeMeHHOE Otnenka
3ayTHOKMBaHUE IIPU-
IIyCKOB MapaljIeJIbHbIX
CKJIaZI0K
[IpeccoBanue Y MeHbIIEHNE TOJIIUHBI O6pabotka
/) OTJIENbHBIX Y4aCTKOB U YTOJILIEHHBIX
JieTalled IIyTeM UX CXKaTHs Y4acTKOB
[IpuytroxuBanue VY nanenue noMATOCTEH, IIpunanue
3aMHMHOB Ha y4acTKe UJIU Ha TOBapHOT'0 BUa
BCEH JeTanu Il
BbIPaBHUBAHMSI IOBEPXHOCTH;
YMEHBILIEHUE TOJIIUHbI
OTJIENbHBIX YYaCTKOB
PasytroxkuBanue 3aKperIeHUe PUITYCKOB OO6paboTka Kpaes

IIIBOB, CKJIAJIOK, BEITAUEK,
3arHyThIX B Pa3HBIX
HaIpaBJICHUAX

H€eTajed U IIBOB




CyTroKuBaHue Ykopouenue kpas aeranv unu | [lomyyenue
€€ y4acTKa, a TaKxKe Tpedyemoii
yCTpaHEHHE MOCAJAKU OJHOU U3 | MPOCTPAHCTBEHHOM
JieTajeil BJOJIb HUTOYHOTO mBa | (hOpMBI

% JUTSL BBIpABHUBAHUS
e — IIOBEPXHOCTHU AETaIN

TepMoneuaTanue [TepeBon pucyHka c XynoKXecTBeHHOE
OyMa)XHOI'O HOCHUTEJS WU odopmieHue
MHOM CIIOCO0 KOJIOpUPOBaaHus | U3AENuit
JIeTalId OJIEXK bl

®danbiieBaHne OnHoBpeMEHHOE O0paboTka kpaeB
3ayTIOKMBaHUE MPUITYCKOB 110 | JeTajnei

(H KpasiM JieTajel Ha

W3HAHOYHYIO CTOPOHY

dopmoBaHue KommnnekcHa negopmarus IToryuenune
JieTalld WIK €€ yJacTKa B TpeOyemoit
HECKOJIbKUX HalpaBJIEHUSIX IIPOCTPAHCTBEHHOMN

(bopMbI

OkoHuaTenbHas O06paboTka roTOBOI OJEKIbI [Ipunanue

BJIaYKHO-TETJIOBAsI JUISL yIy4IIEHUs] BHELTHETO TOBApHOT'O BU/IA

o0OpaboTka BU/JIA IIyTEM HACBIIIEHUS

BOJSAHBIM IIapOM, MATKOT'O
MMPECCOBAHUA U MOCICAYIOIICTO
BBICYIIIMBAHU
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