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BBepgeHune

Mpoueccbl NOAroTOBKM KBaNUMUUMPOBAHHBIX KafpoB B 06/1aCTV BbICLLETO
o6pa3oBaHus pa3pabaTbiBAlOTCA HA OCHOBE COBPEMEHHLIX Mejarormyeckmx
TEXHONOrNA, COBPeMeHHbIX 00pa3oBaTe/ibHbIX MPOEKTOB U KapAWHa/bHOro
NOBbILIEHWNA KayecTBa MOATOTOBKM KOHKYPEHTOCMOCOGHbIX CMeLuanncToB Ha
OCHOBe afanTauuy HaLMOHaNbHbIX KBaMUKALMOHHbIX Tpeb6oBaHWi CTpaH K
MeX[yHapoAHbIM CTaHAapTaMm MWMEelT BaXHOe 3HayeHuWe. B yvacTHOCTW, B
3apy6eXHbIX MPECTUXHBIX 06pa30oBaTefibHbIX YUPEXAEHUSAX, 3aHUUMaIOLLMXCA
NPYOPUTETHLIMU MeJarorMyecKUMy uccnefoBaHnaMmM, Takmx kak University of the
West of England (AHrnug), Curtin University (Asctpanusa), Emily Carr University
of Art and Design (KaHapga), Art Center Colleje of Design (CLLUA) BegyTca
Hay4Hble  MCCMefoBaHMA N0  pasBWTWIO  TBOPYECKOro,  3CTETUYECKOro
MWPOBO33PEHUS  YYEHWKOB MyTeM CO3faHWS  MNPOEKTHbIX W MPUKNaLHbIX
npov3BesfeHwii MCKYCCTBA  Ha  OCHOBE  MOJEpHM3aUMM  cofepXkaHus
npogeccMoHaIbHOro 06pa3oBaHus.

MoAroToBKa BbICOKOKBANNMULMPOBAHHbLIX CMeELManncToB B COOTBETCTBUM C
MeXAyHapoAHbIMW CTaHAapTamy BO MHOIOM CBfi3aHa C YCTOWYMBbLIM PasBUTMEM
BbiCLIEro 06pa3oBaHMA W NOALrOTOBKOA KagpoB. B cBol ouepedb TpebyeTcs
peanu3aums  obpa3oBaTefibHOro  mpouecca NyTeM  CO3faHWA  MepesoBbiX
MefjarorMyecknx TEXHOMOTWM, YTO Bbl3blBaeT  HEOOXOAMMOCTb OpraHusauum
06pa3oBaTe/lbHOr0 npolecca C Y4eTOM TpebOBaHUA PbIHOYHOW 3KOHOMMKM,
BHEIPEHNS  COOTBETCTBYIOLIMX OOYYalOWMX TEXHONOIMiA W MOCTOSHHOrO
YNyulleHNs Cofiep>kaHns 0bpasoBaTefibHOro npouecca. [aHHblii BOMPOC akTyaseH
4N pasBMTMA  MHHOBALMOHHOIO MWPOBO33PEHMA3PEHUNS, KOTOPOE ABMSAETCH
B&XHOW YaCTbl0 BOCMMTAHMA FapMOHWUYHO Pa3BMTOM fIMYHOCTW B npouecce
MOAroTOBKM OyAyLIMX CMeuuanucToB, M3yYeHUs €ero C Mefarornyeckon TOUKM
3PeHNA 1 BBEJEHWNS Ha HOBbIi KaYeCTBEHHbIN YPOBEHb.

B Hawei cTpaHe And peanusauuMy 3TOrMO0 HampaBfeHWsi BO BCeX cdepax
60/bLLOE BHUMaHWe Y[eNnseTca Hayke, WCKYCCTBY, nuTepaType W NPOCBELLEHUIO.
CTpaTerns [feiCTBMIA N0 NATW MNPUOPUTETHLIM  HAMpaBfieHUAM  pas3BUTUA
Pecny6nvkn Y36ekuctaH B 2017-2021 rofax YycCTaHaBAWBaeT MNPUOPUTETHYIO
3afjady: «MNpoAo/KaTb MOMUTUKY COBEPLUEHCTBOBAHUA HENPepbIBHOW CUCTEMbI
obpas3oBaHns, yNy4ywaTb KayeCcTBO 06pasoBaTe/lbHbIX YCAYyr W MPOA0/KaTh
MOArOTOBKY  BbICOKOKBA/IM(PULMPOBAHHbLIX  KafjpoB B COOTBETCTBAM  C
COBPEMEHHbIMK TpeboBaHUAMM pbiHKa TpyAa»l 4TO MO3BOMMT Halleid CTpaHe

2 Yka3 lMpesugeHta Pecnyb6avkn Y3bekuctan «O cTpaTernv AeiicTBUiA NMo fanbHeiiwemy pasBuTuio Pecny6amnku
Y36eknuctaH». // YCKOpeHHOe pa3BuTMe W 06HOBNEHMe Ha ocHoBe CTpateruw pAeiicTBuii. - T.. TBOpYecko-
usfatensckuii fom umeHn Madypa Mynsama, 2017. - C.70-71.
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yCrNewHo pa3BuBaTbCA B OyfylleM U cTaTb AOPOXHOW KapToi Ans pedopm B
TeyeHne cnefywowmnx nAatM net. CoBepLUeHCTBOBaHWE  WHHOBALMOHHOIO
MUPOBO33PEHUA ABNSETCA Ba)KHOW MNPOOMEMOI ANA peann3auMy MOCTaBEHHbIX
3afay npy U3yvyeHWmn crieuuasibHbIX MPeaMeToB B HanpasfneHun “TexHonoruu u
obopygoBaHve  NErKOW  MPOMbILLMIEHHOCTU” B YUYPEXAEHMAX  BbICLUErO
06pa3oBaHus.

[JaHHbli y4e6HUK B OMpefeNnéHHON CTeneHn CAYXWT peanvsauuu 3agad,
0603HauYeHHbIX B YKa3de [Npe3ngeHTa Pecnybnuku Y36ekuctaH Ne YT1-49470t 7
tespans 2017 roga «O cTpaTermm fJanbHeiiliero passuTus Pecny6nuku
Y36ekuctan», Ne [1M-2909 «O Mepax MO JanbHeNLLEMY PasBUTUIO CUCTEMBI
BbiCLIEro obpasoBaHusa» oT 20 anpensa 2017 roga, Ne MIM-3160 “O6 yBenuueHun
3(h(heKTMBHOCTM AYXOBHO-NPOCBETUTENLCKON PaboTbl M MOBbILEHWN Pa3BUTUSA
oTpacnu Ao Hosoro yposHa™ oT 28 mona 2017 roga, Ne ¥T1- 5264 “O co3gaHum
MuHUCTEpCTBa WMHHOBaLMOHHOIO pa3BuTus Pecny6nukm Y36ekuctanH" ot 29
Hos6psA 2017 roga, Ne ¥YT-5313 “O mMepax Mo KOPeHHOMY COBEPLLEHCTBOBAHMIO
cUCTeMbl  06LLEro CpedHero W  CpegHecneunanbHoro  npofeccMoHaIbHOro
obpasoBaHus” oT 25 aHBapsa 2018 roga, Ne MM-3775 ot 5 moHa 2018 roga "O
[ONOMHUTENbBHBIX Mepax Mo KOPEHHOMY Y/yuLUeHUI0 KayecTBa 06pa3oBaHus B
BbICLUMX YYeOHbIX 3aBefleHWAX W WX AaKTUBHOMY Y4yacTUO B KOMIMIEKCHbIX
pedopmax CTpaHbl », a Takxe [PYrMX HOPMATMBHO-MPaBOBbLIX [OKYMEHTAX,
OTHOCSALLMXCS K faHHOW Ccepe.

TepMUHbI  «MHHOBAUMA», «MHHOBALMOHHAA [eATeNbHOCTb», «BbICOKME
TEXHONOMMU», «HAYKOeMKas MPOAYKUMS» W ApYyrue CerofHs 3aHsanuM MpoyvHoe
MECTO Kak B IEKCUKOHE YYeHbIX W CMEeLMannicToB, Tak 1 B CPefie AeNOBbIX MOAEN,
npeanpuHumaTenein n npuobpenn 3a MoCMefHee BpPeMs HEKOTOpbIA opeon
nonynspHoctn. CnpaseAnnBoOCT pagu CnefyeT OTMETUTb, YTO «MHHOBAaLMOHHasA
[eaTeNbHOCTb» He (DeHOMEH NepecTpoVikn uan pedopM. 3TOT BUA AeATeNbHOCTH
CYLLeCTBOBa/l CO BPEMEH 3apOXAEeHUA LMBUAM3AUMM WU MMEHHO OH Onpefensn
LeNCTBUTENbHBIV MPOrpecc B pasBMTUKM YenoBeYeCTBa, MOCKOMbKY MPUBOAWI He
NPOCTO K MOBbILLIEHNIO YPOBHA XW3HW, a K Y/y4lleHWto ee KauvecTsa. [lepsble
WHHOBALIMOHHbIE MeHe[Xepbl TOXEe MOABWANCL Ha 3ape LUMBUAWU3ALMMW, TOMbKO
HasblBa/iMCb MO Apyromy. WHHOBaLWOHHas [AeATeNnbHOCTb XapakTepusyeTcs
MOCTOSIHHLIM KaYeCTBEHHbIM COBEpPLUEHCTBOBAHWEM MNPOW3BOAUMBIX TOBapOB U
yCnyr, fpofBvKeHneM (MM Kak rOBOPAT MO TPafuLUWUM - BHELPEHVEM) HOBbIX
TEXHONOrNIA, HOBbIX BMAOB MPOAYKUMW U yCAyr B MPOM3BOLCTBO M HA PbIHOK.
Havbonee aKkTVWBHOW 4YaCTbl0 0O6LieCTBA HBASIOTCA HOBATOPbl -  YYeHble,
cneumanncTbl, u3obpetatenn, CO3JalOLLME HOBble KOHCTPYKLMUW, MalUUHbI,
npvéopbl, Matepuansl ¥ T.h. OCBOEHWE HOBbIX TEXHONOIWIA, BHEeLPEHWE HOBbIX
ugein, n300peTeHUiA, N TaK Ha3blBAEMbIX «HOY-Xay», OAHUM C/I0BOM CO34aHue



WHHOBaUW - 3TO OCOObI BWA OM3Heca, KOTOPbIA WMMEeT CBOM XapaKTepHble
4yepTbl, OCOBEHHOCTM U Npo6/iembl, He3aBUCMMO OT TOFO, B KakKOW KOHKPETHO
NPOV3BOACTBEHHOW OTPacAnW 3TO NPOMCXOAWT. VIHHOBaUMOHHAs [eATeNbHOCTb -
3T0 MPOLECC CO3AaHWA HOBOrO MPOAYKTA, HOBOM TEXHONOrMU WAM YCAYTW Ha
OCHOBE Pe3y/ibTaTOB Hay4HbIX UCCNEeLOBaHWUI C LEeMbi0 MOJTyYeHUS KOHKYPEHTHbIX
NPeMMyLLEeCTB MpW peanun3aumy NPOM3BOAMMON MPOAYKLMKM, paboT W ycnyr Ha
pblHKax. [epexof, Ha HOBYIO CTyNeHb Hay4HO-TEXHWYECKOTO  pasBUTUA
noTpeboBan YCWIEHWS WHHOBALWMOHHOW aKTMBHOCTM W HOBOM0 NOAXoja K
HOBOBBeELEHMAM. B COBpPEMEHHbIX YCNOBUAX OT Npesnpuatus TpebyeTcs yMeHue
BblpabaTbiBaTb U peann3oBblBaTb IPMEKTUBHYHO WHHOBALMOHHYIO MOMUTUKY,
ONUpParoLLYyoCcs Ha COOCTBEHHble BO3MOXHOCTWU W BHYTPEHHWI MOTeHUMan, Kak
Ba)KHeliLLiee YC/OBUE BbIXXMBAHWS U YCMELWHOro (YHKLMOHWPOBaHNS B MOCTOSHHO
M3MEHSIOLLENCH OKpYXatolleli KOHKYypeHTHOM cpefe. [lnis COBpeMeHHOro artana
pasBUTUS  3KOHOMWYECKOM CUTyauMum B CTpaHe XapakTepHbl MPOLECCh,
Tpebylolwme nNpPUHATAS BOMbLLIOFO  KOAWYECTBA WHBECTMLMOHHBIX — PELLEHWIA.
VIHHOBALMOHHbIE NPOLIECCHI, UX BOM/OLEHWE B HOBbIX NPOAYKTaX U TEXHOMOMMAX
SIBNSETCA OCHOBOW 3KOHOMWYECKOr0 pasBuTWSA. VIHHOBALMOHHBIA  npoLecc
npeAcTasBnseT coboii NOArOTOBKY W OCYLLECTBNEHNE WHHOBALMOHHbLIX U3MEHEHWIA
W CKNadblBaeTca M3 B3aMMOCBA3aHHbIX (ha3, 06pasytolmx eanHoe Lenoe. Teopwus
WHHOBALUMOHHbLIX  MPOLECCOB  [OCTaTOMHO  XOpOWO  pa3paboTaHa  Kak
OTeYeCTBEHHbIMU, TaK W 3apybeXxKHbIMK UccnefoBaTeNnsMu. STOW Teme NOCBALLEHbI
ny6ankaumm Taknx aBTopoB Kak Apykep M., MaptuHo Ok., CaHTo B., MopTep M.,
Teucc b., Wymnetep N. AHunwknHa A. W., ApxaHrensckoro B. H., baaxmaHa /1.
C., Bacunbesa I'. A., Bonikosa . M., Masbesa C. 1O., faraesa A. A., [lyXeHKoBa
B. W., OneiiHnkosa E. A. n apyrnx aBTopoB. YuebHoe n3faHue «/IHHOBaLVOHHbIE
TEXHONOTMN B LUBEAHOW MPOMBILLIEHHOCTU» COOTBETCTBYET COBPEMEHHbIM
Tpe6oBaHWAM MOArOTOBKM CNELManucToB B 061aCTU MHHOBALMOHHOIO pasBUTUS.
B pesynbTate ycBOeHMA y4e6HOro marepuana [aHHOr0 MeTOAMYECKOro nocobus
CTYZEHT JO/DKEH NMPUOBPECTW HOBble 3HaHUA 06 OCHOBHbIX MOHATUSAX CBA3AHHBIX C
WHHOBALMOHHOW [ieATeNbHOCTbIO B LUBEHONW MPOMBbILLIEHHOCTW, CUCTEMHOE
npeAcTaBfieHne 0 MeToAax WHHOBaLMOHHOTO MPOEKTUPOBAaHWUSA U OLEHKU
3(p(heKTUBHOCTN WMHHOBALMIA, a TaKXe HaBblkM paboTbl B cOCTaBe rpynnbl
WHHOBALMOHHOIO NPOEKTUPOBAHMA.



| PA3JEN. MHHOBALWN N TEHAEHUWWN B CPEPE
LWBEWHOW MPOMBbILITEHHOCTW
WNHHOBaLMK 0TAanyao T
nuaepa 0T JOTOHSIOLLErO.
CtuB [xobe
1.1. MHHOBaUMN B pacKpoMHOM npouecce

1.1.1.Cnocobbl packpos.

Mpy packpoe TKaHeli MaTepuan MOXHO pe3aTb PasnMYHbIMK CMocobamu.
PasnnyaloT MexaHW4YecKue cnocobbl packpos MaTepuana, Tepmodusnyeckme u
TepMomexaHu4yeckue.K  MexaHuyeckum  cnocobam  OTHOCATCA  MpOCThle,
CNO>KHble, NapHble ¥ KOMOWHMPOBaHHblE. B LBe/iHOM MpPOU3BOACTBE Haubosnee
pacrnpocTpaHeHbl MWUEHWE, pe3aHne HOXHMLAMU U KOMOMHMPOBaHHbLIN Croco6.
MpocToit MexaHW4ecknii cnocob pesaHnsi B OCHOBHOM MPUMEHSETCA MpU pe3aHnm
XKECTKUX MaTepuanoB (Hanpumep, M3LeNuidi M3 KOXM) OLHUM U3 ClefyHoLumX
CMNoco60B: BbIpy6aHMeM, HOXXOM M KaTKOBbIM WM POTALMOHHBIM.

Mpu KaTKOBOM CMOCO6e BbINOMHAETCA PAcKpoii OAHOro monoTHa. KoHTyp
JeTaneil NOBTOPAIOT pe3akn (HOXMW), YCTaHOBMEHHblE Ha MOBEPXHOCTM CTOMA.
KaTok, npuaaBnveas matepuan K HoXam, Bblpe3aeT feTanu.

B cnyyae packposi poTauMOHHBIM CMOCOBOM MaTepuan MPOXOAMT MeXay
OBYMsl KaTKaMu, Ha OfLHOM M3 KOTOPbIX YCTAHOB/EHbI PE3aKU.

Mpy pesaHWK LUTaMNOBaHWEM Bblpe3aHue AeTaneil BhIMOMHAETCA Ha npecce:
pesaks 3aKpennsflTca Ha MyaHCOHe WM MaTpuue npecca. 3JTOT CMocob
[OpOrocTosWMiA B YCNOBMAX 4acTOM CMEHSeMOCTWM Mofeneid, Tak Kak npu
nepexofe Ha Apyrve pasMepbl UM KOHCTPYKTUBHbIE peLleHus TpebyeTcs CnoXHas
nepegenka KOHCTPYKL MW Pe3akos.

MpocToil MexaHM4ecknii cnocob packpos, BbIMOMHAEMbIA CBEpEHVEM,
(hpesepoBaHMEM, LUTAMMOBAaHWEM, He Hallen B LIBEAHOW MNPOMBbILLAEHHOCTH
LUMPOKOrO MPUMEHEHNS.

K cneyuanbHbiM cnocobam packposi MaTepuana OTHOCSAT 371eKTPOUCKPOBOA,
YNbTPa3BYKOM, Ty4OM /1a3epa, MUKPOMIa3MeHHOM AYroi U rMapoMOHUTOPHbINA.

Mpu packpoe ynbTPa3BYKOM WCMONL3YeTCA CheumanbHblid annapart, B
KOTOPOM Packpoii MaTepuana BbINOMHAETCA BUOPUPYIOLWMM  WHCTPYMEHTOM
(paboTalowm B AuManasoHe  3BYKOBbIX WM YNbTPasByKOBbIX — 4acToT),
B3aMMOZENCTBYHOLL UM C OMOPOIA.

Packpoii MaTepuana 3M1eKTPOMCKPOBLIM CMOCOGOM  OCYLLECTBASETCA MO
NINHWK, HaHECEHHON rpaMToM Ha BepxHee MOAOTHO HACTWAA; K ero Havany v
KOHLY NOAKNIOYAlOT 3M1eKTPOAbl WM MOAAKT TOK BbICOKOTO HampshKeHWs, Mof
[eiCTBMEM  KOTOPOrO0 MPOMCXOAMT pas3pylueHue MaTepuana Mo  KOHTYpy
rpacduTOBON NNHUN.

Packpoii ny4omM nasepa 0CHOBaH Ha Tenn0BOM [eiACTBUM lyya Ha TKaHb, Npu
KOTOPOM MPOWCXOAWT CropaHue TKaHW MO IMHUW MepeMelleHns nyda. MpuHumn
paboTbl nasepoB  (NpeobpasoBaTeneil  OAHOrO U3  BWAOB  3HEPrUM B
MOHOXPOMAaTNYeCKOe KOFepeHTHOe N3MyyeHune 31eKTPOMarHUTHbIX BOJH) OCHOBaH
Ha W3Ny4YeHUU KOTEPEHTHbIX CBETOBbIX MOTOKOB W3 HEKOTOPbIX BELLECTB,



npeABapuTeNbHO NOABEPrHYTHIX OCBELLEHWIO W HAKOMMBLUMX YaCTb MOT/OLEHHOM
VMW CBETOBOW 3Heprun. [ns packpos mMatepuana U3nyyeHWeM MOXeT 6biTb ra3
C02. OnTuyeckuii pesak, nepemellaemblii MO HaCTWAy, packpavBaeT MaTepual
KOHLEHTPMPOBaHHbLIM CBETOBLIM MYYKOM.

Mpn packpoe MaTtepuana MUKPOMNIa3MeHHON Ayro WCMOMHUTENbHbIM
WHCTPYMEHTOM fBMISIETCA MiasMeHHas ropenka, (hokycupyowas thaken nnasmbl B
OYeHb MaNieHbKoM auameTpe (MeHee 1 mMMm). [eHepaTOpoM MJasMbl SBNSETCH
NNasmMoTPOH. [py COMPUKOCHOBEHUM C NNAa3MOM TKaHb MPOXMUIaeTcs Mo JIMHUM
NPOXOXAEHWS NNasMeHHOl ropenku. [ns 3awuTbl OT BO3ropaHWs TKaHW B 30HY
pesaHns NojaeTcs 3alnTHBbIN ras.

Mpy rMApPOMOHUTOPHOM CrMocobe paspe3aHWe MaTepuana BbINOAHSAETCA
TOHKOW CTpyeii BOAbl, BbIXOAALLEN 13 HacafKM pe3aka ¢ 60/bLLO CKOPOCTbIO.

Kaxfasd KOHKpeTHas WHHOBAaUMA MOABMAETCA Kak pes3yfbTaT  Hay4Ho-
NpoM3BOACTBEHHOrO UMkna (HTLL) n npoxogut onpegeneHHble CTaann pasBuTus -
CO3laHNs OCBOEHWA W pacnpocTpaHeHus. [lpoLecc cOo3fjaHuA, OCBOEHWUA U
pacnpocTpaHeHUs WHHOBALMIA Ha3bIBAETCA WHHOBALMOHHBLIM MPOLECCOM.

1.1.2. Hnctuno4vHble u paCKpOVIHbIE MallWHblI HOBOIO0 NMOKOJIEHUA.

®dupma Bullmer npeanaraeT gns LWBEHON MPOMbILIIEHHOCTU MOAY/bHbIE
HacTuioyHble mawmuHel E100 — E400. Ha ocHOBe Hanpas/isieMoro LuTaHramu
npvema pynoHOB MaTepuana B BuAe MPOCTOM, HEJOPOroli KOHCTPYKLMK
npegniaraloTcsd MoAenu C aBTOMaTUYeCKOW YCTaHOBKOW BO3AYLUHON MOAYLIKA 1
BpaLlaroLleiics NOACTaBKOW A1 pa3maTbiBaHWA Ana nonapHoro Hactuna. C
NOMOLLbIO YHMBEPCA/IbHO MNpUMeHseMoro 6bicTporo (120 M/c) HacTUNOYHOrO
aBTomata Compact E 600, KOTOpbIi OCHalleH >kenobuyaToil neHToOl Aans
pasmatbiBaHWs PYNOHOB MaTepuana, MOXHO YAOOHO perynupoBaTb OOKOBble



HanpassloLLMe PY/IOHOB MaTepuanos, paccumTaHHble Ha Bec 100 Kr v gmvameTtp
500 MM c o06cnyxuBaroLlell CTOpPOHbl. Becb mpouecc HacTuna, BKIKYas
perynupoBaHve  KPOMKW UM packnafky  maTepuana,  aBTOMaTUYeCKM
KOHTpONupyeTtca. OTOT aBTOMAT MOXHO WCMO/b30BaTh A5 HACTUIA TEXHUYECKMX
TEKCTU/IbHbIX MaTepuanoB B wTabens. MoxeT ObiTb YCTaHOBMAEHA CreuuanbHas
OCHacTKa A/19 pynoHos BecoM Ao 500 kr u gnametpom o 1200 mm. Ans nerkoro
nogveMa TSXKeNbIX PY/OHOB MaTepuasioB WCMONb3YTCA NOAJEPXMBAtOLLMe
WTaHrM 6e3 KOHMYECKON 606MHbI. [nA packpos TEXHUYECKUX TEKCTUIIbHbIX
maTepuasioB BCeX BUAOB paspaboTaHo ycTpoiicTBO Premiumcut |1, paccumTaHHoe
Ha OTfeNbHbIE C/IOM M HeBONbLUOEe KONMYECTBO cnoes. brarogaps MHOroo6pasuo u
KOMOWHaUMAM pPa3fIMYHbIX HacafoK WHCTPYMEHTOB OHO OTBeYaeT TpeboBaHWAM
packpos LUMPOKOrO CMEeKTPa TKaHeil W NNOocKuX maTepuanoB. OCHOBHOW MOLy/b
pexyLueii ronoBKM C NPUCMOCOBIeHVEM [15 KPenyieHUs WHCTPYMeHTa /1A ero
nogbema, BU6pauum ¢ 60/bLUIONA YacTOTOW W BPALLEHUS MOXHO AOMOMHUTENbHO
pacLIMpuUTb KPYT/bIM U NEHTOUYHbIM HOXaMu M NPOBOMHMKOM, a TaKXe CBEp/IOM.
OHO nocTtaBnseTcs ¢ paboyei wmpuHoi 160-320 cM M AAMHOA fo 12 m.
bnarogaps WHTErpMpoBaHHOMY TPaHCNOPTEPY BO3MOXHbI HEMpepblBHblE 1”1
BHaxX/NecTKy MOTOKW MaTtepuanos (Mojaya, paspesaHue, COpPTMPOBKa). [ns
HEMPepbIBHOTO  MHAWBUAYA/IbHOTO  PAackpos  pas3paboTaHbl  CrieumanbHble
nojaroLue YCTPOICTBa, Hanpumep, aBTOMAaTMYeCKOe packaTHOe YCTPOWCTBO C
NOTKOM (B TOM 4ucfe A1 TAXKeNbIX PYNOHOB) M aBTOMaTWYeCKoe HanpaBiseMoe
LITaHraMm pasMOTOYHOe YCTPOICTBO, KOTOPOe MOoAaeT MaTepuas Ha HOX-
TpaHCMoOpTEp PaBHOMEPHO W 6e3 HanpskeHWs. YCTPONCTBO [A18  pacKpos
Turbo.cut S € KOMOLWMM HOXOM, NpeAHa3HaYeHHOe [/ Packpos CNnoes
maTepuanoB cpefHei TONWMHbI (25 MM), NpeacTaBnsieT CO60M MPOM3BOAMTENbHBIN
N KOMNaKTHbIA aBTOMAaT C JIMHEeHON CKOPOCTbIO paspe3aHns 4o 90 M/MUH. u
MOXEeT MCMoMb30BaTbCA B LUBEAHOW MPOMBILIEHHOCTU W A1 packpos Kox.Ha
OCHOBE OMpaBfaBLUeil cebs KOHCTPYKLMU MepuibHOM MawwwuHbl dupma Gerber
Texnology co3fana aBToMaTbl 15 PACKPOA MaNeHbKUMU CEPUAMM, OCHALLEeHHble
HoXoM GTxL, KoTOpble paccunTaHbl Ha PacKpoi Cr10eB HeBGOMbLUOA TOMWMHBI 1
MOTYT MPUMEHSATLCA ANS  PasINyHbIX KOHUrypauuin 1 ans  BCceX BWAOB
TEKCTU/bHBIX MaTepuanoB. Hox, paboTatowuii co CKOPOCTbiO 46 M/MWH., MOXeT
ObITb OCHALLEH aBTOMAaTMYECKOW LLETOYHON OYMCTUTENBHON CUCTEMON, CUCTEMOA
aTuketnpoBaHms  InfoMark wu cuctemoii  InVision gna  cornacoBaHus
y3opos.Komnanua Kuris Specialmaschinen GmbH (FepmaHus) npepacTtasmna
CBOW YCOBEPLUEHCTBOBAHHbIE HACTWU/IOYHbIE W PACKPOMHble MaluMHbl.  Tak
HacTunoyHas MawwuHa Pionier Super Electronic 6narogapsa ycTpoiictey TFS
CnocobHa Ha HacTW 6e3 HaTAXEHWUSA KaK TSHKENbIX, TaK U 06pasyrowmX CKaaKu
UYBCTBUTE/NbHLIX K PacTsXeHW0  MmartepuanosB.  bnarogaps  NOCTOSHHO
BPALLAIOWMMCA PYy/OHaM MaTepuanoB W NAOWAAM KOHTakTa obecreuyumBaertcs
paBHOMepHasa nofjadya MatepuanoB. OTpesaHuWe MPOMCXOLMT C  MNOMOLLbIO
3anaTeHTOBaHHOro arperata B TeyeHue 0,4C C NOMyyYeHNEM NPEKPacHOro paspesa
JaXe Ha 4yBCTBMTE/NbHbIX MaTepuanax.Ha OCHOBe yxe WMetoLelica cepuu
NpeasioXeHbl  YCOBEPLUEHCTBOBAHWA  PAacKpoiHbIX  aBTomatoB  TexCut,



paccuMTaHHbIX Ha pas/IMYHYH BbICOTY HacTwia. Hanpumep, A1 M3roTOBMEHMS
Ma/IEHbKAMWN  CEpUSAIMW B LUBEMHOW MPOMBIWIEHHOCTU W Af19  paspesaHus
TEXHUYECKMX TEKCTW/IbHLIX U  CheuuasbHbIX MaTepuanoB (apamufHole W
CTeK/NAHHbIE BOJIOKHA, KOMOGWHMPOBaHHbIE MaTepuasbl, MNAeHKW) paspaboTaH
aBTomMaT TexCut 3001, cnyxawmii ans packpost CroeB He6O0/MbLIOK TONLWMHbI
6narofaps HOBO KOHLEMUMU KOHCTPYKLMW. B COOTBETCTBUM C 3TOW KOHLENLMEN,
Hanpumep, 3aMeHa HOXel ocyluecTBnsieTcs 6narofaps NpPOCTOMY BbIBEAEHUIO
peXxyLLeid roNOBKM B NO3ULMIO 06CNYXMBAHWS B TEYEHUE HECKO/TbKUX CEKYHA.

1.1.3. PackpoliHble MawmnHbl Bullmer (FepmaHuns).

PackpoiiHble MaluMHbl KoMnaHun Bullmer paccumTaHbl Ha OAHOC/OMHbINA
N MHOrOC/NONHbIV PacKpoi. [Ansa Kaxaoro Buaa MaTepuana, YyuuTbiBas €ro
0COGEHHOCTM U ANd  pa3HOOOpasHbIX TEXHUYECKMX 3afady  paspaboTaHbl
crneyuanbHble pesasibHble MHCTPYMEHTbI. HekoTopble MallnHbl CNPOEKTUPOBaHbI C
BO3MOXHOCTbIO ONTUMM3ALLMM CKOPOCTU (ecniv NOTPebyeTcs BbICOKas NPOonycKHas
CNoOco6HOCTD).

CTaHfapTHaf KOMNneKTayua Bcex packpoiHbix MawnH BULLMER:

PeBepcrBHbIn BOPCOBbIN KOHBEEP
[BWKeHMe C MOMOLLbHO IMHERHBIX MOAyNel no ocsim X n'Y
MprBOAb! 6CCLLETOUHBIX 3MIEKTPOABUTaTeNei ¢ NOCTOSHHLIMU MarHUTamm A BCexX OCeit
lMnaBHas perynvpoBKa Bakyyma B 3aBMCMOCTY OT NapamMeTpoB
®dunbTp 4N9 BaKyyMHOI TYpPOUHBI
BCTpPOEHHbI 3BYKONOMNOTUATENb A5 BBITSHKKM
BcTpoeHHas o4mnCTKa Bopca
3aTOYHOe YCTPOICTBO C CaMOPEryMPYOLWMMCS a/IMa3HbIM JVCKOM
ABTOMAaTMYECKOE [03MPOBaHKE NOoJAYM Macna B 3aBYCUMOCTY OT YaCTOTbl PaboThbl HOXa
MpaBoe pacnosioXeHne paboyeii CTOPOHBI
MpombliLLneHHbIA MK ¢ peanbHbIM 0TOBPaXKEHMEM, C MIOCKM 3KpPaHOM
BCTpoeHHas BbICOKOMPOM3BOAUTENbHASA BakyyMHas TypbuHa, 15 KBT
CraHgapTHas paboyas wmpmHa: 1600/1800/2000/2200 mMm
CraHgapTHas g/imHa 30HbI oumncTky: 1850/2300 MM

MporpammHoe o6ecneyeHue:
OnepaunoHHas cuctema Windows
PykoBoACTBO A4ns oneparopa ¢ NPOBepKoi npaBAonofobus n AnarHocTmkoi cboes
ABTOMaTUYeCKad ajanTauus HaKIOHHOrO [MOMIOKEHMS CM0EB  OTHOCUTENIbHO
Mapkepa
ABTOMaTMYeCKas ONTUMU3aLNSA CTAPTOBOWM TOUKM /19 OAMHAPHbLIX KYCKOB
Vickno4veHue 06bI4HbIX (06LLMX) 3ape3oB
ABTOMaTMYeCKOe co3faHmne Lenm Mmapkepos (o4epeab pa6oT)
MpoGHbI/i NPOTroH - MMUTaLMA NYTK pesa
YCTaHOBKa B MICXOAHOE MOI0XKEHWE HECKO/IbKMX MapKepoB B ovepeamn paboT
OnTuMU3aLMUA NyTK pe3a 1 pe3kn cHavana HeGoNbLINX KYCKOB
Peructpauus onepaynoHHbIX faHHbIX (ynpaBieHWe faHHbIMU)
MpuknagHas nporpammMa gns AMCTaHLWMOHHOIO cepeuca



BULLMER
TURBOCUT BbICOKOMPOM3BOANTENbHbIN pe3asibHblii NNOTTEP

Puc. 1.1.2.

O6nacTb NpuMeHeHNs: MpPon3BOACTBO LUBEMHBIX U3L4eNUii U 0BMBKN.
O6cnyxuBaeT HebonblIME NPOWM3BOACTBEHHbIE CEPUM  NpPU  HEOBXOAMMOCTU
BbICOKOW NPOU3BOANTENBHOCTH.

Mcnonb3yemblii maTepnan: TkaHble U HeTKaHble MaTepuanbl 415 OAeXAbl
N nOMallHero TeKCTunA.

Ocobble cBolicTBa: bnarogaps CBeTOBOMY J/lydy W KOHCTPYKUUM W©3
aNtOMVHNEBOr0 Npodnaa B COYETAHUM C BbICOKOYACTOTHbIM HOXXoM TURBOCUT
ABNSETCA CaMblM ObICTPbIM pe3akoM B CBOei KaTeropuu. Mablid BEC ronoBKU
no3Bo/isieT pa3BmBaTh yckopeHne 1,3 g. BepTuKabHbIA BbICOKOYACTOTHBIA HOX B
TURBOCUT pa6oTaeT ¢ rny6uHoii pesa go 25 mwm.

JononHuTenbHble 0C06eHHOCTY 6a30BOI KOHCTPYKLNN:

JnunHa okHa pesa okono 1800 mm
COpTMPOBOUYHBIA TPAHCMOPTEP C 30HOI OYUCTKK, OKOI0 1850 MM

[ononHuTtenbHoe o6opynoBaHue. Ha pe3anbHO ronoBke MOXeT

ObITb CMOHTVPOBaHa KaMepa 415 MOALEPXKKU:
- COBMajaroLLmx BMLOB paboT
- ONpefeneHns TOUKM O0TcuyeTa C/IoeB



TexHnyecKne faHHbIE:

Tabnuua 1
PaGoyasi lmpuHa: 1600, 1800, 2000, 2200 Mm
[nnHa okHa pesa: 0k0/10 1800 Mm
[nnHa copTMPOBOYHOIO TpaHcnopTepa 0Ko0so 1850 Mm
MakcumanbHas ckopocTb 100 m/MuH
nosnunMoHMpoBaHuA:
MakcrManbHoe yCKopeHue: 1349
TOYHOCTb MO3NLMOHNPOBaHNS: 0,1 mMm
MakcumanbHas BbiCOTa pe3a (3aBUCUT OT MakKc. 25 MM
maTepuana):
MogknoyeHns:
CxaTblil BO3ayX: MUH. 6 6ap
BakyyMHbIli Hacoc: 15 KBT
MuTaHne 230/400 B, 50 I'u, okono 20 KBT

(BK/HOYasA BaKyyMHbIl Hacoc)

PROCUT
BbICOKOMNPOW3BOAUTENbHBIN pe3anbHbIi N10TTep

Punc.1.1.3.

O6nactb npuMeHeHus: LLIBeiiHble wu3genus, 06WBKa; u3genua  Ans
aBTOMOOW/IbHOWM NMPOMbILLIEHHOCTMW, CaMOETOCTPOEHUA 1 aHaNOrMYHbIX 061acTei
WHAYCTpUK.

O6cnyMBaeT ~ MaccoBoe  MPOM3BOACTBO C  HEOOXOAMMOCTbIO  BbICOKOIA
NPOV3BOAUTENLHOCTH.

Mcnonb3yemblii MaTepuan: TKaHble U HeTKaHble Martepuasnbl, TKaHW C
NNEeHOYHbIM NOKPbLITUEM U CTEraHble MaTepuansbl.

Ocobble cBolicTBa: PROCUT 370 MOLHasA pe3anbHas MalumHa.
MepecTpamBaeTCs Ha 06CNYXMBaeMble TpaHCMNOpTepaMy OKHa pesa A0 MO M
ANMHOM ana [LOCTUXKEHMNA MaKCUManbHOM 3aheKTMBHOCTK "
MPOU3BOANTENLHOCTY.
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Bo3moxHa mocTaBka mofenein ¢ ray6uHoin pesa 50 / 80 MM BepTMKalbHbIM
BMOPOHOXKOM.

[JononHnTenbHble 0cO6eHHOCTM 6a30B0OI Bepcun:
[nvHa okHa pe3a okono 1800/ 2500 mMm
CopTUPOBOYHbI TPAHCMOPTEP C 30HOM OYMCTKK, okono 1850/ 2300 mMm
Bepcun:

PROCUT 5001
"ny6uHa pe3a cnpeccoBaHHOW Naykn Matepuana 4o 50 mm

PROCUT 8001
ny6buHa pe3a cNpeccoBaHHOW Naykn MaTepuana 4o 80 Mm

[JononHuTenbHoe obopyaoBaHue:
YanuHeHHble Bepcumn (5001 / 8001), nmpeBbiwarolwme AAMHY OKHa pesa 2500 M.
MoxeT 6bITb peanun3oBaHa nbas 13 3TUX KOHAUIypaLmii ¢ OKHamMn pesa AnMHoOw
40 10 M CO CTaTUYHBIMW UK OCHALLEHHbIMW TPaHCNOPTePaMy CTONaMM.
B yofMHEHHbIX — BepcusX  pesanbHas  bGanka MOXET  6biTb  OCHalleHa
[BYXCTOPOHHMMMW HanpaBASOWYMY  BaiMKaMi U LUIVHAPWUYECKOW 3y6uaToit
nepegayeit 4epes yrnoBble 3y6uyaTble peiikn Ans  obecneyeHUs  OCEBOro
BbIPaBHVBaHMSA BO BPeMs pabdoThbl.

TexHnYecKune faHHble:

Tabnuua 2
Paboyas wmnpuHa: 1600, 1800, 2000, 2200 MM
[nnHa okHa pesa: 0Kono 1800/ 2500 mMm
[LN1Ha copTMpPOBOYHOIO TpaHcnopTepa  OKono 1850 / 2300 MM
MakcumanbHas ckopocTb 90 M/MWH
MO3ULIMOHNPOBaHNS:
MakcrMansHOoe YCKopeHue: U
TOYHOCTb NO3MLNOHNPOBAHUA: 0,1 mm
MakcumanbHas BbicoTa pesa (3aBMcuUT 0T Makc. 50/ 80 mm
maTepuana):
MogkntoyeHuns:
Cxartblil BO3AyX: MWH. 6 6ap
BakyyMHbIii Hacoc: 15 KBt
MuTaHne 230/400 B, 50 'y, okono 20 KBT

(BK/HOYas BaKyyMHbIli Hacoc)

PREMIUMCUT 3T0 BbICOKOMPOW3BOAUTENbHbIA  pe3asbHbI  MA0TTep,
BK/IOUalOWMIA B Cceb6s BCe Te MPEMMYLLECTBA, KOTOPbIMW  OT/IMYAETCA
o6opyposaHve Bullmer - NpeBOCXOAHOE WHXXEHEPHOE PeLLeHMEe, HAfEXHOCTb U
BblCOYaliLIash YHMBEPCA/IbHOCTb B COYETAHUM C HU3KMMU 3KCMAyaTaLMOHHbIMU
pacxogamm.
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[nana3oH npumeHeHUA: O6pa60TKa TEXHUYECKNX TKaHel 1 KOMMO3UTHbIX
matepuanos ansa aBTOMOOU/bHOIA NPOMbILLINIEHHOCTU, CaMOIETOCTPOEHUA W©
aHanornyHbIX BUAOB NHAYCTPUN.

Bullter
PREMIUMCUT ULS nnoTTep ¢ yNbTPa3ByKOBOW Pe3Koii

Puc. 1.1.4.

Vicnonb3yemble  maTepuasnbl: TKaHble UM HeTKaHble  TeXHUYeckue
mMaTepuasibl, KOMNO3WTHbIE MaTepuasbl, MCTOBO MaTepuan, pesnHa, HanosbHble
NOKpbITUA n LLIMPOKKIA pag CUHTETUYECKMX MaTepuanos.
PREMIUMCUT Bblpe3aeT AeTann HenocpeAcTBEHHO W3 PY/IOHA B II0GOM HY)XXHOM
KonuuectBe. Matepran MOXET ObiTb MAOTHbIM WAW LUWPOKWM; Bblpe3aeMble
feTanm MOryT WUMeTb HeperynspHblii  KOHTYp, MOryT O6blTb MENKUMU WK
KpynHeiMu. PREMIUMCUT cnpaBnseTcs €O BCEMWM  3TUMWU  C/IOXXHOCTSAMM.
BonblIO MpoOUEeHT MaTepuanoB MOXHO pe3aTb 0e3 MCMoMb30BaHWS (ONbIN.
B cTtaHpapTHom BapuaHTe PREMIUMCUT nocTaBnseTcs ¢ MHCTPYMEHTaNbHON
rO/I0BKOM, OCHALLEHHON OAHWUM CMEHHBbIM PEXYLUM MHCTPYMEHTOM U nepom. B
3aBMCMMOCTM OT TUMA TOJIOBKA MOXHO KOHTPOAMPOBaTb [0 4  pexyLimx
MHCTPYMEHTOB K Mnepo (B MopsiAke YepefoBaHus). Mo 3anpocy nocTaBAstoTCA
crnewmanbHble KOMGUHALMN MHCTPYMEHTOB.

Pabouas wupuHa: 1600 - 5000 mm; war 200 M.

CTaHgapTHas Bepcust :

JnHeliHble MOLYNN 1 peMeHHble NpUBOAbI Ans oceild X n'Y
VronbyaTtblii BOMNOUHbIA «6ECKOHEYHbIM» peMeHHbI TpaHCnopTep
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TpaHcnopTHas cuctemMa C 3aXuMaMu. PemeHb (UMKCUpYeTCs 3aXumMaMu 1
HanpasnsloWUMM  Ans obecneyeHms BbIpaBHMBaHNSA npu nogaue.
JononHuTenbHble HanpaBnsoLLME LWKNBbI CTAOUNIN3NPYIOT [BUXKEHWNE PEMHS.
MporpammHoe o6ecneyeHne ¢ pasnMyHbIMKU QYHKLMSMN

MpOMbILINEHHBIA KOMMbIOTEP C peasibHbIM 0TOOpaXKeHWeM, C NAOCKMM 3KpaHOM
TFT

BaKyyMHbIi# HacOC MOLHOCTBIO 7,5 KBT

BCTpOeHHbIN 3BYKOMOTrNOTATE/b Ha BbITSHKKE

BcTpoeHHas 30Ha COPTUMPOBKM

PerynmpoBka MHCTPYMEHTOB LUNWHAENEM MO HOHWYCY (LUKana).

OnunoHanbHaa nocraeka:

CnewmanbHbIn PEMEHHBI TpaHCMOPTep A1 YNpaBieHns ybTPasByKOBbIM HOXOM
[BOliHO BaKyyMHbIA Hacoc MoLlyHocTbio 15 KBT (2 x 7,5 KBT)
Mepo fns MapKUPOBKM LUBOB U HAHECEHWS TeKcTa
Pacnbinutens A1 MapKUPOBKM LLBOB U HAHECEHWS TEKCTa
CTpyiHbI NpUHTEp ANS aHHOTaLMKU AeTanein (4o v nocne packpos)
MpoekTop (nasepHblin) Ans cucTeMbl 0603HaYeHNUs OTpe3aeMbliX AeTanel “cut part
identification system”
MonuTop (TFT) gna “cut part identification system”
YCTpPOIACTBO Pa3MOTKM (hoNbIK
YCTPOIACTBO AN OYUCTKU TpaHcnopTepa
Pa3nuuHble nporpaMmHble onuum
O6nactb notpe6uTeneit: Mpon3BoaMTENN OOGNErYEHHbIX W HECYLLUX
Harpy3ky CTPYKTYPHbIX KOMIMOHEHTOB, Hampumep, AN CamoNIeTOCTPOEHUS,
aBTOMOOU/ILHOI 1 XXee3HOAOPOXXHOIN NPOMBILLNIEHHOCTU, Y UX MOCTaBLLMKM.
Vicnonb3yemble maTepuansl: YbTpa3ByKOBON UHCTPYMEHT UCMOMb3yeTcs
41 06paboTKUN pa3/IMYHbIX MaTepPUanoB:
- CFRP (yrnennactuk)
- GRP (cTeknonnacTuk)
- nony$abprKaToB BOOKHUCTLIX NPOAYKTOB
- KOMMO3ULMOHHBIX NIacTMKOB (MPenperos)
- KOMMO3UTHbIX MaTtepuanos, Takux kKak PVC (MBX), PES (nonuactep), PC
(nonvkap6oHar), PP (monvnponuneH).
Ocobble cBOMCTBA: YNbTpa3BykoBo Mofy/nb ULS ABnseTcs MOAY/bHbIM
N0 KOHCTPYKUMU M NOAXOAUT Kak AN pasMeLleHWus nof CTON0M, TaK W mpu
BbI6OpE AOMONMHUTENbHLIX MHCTPYMEHTOB. 3TO O3HAYaeT, YTO pesanbHas cucTema
MOXeT paboTaTb MO Y/AbTPa3BYKOBOW TEXHONOTUWM W, MapanfienbHO, MOXET
OCHaLlaTbCA Apyrumuy pesanbHbIMY U 06pabaTbiBalOLLVMU UHCTPYMEHTaMU.
YnbTpa3ByKoBO/ packpoi - TexHonorus 6yayuiero.lprMmeHeHne BOASHON
CTPyM W na3epHOW TexHonorum He noaxoauT pansa peskn CFRP, GRP nu
nonyabprkaToB BOMNOKHWUCTBIX MPOAYKTOB W3-3a HeXenaTefbHOro nonagaHus
BfarM Wan Tenna Ha pas3pe3aemblii mMaTepuan. Ty 3ajayy pellaloT pesabHble
WHCTPYMEHTbI C BUOpaLMeid, Bbi3bIBAEMON YNbTPa3BYKOM. STUM METOLOM PeXyTcs



He TOMbKO OAHOC/ONHbIE MaTepuasibl NoMosam, HO U MHOTOC/MONHbIE MaTepuasbl
(oo 10 cnoeB) Ha OTAenbHble feTann. PasfuuyHble TreoMeTpun  Ne3Bui
ONTUMMU3NPYIOT pesynbTar pesku.
Paboyas wupuHa: 1600 - 5000 mm; war 200 MM. VIMEOTCA HOXM C pasfMyHOl
reomMeTpueil.

1.1.4.YHuBepcanbHble pacKpoeyHble KOMMJ/EKCbI (pexyuine

nnotTepbl) iIECHO.

YHuBepca/ibHble packpoeyHble KOMMaekchl (pexylime nnottepsl) iIECHO
npeAcTaBasoT CO60/ NPOMBIWNEHHYIO LM(POBYHD aBTOMAaTUUYECKYH CUCTEMY
CKOPOCTHON pe3ku [ANs  UCNOMb30BaHMA B  Pa3fIUYHbIX  MPOWN3BOLCTBEHHbIX
oTpacnsax. 3T0 060pyAOBaHME MOXET C BbICOYAMLLEA TOUYHOCTbIO OCYLLECTBNATH
CKBO3HYIO  pe3Ky, HaAceuky, (ppesepoBaHue, Mepgopauuto,  HaHeceHus
MapKuMpoBkM W uepyeHve. [na o6ecneyeHWs MakCUManbHON YHWUBEPCAbHOCTM
ans packpoiwukos iIECHO npeaycMoTpeH 60/bLIOK HAabop WMHCTPYMeHTapus,
BKNIOYAs TaHTeHUMa/bHble HOXMW, OCLWAINPYIOWMNIA UHCTPYMEHT, POTaLMOHHbIE
HOXW, 6UroBWUKN U pe3bl. Pexywmne nnottepsl iECHO, coseplumslune
HaCTOSILLMIA  PEBOMOLUMOHHbLIA  MPOPbIB B TEXHONOTMM  UMDPOBOr0  Packpos
LUMPOKOTO CMEeKTpa MaTepuasoB, 3aHUMalT NUAMPYIOLLEe MOMIOXKEeHVEe Ha
MVPOBOM pPbIHKE, OTTECHMB Ha BTOPOI MNnaH GpeHAbl, KOTOPble Ha MPOTSHXEHUN
MHOTVX fIET ANS Nofb30BaTenein Bbiv HEOCMOPUMbIMU aBTOpUTeTamMu. KomnaHus
IECHO femMOHCTpupyeT camyto akTUBHYIO AMHAMWMKY MPOAaX W NpefocTaBnser
PbIHKY Camblii LUMPOKNIA aCCOPTUMEHT YCTPOCTB - OT CTaHKOB He60/bLIOro
thopmaTa A0 MPOMBbILW/IEHHbLIX MAOTTEPOB A5 MHOrOCMOMHOW pesku. Bbicokoe
Ka4yecTBO M HafeXHOCTb NioTTepoB IECHO ob6ecneunBaloTcs KOMMAEKTYOLWAMU
eBPOMENCKOro M AMOHCKOro npou3BofcTBa. B Kutae ocylecTBasloTcs:
pa3paboTKa Hecylleil KOHCTPYKLUM C YHETOM eBPOMeNcKnX TeHAEHUMIA B 061acTm
3prOHOMMKM U Au3aiiHa, KOMMJeKcHass cOopKa W TexXHOMornyeckas MpoBepKa
obopyfoBaHusa. [apaHTupys noOTpebuTensM BbICOKYHD HAAeXHOCTb CBOEM
npogykuumn, komnaHus iIECHO npepocTaBnseT Ha BCe YCTPOWCTBA MOMHYH 12-
MeCAYHYI0 rapaHTui, B OT/IMUYME OT KOHKYPEHTOB, Y KOTOPbIX OTAENbHblE Y3/ibl
06ecrneymBatoTCs  CyLLECTBEHHO MEHbLUUM TapaHTWHbIM  CPOKOM. BaxHbiM
[JOCTOMHCTBOM  pexylmx nnoTrepoB IiECHO saBnsetca wmx 6e3ycnoBHas
PEMOHTONPUrOAHOCTL. OHM MOTYT PEMOHTUPOBATLCA MOLETANIbHO - MOALUMHUKK,
[aTyuvKun, ABUraTenn v np. MOXHO PEMOHTUPOBATL, HE MEHAS LieNMKOM BeCb y3er,
B OT/IMYME OT CTaHKOB KOHKYPEHTOB, B KOTOPbIX MNPV BbIXOAe W3 CTPOS OfHOM
fJeTanm  HeoOXOAMMO MeHSTb  LeIMKOM BeCb MOAynb, 4TO TpebyeT oOT
nonib3oBaTeneid  CYLLECTBEHHbIX M abCONKTHO  HeonpaBAaHHbIX  3aTpaT.
O6opypoBaHMe W MNporpaMMHble CpeAcTBa [AEMOHCTPUPYHOT  ONTUMAaNbHYHO
COr1acoOBaHHOCTb, UTO ABAAETCA 3HAUYMMbIM NpenmyLLecTBoM naoTTepos iECHO.
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(ECHO BK IECHO BK3 IECHOTK3S
Puc. 1.1.5.

YHuBepcanbHble packpoeyHble kKoMnekcbl iIECHO npefcTaBneHbl TpeMs cepusmn
- BK, BK3 n TK3S.
O6nacTn NPUMEHEHUA packpoevHbIX Komnnekcos iECHO

VIHTepbepHas W Hapy>XHas peknama

Packpoiiwukn iIECHO ABAAOTCA ONTUMAbHBIM PELUEHWEM [/ PEKTAaMHO-
NPOV3BOACTBEHHbIX KOMMaHWi. C UX NOMOLLBIO MOXHO OCYLLEeCTB/IATb PACcKpPON
npakTUyecku Mobbix MaTepuanos, WCMOMb3YEMbIX B MPOW3BOACTBE HapyXXHON W
WHTEPbEPHOW peknambl - KapTOHa, ro(pOKapTOHa, MEHOKApPTOHa, MNNEHOK,
6aHHepoB, aKpWIOBOrO CTekna, fAMCToBOro [BX, KOMMO3WUTHLIX MaHenein,
ropvpoBaHHbIX W COTOBbIX MAACTUKOB. 3TW BbICOKOIP(EKTUBHbIE CTAHKN
CYLLECTBEHHO MOBBILLAIOT  MPOU3BOAUTENBHOCTL W TapaHTUPYIOT  BbICOKOE
KayecTBO rOTOBOW MPOAYKLMN.
Monurpadusa n ynakoska

OO6blYHble BbIPYOHblE MalLUVHbI, KOTOpPble MPUMEHAIOTCA B YNaKOBOYHOW
oTpacnu, NO3BONAIOT  BbIMYCKaTb  MNPOAYKUWIO  GONbWMMM  MapTUsaMu ¢
MWHWUMabHOV Ce6eCTOMMOCTBIO, HO MPY BbIMYCKE «KOPOTKMX» TUPaXEN, a Takxe
MpW W3roTOB/IEHUM MUNOTHLIX 06Pa3LoB YMaKOBOUHLIX W3feNnii 1Cnofb3oBaHue
BbICEKa/IbHbIX MAaLUMH CTAHOBWUTCA 3KOHOMMWYECKM HeornpaBAaHHbIM, TaK Kak Ha
Haya/bHOM 3Tare NPOM3BOACTBA TpebyeT W3roTOBMEHMS BbIPyGHOro wWwTamna u
OCYLLEeCTBNeHMs NpunagoyHbix paboTt. Komnnekc iECHO paaeT BO3MOXHOCTb
MpPOCTO U BbIFOAHO WM3roTaBNMBaTh 06pasupbl, eAVHUYHbIE U34enna U HebonbLive
napTuM Npogykuuu v obpabaTbiBaTb He TO/bKO 0ObIYHbLIA KapTOH, HO W M0GbIe
[Apyrve yYnakoBOYHble MaTepuanbl - FO(PPUPOBAHHbLIA KapTOH, MOHOMUTHBIA ©
COTOBbIA mosmnponuaeH, NBX 1 np. ¥YNakoBOYHbIE IOXKEMEHTbI U3 BCMIEHEHHOTO
NOAM3TUNEHA TaKXe MOryT O6blTb W3rOTOB/EHbI C MOMOLLbIO 060pYA0BaHNS
iECHO. PackpoiiHblii KOMMAeKC iECHO OT/IMYaeTcs BbICOKOIA
NPOU3BOAUTENBHOCTLIO, NO3BO/MAET BbINOMHATL 3aKa3bl B OMEPaTVBHOM MOPSAKE U
B KOMMJekce co  creuuanusmposaHHoiMn  CAIlP-cuctemamu  ABnseTCA
He3aMeHUMbIM peLleHnemM ana abprk no nNpon3BOACTBY YNakoBKW. MalunHbl 4N1s
BbIOOPOYHOr0 NAaKMPOBaHWSA, Kak MpaBw/o, 3HauYMTENbHO [OPOXKe MalluH A
CM/IOWHOr0 HaHeceHNs MOKpbITUA. Ho ocyLiecTBNATb BbIGOPOYHOE NaKMpoBaHue
MOXHO W C TMOMOWbIO MalWH AN CMJ/IOWHOr0  JlaKMpoBaHUA,  eciun
npefBapuTeNbHO Nnpoun3BecTu 06paboTKy NaknMpoBasbHOM pesvHbI
Ha packpoiwuke iECHO.
ABTOMOOMIECTPOEHNE W aBMacTPOeHWe, MPOU3BOACTBO aBTOMOBUNLHbLIX
aKceccyapos
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Pexxyuime nnotrepbl IECHO  MOXeET € YyCNexoM MpPUMEHATbCA  ANs
NpPOU3BOACTBA aBTOMOOM/IbHBIX KOBPUKOB, YEX/IOB Ha CUAEHbS, CONMHLE3ALNTHBIX
LUTOPOK, M3AeNui ANs WYMO- 1 TENNOU30NALMN.

MalLVHOCTPOoeHNe N NPUBOPOCTPOEHNE

ObopygpoBaHne iECHO  wWwMpoOKO  uCMonb3yeTcsi B MPOU3BOACTBE
BbICOKOTOYHbIX MPOKNAfOK W YMJOTHUTENIbHBIX KOMEL, MpW  WU3roTOBMIEHUN
pasnMyYHbIX [eTaneil  MaliuH, MexaHu3MoB, npu6opoB. Komnnekc iECHO
crnocobeH pe3aTb Pe3nHy, NapoHWUT, rpadmT, acbecT, Mac/0CTOWKY BONOKHUCTYHO
6ymary, kabenbHyto 6ymary, ac6ecToByto bymary, (propcofepxalime matepuansi,
Takve Kak nonuteTpapTopaTuneH (TednoH), CUHTETUYECKME U KOMMO3WUTHbIE
marepuasbl 1 MHOTOe gpyroe.

PacKpoli CNoXHbIX CUHTETUYECKUX TKaHER 415 pasnnyHbIX 3aga4

Packpolilymk iIECHO  no3BonseT 3aMeHUTb  TpafMLMOHHbIE  CMOCO6bI
Packpos CNOXHbLIX CUHTETUYECKUX TKaHel, Tpebyloline BbLICOKMX TPYAOBbIX
3aTpaT, W MNOBLICUTb 3PPEKTUBHOCTL 00paboTKM Kak MuHMMym B 20 pa3. C
NMOMOLLIO 3TOF0 YCTPOWCTBA MOXHO C BbICOKOV TOYHOCTbIO pe3aTb MaTepuasbl K3
yrnepogHoro, apaMmuzHoro " CTEK/I0BO/IOKHa, a Takxe
CBEPXBbICOKOMOJIEKY/IAPHOTO  MOAU3TUMIEHA. OTWM  BO3MOXHOCTU  LLUMPOKO
NPVUMEHAIOTCS /19 NPOU3BOACTBA CMeLnanbHON NPOQeCcCMOHaIbHON IKUMNPOBKU.
CnopTuBHbIE TOBapbl

C nomolybto packpoiiwmkos IECHO MOXHO pesaTb HemeTanMyeckme
martepuasbl, UCMoMb3yemble B NPON3BOACTBE CMOPTUBHLIX CHAPALO0B - MOIM3TUIIEH
4na cHoybopfoB, MaTepuanbl Ha OCHOBe Yrnepoja W CTeK10BOMOKHa. iIECHO
ABNAETCA OMTUMaNbHbIM TEXHOMNOTMYECKUM  pELUeHMeM, KOTOpPOe MO03BOSIUT
MOBbICUTb CKOPOCTb MPOW3BOACTBA CMOPTWBHOW NPOAYKUUM 1 06ecneuntsb
Hen3MeHHoe OT MapTuK K NapTuM KayecTso.
anaHTepes v U3[eNNA 13 KOXN

Pexywue komnnekcbl IECHO -  unpgeanbHblli  UHCTPYMEHT  And
ranaHTepeiiHol MHAYcTpuM. OH NO3BONAET U3roTaBNMBaTb BbIKPOWKM W3 TakuX
mMaTepuanoB, kak HaTypasbHas Koxa, M3, MM 1 3BA 6e3 npuMeHeHnUs 6yMaXKHbIX
nekan. PacKpOMWMK YCMEewWwHO MNPUMeHSeTCs B NPOM3BOLCTBE 00YyBM, CYMOK W
uyemMoJaHoB, O06NOXeK AN [AOKYMEHTOB W KHWF, YexX/IoB A/ MOOW/bHBIX
YCTPONCTB, Nanok, KOLenbKOB N OYEYHUKOB U T.4.

Opexpaa 1 TeKCTUNbHaa NpogyKuus

Packpoiilwmkn iIECHO BK - onTUMasbHOE pelueHne Ang  LUBENHOWA
NPOMbILLEHHOCTM. OH NO3BO/MSIET ONEpaTWBHO YepTUTb /H06bIe BbIKPOWKU Npu
KOHCTPYMPOBaHUWN  WU3AeNNiA,  HAHOCUTb  HEOOXOAWMYHO  MapKMpOBKY U
OCYLLECTBMIATb PACKPON TKaHel, TPUKOTaXa, KOXW W KOX3aMeHuTenei /s
noLIMBa OfEX[bl, akceccyapoB, MebGenbHOM O0OMBKW. YNpaBneHWe M KOHTPO/b
BCEX Onepauuii OCYLLECTBAAIOTCA B pPeXWMe PeasbHOr0 BPEMEHW C MOMOLLbO
oco6oii ERP-cuctembl. Pexywmin  nnottep iECHO BK MoxeT Takxe cTaTb
NnpeKkpacHbIM  MOMOLLHMKOM B 00y4YeHUW CTYfEHTOB OTPacNeBblX YYeOHbIX
3aBefleHWiA, KOTOpble CMOTYT B NPOLLeCCe OCBOEHUS MPOMeccun cpasy HayumTbCs
M0/1b30BaTbCS COBPEMEHHBIMU Li(hPOBLIMU TEXHONOTUAMM.
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OnuncaHne packpoeyHblx Komnnekcos iECHO

Packpoiiwukn iIECHO BK
Pasmepbl cT0M0B packpoliwmkos iIECHO cepun BK - 1300 x 1100 mm, 1700 X
1300 mm 1 2500 x 1600 Mm. 3Ta cepus KOMM/EKCOB sBNsieTCS 6a30BOWA; Bce
MOZENN Cepun  OCHaLWleHbl OAHO30HHbIM BaKyyMHbIM CTONOM C aKpW/ioBOiA
CTONELLUHULEN.

Packpoiiwmkn iIECHO cepyn BK nocTtaBnstoTca nmbo ¢ OAHOW, NmMbo ¢
[OBYMSA CTaHUMAMM AN YCTaHOBKWM WHCTPYMEHTOB. MakcumanbHasg CKOpOCTb
pesaHus 1m/cek., uTo B 2-4 pa3a OGbICTpEe PyYHOI pesku.

Packpoiiwmnkn iECHO BK3 n TK3S

Pasmepbl cT0n08B packpoliwmkos iECHO cepumn BK3 -

1700 x 1300 mm, 2500 x 1300 mm 1 2500 x 1700 mm; cepum TK3S - 2500 x 1600
MM, 2500 x 2100 mm, 2500 x 3200 mm 1 3500 x 2100 mm. IMog 3aka3 MoOryT 6bITb
N3roTOB/IEHbI mojenu c NpOoV3BOIbHLIMU pasmepamu CTO/IOB.
B ornuume oT cepum BK, pfaHHble KOMMIEKCHl OCHALLAIOTCA MHOIMO30HHbLIM
BaKyyMHbIM CTO/IOM CO CTOMELUHULEA M3 NPOYHOrO aBUALMOHHOIO antoMUHUS.
ANIOMUHMEBLIE  CMaB  Ha  MOBEPXHOCTM  COTOBOro  paboyero  cTona,
UCNOMb3YOLWNIACH  TakKe B a3pOKOCMMYECKON  OoTpacnu,  rapaHTupyet
reoOMeTpUYecKyo CTabubHOCTL KOHCTPYKLMKN 6e3 ee pa3MePHbIX M3MEHEHWIA MOA
BIUSAHMEM TEPMMWYECKOTO PacLUMPeHMS/CKATUS U MUHUMAaNbHble BHYTPEHHWE
HanpsHkeHWst. B3auMHO UM30/1MpOBaHHbIE MIOTHbIE S4YEKM COTOBOM MNaHenu
KOMMEHCUPYIOT Harpysky Ha paboumii cTon, obecneunBas TeM CaMbIM
abCcoMTHYH MIOCKOCTHOCTL paboyeii MOBEPXHOCTM Jaxe Npu ee 6OMbLIMX
pa3mepax.

Packpoiiwmkn iECHO cepun BK3 n TK3S noctaBnstoTcs ¢ AByMS Wau
Tpems UHCTPYMEHTA/IbHbIMU CTaHLUUSMMU.

CepBogpuratenu Yaskawa (AANoHMA), YCTaHOBMEHHble Ha PacKPOMLLUKM
iIECHO cepuii BK3 1 TK3S no3Bons0T pe3aTb CO CKOPOCTbIO A0 1,5 M/cek, 4To B
4-6 pa3 bbicTpee pyyYHOI pes3kn 1 B MONTOPa pasa B CPaBHEHWUMW CO CTaHKaMun cepum
BK.B 6a30Byt0 KOMMNAEKTaLMIO AaHHbIX MalIUH BK/KOYEHa CUCTEMA OMpefeseHus
rny6uHbl nHctpymeHta (AKI). Komnnekcbl cepun TK3S B oTimume ot BK 1 BK3
UMEKT pa3bopHYyl KOHCTPYKUMIO CTOMa, YTO CYLIECTBEHHO YMNpPOWaeT WX
TPaHCMOPTUPOBKY.

Ha cBepxwupokom rnopTane KoMmmniekcos cepum TK3S yctaHoBneHbl fBa
fpuratens ¢ (yHKuueid 6GanaHCMpOBKM, KoTopble 0b6ecneyvBatoT  6onee
cTabunbHOE M TOYHOE nepemelleHne nopTana. Komnnekcol cepum TK3S, B
0T/IMuMe oT KomnnekcoB cepuit BK n BK3, B KauecTBe mpuBoja nopTana UMeKT
peeyHo-3y6uaTyto  nepegauvy, obecneumBaloLLyt0  BbICOKYHD  CKOPOCTb,
[ONITOBEYHOCTb W MPEKPACHYI0 AWHAMUKY MNPU pe3kKe MNOTHbIX MaTepuanos C
3KCTpeManbHON paboyeid HarpysKoii.
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onuun fna packpoeyHblX KoMnaekcos iECHO

KoHBelepHas cuctema

Bce Mogenu pexyLimx MAoTTEPOB MOTYT OCHAWATLCH WHTENNEKTYanbHON
(hYHKUMEeA HenpepbiBHOW pPe3KM Ha KOHBeiepe, 4TO MO3BONAET 3arpyxartb
maTtepuanbl B HENpepbiBHOM pexume, 3(M(EKTUBHO BbIMONHATL MPOTHKEHHbIE
3agaHuns, o6pabaTbiBaTb HE TO/bKO /UCTOBbIE, HO W PYNOHHbIE MaTepuansbl,
coKpalliaTtb TpyA03aTpaTthl U NOBbILLATb MPOU3BOANTENLHOCTD.

Cuctema 6e3onacHocTn onepatopa (Safety Device)

Bce mogenu OCHaLLeHbI 3(hheKTUBHON cucTemon 3aWNThI,
obecneumBaroLleli 6e3onacHOCTb Onepatopa W UCKIKOYaloLWeli BeposTHOCTb
noflyunTb TpaBMy BO Bpems paboTbl komnnekca. [lomumo 3Toro, Ha
packpoiiwukax iIECHO ycTaHOB/EHbI YeTblpe KHOMKW aBapuinHOro 0CTaHOBa, Npwu
Ha)kaTun Ha KOTopble paboTa MallUHbI 3KCTPEHHO NPUOCTaHaB/MBAETCA.

Cuctema onpegeneHns rny6uHsl nHCTpymeHTa (AKI)

Cuctema AKI aBTOMaTM3UpyeT NpOLECC YCTaHOBKW TY6UHbI MOFPY)XXeHNs
WHCTpYMeHTa. C MOMOLLb 3TOW CUCTEMbI ObICTPO, IEFKO U C BbICOKOW TOYHOCTbLIO
yCTaHaB/MBaeTcs rnybuHa  MOrpyXeHus  nesBuii WHCTPYMEHTOB
TaHreHUUanbHOro Hoxa, Hoxa Kiss cut, ANCKOBOro HOXa. JTUM rapaHTupyeTcs
npopesaHve MaTepuana HackBo3b 6e3 MOBPEXAEHUS CTaTUYHON MOLMNOXKKN WU
NeHTbl KoHBelepa. Cuctema AKI BxoauT B 6a30BYH0 KOMMIEKTaLMUIO KOMMIEKCOB
BK3 1 TK3S.

Cuctema onTMYeCKOro no3vumMoHMpoBaHma no metkam CRS

Bo Bcex wmopgensax packpoiwmkos IiECHO npegycmoTpeHa YCTaHOBKa
CUCTEMbI BbICOKOTOYHOrO aBTOMATMYECKOr0 MO3ULMOHUPOBaHMSA. C MOMOLLbHO
BCTPOeHHO CCD-kamepbl 06ecneumBaeTcs TOYHOE MOMIOXKEHUE WMHCTPYMEHTa W
BO3MOXXHOCTb KOHTYPHOIA pPe3ku Mo penepHbIM MeTKam. bnarogaps aToMy MOXHO
n36exarb MOrpeLIHOCTeNR, KoTopble 06bIYHO COMPOBOXAAKT pPY4Hble onepauun, u
y4ecTb BCe 0COBEHHOCTU BbIPe3aeMoro 13obpaxeHums.

CucTtema Vision Cut

Mpu packpoe TKaHeW, TPUKOTaXa, HETKaHbIX MaTepuanoB ¥ T. M. C
oTnevyaTaHHbIMU Ha HUX W300PaXKEHWAMM WUCNOMb30BaTb PernepHble MeTKU Ans
COBMELLEHUA C KOHTypamu pes3ku, B CWly CBOWCTB [AaHHbIX MaTepuasios,
6ecnonesHo, Tak Kak Hen3beXHO BO3HWKHOBEHWe morpewwHocTeli. C fgaHHONM
3aadveil mpekpacHo cnpaensetcsa cuctema Vision Cut.

Cuctema npoeuupoBaHusa HD projection system

Mpu packpoe TakMxX MaTepuanoB, KaK HaTypanbHas KoXa, BaXHO
pasMecTUTb KOHTYpbl KPOSi TaK, YTOBbl MakKCMMasbHO MCMO/b30BaTb MaTepuan u
MVHUMMW3NPOBaTb 0TX04bl. B Takmx cnyvasx mucnonb3yetca HD projection system
- cMcTema, KOTopas MpOoeuvpyeT KOHTYpPbl KPOs Ha MOBEPXHOCTW 3ar0TOBKW, YTO
MOMOraeT onepaTopy C 60/bLUIOA TOYHOCTbI OMPeAenUTb MONOXKEHWE KOHTYpPOB
pe3a OTHOCUTENIbHO MaTepuana.
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YBenmyeHue KnnpeHca

CTaHfapTHbI KNMpEHC packpoiiluka No3BonseT 0bpabartbiBaTb MaTepuanbl
TonwmHol o 50 MM. OnNUWOHANBbHO YBENNYMB KAMPEHC, MOXHO pe3aTb
maTtepuanbl ToNWmMHol go 110 mm.

YCTPOICTBO NOJAYN PYNOHHBIX MaTepuasios
MaccuBHas cuctema. PynoHHble mMaTepuasibl MOAAOTCA Ha KOHBeWep npsMo C
ycTpoiicTBa  NOfayn, KOTOpOe OCHalleHO BanoM  nofjays  MmaTtepuana,
[ONOHUTENbHBIM Ba/IOM M MEXaHW3MOM HaTSKEHWUs MaTepuaa.
AKTMBHas cucTema. PaboTa CMCTEMbl CHHXPOHM3MPOBaHa C KOHBEEpHOIA
CUCTEMOI Komniekca. B Hell npefyCcMOTpPeH [aTyvK METAM U KOHTPONb KPOMKM
marepuana.
CrcTema aBTOMATMYeCKOM Nofgayn NUCTOBbIX MaTepuasnos

JTa cucTemMa 3HauyMTENbHO 3KOHOMWT pabouyee BpeMs W NO3BONSET

YMEHbLUNTbL Ce6eCTOMMOCTb M3LENWiA.
YcTaHOBKa BTOPOro noprana

Komnnekcbl cepun TK3S ¢ 6onblwiMmmn pasmepamu pabouux CTONOB MO
3anpocy MOryT OCHalaTbCa ABYMS MopTasamu, 4YTO MO3BOSIAET YBENNYUTL
NpPON3BOANTENLHOCTL B fiBa pasa.

Pexxywmnin nnottep (NAaHLWeTHbIA PacKporLWMK) 418 aBTOMaTUYeCKoro
packpost Hactuna iIECHO GLS

MnaHWweTHbIA pexxywmii nnotTep iIECHO GLS aBniseTcs NpeKpacHbIM PeLLEHVEM
0N aBTOMaTu3aumM  yyacTka packposi LUBEHOro npeanpusituss.  OCHALLEHHbIA
BbICOKOCKOPOCTHBIM 3/IEKTPOHHbLIM OCLIMNNMPYIOLLMM WNHCTPYMEHTOM "
VIHTE/INIEKTYa/IbHBIMM  CUCTEMaMK  yrpaBnieHns ninotTep GLS packpavBaeT io6ble
TEKCTWbHbIE W MATKWE MaTepuasibl C  BbICOKAMWM  KA4ecTBOM, TOYHOCTLIO U
NPoV3BOANTENbHOCTLID. O6MauHbI  ynpasnstowwmin  cepeep iIECHO uMeeT MOLHbINA
MOLYyNb Mpeobpa3oBaHVs  [aHHbIX, KOTOPbIA MO3BO/SET WCMO/b30BATb OCHOBHbIE
nporpammHble  naketel  CAIlP, cyllecTBytolMe Ha pbiHKe.  [onb3oBatenam
NPefoCTaBNAETC BCECTOPOHHSAA MPO(ECCUOHAIbHAA TEXHUYECKAA MOALEPXKKa, YTOObI
OHW MOF/I NIErKO W YCMELLHO MePeiT OT TPaAMLMOHHLIX METOAOB Packposi MaTepuasioB
K aBTOMaTUYECKUM LIM(POBBIM.

Ocob6eHHocT nnoTTepa iIECHO GLS:

CucTeMa KOHTPOSIA W KOPPEKUMW MepeMeLLieHns MHCTPYMeHTa 1A  obecreyeHns
OMTUMANLHOIO PeXXMMa pe3ky B COOTBETCTBUM C XapaKTepucTMKaMun o6pabaTbiBaeMoro
marepuasa.

Puc. 1.1.6.
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YnpaBnsowmin - cepeep COOGCTBEHHOV pa3pabOTKWM  [Nia  ynpoLleHns pabotbl 1
LOCTVDKEHUS HaWMyULLIErO KayecTBa Peskiu.
MogynbHble peLLeHus 4na UHAVBULYaIbHbLIX TPe60BaHUI NOb30BATENEN.
CvcTema aBTOMATUYECKOW KOMMbIOTEPHOW packiafikv Kposi Ha paboyeli MoBEpPXHOCTH,
(hYHKUMA aBTOMATUYECKO/ KOMMEHCaLWy 3aTOUKW Jie3BUs B COOTBETCTBUWM C €ero
M3HOCOM [/151 06ecneyeHns HeM3MEHHON TOYHOCTM Pesa.
CvcTeMa OXNaXaeHWs VMHCTPYMeHTa, NpefoTBpallatolias Meperpes marepuana u ero
C/MMNaHue.
CvcTeMa VHTENNEKTYaIbHON KOPPEKLIMM 3arpy3Ki MaTepurana.
BakyyMHbI/i MpYKMM MaTepuasia ¢ BO3MOXHOCTbIO PEryIMpOBKY CUMbl BCAChIBAHWS.
YCTpOIACTBO aBTOMATWYECKOrO HAHECEHWs! MIEHKN A8 MOBbIWEHUS 3PEKTUBHOCTM
BaKyyMHOTO NMPYX1Ma 1 JOMOMHUTENIbHON 3KOHOMUMN 3M1IEKTPO3HEPT UK.
MpocToTa ynpas/neHust 1 06Cy>KMBaHUS.
Cron gng c6opa roToBoi NPOLAYKLMN.
LnvTenbHbliA CPOK CYX6bI.
OnuMoHaIbHO BO3MOXKHO YCTaHOBMTb:
Hanpasnstowwme Mof packpomLLyKOM Ans YCTaHOBKM OT 2 0 3 CUCTEM Pa3MOTKW B
Lie/1IX MOBbILLUEHNS MPOV3BOANTENBHOCTH.
HanpasnstoLLme Nog packpomLLyIKOM 15 YCTAHOBKM OT 2 0 3 LUMPWUIbHBIX YCTPOVACTB.
ABTOMATWNYECKOE HACTWU/IOYHOE YCTPOIACTBO.
YCTPOICTBO A/19 PasriiaknBaHWs MaTepuasna oT LieHTa K Kpasm.
MpenmyLLecTBa TEXHOMOrMN  LM(POBOA Pe3KU OTHOCUTENIbHO  TPaAWLMOHHBIX
Croco6oB packpost
CyLLIECTBEHHOE YBE/NMYEHWE MPON3BOANTENLHOCTU.
YnyuLLUeHWe yCnoBuiA MPOM3BOLACTBEHHON Cpeapl.
OnTUMK3aLMs YNpas/eHns MPOU3BOACTBOM.
PaLyoHaIbHOe 1Cro/b30BaHNe MaTeprasos.
Bonee BbICOKOE KaueCcTBO 06pabOTKM MaTepuasios.
IMoBbILLEHWE aBTOPUTETA MPOU3BOAUTENS.
TexHuYeckMe xapakTepucTuku nnotrepa iECHO GLK
Tabnuua 3

MakcumanbHas rnyéuHa o o .
75 MM (C aKTMBHOIA BaKyyMHOI CMCTEMOIR)

peskm

MakcvmanbHas  CKOpOCTb 200 Mm/cek.

pe3km

MakcumanbHoe ycKopeHue 0,3G

LLInpuHa pabouero cTona 16Mm/2,0m/ 2,22 m (Ha BbIGOP 3aKa3umKa)

[nvHa pa6oyero cTona 1,8 M /2,5 M (Ha BbIGOp 3aKa3umKa)

SneKTponUTaHMe MnotTep - 1 ¢pasa: 220 B, 50 Ny,

BakyymHas nomna - 3 hasbl: 380 B, 50 'y
Mnotrep - 4 KBT

MoTpebnsemas MOLLHOCTb BakyymHaa nomna - 20 kBT
CpegHaa noTpebnsemas mowHocTb - O 15 kBT

NHTepgelic MocnefoBaTenbHbIA NOpT

Temnepatypa: 0-40 °C, oTH. BnaxHocTtb: 20 - 80

Ycnosusa akcnnyarayum %
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Cnpaska 0 komnaHuu iIECHO.

KomnaHua CmapT-T ABnseTcs ouunanbHbIM napTHepom iECHO -
M3BECTHOIO  NPOM3BOAMUTENS  pexylero  obopyposaHus ¢ UMY  ans
MEeNKOCepUAHOrO 1 KPYMHOTUPAXKHOrO MpOWM3BOACTBA, a Takke BefyLlero
paspaboTumMKa Creunann3vpoBaHHOIO MNPOrpaMMHOro 06ecneyveHUss U CUCTEM
BU3ya/lbHOr0 NPOEKTUPOBaHMS.

KomnaHua Hangzhou iIECHO Science Technology Co.. Ltd. 6bina ocHoBaHa
B Kutae B 1994 rogy. PeweHus komnanum iIECHO nonb3ytoTtcs 60/bLLION
NONyNSPHOCTbIO B PEKNAMHOM, MOAUrpauyeckoli, ynakoBOYHON, TEKCTU/IbHOMN,
CTPOMTENbHOM  OTpacnsix, a Takke B BETPO3HepreTMke W aBua- U
aBTOMo6unectpoeHun. Ha npotskeHun 6onee 20 neT N8 BCEMUPHO WM3BECTHBIX
noctaswukoB komnaHus IECHO pa3pabatbiBana NpoOV3BOLCTBEHHbIE PELUEHNS OT
06LLero NpOeKTUMpOBaHUsA, pa3paboTKM TEXHONMOrMA BHELPEHUS HECKO/bKUX
orepaunii Ha OAHOM CTaHKe A0 MOMHOW OT/MafKM MpoLecca aBTOMATUYECKOW
pesku.

Komnanus iECHO - 3To BbICOKOTEXHO0rMYHOE npegnpusaTme
rocyflapCTBEHHOro MaHNPOBaHWUSA, PACMOMIOKEHHOE B MPOBUHLUMM  YXK3L3AH.
LLTab-kBapTMpa KOMMNaHUM Haxoautcs B HauuoHanbHOW 30HEe pasBUTUA BbICOKMX
TexHonoruii. KomnaHus pacrnonaraeT COBCTBEHHbIM 34aHWEM MIOWaAbl0 OKO/0
4000 kBafgpaTHbIX METPOB, B KOTOPOM pacrnofiaratloTcsi MapKETWHIOBbIA 1
CEPBUCHbLIA LEeHTPbl. LIeHTp nccnegoBaHuii u pa3paboTok Haxogutes B CLUA, B
wrtate HKTa. 3a nouytm 20 neT  uccnefoBaHuWlii M paspaboTok
komnauusi IECHO nonyusnna  6onee 20  HauuMOHanbHbIX  MAaTEHTOB n
3aperucTpupoBana 30 aBTOPCKMX MpaB Ha MporpaMMHoe obecneveHuve, NpuHANa
y4acTne BO MHOXeCTBE BaXXHbIX nporpamMM HaumoHanbHOro MuHuUCTepcTBa Hayku
1 TEXHOMOTUIA.

B KoMMaHun iIECHO paboTaet CMN/IOYEHHBIN KO/NNEKTUB
BbICOKOKBaNU(MULMPOBAHHBLIX  CMeunannucTtos B 06/1acT  NPOrpammHOro
obecneyeHus, IT-TEXHONOMNIA, ynpaBAeHNs 3NEKTPUYECKUMMN y3namn, pa3paboTku
MexaHnyeckoli 4yactu. Ha TpeboBaHWA pblHKA W MOXeNnaHWs MoNb3oBaTenel
HaueneHa paboTa BCeX MOAPa3feNieHUn KOMMaHUM - MPOW3BOACTBEHHOIO MU
TEXHUYECKOro OTAeN0B, 0TAEN0B MapKeTVHra 1 Npofax. bnarogaps BbICTPOEHHOM
cTpaTerM ¥ BHMMATeNbHOMY MOAXOAY K aKTyalbHbIM MPOWU3BOACTBEHHBLIM
3afayam, KomnaHus iIECHO cerofHs MOXeT MNpeffiokutb fydlne Ludposble
peleHnss B 061acTM packposs matepuanoB. [onrnii nepuof wWccnefoBaHwuii 1
NpPaKkTUKn fan BO3MOXXHOCTb KomnaHum iIECHO co3pgatb rpynny
npotheccMoHabHbIX 3KCNEepPTOB, KOTOpble 6narofaps CBOMM 3HAHUAM W OMbITY
UMEIOT BO3MOXHOCTb  3(DEKTUBHO BAUATb HA MPUHUMAEMbIE  PELLEHNS,
HaueneHHble Ha MOBbIWEHWe KayecTBa NPOAYKUMM U 3((eKTUBHOCTU
npousBoAcTBa. Bce 93T0 [aeT BO3MOXHOCTb KoMnaHuu iIECHO ypepxusatb
NPOYHbIE MO3ULMM B XKECTKON KOHKYPEHTHOIN 6opboe.

YnyulleHne KavecTBa MPOAYKLMW —3TO OCHOBHOM CMOCO6 KOHKYPEHLMM
npeanpusaTUiA B coBpemMeHHOM Mupe. KomnaHua iECHO npowna cepTudukaumto
Cuctembl KayectBa 1S09001 M cepTudmKaumMio COOTBETCTBMA 060pPYyA0BaHUA
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CTaHgapTam EBpocotosa (CE). [Mpoun3soacTeo " cbopka
obopypoBaHusa IECHO ocyllecTsnsietcs B ropoge  XaHwkoy.  OCHOBHble
KOMMNEKTYIOLME KOMMaHMA MMNOPTUPYET, BCe MEXaHWYeCcKWe Y3/bl U 4acTu -
cobcTBeHHOro npomussoAacTBa. Ha 3aBofe IECHO ycTaHOBNEHbI BbICOKOTOYHbIE
obpabaTtbiBatoLL e KOMMNeKebl ¢ YIMY, npeuunsnoHHble dpesepHble cTaHku ¢ UMY,
BbICOKOCKOPOCTHbIE ~ TOKapHble  CTaHKW, CBEp/IU/IbHOE U  WAU(OBabHOE
obopyfoBaHue, KOTOpble  06ecneynBaldT  TOYHOCTb n  cTabunibHoe
BOCMpoun3BefeHVe feTaneil. [ns Hambonee 3h(eKTMBHOrO KOHTPONSA KayecTBa
NPOAYKLMN BCE U3LeNNA U3rOoTaBMBAKOTCA NO MOAY/ILHOMY MPUHLKMNY.

Mpoaykumsa KomnaHun iIECHO ycnewHo Bblwna Ha pPbiHKK BocTouHOi
Asnn, EBponbl, Adpuvkn 1 AMEPUKM W APYIUX PeruoHoB mupa. B Kutae
(YHKLUMOHMPYIOT YeTbipe MapKeTUHIOBbIX LEHTpa W ChnyX6bl  CepBUCHON
NOAAEPXKKN B BOCTOYHOM, LEHTPa/bHOM U HDKHOW MPOBUHLMAX, & Takke B
CeBepHOIn YacTn Kutas.

KOHTponbHbIE BONPOCHI:

Kakune crnocob6bl packposi MPUMEHSIOTCA B LUBEHON NPOMbILLIEHHOCTI?
Kakue B/Abl pacKpOHbIX KOMMNAEKCOB hrpMbl Bullmer npumeHsitoTcs B
HacTosLLee Bpems?

B kakom rogy 6blna ocHoBaHa KomnaHus Hangzhoui
ECHOScienceTechnologyCo,. Ltd.?

Yto Takoe PREMIUMCUT ULS?

OnunwnTe TEXHNYECKY XapakTepuctuky nnottepa iECHO GLK.

1.2. NHHOBaLNW B TEXHO/IOFNYECKOM MpoLecce U NPUMEHEHNE NX Ha
npakTuke
1.2.1.Cnocobbl coeguHeHUs geTtanei nsgenms.

Opexpa npefcTaBnseT CO60A CNOXHYK KOHCTPYKUWI, COBpaHHYH W3
HECKONbKUX 3apaHee MOAFOTOBMIEHHbIX W OTAeNbHbIX AeTaneii. OCHOBOW CH0pPKM
OfeX[bl CNYXaT COeJUHEHNS, BbINOJIHEHHbIE pa3finyHbIMK cnocobamu. VX Bbibop
3aBUCUT OT TpeboBaHWiA, NpeabsBsAeMbIX K COOPOYHbIM OnepauusaM 1 OT CBOWCTB
maTtepuana, NPUMEHSEMbIX ANS O4eX/bI.

B HacTosLlee BpeMsi MPUMEHSIOT pasfMyHble Crocobbl CoeanHeHUs feTanei
U30ENVS:  HUTOYHbIA,  KNEeBOW,  CBApHOW,  3aKNemouHblil, NUTHLEBOW W
KOMOMHMPOBaHHbLIA. Pa3pabaTbiBatlOTCA TakKe HOBble U MOAMGULMPYHOTCA
CyLLeCTBYOLLMe Cnoco6bl.

HVTOYHbIE WBbI NPY U3rOTOBNAEHUN OAEXAbl MPUMEHAIOT ANS COeAUHEHNS
1 06paboTKN KpaeB geTaneld, a Takke AN OTAENKU U3gennid. Mo BHELWHEMY BUAY
N KOHCTPYKLUMN HUTOYHbIE LUBbI Pa3HO00pasHbl. WX KOHCTPYKLMA onpegensercs
pacrnofoXeHUeM feTasieid M CTPOYEK B LUBE W BEAUYMHOW npunycka. B
3aBMCMMOCTM OT KOHCTPYKLUMM W Ha3Ha4YeHWs HWUTOYHbIE LWBbI [eNAT Ha
COEVNHUTENbHbIE, KPaeBbIE 1 OTAENOYHBIE.

KayecTBO BHELLHEr0 BWAa HWUTOYHBIX CTPOYEK OMpefenseTcsa npasuibHbIM
pacronoXeHUeM Y3108 NnepenseTeHns HATOK B CTEXKaX, COONIOLEHNEM 3ajaHHOIO
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pasMepa CTeXKOB, AOCTAaTOMHO M/OTHbIM MpUeraHNeM HUTOK B CTeXKax K
matepuany.

lMprvMeHeHe KneeBblX MaTepuanoB - OOWH W3 3HAYUTENIbHLIX PE3epBOB
YNYULlEeHUs KayecTBa LUBEWHbIX W3AENWiA, Tak Kak OHU MO3BOASAIT C034aBaTb U
COXpaHsATb CcTabunibHble POPMbI feTaneil 1 y3noB pasINYHON OAeXapl.

CkneviBaHuWe geTaneil ogexgsl N0 CPaBHEHWIO C YHUBEPCAIbHbIM HUTOYHbIM
coefVHeHVeM MMeeT 6onee Y3Kyt 06/1acTb pacnpocTpaHeHWs W NPUMEHAETCH Npu
W3rOTOB/IEHNN OfEX/bl U3 OrPaHUYEHHOr0 acCCOPTUMEHTA MaTepuasos.
3HauNTeNbHbIA  aCCOPTUMEHT  MaTepuanoB  SIBASETCA  HEMPUrOLHbIM AN
CK/MEVBAHWSA U3-32 BO3MOXHOIO YXYALWEHMA WX BHELIHero Buja W u3-3a
HeL0CTaTOYHOM HAafEXHOCTU U MPOYHOCTY MOYYaeMbIX KEEBbIX COEANHEHWIA.

Takke KfeeBble LWBbI HEYCTONYMBBI K KUMAYEHUIO B BOAE W LUENOYHO-
COZl0BOM PacTBOPE W MO3TOMY WX PEKOMEHAYIOT [/1 W3rOTOB/IEHUA OfeX[bl, He
nojgepraroLueiica cTupke.

Hapsgy c npeobnajatoliyM B HacTosllee BpemMs METOLOM HUTOYHOrO
CoeaviHeHNs pAeTaneil ofexAbl 60nbLIOe 3HayeHWe nprobpeTaeT HOBbIA METOA
CoefViHeHNss — cBapka. Mcnonb3oBaHWe CBApKW B LUBENHOW MPOMBbILLIEHHOCTH
o6ecreymBaeT NOBbILLEHNE MPOU3BOAWTENLHOCTU TPYAA, YaCTUYHOE WU MOJHOe
VCK/IOYEHNe U3 TEeXHONOrMYecKoro npoecca LUBeliHbIX HWUTOK, obecrneunBaeT
yNyulleHne KayecTBa LUBEWHbIX W34ennii, co3faeT ycnoBus Ans aBToMaTu3alum
TEXHONOrMYeCKMX NPoLeccoB COOPKY AeTaneid 1 y3noB LUBENHbIX U3LeNui.

CBapHble COeAMHEHUs ABYX WM HECKONbKWX feTaneil BbIMOMHATCA Ha
TEPMONNaCTUYHbIX CUHTETUYECKUX MaTepuanax noj [feiicTBMEM Tennia W
[laBeHns, B pesy/bTaTe Yero Mosy4yaeTcs pacnsias 3TUX MaTepuanos, KOTOPbIN
nocre OTBOfAa Tenna W YMeHbLUEHWS [JaBfeHWs 3aTBepieBaeT W obpasyeT
HepasbeMHOE COefIMHEHME.

MpoyHOCTb CBapHbIX coeaunHeHuit coctaensieT 30 - 60 % OT NpPOYHOCTU
HWTOYHbIX LUBOB.

OfHako cBapHOi cnocob NCMonb3yeT TOMbKO A7 CUHTETUYECKUX TKaHe.
KoM6UHMpOBaHHbI cnocob npeAcTaBnsieT CO60W couveTaHWe ABYX CMNocoboB
COEAMHEHNS: HWUTOYHOTO W KNEeBOro, HUTOYHOrO W CBapHOrO WAW K/EeBOro U
CBapHoro.

KoM6MHMPOBaHHbIM CNOCO6 CUNTAETCA CMOXHBIM W TPYLOEMKUM, NO3TOMY
HaxoAuT BeCbMa OrpaHUYeHHOe MpUMeHeHWe. STOT cnocob MpUMeHseTcs Tam, rae
Apyrve cnocobbl COeAWHEHWS He MOryT o6ecneynTb Haf/iexallen 3awuThl
(Hanpumep, NpU U3rOTOBMEHNM 3aLLUTHOM 1 CMEeLManbHON 0fexabl).

B  wBeliHOW  NPOMbILUAIEHHOCTN UMbl pag  MeTafIMyeckux u
NNacTMaccoBbIX AeTaneil (Nyrosuubl, KHOMKW, NIOBEPCHI, KPKOYKK, METAN U ap.)
3aKpennflT Ha COOTBETCTBYIOLMX YacTAX Ofex[bl C MOMOLLbI 3aKNenoyHbIX
coefvHenuit. Mpyu KpenneHUAX 3TUX AeTaneil B COOTBETCTBYHOLLEe OTBEPCTHE
CTPYKTYpbl TKaHeli BCTaBAAKT CTePXXHMW (3aK/ernoyHble 31eMeHTbl), a 3aTeM WX
packnensiBaloT. K HepgocTtaTkam 3TOro c€rnocob6a MOXHO OTHECTM CKBO3HbIe
OTBEPCTMA U HEBO3MOXHOCTb B 3TOW CBA3W Pa3bopKM CKPENIeHHOr o y3/1a 0fexabl.
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NuTbeBoi cnocob coefMHeHWs MOA [AaBleHWEM ABAAETCA OAHOW U3
OCHOBHbIX CM0CO60B MepepaboTKM NONUMEPOB.

1.2.2.CknenBaHune n cBapKa getaneii ogexabl.
Bepfylume MypoBble MPOVM3BOAUTENN aKTUBHO NPUMEHSIOT CBapHbIe COeaVHe

HWS NPV NPOV3BOLCTBE M3LENIA N3 Pa3/INUHbIX MaTeprasos.

3amMeHa HUTOYHbIX LIBOB CBapHbIMM 061a4aeT LebiM pagoM NPeuMyLLecTB:

- OTCYTCTBME MPOKOMIOB - HET HapyLleHUs BOAOHENPOHMLLAEMOCTM MaTepuana u

OTCYTCTBME MUTPALUM YTENNUTENS Yepes LLOB;

- 6onee BbICOKasA MPOU3BOAUTENBHOCTL 3@ CYET COBMELLEHUA HECKOMbKUX

onepauuii;

- TepMmyeckas n/mnn Kneeeast 06paboTKa Kpasi, YTO HEMAIOBAXKHO A/1S1 CbIMyUYnx U

TPUKOTAXHbIX TKaHei;

- CHMXeHWe ce6eCTOMMOCTM - HET HUTOK, UTOMOK, LWNynei n T.0.;

- COBPEMEHHbIN, NPUBNEKATENbHbIN, KOHKYPEHTHBIN BHELLUHWUIA BUA U3AENUS;
LLInpokoe NpMMeHeHWe cneaytoLmnx 6e3HNTOUHbIX TEXHONOTUA:
Tepmokneeasi cBapka (TKC);

YnbTpassykoBas cBapka (Y3C);

CBapka TOKOM BbICOKOIA YacToThl (TBUY);

CBapka ropsyvm BO34yX0M;

CBapka ropsyvm K/mHOM.

Tpu nocnefHne TEXHONOrUM MPUMEHAIOTCA B OCHOBHOM Ana cBapku MBX

TKaHeil B MpPOM3BOACTBE HEMPOMOKaemel paboyeil ofexabl, HadyBHbIX OLOK,

NETHUX BecefoK, HagyBHbIX KOHCTPYKLMIA.

TepmokreeBas cBapkKa

CyTb ee B CK/IeMBaHUM [BYX MaTepuanoB Mexay co6oi npyu nomoLu
TEpMOK/es W TepPMOK/eeBbIX MeHOK Film. TexHonorus npocta, OBMafeTb €l
MOXeT ftoboe LuBeliHOe MPOWM3BOACTBO OT LUBE/HOW MacTepCKOM A0 KPYMHbIX
MPOU3BOACTB.

[ns Npou3BOACTBA M3LeNuiA U3 TOHKOTO 31aCTUHHOIO TPUKOTaXa CMOPTHBH
O 0AeX/pl, HUXXHErO 1 TepMO6ENbA NCMONMb3YIOT COBPEMEHHbIN TN 060pyL0BaH
1S - TepPMOK/eeBble MaLUMWHBbI, BHELLUHe HarnoMuHaoLime 0BEPNOK c
6710KOM NPOrpaMMHOro ynpasneHus. MallunHbl MPOU3BOAAT CBapKy Ha HEBbICOKMX
TemnepaTypax, NpyM KOTOPbIX TPUKOTaX He gedopmumpyetcs. Lo nonyyaertcs
nnockuii  6e3 MOTepW 3MaCTUYHOCTU BO BCEX HanpaBNEHWsX, Yero HeBO3MOXHO
[06UTLCA MPU HATOYHOM LLBe. 19 CBapkM MaTepuana BHaxnecT MCMOMb3yHTcs
OfHW MalUWHbI, AN18 NOArMba 1 OKaHTOBKM Kpas - Apyrue. B kayecTBe pacxOAHOro
maTepuana - UCNob3yeTcsa crneLuanbHas 3nacTuyHas TepMOK/eeBas feHTa.

Ho  camas nonynspHas  Ha  faHHbIl MOMEHT B Mupe
GE3HUTOUHLIX  TEXHOMOTUA - TepMOK/eeBasi CBapka 3/1EMEHTOB Kpos W
AeKopaTuBHas oTAeNka Ha Tepmonpeccax. OHM eCTb MPaKTUYECKW Ha KaX[om
MPOU3BOACTBE, OYEHb YHMBEPCAIbHbI W 3HAYMTENIbHO PACLLUMPAIOT BO3MOXHOCTM
npoussoAcTBa. [Mpu 3TOM WX CTOMMOCTb He CUAbHO BbiCOKas. Tepmomnpecchl



MPOCTbl U HENPUXOT/MBLI B 3KCM/yaTauwu, He TPeOylT r06aIbHOro U3ydveHns 1
06yyeHus. EAUHCTBEHHOE, HEO6X0AMMO, YTOGbI npecc Gbln MO C NepemMeLLaoLLyMes
CTO/IOM, /M60 YBENMMYEHHOW BbICOTOM MOAbEMAa paboyell HarpeBaTeNbHOW MAUTHI,
[0CTaTOuHOW Ana KOMGOPTHOI 1 Ge3onacHoli paboTsl. W Taioke A5 JaHHO TeXHONorm
He NOLOMAYT KKHWKHbIE» PYYHbIE TEPMOMPECCHI, T.K. MPX UX UCMONb30BaHNN BO3MOXHbI
3HaumMTeNbHbIE CMELLEHVS 3aroTOBOK Mexay co6oii B mpouecce OnyckaHus paboueit
nwmTbl.  Ha Tepmorpeccax C  WCMOMb30BaHWEM TepMOK/eeBbIX MfeHoK  Film
NPOV3BOAATCA CBapka W [eKOpaTuBHas OTAEeNKa MPOPesHbIX (BTauHbIX) WM HaKMaAHbIX
KapMaHOB, MpVBapKa MOJHWIA, HaHeCeHWe MeYeBblIX, IOKTEBbLIX W MP. YCUIEHWA, cBapka
(6oHamHr) Mexay Cco60i pasMMuHbIX TKaHel W MaTepuasnos, MpUBapKa STUKETOK,
NOrOTUMOB W CBETOOTPAXKAOLLMX 3NEMEHTOB, YBE/MYEHWE XECTKOCTU BETPO3ALLUTHBIX
MNJaHOK MOJTHUI U KO3bIPbKOB KartoLLIOHOB.

TexHonorus CknemBaHns — 3T0 GeCLLOBHOE COefVHEHWE KyCKOB TKaHW Tof
BO3[ECTBMEM TEPMMYECKO 06paboTKm. MofobHYH TexHoMorMo cknevBaHus (bonding
technology) npepnaraetr komnavus  Framisitalia. Cknelika  npoucxoguT  Ha
MPOMbILLIIEHHOM 06OPYA0BaHWM C MOMOLLBIO CreumaibHbIX feHT. Ha AaHHbIi MOMEHT
3Ty TEXHOMOTVIO CMIOXHO MPUMEHWTb [/ CEPUAHOrO NpOM3BOACTBA M3-3a BbICOKOW
CTOMMOCTH, HO OHa MMEeET MepCrekTVBbI U OFPOMHbIA PbIHOK B GyAyLLEM.

OfHYM 13 MepPBbIX AW3aliHEpPOB, MPUMEHMBLUMX AaHHYIO TeXHOMOruto, ctan Mccaid
MusK3, 3HaAMEHWUTBbIA CBOMMW  WMHHOBaLMsMW. [ln3aiiHep Mokasasn —MpeT-a-nopre
Konnekuyto SS17, B KOTOPOV He MPOCTO 3aMEHWST TEXHOMOTMIO LUMTbA Ha CKIeinkKy, —
naes cocTosna B TOM, YTOBbI COEANHUTL TKAHU Pas3HOW MIOTHOCTM — MAMKOI Tekyueit
TPVMKOTAXKHOM TKaHW W HKECTKOW TKaHW, KOTOpas CO3faeT XECTKyl, HO TnbKyto
TekcTypy. Monyumncs aggeKT, CpaBHUMBIA C MPY>XMHON, MafatoLleil Mo CTyneHbkam
NECTHULbI — 3/1EMEHTbI N/1aTbA NMPY>XKUHWAW Ha MOZENAX B PUTM My3bIKU U ABVXKEHWIA.

Issey Miyake

Puc.1.2.1.
MpakTuyeckn BCe BeayliMe MUPOBbIE MPOM3BOAUTENN B TOWM WM WHOM
CTeneHun NPUMeHAT TEePMOK/IeeBble TEXHONOrnn B CBOUX

M3LenusX: TMPOW3BOACTBE Pas3/IMYHOIO poja OAeXAbl (0T HWXKHEro 6enbs 4o
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MyXOBWKOB, OT MOBCEAHEBHOW, CMOPTMBHOW [0 CMeuuanbHON ofexabl), 06yBu,
CHapsHKeHMs 1 B aKceccyapax.

3auem KNentb? Yy HUTOYHOIO LiBa cyliecTByeT pag
3HAYUTENbHLIX HEAOCTATKOB M OrpaHUYeHWin NpU COBPEMEHHOM MNPOM3BOACTBE
MOAHOA ¥ (DYHKLMOHaNbHOW OAexpAbl, KOoTopas npu 3TOM CTpPeMUTCA K
MUHUMaNIbHOW  CTOMMOCTU. [pexae BCero, WronbHble MPOKOMblI  HapyLlalT
LeNOCTHOCTb WM TepMETUYHOCTb  MaTtepuana, 4YTO  HEMaloBaXHO  AnA
Npou3BOANTENeiA BEpPXHE Bnaro- W BETPO3AWMTHON  OAEXAbl, MNanaTok,
CHapsXKeHWs W npoyeli nNpogykuuu. Bo-BTOPbIX, MNpULLIMBAHUE 3/71EMEHTOB
CNOXHOM  hopMbl  3a4acTyto TpebyeT Ha/iMume CNOXKHOFO 060pyAOBaHMS
1 BbICOKYIO KBannumkauuio wween. B-TpeTbyx, BbiCOKA LieHa OWNGKKM onepaTopa:
€C/N OH «yBefE&T» LUOB, U3genne 6yAeT UCMOPYEHO. B-4eTBEPTbIX, HUTOUHbIE LLBLI
He 3M1aCTWYHbl B HECKOJ/IbKMX HarpaBneHusix. M Ha cbiNyymx TKaHsaX TpebytoT
06paboTKy cpesa, YTO YBENMYMBAET TOMWMHY LIBA, BCE 3TO MPUHUMMNMANBHO
B&)XXHO NS COBPEMEHHbIX 31aCTUYHbIX M TPUKOTAXKHbIX TKaHel, rae cTpemaTcs K
MA0CKUM 371aCTUYHbIM LWBaM. W B-NATbIX, He BCErAa MpeAcTaBnseTCs BO3MOXHbIM
NPULLINTL KaKOW-NMb0 3NeMeHT Ha roToBoe M3genve, K npumepy, naeHTudmKaTop
Ha cney ofexgy um yHugopmy (weBpoH ¢ norotunom unam dKO), HapyxHoe
ycuneHve, Jo6aBuTb KapMaHbl Ha YTEMIEHHYK KypTKY, 3TO MOXHO chenatb
TOMbKO, TMpPOLIMB HAaCKBO3b BCE W3Aenune, 4TO npuBedeT K MOoTepe ero
BOZOCTOMKOCTU W TEMNON30NALMOHHBIX CBOWCTB, He FOBOPS YXe 06 3CTeTUYEeCKOW
COCTaBAAOLLEl N3aenus.

TepmokeeBble TEXHONOTMM JfIMLLEHbI BCEX 3TWX HELOCTATKOB, TaK Kak
NAEHKN MPUKIENBAKOTCA BCE CBOE MNOLAaAbl0 MOBEPXHOCTM 3a OfHY Onepawuio,
He Hapywas LenocTHOCTUM MaTepuana v LOMONHWUTENbHO ero repmeTusupyroT u
YCWUMBAKOT OT abpa3vBHOr0 BO3AEACTBYS.

B yem ke CyTb KOHKPETHO 3TOI Ge3HNTOYHOIN TEPMOKIEEBO CBapKK, a CyTh
npefenbHO NpocTa M MOHATHA M 3aKM0YaeTcs B CKAEMBaHWM [BYX MaTepuasnoB
Mexgy €060 (GOHAWHT), MPUHLMM COEeAUHEHWS, KaK BCEM Ham XOpOLLUO
M3BECTHOIO [IBYCTOPOHHErO CKOTYa.

[ns coepmHeHuns petanein kpos, ypHUTYPbI MeXay coboid, TepMOK/eeBoi
npuBapKM akceccyapoB M PypHUTYpbl (MOMHWIA, CTOMOPOB, SP/bIKOB, BeLUAoK,
Mpo3payHbIX OKOH), HakKMafHbIX U BTa4HbIX KapMaHOB, BOHAMHra BOPOTHWMKOBOW
30HbI MArKUMU n TaKTUIbHO MPUATHLIMU maTepuanamm
NPUMEHAIOT Kneesble nneHky film.
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Puc. 1.2.2.

C NOMOLLbI0 3TUX MaTepuanoB MOXHO NPOU3BOAUTL TEPMOK/IEEBYIO CTEXKY
NMyXOBbIX W3AeNWiA, yXxoAs Tem camMbiM OT [OMONHWUTENbHOr0 MNyxnaketa Wu
MOMHOCTBIO WCK/OYas MUrpauuio nyxa uepe3 LWBbl. [aHHas CTeXKa ceidvac
LUMPOKO MPUMEHAETCA ANA JNIerKUX MYyXOBUKOB, MyXOBbIX CBUTEPOB, MYyXO0BbIX
NAAFTOKIK Y MYX0BbIX CNa/ibHbIX MELIKOB.

Puc.1.2.3.

Take CYLIeCTBYIOT KfeeBble (UNbMbl C BHYTPEHHUM KOPTOM [Ans
YBENNYEHUS XKECTKOCTU CKNEMBaeMOro martepuana, Takue (uabMbl MPUMEHSHOT
npyv (OPMUPOBaHUM KO3bIPbKOB KartLIOHOB, BETPO3ALMTHBIX MMIaHOK A/
MOJIHUW, MaHXeT, KnanaHoB KapMaHoB W1 T.[.

BTopoli TMn gekopaTuBHbIe NAeHKN. OHU HECYT HE TO/MbKO JeKOPaTUBHYH
N Au3aiiHepcKyto  (YHKUMKO, HO W (YHKUMOHaN, Hanpumep, HapyXXHYH
repmMeTM3auuio, ycuneHve, Ans Co3faHns CBETOBO3BPALLALLNX 3/IEMEHTOB UK B
BUAE YCUIMBAIOLMX aHTUCKOMb3ALWMX HaKNafoK.

28



Puc. 1.2,4.

TpeTwii -  TepMoKneeBble (UbMbl  CMELMANbHOMO  HasHayeHus. 3T
TepMoK/ieeBble (DUbMbl B BGOMbLIMHCTBE CBOEM WAYT Ha TEKCTWUMLHON WM
TPUKOT&XHOI! OCHOBE M MpefHa3Ha4eHbl A1 HAPY>KHOIO YCUNEHWUS MPOGAEMHbIX
30H (nnieun, NIOKTU, KOMeHW W T.0.). JIM6O [N BHYTPEHHUX YCUNEHWA,
repmMeTv3auMy CTbIKOB LUBOB, MOJSHWIA, BbIWMBOK, COEAWHEHWUS BHYTPEHHUX
JeTanei ¢ HaWWTBIMK Ha HUX YPHUTYPOIA, BELUA/IKOW, (DUKCATOPOM YTSDKEK.

Puc. 1.2.5.
YnbTpa3BykoBas cBapka

M3HayanbHO AaHHasa TEXHONOTMA MPUMEHANACH ANS Y3KOr0 Kpyra HeTKaHbIX
mMaTepuasoB Mpu MpOuM3BOACTBE (PUILTPOB, OAHOPA30BON OAEXAbI, YMAKOBKM W
JOMallHero TekcTunsa. Ee npakTUYecKM He NPUMEHSANM MpW  NPOW3BOLCTBe
NPOLYKLUMM M3 TKaHbIX MaTepuasioB M3-3a HeAO0CTAaTOYHON MPOYHOCTM LUBa U
MPOH3UTENLHOTO 3BYKa, KOTOPbIV 13faeT MalluHa npu pabote. Ho TexHonormm He
CTOAT Ha MeCTe, U 3TU HeJoCTaTKU ObiNnM yCTpPaHeHbl, MNOSBUAMCHL GecluyMHble
MallUWHbI, KOTOpPble CBapMBalOT 6OMbLLOK CMEKTP Pas/iMyHbIX MaTepuanos, No4YTv
BCEX CUMHTETUYECKMX, CMECOBbIX, TPUKOTAXHbIX TKaHel.

YnbTpa3ByKoBas cBapka He TpebOyeT pacxXofHbIX MaTepuanoB (HUTOK,
UronoK, LWNyb, repMeTU3nMpyroLWwmx feHT). Ha ynbTpasByKOBbIX MalUMHAX MOXHO
OJHOBPEMEHHO C COEeJMHEHWEM AeTaneil MpPou3BOAWUTL elle M 06pes3Ky Kpas,
paspesaHue, AEKOpPaTMBHYIO BbIPYOGKY PUCYHKa, TepMUYeCKyrd 06paboTKy Kpas
cpesa, TECHEHWE, B TOM Yuciie 1 norotmna (B T.4. U Ha Koxe). MoOMMMO 3TOro Ha
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TakoM 060pyAOBaHWM  MOXHO [enaTb U CTbIKOBble  LWIBbI,  NOAy4as
B pe3y/ibTaTe NAOCKWIA WOB. ITO MO3BOASET paboTaTh C LOCTATOYHO CAOXKHbLIM MO
reoMeTpum KpoeM. HO AaHHbIA LWOB HEAOCTaTOMHO MNPOYHbLIA K3-3a Masoi
nnowaay COeAMHEHUS U €ero  HeobXOoAUMO [LOMONHWTENbHO MPOK/enBaThb
CreuuanbHOW NEHTOW Ha TEKCTUbHOW OCHOBE. YNbTPa3BYKOBble MalUWHbl B
60NbLUMHCTBE CBOEM BbIMOMHEHbI B KOPMyce CTaHAAPTHbIX LUBEAHbIX MaLUWH
NPOMBILL/IEHHOTO Kiacca, Y4TO 3HaYMTeNbHO YMpPOLAeT M COKpawaeT Bpems Ha
nepeobyyeHns LUBEN, U NePexof Ha HoBble 6E3HNTOUHbIE TEXHONOTUN.

Bce 3TV npevmyLlecTBa COBPEMEHHOIO 060pY0BaHUS CUIbHO PacLUMpPAIOT
BO3MOXHOCTW MPOM3BOACTBA, MOBLILIAOT €ro MpOW3BOAUTENBHOCTb, CHUXKAKOT
cebecTonMocTb n3genus, YBENMUYMNBAIOT peHTabenbHOCTb n
KOHKYPEHTOCMNOCOBHOCTb, 4YTO ABASETCA CTpaTernyeckM BaXHbIM B  Halle
HENpoCTOe A/1% POCCUIACKOro NPON3BOACTBA BPEMS.

CBapka npeAcTaBnseT COOO TEXHOMOrMYeckuii npouecc 06pasoBaHMSA
Hepa3beMHOro CoeMHEeHUA MyTeM [OBeAEHUs COeAUHSAEMbIX NOBEPXHOCTEN B 30HE
KOHTaKTa TKaHel [0 BA3KOTEKYyYero COCTOSIHWA C nocnegyrouleii gukcaumen.
CBapka 3T0O — MpOLECC CamoCnUMaHWs TepMONAacTUYHbIX MaTepuanoB Mo
[elicTBMEM Tenna v gaBneHns. VIcnonb30BaHWe HUTOUHbIX COELUHEHWUIA AN Taknx
MaTepuasioB HepauuoHanbHO, TaK KaK MpOLECC LIWTbA 3aTpPyfAHEH, U3Lenns c
HUTOYHBLIMU LIBaMU He 06/1afat0T LOCTAaTOYHON MPOYHOCTLI W BOAOCTOMKOCThLH).
KneeBble COeAMHEHMS 3[0eCb TOXE HEMpUrofgHbl, TaK KaKk MaTepuas cam
TepMonaacTMyeH, a MO3TOMYy ropsyee MNPeccoBaHWe HEBO3MOXHO. [lpu
W3rOTOBMIEHNN  W3AENMIA U3 TEpPMONIACTMYHbIX  MMIEHOYHbIX  MaTepuanos
(NNacTMUUMPOBAHHOrO  MONMBUHWAXMIOPWUAA,  MNOAM3TUNIEHA,  MOAMaMuia)
UCNO/b3YIOTCS CBapHble COeAMHEHMUs. B LiBeliHOM MPOU3BOACTBE MPUMEHSAIOT TpY
BMAA CBapKuW: TEPMOKOHTAKTHYH (HEMPEPbIBHYHD W TepMOUMMY/bCHYIO),
BbICOKOYACTOTHY0 U YNbTPa3BYyKOBYH. [l0 HaCTOSLLEro BpeMeHW Haubosbluee
NMpPakTUYeCKoe  MPUMEHEHWe B LWIBEAHOW  MPOMbIWIEHHOCTM  MMena
TEPMOKOHTaKTHas ~ cBapka  Mpu  MOMOWM  3/eKTpOHarpesa  MeTOLOM
nocnegosaTtefibHo/ 06paboTkM nonyabpmkata M TEPMOUMMY/bCHas METOAOM
napannenbHoin 06paboTku. CyLHOCTb TEPMOKOHTAKTHOrO cnocoba CBapKu
3aK/YaeTcd B TOM, UYTO HarpeB MaTepuana OCYLUECTBMSETCS CheyuanbHbIM
WHCTPYMEHTOM  MPUEro  HEMoCPeACTBEHHOM  KOHTakTe C  MaTepuasiom.
Temnepatypa HarpesaTens 300-350° C. UTo6bl He 6b110 HANUMNAHWSA, UCMONL3YIOT
NpPoKnagkn u3 TednoHa, Kalbku. HarpeB MHCTPyMeHTa MOXeT 6blTb ra3oBblid,



VHLYKLUVOHHBINA, 3NEKTPUYECKMIA.

Puc. 1.2.6.
a, 6 — MnNacTMKoBble YNaKOBKW; B — anmniukauus; r, fj, e — BbICTErMBaHNe TKaHW
C yTennuTenem

B  wBeHOM NpOM3BOACTBE  MPUMEHSIETCA B OCHOBHOM  METO[
nocnefoBaTenbHOl  cBapku.  [locnefoBaTeNibHYH) — CBapKy — 3MeKTPUYECKUM
HarpeBoOM OCYLLEeCTBAAKOT MpW MNOMOLLM HarpesaTe/lbHbIX 3/IEMEHTOB B BWfe
nasnbHNKa KIMHOBWAHOW (DOPMbI, POMKA, NEeHTbI. [1s CBapKM TepMOMNIacTUYHbIX
NNeHOK TonwuHoW 0,25-1 MM, a TakkKe TEeKCTWIbHbIX MaTepuanoB ¢
TEPMOMNIACTUYHBIM MOSIMMEPHLIM MOKPbLITUEM LieNecoobpasHo UCMO0Mb30BaTh B
KayecTBe HarpeBaTe/lbHOro 3/eMeHTa NasfbHUK KAMHOBUAHON (hopMbl, KOTOPbIA B
pesynbTaTe pasorpeBa BHYTPEHHWX MOBEPXHOCTE CBapuvBaemblX [JeTanei
obecneymBaeT B 30He KOHTaKTa CBapHOI LUOB C MoOc/eaytoLleli ero ukcaumei
NPWXUMHBIMW ~ ponnkamu. MeTogel 06paboTkM  nNpu  3TOM  MapaniensHo-
nocnefoBaTe/lbHble, CKOPOCTb MPOABMKeHWs MaTepuanoB 150 cm/mMuH. [Mpu
TEPMOKOHTAKTHOW CBapke HarpeB MJIEHOYHOr0 MaTtepuana OCyLlecTBseTcs
NpaKTUYeCKU MrHOBEHHO 6narofaps NPOMYCKaHUIO WMMMNy/bca TOKa 60/bLUONA
CW/bl Yepe3 HarpeBaTe/bHbIE 3/1eMEHTLI. B Mmaysax mexay umnynbcamu CBapHOiA
LLIOB OXNaXKAaeTca noj AasneHneM. OxXNaxgeHHble NOBEPXHOCTY CBAPHOIO LWBa He
npuaMnNatT K HarpesaTeNbHOMY  WHCTPYMEHTY,  M0O3TOMy  CBapuBaThb
TEPMOUMMY/IbCHON CBApKOA MOXHO 6e3 aHTMaAre3noHHbIX MPOKnagok. MpocToTa
1 3KOHOMUYHOCTb TEPMOKOHTAKTHOr0 crnocoba no3soNsT UCMOb30BaTb ero Ans
CBAPKM TOHKMUX MIEHOK W  TEKCTUMbHbIX  MaTepuasioB C  MAEHOYHbIM
TEPMONIaCTUYHBIM MOKPLITUEM MPU WU3FOTOBMIEHWMU CheuManbHOR M HEKOTOpbIX
Opyrux BuAOB ofexfAbl. CyllecTBeHHbIMW HefocTaTKamy crnocoba SBAAIOTCSH:
BO3MOXHOCTb Meperpesa MOBEPXHOCTHOrO €O MaTepuana, HenocpefCTBEHHbIN
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KOHTaKT HarpesaTens ¢ MaTepuanoM ¥ AaBfieHWe ero Ha MaTepwan, 4YTo NPUBOAWUT
K BblJaBNMBAHMIO pacrnnaBa Marepuana B OKOMIOLIOBHOW 30HE U CHWKEHWIO
MPOYHOCTM COeAMHeHMI. TpK BbICOKOYACTOTHOI CBapke MaTepuaibl MOMeLLaoTCs
MeXAy 3NeKTpofamu, K KOTOPbIM NOAAeTCA MepeMeHHbIi TOK BbICOKOW 4acCTOThl.
Bblgensemoe anekTpogamu Tenno 3a 2-3 C CBapuBaeT MaTepuasbl. DNEKTPofbl
Npu 3TOM OCTAtOTCH XONOAHLIMM, MO3TOMY U30NMPOBATb MX HET HEOOXOAUMOCTHU.
AnnapaTbl Ans  BbICOKOYACTOTHOM CBAapKW CHaGXeHbl HabopoM  3/1eKTPOJ0B
pasnnyHoii  hopMbl, MO3TOMY CYLLECTBYIOT [Ba Crnocoba BbICOKOYACTOTHON
CBapKu: napannenbHblii W nocnefoBaTeNbHbIA.  Hambonbwnii  uHTEpec  ans
LUBEMHOW MPOMbILIIEHHOCTN KaK Haubonee MNPOWM3BOAUTENbHbLIM MpeacTaBnseTt
napannesnbHsbIi, BbINOHAEMbIN 06bI4YHO Ha npeccax.HegoctaTok
BbICOKOYACTOTHON CBapKM — CNOXHOCTb U BbICOKas CTOMMOCTb YCTaHOBOK, a
TaKXXe HeoOXOLMMOCTb MECTHOW MAM 06LLiel 3KpaHM3auum. STOT Cnocob CBapKu
MCMNONb3YHT ANS M3rOTOBMEHMS NeTeNb, PenbedHbIX OTAEN0UHbIX LIBOB B OAEXAE
M3 UCKYCCTBEHHOW KOXM, BOPOTHMKOB, MaHXET, KApMaHOB MYXCKMX COpPOYeK U3
CUHTETUYECKNX TKaHeW, AN NpUKpenneHus ambneM v annavkauwin K getansm
ofieXapl.

YnbTpa3ByKoBass  CBapka  OCYLLECTBNSIETCS 32  CYeT  BO3feicTBUA
YNbTPa3BYKOBbIX KONEGaHWA 1 [aBneHWs. YbTPasBYKOBYI CBapKy MPUMEHSIOT
NS COeAVHEHNS TeKCTW/bHBIX MaTepuanoB M3 TepMOMIAaCTUYHbLIX BONOKOH. 3TO
Tenno pasvsAryaeT matepuan, WM NpyM CLABNMBAHWWM Pas3orpeTbie MOBEPXHOCTM
COEAMHAIOTCA B 30HE KOHTaKTa. EAMHOrO MHEHWSt OTHOCUTENIbHO MeXaHW3Ma
YNbTPa3ByKOBON CBapKy TEPMOMNACTUYHbLIX MOMMMEPOB, B TOM uucie W
TEKCTU/IbHbIX CUHTETUYECKMX MaTepuanoB, 40 HACTOSLLEro BpeMeHU HeT. Mpouecc
CBapku Y/bTPasByKOM paccMaTpuBaeTCsi Kak 4WCTOe AeCTBME MeXaHWUYeCKUX
KonebaHuii, B pe3ynbTaTeé KOTOPbIX OT TPEHWS MOBEPXHOCTHbIX C/0EB B
MONEKYNAPHbIX LEensX BO3HWKAeT Heobxoaumoe fAns cBapku Tenno. Mpu ceapke
nnacTMacc, MA0X0  MPOBOAAWMX  YNbTPa3ByKOBble — KonebaHws,  3Heprus
YNbTPa3ByKOBbIX KONebaHuii npeobpasyeTca B TENIO B pe3ynbTaTe MUKPOYAApoB
Wi B pesynbTaTe MOMOLWEHNS YNbTPa3BYKOBbIX KonebaHUii Ha CBapuBaeMbIX
rpaHnLax. B HavanbHbIA MOMEHT CBapKuW HeMOCPeACTBEHHO MOA BOHOBOAOM,
BCNIEACTBME TOrO, UYTO 34eCb BO3HMKAIOT Hambo/blUMe TemnepaTypbl, 06pasyercs
BASKOTEKy4Yas npocnolika. [log  AeiAcTBMEM  CBapOYHOr0  AaB/eHWs  OHa
B[laBNMBAETCA BO BHYTPEHHMe cfiou Matepuana. Mpy Manoil MoBepXHOCTHO
MJOTHOCTW MaTepuana Bs3Kas Macca NPOHWKAeT A0 €ro MpoTMBOMOOXHO
CTOPOHbI, OKa3blBas MNOAOrpeBalollee [eiAcTBME NO Bceil TonwmHe. UTo
3HAYNTENbHO COKPALLAeT MPOAOMKNTENbHOCTbL CBAPKU.

CBapka ynbTpa3ByKoM 06/1agaeT pALOM 0COGEHHOCTEN:

- Tenno BbiaenAaeTca TO/IbKO B 30HE LIBa, YTO CﬂOCOGCTByeT BbICOKOM CKOpoCTH
CBapKnM N HE3HAYNTENIbHbIM U3MEHEHUAM CBOICTB maTtepunana,

- CBapuBaTb MOXHO 3arpA3HeHHbIE TMOBEPXHOCTU, TaK KakK BCe WHOPOAHbLIE
YaCTuubl yAanAanTCa U3 30HbI LBa 6naro,u,apﬂ CABUToOBbIM KonebaHusM;
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- MOABOJ 3HEPTMM MOXHO OCYLUECTBASATb Ha 3HAUYMTENIbHOM PacCTOSHMM OT MecTa
CBapKM, UTO NO3BOJISIET CBApMBaTh AeTann B TPYAHOAOCTYMHbIX MECTax;

- CcBapvBaTb MOXKHO pa3/IMYHbIE TEPMONACTbI;

- MOsIBASIETCA BO3MOXHOCTb MEXaHU3aLMn 1 aBTOMaTK3aLMm NpoLeccoB CBapKy;
-MPON3BOACTBEHHbIE MPOLLECCHI XapaKTEPU3YHTCS 3KOHOMUYHOCTBIO M YACTOTOM.
YNbTpasByKOBYK CBapKy OCYLLECTBAAT MNociefoBaTelbHbIM CNOCOGOM  Ha
MallMHax NMPOXOAHOrO TUMa U Mo BCEMY KOHTYPY LUBa Mapanfe/bHbIM CNoco6oM
Ha npeccoBoM 060pyfoBaHMK. O6nMacTb MPUMEHEHMS YNbTPa3BYKOBOW CBapKu
60/1ee LIMPOKas MO CPABHEHUIO C BbICOKOYACTOTHON M TEPMOKOHTAKTHOW CBapKOIA.
JTOT cnocob NPUMEHUM [N COEAAMHEHMS TEKCTUMbHLIX MaTepuanoB M3 BCEX
BWAOB TEPMOMNMACTUYHbIX BOMOKOH. Y/NbTPa3ByKOBYH CBapKy MNPUMEHSIOT Ans
COeAVHeHUs feTaneii ofexAbl M3 TKaHel W TPUKOTaXKHbIX MOMOTEH, OCHOBHbIX
NoAKNafoYHbIX MaTepuanoB u yTenautens. FyTeM CBapvBaHWs MOXHO MoMy4vaTb
CTauyHble, HACTPOYHble, OTAENOYHblIE W [pYrue LUBbI, W3roTaBAMBaTb NETN,
3aKpenku, MNPUKPennsTb MyroBuubl W T. M., BbINOAHATb pas3fMyHble MO
KOH(Urypauum 1 pasmepaM CTPOYKM, BbIMOMHAEMbIE MNOC/Ef0BaTENbHbIM 1
napanfienbHbIM cnocobamu. Hambonblunii MHTepeC NpeAcTaBaseT MCMOMb30BaHUe
YNbTPa3BYKOBOTO MeTofa /11 Ge3HUTOYHOro KPEemnneHus MyroBul, K Ofexne U3
TKaHeil (Tak HasblBaeMblli CMOCO6 «KOMOW-TEKC»). CheuunanbHble NyroBuubl Ha
HOXKax W3 TepMOMJacTMYeCKOro MmaTepuana YCTaHaBMMBAlOTCA Ha TKaHb U
NPYXMMAIOTCS CBEPXY METaNIMYECKON MNacTUHOM, a CHWU3Y — MeTa//INYECKUM
nsnyyatenem Y3-konebaHuit. Mpu 0AHOBPEMEHHOM BO3AEACTBMM Ha NyroBuLy
Y3-konebaHuiti U JaBneHWs, MaTepuan ee HOXKWM HarpeBaeTcsl 40 BA3KOTEKYYEro
COCTOSIHMA 1 NPOHWUKAET B CTPYKTYPY TKaHW, a 3aTeM (hopMUPYeTCs Ha ApYroi ee
CTOpOHe. lcnosnb3oBaHWe 3TOr0 crnocoba Ha COPOYEYHOM  aCCOPTUMEHTE
No3BO/ISIET COBMECTWUTb OMepaLun MPUKPENeHNs MyroBuL, Ha nepes COPOYKM U
3acTernmBaHme COpOYKM, TaK Kak MyroBuLibl MOTYT YCTaHaBMBATbLCA CKBO3b MET/IN.
B03MOXHO M OAHOBPEMEHHOE MPUKPENIeHUe MyroBul, Ha Nepese, BOPOTHUKE U
MaHxeTax.  [MpukpenneHve MyroBul,  OCYLLECTBAISETCS  HAa  CheuuanbHo
pa3paboTaHHON ycTaHOBKe «KoMOU-TeKC». C MOMOLLbIO €6 MOXHO MPUKPENUTb
NyroBuLbl Kak K OTAENbHbIM eTansiM, Tak ¥ K FOTOBOMY u3genuto. Mpu cBapke
UCKNHOYaeTCs NOTPeGHOCTb B CKPEMAALWMX MaTepuanax (HATKW, Kneld wu
pacTBOpUTENMN), HEOOXOANMBIX ANS HUTOYHBIX U KNEEBbIX COEAUHEHWIA.

Takum 06pa3om cBapka B LUBEAHOM MPOW3BO/ACTBE OTKPbLIBAET OFPOMHbIE
BO3MOXHOCTM MexaHu3auun W aBTomMaTu3auun. B cBapHbIX LUBax He fOMycKaeTcs
CTArVBaHVe, pacTsXKEHWe, nocagka MaTepuana, NPOXOoru, HeCOefMHEHHble MeCTa,
NpoAaBnMBaHNe, MepeKkocbl, CMeLleHWs,, 3arpssHeHus.  KOHLbl  CBapHbIX
COEAMHEHWNIA JONOMHUTENBHO He 3aKpenastoTCcs. VICXoas U3 aToro MOXHO NPUATK
K BbIBOZY 4TO CBapHble COEAVHEHWS LUBEMHbIX W3LEeNWiA ABNAKOTCA Hambonee
Tpygoc6eperatolleli M BbICOKOMPOU3BOAWUTENbHON TEXHONOrMER B  LUBEMHOW
NPOMbILLNEHHOCTW. C NPUMEHEHNEM TaKOW TEXHOMOTUN MOXHO AOCTUYb GOMbLUNX
pe3ynbTaToB pasBuTus npou3BoACTBa peHTabenbHoM, 3CTETUYHOM,
KOHKYPEHTOCNOCOOHOM 1 AOCTYMHO MO LieHe NPOAYKLUMERA AN HaceneHus.
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1.2.3. CoBpemeHHOe obopyaoBaHue a1 6e3HNTOYHON 06paboTKM
feTanen ogexpabl cNoco6oM CKAenBaHUSA.

CkneuBaHue  fBNSETCH  O4HMM M3 PacnpoCTpPaHeHHbIX  Croco6oB

6€3HUTOYHOIO COEAWMHEeHWs aeTanein ofexAabl C PasfMYHbIMU NPOKNA0YHbIMU
maTepvianamu.
Onepaunn KneeBol TEXHOMOTUW BbIMOMHAT C MOMOLLbI0 CReayrwmnx Br1A0B
cneyuansHOro 060pyfoBaHWS: YTHOMOB, MNPECCOB MNEPUOAMYECKOro LeicTBus
o6Wero 1 cneyvanbHOr0  HasHauyeHWsi,  CMeuuanvM3vMpoBaHHbIX  MPEeccoB
HenpepbIBHOTO AeACTBUS.

MapoBO3AYLWHbIE MAaHEKEHbI UCMOAL3YHOT AN NapanfienbHOro BbIMOAHEHWS
[BYX OMepauuii - BNaXKHO-TEMN0BOW 06paboTKN 1 CKNEMBaHNSI.

OCHOBHbIMW MPOM3BOAMTENAMU 060PYAOBaHMS L8 K/IEEBOT0 COEAMHEHWS
petaneii ogexabl B EBpone sABnstoTca gupmbl  FepmaHun. UTanmna Takxke
nocTaBfseT CBOE 060pyA0BaHME, XOTA B 3HAUYMTEIbHO MEHbLLMX 06beMax.

B T1a6n.4 npuBedeHbl CBeAeHWs 06 acCOPTUMEHTE MPOAYKUMM OCHOBHbIX
npou3soguTenein o6opygosaHua r'epmaHum, Utanum n Poccun.

Tabnuua 4
HavnmeHoBaHMe Buabl BbINycKaemMoro o6opyaoBaHus
Npou3BOANTENS
dupma «KaHHeruccep»  [pecchl HemnpepbIBHOIO nevicTus ans
(CepmaHus). o CKNemBaHWA [JeTaneil BOPOTHUKOB U MaHXeT
OCHOBaHusA -1948 MY>KCKUX COPOYEK.
MHeBMaTUYeCKMe npeccol HEeMnpepbIBHOIO

pelictBms Tuna «Multi Star» gna gy6nnpoBaHus
JeTanein ofexapl.

dupma «epbept Maiiep [Mpeccbl NepUOAUYECKOT0 U HENPEPBLIBHOrO
FM6X» (MFepmaHus) JeictBnA  (HanonbHble,  HACTOMbHbIE)  ANA
By6nmpoBaHWs feTaneii pasHbiX BUAOB OAEXAbI.
PoboTbl N8 Mofayn W YKNafKW CKIenmBaeMbiX
netaneii.
[y6nvpytouine npeccol 4ns Mexa, 00yBU N KOXMN.

dupma «ODANT» YTIOXKWUbHbIE paboyne MecTa.
(Cepmaxms) MaporexepaTopbl.
lof ocHoBaHuA - 1961.

4. dupma «Jlermaw» r. YTHOXKUIbHblE paboune MecTa.

H.Hosropog [MaporeHeparopsbl.
Mpeccebl NepuoLMYecKoro Jeinctens
rmgpasnmyeckme.
Mpecc Ay6nupyoWNini HeMpepbIBHOTO [AeicTBnS
nga.

ApeHaHoe npegnpuatve TpoOMbILWIEHHbIE YTIOTH.
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3aBof «Arar» r. PocTos-

Ha-[oHy
6. ®dupma  «Maknu» [lpeccbl NEPUOANYECKOTO LeACTBUS.
(NTanus) IMpecchbl HEMPEepPbIBHOIO AeiCTBMSA

7. ®dupma «ManaBacu» YTHXWUNbHblE paboune MecTa.
(NTanns) [MapoBble yTioru.

8. ®upma «lLUpobenb» YTHOXUNbHbIE paboyne mecTa.
(CepmaHus) MapoBble yTHOrW.

OCHOBHbIe MPOM3BOANTENN 060PYAOBAHNSA AN K/IEEBOr0 COEANHEHUS
JeTanei ofexabl M acCCOPTUMEHT NPOAYKLMMN

1.2.4. CoBpeMeHHOe obopyfoBaHue A1 6e3HMTOUYHO 06paboTKu
jetanein ofexabl cnocoboM cBapKwu.

CoefuHeHVWe fJeTanell  ofexAbl CMOCOBOM  CBapKM  OCHOBAaHO  Ha
MCMOMb30BaHUMN  TEPMOMNNACTUYECKUX CBOWCTB  CUHTETWYECKWUX  MaTepuanos,
KOTOpble 3Heprueli TOKOB BbICOKOW 4acTOTbl W yNMbTPO3BYKa pas3orpesatoTcs [0
BA3KOTEKYYEro COCTOSHWUA W MPW ONpeAeneHHOM AaBfeHUM Nocne OXNaXAeHWs
06pasytoT NPOYHOE COefMHEHNE.

Csapka ynbTpasByKoM.

MawwnHa  ynbTpassykoBasd  6esHuToyHas  BLUM-1  3A0  «3aBsof
Mpomweseimaw» (r. Mogonbek), Y36-600 n YBMA-1 Yexocnoakusi, MalUunHa
ponukosas MIM-300 dupma “BpaH3oH CoHuk Mayap” (CLLUA), MalinHa ponnKoBas
VIM-22 dupma “Omera” (BennkobputaHus), YCTaHOBKa MepeHOCHas CBapO4Has
GK-4 thmpma “BpaH3oH CoHuk Maysp” (CLUA).

CBapka TOKOM BbICOKOI YacTOThl.

YcrtaHoBka  “donnunpccc-800”  HapogHoro  npeanpuatua  TepmaH
Wnumme”  [epmaHusa, yctaHoBku  Y3M1-2-25E un  Y3I-2500A  3aBofga
“I'poMblLLNeHHas 3NeKTpoHUKa” bonrapus.

Csapka TepMOKOHTaKTHas.

YctaHoBka YTC '3 OAO “Opwa” npefHasHauyeHHas [17 BPEMEHHON
TOYEYHOW CBapKu Nepej CKNemBaHUEM [eTanei.

PFAFF 8303 Knaccuyeckas maluvHa oid repMeTM3aunm LWIBOB
TepMOnIacTUYHLIMMN fleHTaMy C MOMOLLbIO FOPAYEro Bo3gyxa



HassaHue: PFAFF 8303 Knaccuuyeckas mallnHa ans repMetmsanmm LWBoB
TEPMOMIACTUYHBIMU IEHTaMW C MOMOLLIbIO FrOPSAYEro Bo3gyxa
Twn: CeapoyHble MaLLUHbI
Mpon3BognTeNbHOCTD:
e3anaTeHTOBaHHOE [ByXKaMepHOe COM/o, paBHOMepHas Temneparypa cBapku n
OMTUMaNbHOE CBapuBaHMe N0 KPOMKaM /IeHTbl
*MVKpONpoLeccopHOe YnpaB/ieHNe ¢ AUarHOCTUKON OLLIMGOK.
*ABTOMaTMYeCKas 06pe3Ka NeHTbl (3KOHOMMS NIEHTbI)
*Perynmpyemslii N0 BpeMeHU NOBOPOT coma (MCK/YaeTCs NofropaHue
MeM6paHbl B KOHLLE LLIBA)
«[lns nyywero 0630pa roNoBKa MallMHbl HaKIOHEHa OT onepatopa Ha 18 rp.
*Pa3nunyHble KONOHKW A1 0AeXabl 1 00yBK
*Pa3nunyHble NO WHUPUHE POKK W COMNa AN NEHT WNPUHONA 22 125 Mm.
*Makc. Temnepatypa csapku 650 rp.
*CKOpOCTb cBapku 0 10 M/MUH.
*MoOLHOCTbL HarpesaTenbHOro anemMeHTa 3 KBT.
*Hanps»keHne cetn 230 B., 1 dasa.
*Pabouee gaBneHune cxxatoro Bosgyxa 6 6ap.Pacxog Bosgyxa go 120 n/mMuH.
PFAFF 8303-040
*HaKNoH KOMIOHKM OT oneparopa
N opexabl
eLLInpnHa NeHT 22 MM.
eLLInpnHa poninkos 25 mm.
PFAFF 8303-041
*HaK/I0H KOMOHKM OT orneparopa
*[lns ofexapl
eLLInpunHa NeHT 25 MMm.
eLLinpvHa poninkos 28 Mm.
PFAFF 8303-042
*HaKNoH KOJIOHKM Ha orneparopa
«[1ns 06yBM
eLLInpyHa NEeHT 22 MM.
eLlInprHa posiMKoB 25 MM.

Puc. 1.2.8.
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HasBaHue: PFAFF 8310 MalwwuuHa Ans yibTpa3ByKOBOW CBapKW CUHTETUYECKMX
TKaHel

Tun: CBapoyHble MaLLIVHbI

Mpon3BoanTENbHOCTD

CkKopocTb WwmnTbA: 10 M/MUH.

MporpammuposBaHHas ceapka ¢ PFAFF 8310. YnbTpa3BykoBas CBapo4vHas
MallMHa Tun Seamsonic co4yeTaeT BCe (PU3NYECKME MPEUMYLLECTBA CBapKM
Y/bTPa3BYKOM C OMbITOM TEXHWKM LUBEHOrO NMPOM3BOACTBA B HEMOBTOPUMOM [0
cux nmop cnoco6om. Ha PFAFF 8310 cBapou4Hblii MaTepuan (DUKCUPYETCH Mexay
UMNYNbCHBIM U MPYKUMHBIM  KOIECOM W NOC/ef0BaTeNbHO CBapuBaeTCA MO
faBneHuem. [lpu 3TOM cnocobe CBapkW YNbTPasBYKOM CBapOYHbLIA MaTepuan
«B36MBaETCA» MOCPELCTBOM PE3KO W3MEHSEMbIX KonebaHuin faBneHus. 3a cuet
MOMEKYNAPHBIX KONMebaHnii B HVDKHEN MOBEPXHOCTW CBapOYHOro MaTtepuana
BO3HMKAET TEMa0, Ha TOHKMX MaTepuanax OHO B HEMOCPeACTBEHHOW B6AM3N OT
MecTa COefVMHeHUs CBapkoi, u4To o0b6ecrneynBaeT XOpoLlee COeAVHEHMWe
maTepuasnos.

O6nactn npumeHeHnss PFAFF 8310

TexHuyeckasi c”epa.KapmaHbl (QUALTPOB, W3AENNA NNYHOA TUTUEHbI,
MEAMLMHCKME MaTpacbl W 4Yex/ibl, BOWIOK, OMepauuoHHble MOBA3KW, MNIEHKA,
3alMTHble OPOHEXWNETbI, COMHLE3AWMTHbIE MOKPbLITUA, (QUALTPbI, U30MALMS,
3aHaBecKu 15 gylia u T.4.

Mpoun3soACTBO 0fEXKAbI:

Ofexpaa Ana OTAbIXa, 3alWMTHAA OfexXAa, KOpCaXHble W3Aenus, HKHee
6enbe, onepaumoHHas ofexga W T.4. 0O6nacTb  aBTOMOOWNECTPOEHUS:
TeHTbl NS TPY30BMKOB, LITOPKW, HaBeCbl OT COMHUA W MHOroe Apyroe.
OcHacTKa:

a Lindposoe SPS-ynpasneHune

m  O6cnyxuBaHWe C  MOMOUWLbKO  MaHenu  ynpaBneHus  Touchscreen
B OYHKUMKU: PYYHOA M aBTOMATMYECKWUA pexum paboTbl € 6GeccTyneH4aToin
perysMpoBKOiA CKOPOCTW C MOMOLLbI0 HOXHOW nefanu, peryanpoBka amnaunTybl
ot 50 go 100%, 3afgep)xka cTapTa Ans Kone6aHwid n MpuBOAA, PerynmpoBka
XONOCTOr0 M 06paTHOro xoaa.

®m MawvHa noctaBnseTcs no Bbl6OpY B UCMOMHEHWW CO CBOBOAHLIM PYKaBOM,
06paTHOl pyKaBHOM nnaTthopMoli AN LUBOB BHAaxX/eCcT U Tpy6uaTbiX W3Aenwi,
KO/IOHKOBbIM pYyKaBOM (pyKaBa MOTyT 3aMeHATbCA Mexay co6oi), a Takke C
N0CKON NNaT(opMOiA.

YnbTpa3ByKOBOV reHepaTop:

W HOBOE: CTabynnn3aTop MOLLHOCTH

m GecliymHasn 35 Kriy

B aBTOMAaTWYeCKOE COMPOBOXAEHME aMMIUTYAbl, 3aBUCALLEA OT 4acToTbl U
CKOpoCTU

m aBTOMaTU4ecKas HacTpoiika MMMYMbCHOIO Kojeca Mepef CBapKoi M BO BpeMs
CBapKm

MpuHagne>xHocTwn (onuum):
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m BO3MOXHOCTb (hpe3epoBKM WM TPaBUPOBKM MPUKUMHBIX KOMEC COracHO
o6pasly 3aka3uMKa, HampaBnAwLiMe [ LWIBOB BHaxNeCcT, noarvbatenn u
OKaHTOBbIBATENN

m  qfynep cneBa M cnpaBa M C  pa3fenbHbIM  OTKIIOYEHMEM.
HoBuHuka: Cut & Seal PFAFF 8310 Cut & Seal o06beauHsieT Qu3nyeckue
npouecchbl 06peskn co CBapKoM c NMOMOLLbHO ynbTpasBykKa.
Ha 6ase ycnewHo wucnonb3yemoll Ha pbiHKe MawuHbl 8310-003  6bim
paspaboTaHbl MalUWHbl  ANS  CBApKW  Y/MbTPa3sBYKOM  HOBOFO  MOKOJMIEHWS.

MpeumyLecTsa:

A [Oge onepauyuu 3a OfMH NpPOX04 (Cut & Seal)
®  MuHMManbHble MNPUAYCKM WwBa (MWUKPOLLIOB) MpW  BbICOKOW MPOYHOCTU
" Bbicokas KOM(pOPTHOCTb CBapeHHbIX matepuanos
[ Mnockne LUBSI nocne nocnegyoLiein 06paboTku

HoBelilas  TeHAeHUMS B  COEAMHEHUM  LUBOB  TEKCTUAbHbIX  W3AENWA.
YnbTpa3ByKoBasi CBapo4Hasi MalluuHa [11 OAHOBPEMEHHON CBapkM W 06pesKku
Kpomku. [MocnefgoBatenibHasi 06paboTKa FMOKMX TEPMOMAACTUUHBLIX W HETKaHbIX
maTepuanos.

PFAFF 8320 Mprma» cBapka ropsymMMm KJvMHOM W ropsAuYnUM BO3LYXOM

Puc. 1.2.9.
HassaHue: PFAFF 8320 lNpamasa cBapka ropaynm KIMHOM UAN ropayunm
BO3/yXOM
Twun: CBapoyHble MaLNHbI
[Mpon3soanTeNbLHOCTb

OT/MuMs CBAPKM FOPSIYMM KNMHOM OT CBApPKMW FOPSIYMM BO3ZYXOM.

CBapka ropsiuumM KnnHoMm:

-CBapouHblii OB BCEra akKypaTHbIiA.

-Pacxop anekTpoaHeprum ao 80% MeHbLLe, YeM NpU CBApKe FOpPsYMM BO3AYXOM.
-Pacxop BO3ayxa CyLLECTBEHHO HIKE, YeM MPU CBapKe FOpsUnM KIVHOM.
[,0CTaToYHO HEBOMBLLLOIo KOMMPEeccopa.

-Mpu cBapke ropsunM KNMHOM 06pasyeTcsl Ha95% MeHbLUe BPeAHbIX /s
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3[l0pOBbS MapoB, YeM MPWU CBapPKe ropsaYMM BO3LYXOM.

-/13-3a NpsAIMOro KOHTaKTa ropsuunii KNnH fO/MKEH PerynsipHo NoABeprarbes
LWMGOoBKE.B €BA3N C 3TUM BO3HWKAIOT AOMNOMHUTENBbHbIE PACXOb! Ha
BOCCTaHOB/IEHNE K/IMHA.

Caapka ropsymm BO3JyXoM:

-CBapOoYHbIi LLOB C/Ierka BOIHUCTBIW, YaCTUYHO 3aMeTHa KPOMKa.

-Pacxop anekTposHepruu B 5-6 pa3s Bbille, YeM Npy CBapKe ropsumMm KAMHOM.
-CyLLeCTBEHHbI pacxof Bo3gyxa. Heobxoanm 60MbLUON KOMMpPECCop.

-Mpw cBapke ropsauMm Bo3gyxoM obpasyetca B 20 pa3 60/blue BPeAHbIX ANs
30,0pOBbA MapPoB, YeM MPU CBapKe ropsaYUM KINHOM.

-Mpwn cBapke HETKaHbIX MaTepunanos, HanpuMep MubTPOBaNbHbIX, LIOB
nonyvaetcs 601ee 3NaCTUYHLIM 3a CYET MPOHUKHOBEHUSA FOPAYero Bo3agyxa
BHYTPb MaTepuana.

-Bnarogapsa oTCyTCTBMIO NPAMOro KOHTaKTa HET HEO6X0AMMOCTH B LLINKOBKE
KNnHa.OTCYTCTBYIOT AOMNONHUTE/IbHBIE PACXOAbI.

PFAFF 8320 CrauuoHapHas malluvHa Ans cBapku rmoKnx TepMONIacTUYHbIX
martepuanos ¢ nomotybio FOPAYEIO KAVMHA nim TOPAYENO BO3AYXA.
*[TofHOCTbIO CBO6OAHO NporpaMMupyemas MallnHa

*Bce napameTpbl BBOAATCA C MOMOLLbIO MHTEPAKTVMBHON NaHenun ynpaeneHns
[1pnBOS TPAHCMOPTUPYIOLLMX POIMKOB OT UHANBUAYANbHBIX LLATr0BbIX
JBurartesneid ¢ BO3MOXHOCTbIO AnddepeHLManbHOM nogayun matepuana
*BbiCOoKast KOMIOHKA C U3MeHseMoid reomeTpueld. BoamoxHOCTb noBopoTa Ha 180
rp.

*Perynupyemas no BbICOTe CTaHWHa

*BbICTPbIV Nepexos 0T CBApKM ropsyvMM KVHOM Ha CBapKy ropsyvM BO34YXOM
A1 Pa3INYHbIX NPUNOXKEHWI

e[innHa 1100 Mwm.

elLinpnHa 620 Mm.

*Bbicota 1400 mMm.

*Bbinet pykasa 480 MM.

*Bec 140 «r.

e[1poxof Mexzay po/iMkamu 25 mMM.

*CKOpOCTb cBapky Ao 10 M/MuH. OMLMOHAaNBHO BO3MOXHO 0 30 M/MUH.
PFAFF 8320-010 opsunii kKAvH

*Makc. Temnepartypa csapku 500 rp.

*Makc. wupuHa wea 30 MM. (3aBUCUT OT LLUMPUHBI KNMHA). CTaHaapTHble
BapuaHThbl KuHbeB: 7, 9, 12, 15, 20, 30 mm.

eHanpspkeHue cetv 230 B,, 1dasa.

*Makc. noTpebnsemas mMowHocTb 1,5 kBT.

*Pabouee faB/ieHMe CXaToro Bosayxa 6 6ap.

*Pacxop Bo3gyxa go 30 f/MuH.

PFAFF 8320-020 Nopsauwnii Bo3ayx

*Makc. Temneparypa csapku 650 rp.

eMakc. WwupmrHa wea 30 MMm. (3aBUCKT OT LWMPKUHBI conna). CTaH4apTHbIe
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BapuaHTbl conna: 15, 20, 30 Mm.
eHanpsykeHue cetn 230 B., 1 ¢hasa.
*Makc. noTpebnsemas MowWHoOCTb 3,5 KBT.
*Pabouee faBreHNe CXaToro Bo3ayxa 6 6ap.
*Pacxop Bosgyxa go 150 n/MuH.
PFAFF 8320-020-061 opsunii Bo3gyx CneymanbHas KOMIAeKTauusa MallnHbl
[N19 CBapKV HenpepbIBHbIX (MNbTPOBANIbHLIX PYKaBOB
*CTaHapTHO YKOMMNIEKTOBaHA COMIOM LUMPUHON 15 MM.
*CTaHAapTHO YKOMM/IEKTOBaHa POMKaMM LLIMPUHONA 30 MM.
*CTaHAapTHO YKOMM/IEKTOBaHa annapaTom A/1a LuBa B Hax/iecT C perynnpoBKoi
LnpuHbl wea ot 10 go 30 Mm.
*CTaH4apTHO YKOMMNIeKTOBaHa (hopMMpoBaTeNeM LUaHra ¢ peryanpoBKoi
Avametpa ot 60 go 300 mm.
PFAFF 8330 MonHocTblo nporpaMmmupyeMas MawmnHa ans repmetmsanmnm
LLIBOB TepMori/i) AYero Bo3gyxa

Puc. 1.2.10.
HassaHve: PFAFF 8330 MNonHOCTLIO nporpaMmMypyemas MallnHa g repmeTmsaumnm
LLIBOB TEPMOM/IACTUYHBLIMU IEHTAMW C MOMOLLILIHO FOpAYero Bo3ayxa
Twvn: CBapoyHble MalLMHbI
Mpon3soanTeNIbHOCTL
MonHoCTbIO CBOBOAHO NpOrpaMMupyemMas MallimHa
*Bce mapameTpbl BBOAATCS C MOMOLLBIO UHTEPAKTUBHOM MaHenM ynpasneHns
*[Mp1BOL, TPAHCMOPTMPYHOLLMX PONMKOB OT MHAMBUAYA/bHBIX LIArOBbIX ABUraTesnei ¢
BO3MOXKHOCTbHO AudhdhepeHLManbHON Nofaqmn Mmatepuana
«[JHammnyecKas cBapka (M3MeHeHMe MOLLHOCTM HarpeBaTe/lbHOro 3/1eMeHTa B
3aBMCMMOCTW OT CKOPOCTM CBapkK) 'ABTOMAaTUYECKAsA 06pe3Ka NIEHTbI B KOHLLe
maTepuasia no curHany ot oToceHcopa
«CuicTema BbICTPOI CMeHbI KOMTOHOK /18 Pa3/IMYHbIX NPUIOXKEHWIA
*Pa3/IyHble MO LUMPYHE POIVKUA 1 CONNa A1 NEHT LMPUHORA 22, 25 130 Mm.
*Makc. Temnepartypa csapku 650 rp.
*CKOpOCTb CBapku A0 10 M/MUH.ONUMOHaIbHO BO3MOXHO A0 20 M/MUH.
*MoLLHOCTbL HarpesaTtenibHOro anemeHTa 3,3 KBT.
*HanpsxeHue cetn 230 B., 1da3a.
*Paboyee flaB/ieHNe CXXaToOro Bo3gyxa 6 6ap
*Pacxop Bo3gyxa go! 50 n/MuH.
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CBAPOYHAA MALWNHA: ELMRT

Puc.1.2.11
HassaHve: ELMRT
Twvin: CBapoyHble MaLLVHbI
Mpov3BoanTENbHOCTD
CraHfiapTHas ynbTpa3ByKoBas MallnHa
40 Iy 1500 BT
TWTaHOBbLI BPALLAKLLMIACA COHOTPOA
Korneco co cTaHAapTHOI HakaTKoi (Ha Bbl6op 15 BUOB)
WHTerpuposaHHbIii MNJTK KOHTPO/IEp YNpaBstoLLMiA CKOPOCTbHO/33AePXKKOI 1 YaCcTOTOM
CBAPOYHAA MALLUNMHA: SC40

Puc.1.2.12.
HassaHue: SC40
Tumn: CBapoyHble MaLLIHbI
[Npon3BoanTENBHOCTb:
CraHfjapTHas ynbTpasByKoBas MalLnHa
40 kI'y, 600 BT
COHOTPOA 113 3aKa/IeHHOM CTanm
Korneco co cTaHAapTHOI HakaTKoi (Ha Bbl6op 15 BKAOB)
WHTerpupoBaHHbIid MJTK KOHTPOep ynpaBnstoLwmii CKOPOCTLH/3aAePXKKOM 1
4acToToin
Pabounii cTon n3 HepxkasetoLlein ctann 500 x 500 Mm
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BapuaHTbl conna: 15, 20, 30 Mm.
*HanpsbkeHue cetn 230 B., 1da3a.
*Makc. notpe6nsemas mowHocTb 3,5 KBT.
*Paboyee fjaBNieHVe CXXaToro Bo3gyxa 6 bap.
*Pacxop Bo3gyxa ao 150 n/MuH.
PFAFF 8320-020-061 Iopsaumnii Bo3gyx CneuunanbHas KOMMeKTauus MallinHbl
[J17 CBapPKM HenpepbIBHbIX (PUIbTPOBA/IbHBIX PYKaBOB
*CTaHapTHO YKOMM/EKTOBaHa COMIOM LUMPUHON 15 mMm.
*CTaHAapTHO YKOMM/IEKTOBaHA POAMKaMU LUMPUHOWA 30 MM.
*CTaHAapTHO YKOMMNIEKTOBaHa annapaToM s LWBa B Hax/ecT C PerynnpoBKoii
LWnpKHbI Wwea oTHO go 30 mMm.
*CTaHAapTHO YKOMINIEKTOBaHa (hopMM1poBaTeNieM LaHra ¢ perynmpoBKoii
AvameTtpa oT 60 go 300 mMm.
PFAFF 8330 lMonHocTbIO NnporpamMmupyemMas MallinHa 14 repmeTtmsauum

Puc. 1.2.10.
HassaHve: PFAFF 8330 lNonHoCTLIO NporpaMmMypyemas MalumHa ng repMetusaumn
LLIBOB TEPMOM/IACTUYHBIMU IEHTAMK C NMOMOLLIbIO FOPAYEro BO3ayxa
Twvin: CBapoyHble MaLUWHbI
Mpon3BoanTeNbHOCTD
MonHoCTLIO CBOGOAHO NPOrpaMMUpyeMas MaLLIHa
*Bce napameTpbl BBOAATCA C MOMOLLbI MHTEPAKTVMBHOM NaHe M ynpas/ieHns
*[MprBOA TPAHCMOPTUPYHOLLMX POMKOB OT MHAVBMAYANbHBIX LLAT0BbIX ABUraTeneli
BO3MOXHOCTbHO AndipepeHLanbHON nojaun matepuana
[InHamnyeckas cBapka (M3MeHeHMe MOLLIHOCTY HarpeBaTeNlbHOro a/IeMeHTa B
3aBMCMMOCTY OT CKOPOCTM CBapKM) «ABTOMATUYECKas 0Ope3Ka IEHTbI B KOHLLE
martepuana rno curHany ot oToceHcopa
eCucTema 6bICTPO CMeHbI KOMIOHOK /151 Pa3fnyHbIX NPUIOKEHUI
*PasinyHble MO WMPKHE POAMKN 1 COMAA ANs NEHT LWMPUHOW 22, 25 130 MM.
*Makc. Temnepartypa csapku 650 rp.
*CKOopoCTb cBapku A0 10 M/MUH.ONUMOHaIBHO BO3MOXHO A0 20 M/MUH.
*MoLLHOCTb HarpesaTe/ibHOro anemeHTa 3,3 KBT.
*HanpskeHue cetn 230 B., 1asa.
*Pabouee faBneHne CXXaToro Bosgyxa 6 6ap
*Pacxop Bo3gyxa f0150 n/MuH.
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CBAPOYHAA MALUWNHA: ELMRT

Puc.1.2.11.
HasgaHve: ELMRT
Twn: CBapoYHble MaLNHbI
NponsBognTenbLHOCTL
CraHaapTHas yibTpasByKoBas MallmHa
40 kI'y, 1500 BT
TWTaHOBBIN BpaLLAOLLMIACS COHOTPOS,
Korneco co cTaHAapTHOI HakaTKoi (Ha BblGop 15 BK0B)
VIHTerpupoBaHHbiiA M/1K KOHTPONNep ynpaBstoLLmiA CKOPOCTLH/3aAePKKON 1 YacTOTOi
CBAPOYHAA MALUNHA: SC40

Pnc.1.2.12.
HassaHue: SC40
TuH: CBapoyHble MaLLNHBbI
[Mpon3BoanTeNbHOCTL:
CraHfapTHas ynbTpa3ByKoBas MallmHa
40 kI'y 600 BT
CoHOTPOA, 13 3aKasleHHOI CTann
Korneco co cTaHaapTHOI HakaTKoi (Ha BblGop 15 Bi0B)
WHTerpupoBaHHbiii MNJTK KOHTpOnep ynpaBnstoLwmii CKOPOCTLH/3aAepXKKON 1
yacToToi
Pa6ounii cton n3 Hepxkasetowweit ctanmn 500 x 500 mm
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CBAPOYHAA MALUNHA: SC20

Pnc.1.2.13.

HassaHue: SC20
Twn: CBapoyHble MaLLNHbI
Mpon3BoaNTENBHOCTD:
CraHfapTHaa ynbTpa3ByKoBas MallvHa
40 kl'y 1500 BT
COHOTpOA U3 3aKa/IeHHOW CTann
Koneco co cTaHfapTHOl HakaTkoli (Ha Bbi6op 15 BMAOB)
VHTerpupoBaHHbIi MJIK KOHTponnep ynpaenstowmii CKOPOCTbIO/3aAePXKKOIA 1
yacToToMn
Pa6ouwnii cton u3 Hepxxasetoweit ctanm 500 x 500 mm
KOHTpO/bHbIE BONPOCHI:
1 UTto Takoe 6e3HMTOYHOE COeAMHEHNE TKAHen?
2. Kakwue crnocobbl NPUMEHSIOT A1 6ECHUTOUYHOTO COeUHEHNS TKaHeh?
3. TexHonorua cknemsaHus - 3T0?
4. MOXHO 1 COeUHATL MaTepuasbl CBapuBaHUEM?
5. Bugbl MallvH, NpUMEHSIEMbIX 41 6ECHUTOYHOTO COeAUHEHUS aeTanein?
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1.3. IHHoBauuu B pa6oTax (OpMOBaHUA W OTAENKM NPOayKLUUK,

BbI6OP CbIpbS 418 HUX

MpomMexKyTouHoe W OKOHuaTeflbHOe [/laKeHWe OTHOCATCA B  LUBEAHON
MPOMBILLINIEHHOCT K 06f3aTefibHbIM  OnepauuaM, KOTOpble, Mpexfie BCero,
CYLLEeCTBEHHbI 419 NPU3HAHWA U3Lenns KOHeYHbIM notpebutenem. O6opygosaHue
ONA  BNAXHO-TENN0BOV 06paboTKM  LUBENHbIX W3AeNWiA ABNSETCA O4HUM U3
OCHOBHbIX BWAOB MalIMH W annapaToB, WCMO/b3yeMbIX MPU  WU3rOTOBNEHUN
ofexasl. K Hemy oOTHOCATCA YHMBepcasbHOE MpeccoBoe 060pyAoBaHue,
crneunansHoe  npeccoBoe  060pyfoBaHWe,  FNafW/bHbIE  CTOMbI,  YTHOTW,
BCMOMOraTe/ibHoe W npoyee (NaporeHepaTopbl, BaKyyM-yCTaHOBKN U T. M.).

BONbLWNHCTBO YCTAHOBOK, MPECCOB W YTIOXWUbHbLIX CTO/IOB MPefCcTaBaAloT
C000i1 KOMMMEKC, COCTOAWMIA W3 MpPeccoB 6a30BblX KOHCTPYKLUWIA, CTO/MOB W
KOMTMIEKTYIOLMX NOAYLLEK, YTHOrOB.

ba3oBble  KOHCTPYKUMM NpeccoB W YCTaHOBOK Ans  Ay6nnpoBaHus
pa3nnMuyaloTca Mo pagy OCHOBHbLIX MPM3HakoB. K TakuM npu3Hakam OTHOCATCA
yCcunve nNpeccoBaHus, TUM NPUBOAA, CTEMNeHb aBToMaTu3aummn (BUL ynpasieHus),
cTeneHb 06ecrneyeHns 3HeproHOCUTENAMMN.

Toproeasds mapka SILTER sdBfnsetcd nugepoM nNo MNPOU3BOACTBY W
npojaxam KOMMaKTHbIX MaporeHepaTtopoB /15 6bITOBOrO M NPOECCMOHANIbHOIO
NPUMeHeHNs BO MHOrMx cTpaHax Mwupa. Komnauua SILTER npoussogut
3/IEKTPOMapoBble YTIOrM U naporeHepatopbl ¢ 1983 1. B COOTBETCTBMM C
COBPEMEHHbLIMN TEXHONOTMAMU W MOCNEAHUMW TEXHOIOMMYECKMMU pa3paboTKamu.
B pesynbTate Mapka SILTER 6bIiCTpo 3aBOeBana XOpOLWYK penyTauuio y
nokynaTenei M MNPOYHO 3aHsfa  NIMAMPYIOWLYK  MO3uMuMil0 B KJacce
npogeccmoHanbHOro o6opyaosaHns BTO ans wwBeliHbIX NPOM3BOACTB. YTHOTU U
naporeHepatopbl SILTER cTOAT Ha MOpAfOK [AelleBfie, HO NpW 3TOM HWU MO
BHELLHEMY BWY, HU MO KA4eCTBY He YCTYNatoT CBOMM UTANbSAHCKMM «COOPaTbsaM».
A 06 UX HafexXHOCTU CBWUAETENbCTBYET MOSHOE COOTBETCTBME €BPOMENCKUM
CTaHfapTam, a Takxke ceptudumkatel TSE u PCT. O6opyposaHue SILTER
crneunanbHo paspaboTaHo Ans CpPefHUX U MeNKUX LUBEAHbIX MPOW3BOACTB,
C&/IOHOB  LUTOP W CaJlOHOB  OAEX[bl, MarasuHoB, NPenpuaTuin  cdepsl
06CNyXNBaHUA, AOMALLHWX XO03feK W YacTHbIX NpeAnpuHMMATENeil, KoTopble
WbOT GonbWwyMKU napTuamu. Ona npoteccroHanbHOro MpUMEHeHUs KOMMaHus
SILTER paspa6otana cepun SILTER PROFESSIONAL, KoTopas wumeeT psg
MpenMyLLecTB: KOpMyc 1 6oinep naporeHepaTopoB BbIMOAHEHbI U3 HEPXKABEHOLL e
CTa/in; NaporeHepaTopbl UMEIOT 4-YPOBHEBYIO CUCTEMY 3aLLUTLI:

a) BcTpoeHHbIVi perynatop napa npefoTBpaliaeT BO3HWKHOBEHME W36bLITOYHOrO
napa.

6) BmeTannMyeckunii AMCKOBbIV TEPMOCTAT NPeAOXpaHaeT Nneperpes.

B) MpepoxpaHuTenb cpabaTbiBaeT B Cay4yae Nt060I NMONOMKM GUMETaNINYECKOro
TepmocTata (B TakuxX CAy4aax —MnpefoxXpaHuTeNb  MNpekpawaeT  nogavy
31EKTPUYECKOr0 HanpsbkeHns 6oiinepy, 1 3aropaeTcs aBapuiiHblil nHankaTop NO
WATER).
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r) B cnyyae nonomku n06GOro M3  BbllleyKasaHHbIX MeXaHU3MoB  Map
aBTOMATMYECKM BbINYCKaeTCA Yepe3 MpeAoXpaHUTeNbHbIA  KnanaH — KpblILUKM
6oinepa.

MaporeHepaTopbl paboTatoT Ha MPOCTOI BOAOMPOBOAHOW BOAe, NO3TOMY
HeT HeobX0AMMOCTY AOMONHUTENIBHO NOKYNaTb AUCTUNNATOP;
naporeHepatopbl  SILTER  PROFESSIONAL  3KOHOMWYHO  pacxofytT
3NeKTPo3Heprui, Tpebyemas mowHocTb 1000-2000 Bt/uac B 3aBMCMMOCTM OT
o6beMa 6oiinepa;
npodeccMoHanbHbIl - YTIOF  MOACOEAMHEH K MaporeHepatopam  CUAMKOHOBbLIM
)KapoyCTONUMBLIM LUNAHTOM;
naporeHepaTopbl MOAXOAAT Kak A1 FOPU30HTa/bHOro OTmapuBaHuA, Tak WU ans
BEPTUKaLHOTO;
naporeHepaTopbl  OCHaLLEHbl  XapoyCTON4YMBOM  MOLCTaBKOW fAnA  YTiOra;
naporeHepatopbl cepun SILTER PROFESSIONAL BbINOMHEHbI B pasfiMyHbIX
MOANDUKaLUSAX.

Oockn SM/PSA  2101A, SM/PSA 2135A UMeEKT BCTPOEHHbIN
naporeHepaTop C YTIOTOM, CO3JatoLiMii HENPepbIBHLIA CyXoli nap, KOTOpbIi
noJaeTcs C MOMOLLbIO HOXHOM nejanu. bonee TOro, MOBEPXHOCTb [NaAWIIbHOM
[OCKN MMeeT HarpeBaTeflbHbl 3/1EMEHT C PerynsTopoM TemnepaTypbl, KOTOPbIA
no3BonseT rnaguTb niobble matepuansl 6e3 onaceHWin. OgHUM U3 BaXKHEWLLUX
npemmyuects gocok SILTER HARMONY daBffeTca Haivyme BeHTUNATOPA,
KOTOpbI 06ecneynBaeT HafeXHYI CUCTeMy BaKyyMHOW acnvpauun. KomnaHws
SILTER wumeeT cBOe HOy-Xay, MOATBEPXAEHHOE MaTEHTOM, — PEryanpoBKa
BbICOTbI C TOYHOCTbIO [0 CaHTMMeTpa. Yao06ctBo gocok SILTER HARMONY
MOATBEPXKAAETCA W HaMUMEM KOMIECUKOB W PYyYeK, C MOMOLLbI0 KOTOPbIX [OCKa
Nerko CKfafiblBaeTcs 1 nepegsuraeTcd. Becb acCOPTUMEHT MPOAYKLMN KOMMaHWUN
SILTER npefcTasfieH He TOMbKO rNagunbHbIMKM LOCKaMU M MaporeHeparopamu
NPo(ecCMOHaNLHOTO  NPUMEHEHUS, HO W YTIOramu, mnaporeHeparopamu Ans
NoNynpOMBILLNIEHHOTO TMPUMEHEHWUA U CNELMann3npoBaHHbIM 060pY0BaHNEM,
TakMM Kak nNaporeHepatopbl C MapoBOW LIETKOW, MNapoBbiM MWCTONETOM W
naporeHepaTop ¢ Komnaekcom Hacagok TRIO MINI
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Puc. 1.3.1.
SILTER Super mini 2005E

Punc.1.3.2.

NagunbHble CTOMbI ABASKOTCA OAHWM M3 Hambonee pacrnpocTpaHeHHbIX Y
MPOCTbIX MO KOHCTPYKLUMWU BWUAOB 06OPYAOBaHMS, MPUMMEHSEMOr0 Ha LUBEWHbIX
NpeLNpuATUAX 4NN BNAXHO-TENNOBOM 06paboTKN N3AeNuid.

nagunbHble CTONbI UMEHOT 6a30Bble KOHCTPYKLUUM M OTAMYalOTCA Apyr OT
Jpyra KOHCTPYKUMWe, oCHalleHueM (pasnuyHblie BUAbl YTHOTOB), TUMOM Harpesa
rnagnnbHO NOBEPXHOCTU, HAIMYMEM BaKyyM-0TcoCa. BO3MOXHOCTbIO YCTaHOBKM
[OMOMTHUTENbHBIX NOAYLUEK.

CyulecTByeT fBa TuUMa KOHCTPYKUMWIA CTONOB: MePBbIA MpeaycMaTpuBaeT
YCTaHOBKY FNlafiu/ibHON MAWTbI Ha YeTblpe OMopbl, BTOPO/ - Ha OfHy Onopy; B
3TOM CNy4ae rnagunbHas nauta pacnonaraeTcs KOHCOMbHO.
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B HEKOTOPbIX CAyYasX Ha YTHOXKWU/bHBLIX CTOMAX MOTYT 6blTb YCTaHOB/EHDI
WHAUBUAYa/bHbIE OTCOCHI.

UTo6bl Ha CTOMAX MOXHO Obl0 BbINOMHATL 06PabOTKY feTaneil CnoXxHoi
(hOpMbI, YCTaHABMMBAOT JOMOMHUTE/bHbIE BCMOMOTaTe/bHble MOAYLIKU.
[nagunbHble CTOMbI  OCHALLAKTCS  YTHOraMu  PasfMuHbIX  TUNOB.OCHOBHBIMU
OT/IMUNTENBHBIMU XapaKTEPUCTUKAMU YTHOTOB SIBNSIOTCS BWUZ Harpesa, Hanuuue
UMK OTCYTCBME NMpOMapuBatens, Macca yTora, Jopma ero nofoLLBbl.

CnagnnbHbIi cTon 1M C-103.34

Puc. 1.3.3.
Tabnuua 5
HawnmeHoBaHue
rnokasarvenu, efMHuLa J1rC-103.34
M3MepeHnn

Pasmep rnagunsHou 1410x410x250
MOBEPXHOCTU, MM
Bup oborpesa 3N1EKTPO
MoLHoCTb

3,5
naporeHeparopa, KBt
EmKocTb 7
naporeHeparopa, n
O6ulaa MOLLHOCTb, KBT 5,33

MoaBog BoAbl B
eMKOCTb HarpesaTens, 9
MM
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OTBOA BOAbI 13
eMKOCTW HarpesaTens, 12
MM

MogBopa cxatoro
BO34yXa, MM

abapuTHble pasmepsbl

(6 ynaKkoBKE), 1635x440x1700 (1820x840x1900)

Macca (B ynakoBke), Kr 120 (214)
HanpsxeHwue, B 380
KoMnnekTauus NOABWKHOW pblyar Ans rnaxky pyKaBoB,BaKyyMHbIl

BEHTWU/ISTOP,NO/LYB,NapOreHepaTop,31eKTpoyTor

BaHbIi acnekT WHHOBauMiA 3akntoyaeTcs B 06GECMeYeHMM  KauecTBa
npoAyKUMM NyTeM CO3AaHus G0fiee «YYTKMX» YCTAHOBOK 3a CYET 3/1EKTPOHHOIO
ynpasneHnss ANA  NOMYYeHUs ONTUMa/IbHbIX Pe3ynbTaToB  (HOPMOBaHWA U
OTAeNKN. NS TEeXHUYECKMX TeKCTWAbHbIX MaTepuanoB ¢upma Maschinenfabrik
Herbert Meyer GmbH (FepmaHus) npegnaraet yctaHoBky RPS-E2 pans
K3LLUMPOBaHNSA KOX, KOTOpas OCOBEeHHO LenecoobpasHa A5 UCNONb30BaHWA Mpu
M3roToBNeHUN asTomobuneil. ONTUManbHas 30Ha Harpeea Mo3BofiseT 6narogaps
UHTENIMTEHTHOMY» HanpaB/feHWI0 Tenia MoMy4YuTb COeAVHEHWe, YCToiumBoe B
TeyeHne [/IMTENIbHOr0 BpemeHuW, 6e3 MoBpex[eHns MOBEPXHOCTW HaTypasbHOM
KOXW. [lng BcacblBaHWA Mapa W Bnar C LeMblo 3aluTbl NoMb3oBaTens wu
OKpYXatoLLeii cpefpl yCTaHOBKa obopyfoBaHa YCTPONCTBOM
VacuTherm.Mpegnpusatne Kannegiesser Garment & Textile Technologies GmbH
(CepmaHuns), npuHagnexailee rpynne Veit, npegnaraeT HOBYH ManeHbKYtO
NPOXOLHYI0 UKcupytoLLyto mMalmHy AX 450 a1 LWMPOKOro CrekTpa NpoKiasok
1 matepuanoB fns Bepxa. OHa NO3BOMISET OLHOCTOPOHHE OTKPbLITO YacTUYHO
(hmKcMpoBaTb 60/bLUME AeTaNN KpPos.

HoBble npoxoaHble uKeupytowme MawvHbl cepun Fuse Master BX umetoTt
pabouyto wmpuHy 600 1 1000 mm. OHW, Mpexge BCero, npefHasHauyeHbl Ans
CMELUaHHbIX MPOU3BOACTB. YMpaBneHne C MNOMOLLbIO CEHCOPHOro 3kpaHa DX
MultiStar, nossonswwero paspabaTbiBaTb W HakanaMBaTb  MPOrpammbl
(hbMKCUpOBaHMA, TakxXe [ienaeT  BO3MOXHbIM  ObICTPOE  YCTaHOBNEHWE U
KOHTPONMpOBaHMe  MapamMeTpoB  (ukcupoBaHus.Komnavma  Veit  GmbH
(FepmaHus) npefcTaBuna HOBOE MOKoneHWe ycTaHoBoK VEIT 8741 pgnsa otgenku
6pIOK, KOTOpble NpefcTaBNAlT cob6Oi Kak MpOCTble BapuaHTbl, TaK U MOLLHble
peweHns ¢ yHKuMeldi KoHTpona pacTsxumoctn (VEIT-0-STRECH). 3tn
YCTaHOBKW MO03BONAIOT fenaTb 06paboTKy [faxe YYBCTBUTENbHbLIX 3M1aCTUYHbBIX
TPUKOTAXHbIX W3AENNA.Y OTAENOYHON MynbTUOPMOBOYHOW YycTaHOBKM VEIT
8381, no3BonAOLLel BbIOMPATb MaHEKEHbI, TakXXe UMeeTCs (DYHKLMSA KOHTPONS
pacTAHXMMOCTM  KPOMKM  MPU  YYBCTBUTE/IbHLIX  ABWKEHUAX, YTO CO3fJaeT
NpPenMyLLEecTBa ANs ONnpeAeNieHHbIX BUAOB MY>XCKOW U XXEHCKOIN 0feXabl.



Mpeanpuatue  Brisay ~ Maschinen  GmbH  (FCepmaHus),  Takxke
npuHagnexatee rpynne Veit, npegnaraet pag HOBbIX WU ONTUMU3NMPOBAHHBIX
pelleHniA B 06nacTu raaxeHus.MawivHa ANS NPefBapUTENbHOTO  FaXeHus
nepegHeil 4acTW CO creumanbHbIM MPUCNOCOBeHNEM AN MOAYEPKMBaHUA ey
BRI-600 pacnonaraeT HOBOW cucTemoii (hopmMOBaHWs, NO3BONAOLLE/ Hapsgy C
(hOPMOBOYHBIM FN@XeHWeM BCeil NepefHel YacTW OCYLLECTBAATb [OMNONHUTENBHO
npefBaputenbHoe (opMoBaHWe B 06/1acTy  nney.Y OTAeNOYHO-rNagunbHOMN
MawmHbl BRI1-1200, npegHasHayeHHON AN MepefHeit yacTy NpeamMeToB 0fexX[bl,
HOBas cucTeMa kamep fnd (hopmMoBaHMA 06ecrneynBaeT ONTUMasbHble Pe3ynbTaThl
rNaXeHWs BCEX MOJENER BOPOTHUYKOB M naukaHoB. MNpu aTOM 061acTb rNaxeHus
perynupyetcs B 3aBUCMMOCTU OT MOAENM U pa3Mepa ofexabl. HoBoe ycTpoincTso
ONA MPUYTIOXKMBAHMA PYKaBOB C BO3AYLUHOW nofylikoi B MawwuHe BRI-810,
paccuMTaHHON Ha MOCafKy OKaTOB PYKaBOB W OTAENKUM — T[NaXEHWs, [aeT
BO3MOXHOCTb «pacKaTblBaTb» BEPXHIOID YacTb pPyKaBa fANA OTLENKU U u3bexarb
HeXxenatenbHOro adekTa capura. XoA4 pasnnyHbIX [BWKEHUA [N19  KaTka
cBO6OJHO MporpammupyeTcsa Hasaf, W Brepes, B TOM uucne A8 BbICOKO
NOCaXKeHHbIX PYKaBOB. KomnaHwus MACPI Palazzolo (NTanus)
NPOAEMOHCTPMPOBA/ia HOBOE aBTOMATUYECKOe YCTPOWCTBO /19 OTAE/KN [PKUHCOB
1 BPIOK AN Aocyra — aBTOMATUYECKUA BNOK 13 YeTbIpex BpalLaroLLMXCs CTaHLMI
4ns OyTbs  napa € aBTOMaTM4eCckol  cucTemoil  BbIrpysku.  Ero
Npon3BOANTENBHOCTL cocTaBnseT 2500-3500 6proK 3a CMeHy npy 06CTYXXMBaHWM
OfHVM YE/I0BEKOM.

PaboTa ycTpoiicTBa MOXeT 6blTb NPUCMOCO6/eHa KO BCeM MaTepuanam, B
TOM  uucne  pacTsdkuMmbIM.  Crnoco6CTBYOWME  (DOPMOBAHUIO  3MIEMEHTbI
06ecneunmBatoT KOMIM/IEKCHYIO OTAeNKy 06e3 KakoW-nnbo A0NOAHWUTENbHOWA
06paboTKN. M3-3a MOYTHN KOMMIEKCHOTO NMepeMeLLeHNs N3roTOBMIEHNA OfeX /bl 3a
rpaHuLly CerofHs MoAroToBKa MMNOPTUPYEMbIX W3AeNNA K MpoJaxke OCTaeTcs B
EBpone nocnefHeli COCTaBMSAIOWEA WHTEHCMBHON 06pabOTKM B TEKCTU/IbHON
uenoyke. ®upma Indupress GmbH & Co. KG ([epmaHus) wumeet
YCOBEPLUEHCTBOBAHHYH TYHHENbHYI0 YCTaHOBKY [/ OKOHYaTeNbHON OTAeNKu
Pa3fnyHbIX TEKCTU/IbHLIX MaTepuanos. Ee CyLecTBEHHLIMW HOBUHKaMWN ABNAIOTCA
napoBble Kamepbl, B KOTOpble Hapsdy C PerynmpoBaHMeM KO/MM4YecTBa mnapa
He3aBMCMMO OT MpefBapuTeNbHOr0  [aBNeHWs  MHTerpupoBaH 610K Ans
NpeABapuTeNIbHOrO pacnblienns. Mexgy ycTpoicTeamu Ans LUPKYNALMOHHOIO
BO3fyxa W napa Haxogutca OyHKep, MpOXoAA Yepe3 KOTOPbIA  uM3genus
06pabaTbiBalOTCA CMeChbI0 BO3AyXa W napa.

MoBTOpHOE WCMOMb30BaHME W36bITKA Napa, OTCACbIBAEMOro B MapoBYIO
Kamepy, rapaHTupyetr 3(QeKTUBHOE U 3KOHOMHOE WCMOMb30BaHNE 3HEpPrum.
MoLlyHaa nofadva BO3fyXa CO3[aeT MOBbIEHHYIO Temnepatypy AN MoayyeHus
ONMTUMAaIbHLIX ~ Pesy/nbTaToB  OTAE/NIKW.  YnpasfieHWe,  OCHOBaHHOE  Ha
MPOMBILLIEHHBIX MEPCOHAIbHOM KOMIMbIOTEPE U CEHCOPHOM 3KpaHe, rapaHTupyeT
NpoOCTOe W HarnagHoe o06CNyXXMBaHWE W CNOCOBCTBYET HaZeXHOCTU NporpaMm u
nX 3aMeHe.

48



VEIT 8741 HaTsxuTenb AN 6PHOK B NPOAONLHON 1 MonepeyHoit opme

Puc. 1.3.4.
MaHekeH ans pyb6awek VEIT 8326 MPEMUWUYM

Puc. 1.35.
MaHeKeH C BblAyBaHWEM BbICOKOW NPOU3BOAUTENLHOCTM ANA MpavyeyHbIX U
TEKCTUNbHbIX NPeAnpUATUIA.
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MOLUHbIA BEHTUNATOP, B cOYeTaHUW ¢ 6aTapeell oTonneHus, obecneunBaet
6bICTpoe 1 3P PeKTUBHOE BbICbIXaHWe. Manas BbICOTa KOHCTPYKUWM W MaHenun
[laBfeHne Ha CMyCK rapaHTUpYlOT KOMKOPTHOe WCMnonb3oBaHue. C CUCTEMOI
ynpasneHns VEITouch, Bce «GYHKLMM NOJ KOHTPONEeM. Hecko/NbKo Maek
pasInYHbIX pasmepoB, (HOPMbl U MaTepuanbl MOTyT ObiTb PaCTAHYTbl 3PHEKTUBHO
C CamMbIMU BbICOKMMYW CTaHapTaMu KayecTBa.

MawwuHa BRI 1200/101

Puc. 1.3.6.

MpenmywecTsa:

BepTukanbHoe 3akpbiTue T[O/0BOK 6GOKCOB: paBHOMEpPHOe pacrnpejeneHune
JaBnenna /[ npepoTBpaliaeT CMeLleHWe MPVOKUMHOA ofexAbl / MoBblwaeT
Ka4yecTBO

HanopHble 6aku C pasfiefibHbiIMM  Kamepamy Ans  napa W BCacblBaHUS:
UHAMBUAYanbHas 0o6paboTKa BepxXHeli UM HWXHEA obnacTu nepeaHux uacTeid /
rmoKoe pelleHmne 418 pasnyHbIX BUAOB TKaHW

Bonee HW3KMe BOKCbI C BCacbiBaHWEM B 2 Liara

Y 006HbIN 5,7-A0AMOBbI LBETHOW CEHCOPHBIN ancnnei

OTAenbHbI MepekntoyateNb Bbl6opa NPOrpaMmmbl: MO3BOAAET 6GbICTPO MEHATb
nporpammbl

MpomMexyTouyHOe YCTPOWCTBO ANS  MOABELIMBAHWA  pybaluku: BO  Bpems
OXNaX[eHWs NpeccoBoro M3Aenusa axkTUBUPYeTCs NporpaMMHOe  Luarosoe
YCTPOICTBO / NOBbILWAETCA KayecTBO / MOBbILLIAETCA MPON3BOANTENBHOCTb
ABTOMAaTMYECKMWIA LLar NporpaMmbl: aBTOMaTM4yeckas nepejaya nNporpaMmsl OT
OAHOI CTOPOHbI MaLlWHbI K 4pyroMy / yBennumBaeT Npon3BOANTENBHOCTD
LindpoBoe fUCTaHLMOHHOE yNpaBfieHue:

MopjBecHOe YCTPOWCTBO [N 3anpeccoBku pyballek Ha Bellanky: 6e3 3arpy3ku u
BbIFPY3KW C/ Ha Belwanky

BepTukanbHO pacnonoXeHHble 6OKCbI
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O WD

KOHTpPO/bHbIE BOMNPOCHI:

YTo TakKoe BNaxHo-Tennosas o6paboTka?

Kakoe o6opyfoBaHMe UCNONb3YIOT ANA POPMOBaHUA U OTAENKN U3Lennii?
[ns yero npefHa3HayeHbl NapoBO3AYLLIHbIE MAHEKEHbI?

Kakwne upmbl nponssoaat obopygosanHue gna BTO?

MawwuHa BRI 1200/101 - 3To...

1.4. cnonb3oBaHMe KOMMbKOTEPHbIX TEXHONOT WA B LUBENHOW
MPOMbILLINIEHHOCTH
CKOJIbKO >K€ BCero JO/MKHO NOrM6HY Tb,
YT 00bl BO3HMKO HOBOE!
AKo6 Bypkxapat

1.4.1. CucTtemMa aBTOMaTU3NPOBAHHOIO NPOEKTUPOBAHUA
OfHOI M3 CMOXHbIX W aKTyanbHbIX 3ajady MpW opraHusauuMm Mnpou3BOACTBA
WBEAHbIX W3Aenunii ABNAETCH aBTOMATM3auus KOHCTPYKTOPCKOM NOArOTOBKM
NMPOU3BOACTBA. YPOBEHb pelleHns 3TUX 3afa4y BO MHOrOM OnpeAenseT WupoTy
accopTUMeHTa M KayecTBO BbIMYCKaeMblX W3fenuii. BaxHoe 3HayeHue umeeT
co3fjaHue cpefbl 418 TBOPYECKOrO B3aMMOAENCTBUA An3aliHepa, KOHCTPyKTopa U
TexHosora.

CucTtemMa aBTOMaTWU3NPOBAHHOroO npoekTwuposaHmus (CAMP) -
CNOXHbI/i KOMMMEKC CpeAcTs, nNpeAHasHauyeHHbI# Ana aBTOMaTU3auuu
NPOeKTUPOBaAHMUA.

CornacHo npuHatelM B 1980-x rogax ctaHgaptam, CATP - 370 He
NpocTO Hekas nporpamMma, YCTaHOB/MeHHas Ha KOMMNblOTepe, 3T0
UH(POPMALMOHHbI KOMMNAEKC, COCTOAWMIA M3 annapaTHoro ob6ecnevyeHus
(KomnbtoTepa), NporpaMMHOro obecnevyeHns, onucaHMsa cnoco6os M MeTOA0B
paboTbl C CUCTEMOW, NpaBUA XpaHeHUs [aHHbIX W MHOroro Apyroro.
LLlnpokoe pacnpocTpaHeHne nonyumnu ab6bpesunatypsl CAD (Computer
Aided Design), KOTOpYl MOXHO TMepeBecTW, KakK MpPOeKTupoBaHue ¢
npuMmeHeHnem KomnbtoTepa, U CAD-systein, KOTOpPYIO MOXHO MNepeBecTH,
Kak cucTema ANs NpoeKTUPOBaHWUS C NOMOLLbI KOMMNbIOTEpA.

B HacToswee Bpema B cpefe cneywmanuctos no CAIP MHorue
TEPMWHbI YTpaTWAWM CBON NepBOHAaYanbHbIA cMmbicn, a TepMmuH CATIP Tenepb
0603Ha4yaeT nporpammy Ana aBTOMaTW3MPOBAHHOTO MPOEKTUPOBAHMA.
Apyrumun cnosamu, TO, 4TO paHble HasbiBasocb MO CATMP wam CAD-
CMCTEMOI, Temepb MPWHATO HasbiBaTb CUCTEMON aBTOMAaTW3MPOBAHHOIO
npoektupoBaHma (CATMP). TakXe MOXHO BCTpeTuTb HasBaHus CAD-
cuctema, KAL-cuctema, cuctema CATP »n MHOrue ppyrvue, HO BCe OHM
0603Ha4aldT OfHO - HEKYyH nporpammy pAnsa aBTOMaTU3MPOBAHHOIO
NPOeKTUPOBaHUA.

Ha coBpeMeHHOM pbliHKe cyliecTByeT 6onbwoe konuvectso CATP, KoTopble
pewarT pasHble 3ajayun.
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1.4.2.0CHOBHbI€ CUCTEMBI aBTOMaTU3NPOBaHHOIO NpPoeKTUpoOBaHUA

B 06/1aCTU MALINHOCTPOEHNSA.

Basosble n nerkue CAMMP

Nerkne cuctembl CATIP npepHasHayeHbl anda 20-npoekTupoBaHuUA u
yepyeHus, a TaKXe [ANA CO3[aHUSA OTAENbHbIX TPeXMepHbiX Mofenein 6e3
BO3MOXHOCTM paboTbl CO CHOPOYUHBIMN eLUHULAMN.
Be3ycnoBHbI nugep cpean 6a3oBbix CAMP - AutoCAD.
AutoCAD

AutoCAD — ato0 6asosas CATIP, paspabaTbiBaemMas M nocTaBnsemas
komnaHueir Autodesk. AutoCAD - camas pacnpocTpaHeHHas CAD-cucTema
B MUpe, M0O3BONAOLW,AA MPOEKTUPOBaTb Kak B [BYMEPHOW, TaKk U TpeXMepHOW
cpege. C nomowbio AutoCAD MOXHO cTtpoutb 30-mopenu, co3gaBaTb WU
ohopMNATL YepTexun n mHoroe apyroe. AutoCAD sBnsieTca nnatOpMeHHO
CAmMP, T.e. 3Ta cucTemMa He MMeeT YeTKOW OpuEHTauunW Ha OnpefeneHHYo
NPOEKTHY 061acTb, B HeE MOXHO BbINONHATL XOTb CTPOUTENIbHbIE, XOTb
MallMHOCTPOUTENbHbIE MPOEKTbl, paboTaTb C M3bICKAHUAMMW, 3NEKTPUKOW U
MHOTUM LPYTUM.
Cuctema aBTOMaTuM3MpOBaHHOro npoekTuposaHus AutoCAD ob6nagaet
cnefywmuMy oTANYUTENbHBIMWU OCOOEHHOCTAMM:
CtaHgapT “ge dakto” B mupe CAlMP
LLInpoKne BOSMOXHOCTU HACTPOWKM M agantauuu
CpefcTBa CO3J4aHNA MPUNOXEHUA Ha BCTPOEHHbIX A3blkax (AutoLISP v np.) u
c npumeHeHnem API
O6unme nporpamm CTOPOHHUX pa3paboTUMKOB.
Kpome Toro, Autodesk paspabaTbiBaeT BepTuKanbHble Bepcun AutoCAD -
AutoCAD Mechanical, AutoCAD Electrical wn pgpyrue, koTopble
npegHasHayeHbl 415 CNeLManncToB COOTBETCTBYIOLLE HAMpPaBNEHHOCTH.

Bricscad

B HacToAlee BpemMs Ha pblHKE NOABUACA Lenblii paj CUCTEM, KOTOpble
nosvumnmoHupyrTCa, Kak anbTepHatusa AutoCAD. Cpegu HUX MOXHO
OTAEeNbHO OTMeTUTb Bricscad oT KomnaHum Bricsys, KOTOpas OYeHb aKTUBHO
pa3BuBaeTca, NoadepXxusaet Hanpamyi ¢opmaT DWG u umeeT uenblil pag
OTANYUA, BKNOYAA WMHCTPYMEHTHI NPAMOro BapuaLMOHHOIO0 MOAeNNpoOBaHuUs,
noaaepXxky B1M-TexHonoruia.
CATIP cpefHero ypoBHs

CpeaHue cuctembl CAMNP — 3710 nporpammbl gngd 30-mMofenMpoBaHus
n3gennit, nposefeHuns pacyeToB,  aBTOMaTu3auuun NpoeKTUpPOBaHUA
ANEKTPUYECKUX, TUAPABANYECKMX W TMPOYUX BCMNOMOrateslbHbIX CUCTEM.
[aHHble B TakMx cucTemMax MOTyT XpaHWTbCS Kak B 06bIYHOW (haiinoBoil
cucteMe, Tak W B €AWHON cpefie 3NeKTPOHHOr0 JOKyMeHToo6opoTa u
ynpasneHns pgaHHoimu (PDM- un PLM-cuctemax). Yacto B cuctemax
CpefiHero knacca NPUCYTCTBYIKOT NporpammMbl ANS NOATOTOBKW YNPaBAAo Wmnx
nporpamMm fna ctaHkos ¢ YMY (CAM-cucTembl) U apyrve nporpammbl gns
TEXHOJIOTMYECKOTr0 NPOEKTUPOBaHMUA.
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CATIP cpefHero ypoBHA - caMble MONYNSPHble CUCTEMbl Ha PbIHKE.
OHM ypayHo coyeTaldT B cebe COOTHOWEHME “LeHa/QYHKLMOHANbHOCTL”,
CNoco6HbI pewnTs NOAABNAIOLLEE YUCIO NPOEKTHBIX 3af4ay W Y[0BNETBOPUTL
noTpe6HOCTN 60NbLIe YacTu KINEHTOB.

Autodesk Inventor

MpotheccMoOHaNnbHbIA KOMMNAEKC AN TPEXMEPHOr0 MPOeKTUPOBaHUS
NPOMbILWNEHHbIX W34eNWiA U BbiNyCKa [OKYMeHTauuu. PaspaboTtumk -
KoMnaHus Autodesk.

Cpean ocobeHHocTel Inventor CTOUT OTMETUTS:
MpoABUHYTbIE MHCTPYMEHTLI TPEXMEPHOTO MOAENPOBaHMA, BKAo4Yas paboTy
CO CBO6GOAHBIMU (hOPMAMM M TEXHONOTUIO NMPAMOT0 pefakTUpoBaHus
Mopfepxky npamoro mmnopta reometpun us gpyrux CATP ¢ coxpaHeHuem
accoumatuBHoit ceasu (TexHonorus AnyCAD)
TecHyto nHTerpayuto ¢ nporpammamu Autodesk - AutoCAD, 3ds Max, Alias,
Revit, Navisworks u gpyrumu, 4to no3BonseT MCNONbL30BaTb Inventor ans
peweHna 3afay B pasHbiX 061acTAX, BK/AKYAA AW3aiiH, apXUTEKTYpPHO-
CTPOUTENIbHOE NPOEKTUPOBAHUE U NP.
MoAfepXKY OTeYyeCTBEHHbIX CTAHAApPTOB  NpW  MNPOBEAEHUM  PACYeTos,
MOZENNPOBaHUMN N 0OPMIEHUN JOKYMeHTaLUu
O6WMnpHble 6M6NNOTEKN CTAHAAPTHBIX U YacTO UCMNO/b3YEeMbIX 31EMEHTOB
O6unne MacTepoB MNPOEKTUPOBAHUS TWUMOBbLIX Y3N10B W  KOHCTPYKLUMIA
(6onToBble coefnHeHus, 3ybyaTble U peMeHHble nepefayun, NPoOeKTUpPOBaHue
Ba/0OB U KOJIEC U MHOTOe Apyroe)
LLnpokne BO3IMOXHOCTM MapameTpusauum fetaneil u c60poK, B TOM uucne
ynpaBfieHMe cOCTaBOM U3fenus
BcTpoeHHylo cpegy co3fiaHus npasui NpoekTuposaHus iLogic.
Ana 3 deKTMBHOro ynpaBfeHWsa  npoueccom  pa3paboTku  w3genui,
ynpaBneHNa WHXEHEPHbIMWU AaHHbIMWU W OpraHu3aunmn KonaeKTUBHOW paboThbl
Hag npoekTamu, Autodesk Inventor MoXeT 6biTb MHTerpuposaH ¢ PLM-
cuctemoin Autodesk Vault n cxoxumm cuctemamu gpyrux paspaboTymkos.

SolidWorks

TpexmepHbl i nporpaMMmHblii KoMMfekc  Ans aBTomMaTunsaLum
KOHCTPYKTOPCKMX paboT NPOMbIWNEHHOrO npeanpuaTusa. PaspaboTtumk -
komnaHua Dassault Systemes.
UepTbl CUCTEMbI, BbIFTOAHO OT/MYalowume ee oT gpyrux CAD-cuctem:
MpogymaHHbIli  WHTepdelic  nonb3oBaTens, CcTaBWKWin  obpasyom  Ans
nogpaxaHus
O6unne HaACTPOEK A5 pelleHnsa Y3KoCneunann3mpoBaHHbIX 3agay
OpueHTaLuMsa KakK Ha KOHCTPYKTOPCKYK, TaK U Ha TEeXHOMOrM4YecKyto
noAroToBKY Npou3BoACcTBa
BUGNMOTEKUN CTaHAAPTHbBIX 3/1EMEHTOB
PacnosHaBaHWe 1 napameTpu3aLus UMNOPTUPOBaAHHOW reomeTpuu
MuTterpauusa c cuctemoinn SolidWorks PDM
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SolidEdge

Cuctema  TpPexXMepHOro  MOJEeAMPOBaHUA  MaWWUHOCTPOUTENbHbIX
nsgenuii, Kotopyto paspabatbiBaet Siemens PLM Software.

Cpeav NpenMyLLecTB CUCTEMbl MOXHO BbIJENNTb:
Kom6uHauuio TeXHONOrMin napameTpuyeckoro MOAENMPOBAaHWA Ha OCHOBE
KOHCTPYKTUBHbIX 3/1EMEHTOB U [epeBa NOCTPOEHWSA C TeXHONOrMei npsmMoro
MO/JleNMpPOBaHNA B paMKax OfHO Mofenu
PacueTHble cpefibl, BKNOYAsA TEXHO/OTUIO FTeHepaTUBHOIO Au3aiiHa
Moapepxky ECKJA npn oopmaeHnn AOKYMeHTaLum
PaclunpeHHble BO3MOXHOCTU NMPOEKTUPOBaHWE NUTbIX feTaneii u 0CHaCTKW AnA
UX U3roTOBMEHMNA
BCTpoeHHbIi MOAYNb aBTOMATU3MPOBAHHOIO CO3faHUA CXEM W Anarpamm
TecHylo wuHTerpaymto ¢ Microsoft SharePoint u PLM-cuctemoii Teamcenter
419 COBMeCTHON paboThbl U ynpasieHUs AaHHbLIMU

KoMnac-3D

KoMnac-3D - 3Tto0 cuctema mnapamMeTpUYeckKoro MmofennpoBaHus
petaneit wm cb6opok, umcnonb3yemas B 06/MacTAX  MalIMHOCTPOEHUS,
npnbopocTpoeHns u cTpouTenbcTBa. Pa3paboTyumk - KommaHua ACKOH
(Poccus).

MpenmyutectBa cuctemol Komnac-36:
MpocTON 1 NOHATHBIA NHTepdeic
Mcnonb3oBaHWe TpeXMEPHOTo Agpa co6CTBEHHON pa3paboTkn (C3D)
Monnas noggepxka MOCT n ECKJ npuv npoekTMpoBaHWM U O(DOPMIEHUM
[OKyMeHTaLmnm
Bonbwoit Habop HafCTpPOeK ANA MNPOEKTUPOBAHWUA OTAE/NbHbIX pa3fenos
npoekTa
FM6KMiA noaxod K OCHaWeHW paboynmx MecT MNPOEeKTUPOBLLMKOB, YTO
Nno3BONAET CIKOHOMUTL NPU MOKYMKe
B03MOXHOCTb nHTErpayuu c cucTemoi aBTOMaTM3NMPOBAHHOIO
NPOEKTUPOBaHMA TexHonornyecknx npoueccos BEPTUKAJIb un apyrumu
cucTemMamu efiMHOro KomrJsekca.

T-FLEX
CATIP cpefHero ypoBHf, MOCTPOEHHas Ha OCHOBE /ULEH3UOHHOrO
TpexmepHoro sgpa Parasolid. Pa3paboTuMmk cucTeMbl -  KOMNaHus

TonCuctembl (Poccus).

OTNNYNTENbHbIE YepTbl CUCTEMBI:

MouiHeliwmne NHCTPYMEHTBLI NapaMmeTpu3ayun getanen n c6opok
MpoaBUHYTLIE CPeACTBA MO/EINpoBaHNA

MpocToii MeXaHU3Mm co3fjaHunsa NPUNOXEHUI 6es ncnosib3oBaHuA
nporpaMmMupoBaHus

VIHTerpauymna ¢ gpyrumun nporpammamun Komnnekca T-FLEX PLM
WNHCTPYMeHTbI pacyeTa v ONTUMMU3ALUU KOHCTPYKLMWIA.
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“Taxensbie” CAMP

Tsxenoie CATP npegHasHayeHbl And  paboTbl CO  CAOXHbIMU
nsgenuamm (6onbwine c6OpKU B aBMacTpoeHUW, KopabnecTpoeHun u np.)
(hYHKLMOHANbHO OHW JenatT BCE TOXe cCaMoe, 4YTO U CPpefjHUe CUCTEMbI, HO B
HWX 3a/10)KeHa COBEpPLUEHHO Apyras apxuTekTypa U anropuTmbl paboThl.

PTC Creo

Cuctema 2D u 3D napamMeTpuMyecKoro MnpPOeKTUPOBAHUSA CIOXHbIX
nsgennii o1 kKomnaHum PTC. CATMP PTC Creo WWPOKO WCNONb3yeTcs B
CaMbIX pasHbiX 061acTAX MPOEKTUPOBAHUS.

BbirofHble OTIMYUA CUCTEMblI OT KOHKYPUPYIOLW X peLleHuii:
A dhekTnBHaA paboTa ¢ 6ONbWUMU N OYeHb BonbWKMMK cOOpKamMu
MogenuposaHme Ha  OCHOBE  WUCTOPUW W UHCTPYMEHTbI  MPAMOro
MOJe/IMPOBaHMUA
Pa6oTa CO CIOXHbIMU NOBEPXHOCTAMU

B0O3MOXHOCTb MaclTabupoBaHUs  (YHKUWOHANbHOCTY CUCTEMBI B
3aBUCUMOCTM OT NOTPe6HOCTel Nofb3oBaTens
PasHble npescTaBieHus efuHONM, LLeHTPann30BaHHOM Mogenu,

pa3pabaTbiBaeMOil B cucTeme
TecHaa nHTerpayuns c PLM-cuctemoli PTC Windchill.

NX - ¢narmaHckaa cuctema CATIP npousBofcTBa KOMNaHWM Siemens
PLM Software, KoTopas Mcnonb3yeTcs Ans pa3paboTKWM CNOXHbIX WU3AeNnii,
BKNOYAKOLWNX 31EMEHTbl CO CNOXHOW (POPMON U MNNOTHOW KOMMOHOBKOWA
60NbLIOT0 KOMMYECTBA COCTAaBHbIX YacTeW.

KntoueBble ocobeHHOCTN NX:
MoppepXka pasHbiX onepaunoHHbIX cucTeM, Bkawyas UNIX, Linux, Mac OS
X n Windows
OpHoBpeMeHHas paboTa 60/bLWIOr0 4mMcna Monb3oBaTeNieil B paMkKax OAHOro
npoekTa
MoNHOMYHKLNOHANbHOE peLleHne AN MOLENMPOBaHNA
MpoABUHYTbIE MHCTPYMEHTLI MPOMbIWNEHHOTO AuU3aiiHa (cBO6OAHbIE hOpMbl,
napameTpuyecKme NOBEPXHOCTU, AUHAMMUYECKNIA PEHAEPUHT)
WNHCTPYMEHTbI MOJENNPOBAHNSA NOBEAEHNA MeXaTPOHHbLIX CUCTEM
Fnybokas nHTerpaumnsa ¢ PLM-cuctemoint Teamcenter.

CATIA

Cuctema aBTOMaTM3WPOBAHHOI0 MNPOEKTMPOBAHMA OT  KOMMNaHWUU
Dassault Systemes, opueHTUpOBaHHas Ha MPOEKTUPOBAHME CHOXHbIX
KOMMNAEKCHbIX W34ennil, B NepByl o04yepedb, B 06/1aCTW aBMACTPOEHUS K
KopabnectpoeHus.
OTnANYNTEeNbHbIE 0COGEHHOCTK:
CTtaHfapT “ge akTo” B aBMacTpoOeHUN
OpueHTaumsa Ha paboTy ¢ MOLENAMU CNOXHbIX opM
Fny6okas MHTerpayus ¢ pacyeTHbIMWU U TEXHONOTUYECKUMU CUCTEMAMM
BO3MOXHOCTW AN5i KONMJIEKTUBHOI paboTbl TbicsiY Monb3oBaTeneli Haj OAHUM
NPOeKTOM
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MoafepXka MexXancuunanHapHoii pa3paboTKn CUCTEM.

O6nayHble CATIP

B nocnefgHee Bpems aKTMBHO Havanu pasBuBaTtbca “06nauvHblie™ CATMP,
KoTOpble paboTaldT B BUPTYaNbHOW BbIYNCAWUTENbHOW cpefe, a He Ha
nokanbHom kKomnbtoTepe. foctyn Kk 3atum CATP ocywecTtBnserca nmbo
yepes cneywanbHoe nNpunoXeHue, nu60 4epe3 0ObIYHLIA  Bpaysep.
Heocnopumoe npeuMyLlecTBO TakKMX CUCTEM -  BO3MOXHOCTb WX
MCMNONb30BaHMA Ha cnabbiXx KOMMNblOTepax, Tak Kak BcA paboTa mpoucxoaut B
“obnake”.

O6nayHble CAMP aKTMBHO pa3BMBAKTCA, W eCN HECKONbKO /eT Has3aj
UX MOXHO O6blI0 OTHecTM K nerkum CATMP, To Tenepb OHW MNPOYHO
o60oCcHOBanuchL B Kateropuu cpegHux CATP.

Fusion 360

CAMP Fusion 360 opueHTUpoOBaHa Ha pelleHWe LWKUPOKOro Kpyra
3ajay, HauyumHasg OT MPOCTOro MOAeMpOBaHMA W 3aKaHYMBaAA MNPOBELEHWEM
CNOXHbIX pacyeToB. PaspaboTumk cuctembl - Komnauus Autodesk.

OcobeHHocTn Fusion 360:
MpoaBUHYTLIA MHTepdelic Nonb3oBaTens
CoueTaHuMe pasHbIX METOAOB MOLENNPOBAHUA
MpoABUHYTbIE MHCTPYMEHTbI paboTbl co cbopkamu
Bo3MOXHOCTb paboTbl B OHMAalH K odiainH pexummax (NpuM Hanuuum un
OTCYTCTBMM NMOCTOAHHOTO NOAKAOUYEHNA K ceTh NHTepHeT)
JocTynHas cToMMOCTb NpUOBPeTEHUS 1 cofepXaHns
PacueTbl, onTummM3aLms, Busyanumsanusa Mogenein
BcTtpoeHHas CAM-cuctema
B03MOXHOCTM MPAMOro BbiBOAa MOAeneil Ha 33-neyathb.

Onshape

MonHocTblo “06navyHan” CAIMP Onshape pa3pabaTbiBaeTcsi KoMnaHuen
Onshape.
Ha uTto cTouT 06paTnTb BHUMaHWe npu Bbibope Onshape:
[JocTtyn Kk nporpamme yepe3 6paysep uav MOOGWUJIbHbIE NMPUNOXKEHMNA
Pa60Ta TONIbKO B peXXMmMe OHAMaH
Y3Kasa HanpaB/IeHHOCTb Ha MalWVHOCTPOUTEIbHOE NPOEKTUPOBaHME
MonHbIA Habop DYHKUWIA AN MOAENUPOBAHWA U3AENNIA MAWMHOCTPOEHUS
KoHTponb Bepcuii co3gaBaeMbiX MPOEKTOB
Moanepxka A3bika FeatureScript ans co3gaHna COBCTBEHHbLIX MPUNOXEHUA Ha
ocHoBe Onshape.

1.4.3. CATIP B WBeNHOW NPOMbILIIEHHOCTH

TexHOo/orMmn, NCNosb3ytolWwme KOMNbIOTEP, 4aBHO MPUMEHSAOTCA BO MHOMUX
chepax npousBoAcTBa. He WCKAOYEHME W NPOM3BOACTBO MO W3rOTOB/IEHUIO
ofexabl. KomnbloTepHas ¥ MUKPONpPOLLECCOPHAs TeXHWKA BHeApPseTcs B LUBeliHOe
NPOM3BOACTBO JOCTAaTOYHO MHTEHCUBHO.

ABTOMaTM3MPYIOTCA  MHOrMe  3Tanmbl  CO3[aHUs  ofexabl - 0T
NPOEKTUPOBAHUSA, BbINOTHEHUS TEXHONOTMYECKMX ONepaunii 4o OTAENKN U3LENUIA.
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BbluncnutenoHas TexHMKa WCMOMb3yeTCAd B KayecTBe Creunann3mpoBaHHbIX
MWKPONPOLLECCOPOB, BCTPOEHHbIX B 060pyfOBaHME, W MNEPCOHANbHbLIX WK
NMPOMbILLINEHHbIX KOMMbIOTEPOB. KomnboTepsl nomorawT ynpasnaTb
TEXHONI0TMYECKUMKN NpoLieccamn 1 MNPUMeHATCA B CUCTEMaxX MNPOEKTUPOBAHUA.
BcTpoeHHbIE  MMKpoOMpoLeccop  MO3BOASET  BbINOMAHATbL  TOAbKO — Habop
3anporpamMMypoBaHHbIX OMepauuid, 4YTO OrpaHMuYMBaeT BO3MOXHOCTb 6Gonee
rmbKoro n3MeHeHuWs Habopa onmepauyuii M ux cBoOWCTB. LUBeliHble MawWwUHbI €O
BCTPOEHHbIMY MWKpOMpoLeccopaMu, a WHOrAa W ynpaBnseMble KOMMbHOTEPOM,
06nafalT MHOTOMYHKLMOHANBbHBIMU BO3MOXHOCTAMMU. C NOMOLLbIO TaKUX MaLLUH
YBE/MUMBAETCA CKOPOCTb W TOYHOCTb BbIMOMHEHUA Onepauuii, MOBbILLIAETCA
KayecTBO u3fenusd. Hanpumep, n3BecTHa MalluHa - aBTOMart, KOTopas 6bICTPO ”
KayecTBeHHO o6pabaTbiBaeT OfUH W3 C/MOXHbIX Y3/10B - KapMaH B pPaMKy.
BbluncnuTenbHas TeXHUMKa B LUBEHOM MPOW3BOACTBE aBTOMAaTU3MpPyeT He TObKO
TEXHONOrMYyeckne onepawlmu, HO U NPOEKTUPOBaHME KOHCTPYKUWIA usgenus. Ana
co3faHusa Mojeneil ofexabl, NOATOTOBKWM YepTeXelh M BbIKPOEK CYLLeCTBYIOT
pas3/inyHble CUCTEMbl aBTOMATU3MPOBAHHOIO MpoekTUpoBaHusa ogexgbl (CATIP).
OHM 06bI4HO COCTOAT M3 KOMMbIOTEPa, MPUHTepa, AWruTainsepa, nnoTTepa,
KOTOpble B COYeTaHMM C  MporpamMmHbiM  obGecneyeHnem  MO3BONIAIOT
aBToMaTu3MpoBaThb 3Tan MPOEKTUPOBaHMA W CYLLECTBEHHO COKpPaTWUTb BPeMA Ha
pa3paboTky mogeneit. [ns aBTomMatm3auny packpos B MPOMbILIMEHHOCTW LIWPOKO
MCMONb3YITCA PacKpoilHble aBTOMaTbl. YMpPaBNATCA Takue YCTAHOBKM C
nomowbio 3BM, B namaTh KOTOpPOW HaxoguTca WH(OpMaums o packnagke
feTanein Kops Ha TKaHu U gpyrue ceegeHns 06 0C06eHHOCTAX TKaHU. PackpoiiHble
MalWHbl MOFyT 6blTb CHabXeHbl BaKyyMHbIM YCTPOWACTBOM, Y[epXWBaloLWuM
TKaHb. TOACTbIA CNOM TKaHU pa3pe3aeTcs HOXOM WM Na3epHbIM Nly4oM, B
HEKOTOPbIX Cnyyasx Mpu pas3pesaHun MCMosb3yeTcs CTPyA BOAbl. YNpasfftoTCA
Takme  aBTOMartbl  KOMMblOTepoM. Ha  coBpeMeHHOM  3Tame  pas3BUTUA
KOMMbIOTEPHON TEXHWKM W MPOrpaMMHbIX CPefCTB BO3MOXHO WX MPUMEHEHWE B
AOMaLLHWX YCMOBUAX UNKU B YCNOBUAX HEBOMbLLINX MacTepckux. B aTux ycnosusx
MOryT WCMNONb30BaTbCH KaK COBPEMEHHble ObITOBble LIBEHbIE MallWHbI,
CHabXeHHble MUKporpoueccopaMmu WKW NOAK/IOYEHHbIE K MepcoHanbHOMY
KOMMbIOTEPY, Tak M CaM MepcoHaNbHbI KOMMblOTep. B TO e Bpems MHorue
0TEYeCTBEHHble W 3apybexHble (GUPMbl  BbIMYCKAOT LWBEMHbIE  MAaLUUHbI,
OCHAaLLLEHHbIE 3/IEKTPOHHbLIMY MYyCKaTeNAMMN, aBTOMaTUYECKUMU HUTEBAeBaTeNAMM,
npucnoco6neHnaMn  ANS  WKTbA  Mofjeneid ¢ obopkamu. Bnokamu - ans
aBTOMATMYECKON BbILMBKM U Ap. MalluHbl NOJO6HOr0 TMNa MO3BONSAIOT YCKOPUTb
BbINONHEHNE Pa3fIMYHbIX TEXHOMOTMYECKUX Onepauuii, 3Ha4YMTeNbHO MOBLICUTb
KayecTBO paboT. Ha pblHKe COBPEMEHHbIX MPOrpamMMHbIX CPeAcTB MUMetTCA
pasnnyHble KOMMbIOTEPHbIE CMPAaBOYHUKM MOAenei ofexnAbl, 3HLUKIOMeANn
MOAbl W KaTanorm PUCYHKOB ANS BbIWWBKA. ONIEKTPOHHbIE CMPaBOYHUKW,
npeacTasneHHble Ha Cll -Anckax, cogepXar 3HaunTeNnbHO 60/blue MHOpMaLun,
YyeM XXYpHan unu KHura. Mcnonb3oBaHne 3/MEKTPOHHbLIX CMPaBOYHMKOB YCKOpseT
NOUCK HeobXoAMMOW WH(opmaumn. B nocnegHee BpeMsA MNOABUAWUCH Takue
nporpaMmmHble CpefCcTBa, KOTOPble MOMOratT He TO/IbKO HalTW HYXHYI0 MOfefb
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0feXAbl 3a HECKONbKO MWHYT, HO W NOAYYATb T[OTOBYH BbIKPOWKY MO
COOTBETCTBYIOL MM pasmepam, Hanpumep qupmoii JIEKO. B kaTanore pucyHKoB
npegnaraetca Bbi6paTb MOHPaBMBLUYIOCA MOfeNlb, BBECTU YeTbipe PasMepHbIX
npusHaka (pocTt, 06xBaTtbl rpyaun, Tanuu n 6éaep). Yepes HeCKONbKO MUHYT aeTanu
BbIKPOKM B6yAyT pacneyaTaHbl Ha NpuHTepe. KOMNbIOTEP MOXHO UCMO/b30BaTh U
4NA TOro, 4YToObl HayuyuTbCA LWNTb KPAacwBYK U KayeCTBEHHYIO OfeXAy.
Paspa6oTaHHas B Camape MynbTUMeAWIAHAA cUCTEMA OBYUYEHUS «YUMMCH LINTb»
npeacTtaBnseT cob60 KOMMNbIOTEPHbI Yy4yebHMK. YUeOHUK MpeacTaBfeH pAns
N3y4YeHNs TeopeTMUYeCKOro MaTepuana, BbINOAHEHWUS NPaKTUYECKUX 3afaHuii n
NpOBEPKM MOMYYEHHbIX 3HAHWIA. Ha ero crpaHuuax Haxogutca mHdopmauyus o
TKaHAX, MaTepuanax, pasinyHbiX cnocobax o6paboTkn AeTanein 1 y3nos U3Lenuil.
Kpome TOro, Ha 3akpaHax MOHMTOpPA MOXHO MPOCMOTPETb BUAEOKNUMbI C
MOSICHEHMEM OMbITHOro MacTepa. Buaeo3anncb MOXHO NPOCMOTPETL NO Kagpam,
3amefnAs LeMOHCTpaLuio, NPOCMOTPETb MHOFO pa3, NMoKa He CTaHeT MOHATHO
obpaboTka.

KomnbloTep - XOpOLWMWA MOMOLWHUK ANA 3aHATUA PYKOAENMeM, B YaCTHOCTHU
BbIWMBKOW. C ero MOMOLWbI0O MOXHO CO03f4aBaTb W pPefakTMpoBaTb PUCYHKM,
nogbupatb LBeTOBYIO rammy. C nomoLybio rpaguyeckoro pefakropa nossnsercs
BO3MOXHOCTb MOJAenupoBaHms Oyfayuieid BbllMBKU. Kpome rpaduyeckoro
pefakTopa, LWWPOKO WCMONb3YHTCA pasfvyHble KOMMbIOTEPHbIe KaTanorn c
pUCYHKaMW [NS BbIWMWBKWA. VI3BECTHbI MpPOrpamMmHble CPeAcTBa, BKAKuawLuime
cOo3flaHne PUCYHKOB, WX peAakTWpoBaHue W NoAbop LBeTOBON rammbl, Hanpumep
«Katanor no  BbllIMBKE», pa3paboTaHHbIi  BATCKMMM  aBTOpamMu  Ans
MCMOMb30BaHNA B LUKO/ME Ha ypoKax TexHonoruu. MpocMoTpeB KaTanor, MOXHO
Bbl6paTb MOAXOAAWMIA PUCYHOK W, MWCMOMb3ys rpadmyecknii - pefakTop,
packpacuTb y30pbl, MoA6GMpPas HY>XHYH nanuTpy useToB. C MOMOLLbIO MPUHTEPA
Nerko pacnevyaTaTb HYXHbl/A PUCYHOK, a 3aTéM MEPeHecTM ero Ha TKaHb. Ha
CTpaHuMLax Katanora HaxoAUTCA TakXe NOSCHEHWe, KaK BbIMOMHATb BbllUMBaNbHbIE
HUTW. Wcnofb3oBaHWe KaTtasora COKpalwiaeT BPeMsf MOMCKa PUCYHKa W ero
nepesofia Ha TKaHb. 3HAUYNTENbHO BbiCTpee BbINOAHAETCA BbILWMBKA C NOMOLLbIO
ObITOBbIX MalWH Hemelkol Gupmbl PFAFF 1 wsefckoii ¢upmbl Husgvama.
Mofo6HbIE MallWHbI CHabXeHbl BblLWBANbHbIMW 6/10KaMW ANS aBTOMaTU4YecKon
BbILIMBKN. B MX NamMATN XPaHUTCA MHOXECTBO PUCYHKOB.

BbiNOMHMB HECNOXHOe MporpaMMupoBaHue Mo BbI6OPYy W, B cly4ae
Heo6X0AMMOCTH, W3MEHEHWI0 pPUCYHKA (NPONOPLUOHANbHOMY  YBeIMYEHWUIO,
3pUTENIBHOMY OTOGpPaXeHW0 W Mp.), MOXHO MOMOXWUTLCA LEANKOM Ha YMHYIO
MallWHY - BbllWMBKA OYAeT BbIMOJHEHA C BbICOKMM Ka4yeCTBOM.

KOHTpONbHbIe BONPOCHI:
YTo Takoe CATIP?
Kakuve 3agaun BbinonHaeT nporpamma Fusion 3607
Ona vero npumeHstoT CATP B WBENHOW NPOMbILWINEHHOCTMN?
Mepeuncnute BUAbI aBTOMaTU3NPOBaAHHbIX CUCTEM MPOEKTUPOBAHMNA?
Uto Takoe o6nayHoe CATMP?
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1.5. CBoeob6pasmne NpoLeccoB MPOEKTUPOBAHUN U
aBTOMaTM3MPOBaAHMMN

1.5.1. CocTtaB n cTpyktypa CATIP.

OCHOBHbIE U3 HUX:

-HeaBTOMaTN3MPOBaHHOE TMPOEKTUPOBaHWE - MPOEKTUPOBAHUE OCYLLEeCTBAETCA
YeJI0BEKOM;

-aBTOMaTV3MpPOBaHHOE MPOEKTUPOBaHWE, MPU KOTOPOM OTAEe/ibHble 3Tanbl WUAu
3aflayuM oCyLLecTBAAOTCA B3aMOAeCTBMEM YenoBeka 1 IBM;

-aBTOMATMYeCKOe MpOeKTMpOBaHWe, TMpu KOTOPOM BCe 3Tanbl W 3ajayun
ocyuiectenaTcs IBM 6e3 yyacTusa yenoseka.

CocTaBHbiMM yYacTsamu CAlMP sABsOTCA NOACMCTEMbl. B Kaxpoi
nogcucTeme petuaetca YyHKLMOHAbHO 3aKOHYEHHasA Noc/ieoBaTeNbHOCTb 3afay.
Nobasa CATIP cocToUT U3 NPOEKTUPYHOLWMX U 06CNYXXMNBAOLWMNX NOACUCTEM:
MpoekTupyoLWiMe NOACUCTEMbI BbIMONHAT NpoUefypbl U onepauun NosydeHus
HOBbIX [JaHHbIX. OHW WMET O0O0bEKTHYI OpUeHTauMK U  peanusyrT
onpeAeneHHblli 3Tan NPOEKTUPOBAHUS UAN TPYNNy B3aMMOCBA3AHHbLIX MPOEKTHbIX
3afay. Mpumepsbl:

-NOACUCTEMbI NMPOEKTUPOBAHUA TUNOBLIX TIT;

-NoACUCTEMbI MPOEKTUPOBAHUA TEXHONOTMYECKMX NPOLLECCOB COOPKM;
-MexXaHN4ecKoin 06paboTKK;

-pacyeTta peXXMMoB pe3aHus;

-aBTOMATHbIX Onepawuii;

-cneynanbHoli TeXHONOTMYECKOM OCHACTKN;

-C/I0XHOTO M ()aCOHHOI0 PEXYLLEro MHCTPYMEHTa;

-NMOArOTOBKM YNpaBnAlLWMNX nporpaMmm A cTaHKos ¢ UMY,
-UHPOPMALMOHHOI0 MOUCKa;

NT.4.

O6cnyxuBaroLme MNOACUCTEMbI MMEKT 00LLeCUCTEMHOE MPUMEHeHME 1
cnyxar ana obecnevyeHus (YHKLUOHMPOBAHUA MPOEKTUPYHOWMUX MNOALCUCTEM, a
TaKxe 414 oQopMeHuUs, nepejayn U BbIBOAA pPe3ybTaToOB MPOEKTUPOBAHUS.

Mpumepsbi:

-CncTeMa ynpasneHuns 6asoii AaHHbIX;
-NoAcUCTEMbl MHPOPMaLMOHHOTO NOUCKa;
-NOACUCTEMbI BBOJA - BbIBOAA fAHHbIX;
-AOKYMEHTUPOBAHUS.

ViHBapnaHTHbIE MOACUCTEMbI BbIMOMAHAKT YHUDULNPOBAHHbIE MPOEKTHbIE
npouegypesl 1 onepauyun. K TakuM OTHECEHbl MOLCUCTEMbI LOKYMEHTUPOBaHUA
NPOEKTHbIX PeLleHNnii, BBOAA W KOPPEKTUPOBKN UCXOAHbIX AaHHbIX.

OCHOBHbIMWU KOMMOHEHTaMW, BbIMOAHAOLWMUMUN ONPeSeNeHHY0 MYHKLUI0 B
nofcucTemMe ABNAKOTCA:

-TeXHUYeCKOe — YCTPOWCTBA BbIYUCAUTENLHOW W OpPraHW3auMOHHOR TeXHUKM,
CpefcTBa nepejayy [aHHbIX, W3MepuUTeNbHble W Apyrue YCTPOWCTBA WM KX
coyeTaHus,;
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-MaTeMaTuyeckoe — MeToAbl, MOLENN, aNrOpPUTMbI;

-NporpaMmMHoOe — [LOKYMEHTbl C TEKCTaMu NporpaMmm, nporpaMmMbl Ha MaLLUUHHbIX
HOCUTENAX W 3KCnyaTaunoHHble JOKYMEHTDI;

-MH(POPMALMOHHOE — [OKYMEHTbI, COAepXaliue onucaHua CTaH4apTHbIX
MPOEKTHbIX MNPOLEeAyp, TUMOBbLIX MPOEKTHbIX PELUeHWA, TUMOBbIX 3/1EMEHTOB,
KOMMNAEKTYOWNX n3aennii, MaTepuanos W pyrue AaHHble, a Takxe (aiinbl 1
6/10KN [aHHbIX HAa MalWWHHbLIX HOCUTENAX C 3annCbi0 YKa3aHHbIX JOKYMEHTOB;
-MeTofMyecKoe — [OKYMEHTbI, B KOTOPbIX OTpaXKeHbl COCTaB, npasuna otbopa u
3KcnyaTaumm CpefCcTB aBTOMaTn3aLm NPOeKTUPOBaHMS;

-IMHIBUCTUYECKOE — A3bIKW NMPOEKTUPOBAHUA, TEPMUHOOIUA,

-OpraHn3aunoHHOe — MOMOXEHNSA, NHCTPYKL MKW, MPUKasbl, WTATHbIE pacnucaHus,
KBaNM(UKaLMOHHble TpeboBaHUA W [pyrue [LOKYMEHTbl, perfaMmeHTupytoLimne
OpraHu3aunoHHy  CTPYKTYpy nofpasfeneHnidi v ux B3auMofeilicTBue C
KOMM/IEKCOM Cpe/CcTB aBToMaTn3aLmm NpoeKTUpPoBaHMUS.

Ona  obbeguHeHMA nNOACUCTEM B CUCTEMHO CBS3aHHble KOMMJIEKCHI
aBTOMaTU3MPOBAHHOro  MpoekTUpoBaHua  (All)  WUCNOML3YIOT  METOAbl WX
annapaTtHoro,  NPoOrpaMMHOro,  WHMOPMAUMOHHONO U JIMHTBUCTUYECKOrO
cornacosaHus. Mpy BbINOAHEHUW TaKOro COrnacoBaHUs UCMONb3YeTCsa NHTepdelic.

OCHOBHbIE MeTOfjbl aBTOMAaTU3MPOBAHHOI0 NPOEKTUPOBAHUA:

TunoBsble pelleHNs ABNAOTCA OCHOBOW TEXHOMOTMYECKOr0 NPOeKTUPOBAHNA
npu ucnonb3osaHuy 3BM. T[10 ypoBHIO pellaeMblX 3ajay TWUMOBble peLleHuns
noApasfensAoTCca Ha 4Be rPYnmnbl: NOKaJbHbIE W MOMHbIE.

JloKafibHble TUMOBbIE pPeLleHNss OTHOCATCA K YaCTHbIM TEXHOJIOrMYecKUM
3afiayam, OMpefensloWwmnm Wb HEKOTOPYH 4acTb (3/1eMEHT) MPOEKTUPYeMOro
TEXHO/IOTMYECKOro mnpoLecca, Hanpumep Ha3HayeHWe CTaHKa Ha BbINOJIHEHUE
onepauuMn. TuWNOBble pelleHUs B AaHHOM ciyvae (MOLENW CTaHKa) SABNATCA
NOKaNbHbIMU.

[MonHOe TMNOBOE peLleHne -0XBaTblBaeT BECb KPYT pellaeMblix 3ajad.

TunoBble pelleHNs pasnuyaloT TakxKe no cBoell cTpyktype. MTPL,MTP2 -
3TO TUMOBbIE PeLUeHWs C NpocTeilen CTPYKTypoii (ogHoaneMeHTHbIe). Kaxgoe
TUMNOBOE pelleHWe 3[ecb ABNAETCA eAWHULEN NPOEKTUPOBAHWA, eAWNHbIM
HEW3MEHHbIM 3/1EMEHTOM, KOTOPbIA MOXET BbiTb NPUHAT UAN He MPUHAT LEeMKOM.
Hukakne npeo6pa3oBaHMs 3TUX TUMOBbIX pelleHUiA He npeaycmaTpuBaloTCs.
bonee CNOXHYK CTPYKTYpy UMEKT TuUNosble peweHns MTP3. 3Tn pewleHus
MHOT03/ICMEHTHbIE, T.€. Ka)X/l0€ COCTOUT U3 COBOKYMHOCTU 3/1eMEHTOB, KOTOPbIE B
npouecce NPOEKTUPOBAHWUA MOTYT OblTb PACCMOTPEHbl OTAENbHO. 3NeMeHTbl 3TUX
TUMOBLIX peLIeHn A (MapwpyTHbIX TEXHOMOrM) - TEXHONOTMYECKue onepauuu.
Ona  Kaxgoh  onepauum  Heo6XOAMMO  Ha3HauMTb  CTaHOK, MPOW3BECTU
HOpPMMpOBaHWe, T.e. PacCMOTPeTb B JaNbHeillemM OTAeNbHble 3/EMEHTbl 3TOro
TUMOBOrO pewweHns. B 3aBUCUMOCTUN OT CTPYKTYPbl TUMOBOTO PELLEHUA pasinyarT
n npoueaypbl paboTbl Hag HAUMW. NS OLHO3MEMEHTHbIX TUMOBbLIX PeLIeHUi
opraHusyeTcs anropuT™ Ux BbI60pa, KOTOPbIA Mbl pacCCMOTPENN paHee.

Tunogoli TEXHONOrMYecKunit npouecc Kak 06bEKT Teopun
aBTOMaTU3NPOBaHHOTO TEXHOM0rM4YeCcKoro NnpoeKTMpoBaHNa - 3To
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ynopsAoYeHHbId (MO  MocnefoBaTeNbHOCTW  BbIMOMHEHNUs) Habop onucaHuit
TEXHO/MOTMYECKMX onepauuii, 4OCTaTOUHbIX A1 U3rOTOBNEHWUS TPYNNbl feTaneit ¢
06WMMU  KOHCTPYKTWUBHBIMU M TEXHOMOTMYECKUMM  MNpusHakamu.  Ans
(hOPMMPOBAHNS M3 HETO TEXHOOrMYECKOro MpPoLecca W3roTOBEHUS KOHKPETHOI
AeTanm Heo6XOLMMO OpraHu3oBaTb BTOPOK anropuTM, B pe3ynbTaTe KOTOPOroO
OCTaHyTCs Wb Te OMnepayuu, KoTopble HEOBXOAUMbI LS U3TOTOBNEHUS AaHHO
getanu.  Takoii  MeTof,  NPOEKTMPOBAHMs,  OCHOBAHHbLI  Ha  MOMHbIX
MHOTO3/MEMEHTHbIX TUMOBbLIX PEeLWeHNsX, Ha3blBaloT MeTOAOM aHanusa Mu
agpecaluu.

A/NbTEPHATUBHLIM  MOAX0AOM K  aBTOMAaTu3auuu  TeXHONOFMYECKOro
NPOeKTUPOBaHUS ABNSETCH MeTOf cuHTe3a. OCHOBY 3TOro MeTofa COCTaBAAOT
NoKasbHble  TUMOBble  pelleHus.  PeweHwe  o6wei  3agaunM,  Hanpumep
MPOEKTUPOBAaHME TEXHONMOFMYECKOTo mpoLecca, B 3TOM cayuyae (opMUpyeTcs
(CVHTe3upyeTCcs) M3 pEeLeHMii YacTHbIX 3afay, ONpeAensloWmnx 31eMeHTh
TEXHOMI0rMYecKoro npouecca. [ns TeXHONOTMUYECKUX NPOLECCOB, pa3paGoTaHHbIX
C MOMOLLbI0 CUCTEMbI aBTOMATU3MPOBAHHOFO MPOEKTUMPOBaHUA Ha 6ase MeTofa
CUHTE3a, NMPUMEHNMO Ha3BaHWE efUHUUHBIX.

B HacTosllee BpemMs B CUCTeMax MCMOMb3YKT Takke pas3inyHble
KOMMPOMUCCHbIE METO/bl, BK/OUAIOLLME 3NEMEHTbI aHan3a U CUHTE3a.

1.5.2, TeXHNKO-3KOHOMUNYECKNE yCcnoBUA npumeHeHnsa CAlP

YCNoXHeHne KOHCTPYKUMIA U3aenuii MallMHOCTPOEHUA, PoCT TpeboBaHWi K
UX KauyecTBY, YC/MIOXHEHWe YCMOBUIA UMX 3KCnayatauuu, Heo6XoAMMOCTb
COKpalleHns anutenbHocTn MTL, TpebyeT NPUHATUA CAOXHBIX U 3PHEKTUBHbLIX
PeWweHnii B MUHUMabHbIE CPOKW. 3TO BO3MOXHO /Wb NpU aBToMaTu3auuu
npouecca NPUHATMA (NOLAEPXKKN) peLleHNiA.

CerofiHa Bce 60/bLie pyKoBOAUTENEl NpeAnpuATUA U3bICKUBAIOT CpefcTBa
4na npuobpeteHns cospeMeHHbIX CATP. 3T0 MOXHO OOBLACHWUTL TeM, 4TO
NPUMEHEeHWe BbIYUCAUTENBbHOW TEXHWKM B 06/MacTu  aBToMaTM3auum Tpyga
KOHCTPYKTOPOB M TEXHONOFOB A0Ka3ano 3pdeKTUBHOCTb W >XW3HECMOCO6HOCTb
3TUX peLleHniA.

MpumeHeHne CAITP no3BOMSET MOBBLICUTH MPOU3BOAUTENLHOCTL TpyAa
KOHCTPYKTOpa U TexHosnora B 2-3 pasa, MOBLICUTL  3MPEKTUBHOCTb
B3aMMOZAENCTBMA MeXAY Ppas3MYHbIMU MOAPa3feNeHnaMMN, YPOBEHb U KauecTBO
KOHCTPYKTOPCKO-TEXHOMOrn4eckux pabot. Kpome Toro, ¢ nomowbio CAIP
MOXHO COKPaTUTb CPOKM TEXHWYECKON MOAFOTOBKM NPOW3BOACTBA, BbICBOGOAUTHL
KOHCTPYKTOPOB OT Hernpou3BOAWUTENbHbIX pPaboT, paclwnpuUTb BO3MOXHOCTM
MPOEeKTUPOBAHMA W M3rOTOB/IEHUA CNOXHOIO 060pyAoBaHMsA, a TakXe Cco3faBaTb
efIUHYI0 YHU(ULMPOBAHHYIO KOHCTPYKTOPCKO-TEXHONOTUYECKY0 6a3y AaHHbIX
npegnpuatus. A BCe 3TO B CBOW O04epeflb MNO3UTUBHO CKasblBaeTCAd Ha
(hMHAHCOBOM MOOXEHUWN MPEANPUATUA.

C Uefblo BbIABMIEHNA TOTOBHOCTU KOHKPETHOro NpefnpuAaTUAS K BHEAPEHUIO
CATIP ocyuiectBnserca ob6cnefoBaHue, rnaBHbIM 06pa3oM, OMPOCOM OMbITHLIX
NMPOEeKTUPOBLYNKOB N KOHCTPYKTOPOB.
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B  pesynbTate ob6cnepgoBaHMs  onpefensetca  Heo6XoAUMMOCTb U
3KOHOMMYecKas 3PPEKTUBHOCTb MNPUMEHEHUS aBTOMAaTU3NPOBAHHOW CUCTEMbI.
Mpun 3TOM yunTbiBaeTcA O06BEM MPOEKTHO-KOHCTPYKTOPCKMX  paboT, ux
nepuoMYHOCTb, 06LMe 3aTpaTbl MHXEHEepHOro Tpyfa, BO3MOXHOCTb CO3f4aHWA
afleKBaTHOrO0 MaTeMaTMyeckoro onucaHua W ONTUMU3ALMOHHBIX MpoLeayp,
Heo6X0AMMOCTb  MOBLILIEHUA KayeCTBEHHbIX MOKasaTeneid MPOEKTMPYEMOro
U3genuns, cCoKpalleHne CPOKOB NPOEKTUPOBAHUS.

KOHTpO/bHbIe BONPOChI:
1. Yr1o Takoe 3BM?
2. Kakne pa6botaet YMny?
3. Ans 4dero npumeHsaoT UMy?
4. Kakue nogcuctembl nmetotca 8 CAMP?
5. Kak BHegpstoT CATIP?

1.6. 9Bonouna CATMP. MNMporpamma «Ipaumnsa»

KomnbloTepHble  TEXHOMOrMYECKMe CUCTEMbI MPOEKTUPOBAHUA  HaLLAN
LMPOKOe MPUMEHeHWe B LWBeiiHOM npownssogcTee. C wucnonb3oeaHuem CATMMP
peLlaroT NpaKTUYECKW BCe 3afiauu, CBA3aHHbIE C XY[0XKECTBEHHbLIM U TEXHUYECKUM
NMPOEKTUPOBaHWEM MoOfeneid OfexAbl W MOAFOTOBKOW WX K 3amycky B
npousBoACTBO. Ha pblHKe nNporpamMHbIX MNPOAYKTOB MpefCcTaBneHo 60/bLioe
pasHoo6pasne cuCTeM aBTOMAaTM4YeCKOro npoekTuposaHus: Gerber (CLUA),
Investronica (Mcnauug), Lectra (PpaHuyusa), Gaibrid (AHramsa), *“Acconb”,
“I'payua”, “Neko”, “Penukt”, “KomTeHc”, “OnuaHgp”, “Cranpum”, “CATIP
nernpom”n  ap.  KOMMNbIOTEPHbIE  TEXHOMOrMW  MPOEKTUPOBAHUA  OLEX[bl
WHTEHCMBHO Pa3BMBAIOTCA He TO/MbKO B HamnpasneHWu paclinpeHus reorpaduu
BHegpsiembix CATP, HO M B 4acTu yrnybneHus ux B pasnnmyHble obnacTtu
CMOXHOFO npouecca MPOeKTUPOBaHMA W NPOU3BOACTBA ofeXAabl. Ceiivac He
TONbKO BbISIBIEHA MPUrOAHOCTb KOMMbIOTEPHbIX TeXHONMOTWA Ana  3ajad
(hOpPManbHOro njaHa, OCHOBaHHbLIX Ha UTEPaLMOHHOM MOBTOPEHUMN MPOLEeayp, HO
M noKa3aHa BO3MOXHOCTb WX WCMOMb30BaHWS B cepe WHTENNeKTyanbHON
feaTenbHOCTM  4yenoseka. CWUCTEMbl  MOFYT  MOMOraTb  MPOEKTUPOBLLUKY,
npefocTeperas ero OT HeBepHbIX PELUeHWid, HanpaBnsfis B Pycno AOCTUMXKEHWS
ONTMMYMa, OMpefieleHHOro Ha OCHOBE MaTeMaTWyeckoro MOLENNpPOBaHUA W
npocyeTa BO3MOXHbIX NMOCNEACTBUIA.

Cneuungurka WBEAHOro NPOM3BOACTBA, 00YCNOBNEHHAA ObICTPOWA CMeHONl ©
06HOB/IEHMEM acCOpPTMMEHTa BbliMyCKaeMOW NpoAyKuuun, npeawvsasnset k CAMP
ocobble TpebOBaHWA, FNaBHbIM W3 KOTOPbIX ABASETCA OTKPbITOCTb CUCTEMBbI.
OTKpbITble CUCTEMbI CMOCOBHBI K CaMopas3BUTWUIO, MnpucnocobneHnio Kk 4
M3MEHAKOLWMMCA TEXHONMOrMYeckMM 3afavyam npoussoactesa. CATP “I'pauuna”,
paspaboTaHHas cneuunanuctamm upmbl “UHHOKOM”, MPUHLMNBLI MNOCTPOEHUA U
(hDYHKLMOHMPOBAHWA  KOTOPOM  MO3BONAKT  pewaTb 3ajayM  He  TOMbKO
TEXHWYECKOro, HO W WHTeNNIeKTyaNbHOro nnaHa. rocnegHee JOCTUITHYTO 3a CYeT
BO3MOXHOCTW OpraHn3auum BETBALMXCA NPOLLECCOB, peann3yeMbiX MO 3aKOHaM
mMaTemMaTuyecko  NOTUKKW, YTO CBOMCTBEHHO CUCTEMaM  MCKYCCTBEHHOTO
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nHtennekta (CAW). YpobHbIl wHTepdelic, pa3BuTas CeTb MNOAAEPXKMBAKLMX
(nopcTpaxoBbiBaOWMX M MOACKA3blBAOLWMX) (QYHKUWUA, peanusaLns NpUHLUNOB
HacnefoBaHMA W CaMOPEryaupoBaHuWs, a TakXe Hanuuue LMPOKOWA 6asbl
MCXOAHbIX [AHHbIX W B TOM 4uUC/le pa3MepHbIX MPU3HAKOB TUMOBLIX (UIyp
npespawjaT paboTy NPOeKTUPOBLYMKA B 3aXBaTbiBalOLWNA TBOPYECKUIA npoLecc,
n36aBnsas ero OT PYTUHHbIX npoueayp. Mpu pabote B “Ipauun” oTnagaet
Heo6X0AMMOCTb B C/IOXKHOM W TPYAHOM TEXHONOrMYecKOM 3Tane - rpagayuu
nekan.

CucTema aBTOMAaTMYeCKM reHepupyeT nekana Ha BCe pPeKOMEHAYyeMble
pasmepbl ¥ pocTa, He Tpebys 3afaHWA MeXpasMepHbIX U MeXPOCTOBbIX
npupalieHnii B KOHCTPYKTMBHbIX TOYKax. Ha OCHOBE W3MEHEeHUS WCXOLHbIX
JaHHbIX  (KOHCTPYKTMBHbIX  MpubaBoK, MapamMeTpoB  (opmoobpasoBaHus,
pasmMepHbIX MPU3HAKOB) MO OLHOMY W TOMY Xe afropuTMy MOXHO MNONyYuUTb
KOHCTPYKLMIO He OAHON MOJenu, a CeMelicTBa MOfeNieil, B KaXLOW U3 KOTOPbIX
6yAyT BbINOMHEHbI 3afjaHHble TPebOoBaHUA TEXHONOTMYHOCTH U KayecTBsa.

Puc. 1.6.1

CAMP “I'payua” - cucTema KOMMAEKCHOW aBTOMaTM3aLUM MpoLeccoB
KOHCTPYKTOPCKOM 1 TeXHONOFMYeCKOol NOArOTOBKM MOAenei K Npon3BOACTBY.
OHa no3Bo/seT OCYLLeCTB/ATL B aBBTOMAaTUYECKOM PeXMnMe:
-BbIMOMIHEHNE  XYAOXHMKOM  3CKM3a U TEXHUYECKOrO0 PUCYHKA MOfEeNu,
(hopMupOBaHMe LiBETOBOTO PeLleHNs MOAENN;
-NoCTpoeHne 6a30BbiIX KOHCTPYKUWIA UM34ennuin  no BblGpaHHOW MeToAMKe
KOHCTPYMPOBaHUA; pa3paboTKy MOLeNbHbIX KOHCTPYKLWIA;
-(hopMupoBaHue nekan;
-aBTOMaTU4eCKOe reHepupoBaHue nekan no pasmepam, pocTam ¥ NOAHOTaM;
-aBTOMaTM4eckoe (OPMUpPOBaHME Tabens TeXHUYECKUX W3MepeHuii u3genns u
NeKan, NOArOTOBKY MW nNeuyaTb KOMMAEeKTa KOHCTPYKTOPCKON AOKYMeHTauuu;
NpoeKTMpOBaHWe packnafoKk B aBTOMaTM4YeCKOM W  M0AyaBTOMATUYECKOM
pexumax;
-3apMCOBKY packnafok B HaTypanbHyt0 BEIMYUHY 1 B MacluTabe;
-co3flaHne  ynpaBAAwLWMX MporpaMM  packpos Ha aBTOMaTU3MPOBaHHbIX
PacKpoiHbIX YyCTaHOBKaxX 0T€YEeCTBEHHOr0 1 3apy6eXxHOro Npon3BoACTBa.



B OCHOBY WHTeNNeKTyanbHbIX BO3MOXHOCTE CHUCTEMbl  MOMOXEHbI
pesynbTaTbl (yHAAMEHTaNbHbIX WCCAefoBaHWiA B 061acTM  MaTemMaTUYeCKUx
MeTOLOB reoMeTpMYeckoro NpoeKTUpoBaHus, obecneymBatolme aBToMaTn4ecKoe
BbIMOMIHEHWE W KOHTPO/Jb TFEOMETPUYECKUX W TEeXHONOTMYECKUX OnepaLuii.
OcHoBHbIMU YepTamun CATIP “I'pauusa”, BbIFTOLHO OT/MYalOWMUMK ee OT ApYyrux
CUCTEM, FABNAOTCA: YHWUBEPCANbHOCTb, OTKPbITOCTb, BbICOKME (YHKLMOHANbHbIE
BO3MOXHOCTW, KOTOPble MO3BONAIOT MNPUMEHATH €e AN pelweHns NpakTUYecKu
No6bIX 3a4ay NPOEKTUMPOBaHMS 6e3 OrpaHNyeHnin Mo BUAaM W3Aenuii, matepuanam
1 cneympnyeckum 0Co6eHHOCTAM TEXHONOTUYECKNX MPOLLECCOB.

MpumeHeHne CAMP  “Ipaunsa” rapaHTMpyeT KayecTBO pa3paboTkw,
coKpauiaeT ONNTENbHOCTD npowecca NPOeKTUPOBaHUSA, n3basnser
NPOEKTUPOBLYMKA OT PYTUHHbIX BUAOB paboT. C wucnonb3osaHnem CAIP
“Ipauma” HanpsHKeHHbI Mnpouecc NPOeKTUMPOBaHWA  npeBpaljaetca B 6
yBMeKaTeNbHbI TBOPYECKMIA NOMCK, MPOBOAMMbI/i COBMECTHO MPOEKTUPOBLLMKOM
n 9BM.

Puc. 1.6.2.

Ona 3anycka CAMP “IT'PALNA” Heobxognumo:
* BK/IIOUYNTb KOMMbIOTEP;
e HAaTU Ha paboyem cTone ApnbIK “Ipayma” n gBaxAbl WENKHYTb Ha HeM NEBON
KHOMKOM MbILLW;
* Ha 3anpoc cucTembl BBeguTe Kof AoCTyna HabpaTb Mapofib M HaXaTb KnaBuLly
Enter. Ha 3akpaHe nosBMTCS rNaBHOE MEHK cucTembl. [nsa Bxofja B n06yl0
NOACMCTEMY HE06X04MMO CTpenKaMW Ha KnaBuWaType WAU MbIWKOW BbIAeNUThb
HY)XHYIO nognporpammy, npu 3TOM CTpOKa C ee MMEHEM W3MEHWUT LBET Ha
KpacHbIiA. Mocne 3Toro cnefyeT Haxatb Knasuwy ENTER unm neByt KHOMKY
MbILLIKW.
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KOHTpPO/bHbIE BOMNPOCHI:

CATP «PALUWNA» - 3T0 Kakas nporpamma?

YT0 HYXHO caenatb ans 3anycka CAMP «FPALINA»?
Kakas thmpma paspaboTtana CATP «TPALNA»?
Mepeuucnute Buabl CAIMP, kpome «TPALINA».

UT0 nosBnseTca nocse Haxatusa knasuwu Enter?

1.7. MpocTble meToankn CATIP B Npon3BOACTBE O4eXAbl
TexHONornyeckmnit npouecc, Kak 00beKT MNPOEKTUPOBAHNA, MOXXHO NPeacTaBUTb

B BWAE  MEpapxMueckoil  CTPYKTYpbl,  PaculeHeHHOW  Ha  HEeCKo/bKo
B3aMMOCBS3aHHbIX YPOBHEW MpefCTaBNeH Ha PUCYHKE.

TexHONornyeckni npovecc
W3roTOBNEHUA AETANN

BapuaHTbl TEXHOOTHYECKOTO
npoyecca

+basa  Pasmepbl Pexumbl Bpema CraHok MpucHo- WHcTpy-
cobneHne  MeHTbI

Puc. 1.7.1.
TexHonormyecknii npouecc Kak 06beKT NPOeKTUPOBaHUN

B pesynbTaTe TakKoil  AeKOMNO3ULWMM  MPOLECC  MNPOEKTUMPOBAHUA
TEXHO/IOTMYECKOrO NpOoLEecca CBOAWUTCS K PELUEHWI0 3afay pas/IMyHON CcTeneHu
Jetanuzaumy Ha B3aWMOCBSI3aHHbIX YPOBHAX: OT (HOPMMPOBAHMS coCTaBa W
CTPYKTYpbl MaplupyTa 06paGoTKn [0 pa3paGoTKu ynpaBAsoLWUX MporpaMmM u
pacueTa pexXuMMoB pe3aHus ANns 06paboTKM OTAeNbHbIX NOBEPXHOCTEN.

Mpouecc GopMUpoBaHUs TEXHOMIOMMYECKOro npoluecca B o6uiemM ciydyae -
COBOKYMHOCTb  MpoLeayp CTPYKTYPHOTO W MapaMeTpuyeckoro CUHTe3a C
nocneAyLMM aHaIM30M MPOEKTHbIX PeLLIeHWit NpeacTaB/eH Ha pUCYHKe 27.
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Puc. 1.7.2.
O6LWMi NPUHLMN GOPMMPOBAHUSA TEXHOMOIMYECKOr0 npoLecca
CTPYKTYPHbI/i CUHTE3 peanusyeTcs Ha YPOBHAX (POPMUPOBaHUA onepauuii u
nepexofoB, a napamMeTpuuyeckuini - Ha YpoBHe Bblbopa 6asbl, onpefeneHuns
MeXMNepexoHblX pa3MepoB, pacyeta PeXxKMMOB pe3aHus.

B 3aBMCMMOCTM OT CTeneHW MOJIHOTbI peanusauun cuHTesa (rnaBHbIM
006pa3oM CTPYKTYPHOr0) ¥ aHanmsa MOXHO BbIJeNNTb TPWU OCHOBHbIX METOAWUKM
aBTOMAaTU3NPOBAHHOIO NPOEKTUPOBAHUA TEXHONOTMYECKOro npotecca:

-MeToA NPSAMOro NPOeKTUPOBaHUA (4OKYMEHTUPOBAHHOIO);
-MeToA aHanm3a (agpecauuu, aHanora);
-MeTO/ CUHTes3a.

B peanbHoit CATP TexXHONOrMYecknMx MpoLeccoB MOXeT 6bITb peann3oBaH
OfMH MeToA unun nobas KOMOUHAaLMSA AaHHbIX METOLOB.

MeTof, nNpAMOro MpOeKTMPOBaHWA nNpeanonaraeT, 4Tto MNOArOTOBKA
NPOEKTHOro JAOKyMeHTa (TeXHONOrMYeckol KapTbl) BO3jaraeTcs Ha Ccamoro
nonb3oBaTens, BblOMpalOLLero TUMOBble PeLleHNs pas/IMYHOro YPOBHA U3 6asbl
[aHHbIX B A1anoroBoM pexume.

3apaHee co3jaeTcda M 3amnonHAeTCA TexHonorumyeckas 6asa  [aHHbIX,
BK/IOYalOLas B cebd MH(opMaLmio 06 MMEKLWNXCA Ha NPeAnpuATMM 3aroToBKax,
CTaHKax, MpuUcnocobneHnax, WHCTpymeHTax W T.4. basa pfaHHbIX WMeeT
CTPYKTYPMPOBaHHbIA XapakTep, T.e. YeTKO pasfjefieHa Ha pasfgenbl, nofpasfensbl,
CTpaHuLbl, 0TAeNbHbIe nons (pasbl).

Monb3oBartento npeacrasnfoTCA MeHI0 Ha  pasHbIX YPOBHAX
NPOEKTMPOBaHUA [19 Bbl6Opa 3aroTOBOK, Onepauuii, CTaHKOB, MPUCNOCO6AEHUI,
nepexofjoB, MHCTPYMEHTOB U T.4. BbibpaHHas nonb3oBateneMm u3 6as3bl [aHHbIX
WH(popMaynMa aBTOMaTMYeCKM 3aHOCUTCS B rpagbl M CTPOKM  wabnoHa
TEXHOMI0TMYECKO KapTbl. [locne 3TOro B pexuMe peAakTUPOBaHMS MHGOpMaLus
npu Heob6XOAMMOCTM MOXET pefakTUpoBaTbCA, a 3aTem pacnevyaTblBaTbCca B
thopme, NpefyCMOTPEHHON cooTBeTCTBYOWMM FTOCTOM.

B ocHoBe MeToAa aHanuM3a nexart MOfiHble TUNOBble peleHns. [aHHbIi
MeTof, UCXOAUT U3 TOro, YTO CTPYKTypa WHAMBUAYaANbHOrO TEXHOJ/IOrMYECKOro
npotecca He co3faeTca 3aHoBO. OHa onpefaenaeTcs B COOTBETCTBUM C COCTABOM U
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CTPYKTYPOA OJHOI0 W3 YHUMUUMPOBAHHLIX TEXHOMOTMYECKMX MPOLLEeCcCoB, T.e.
COOTBETCTBYIOLLLEro TUMOBOr0 MAM FPYMNMNoOBOro TeXHOJ0rMYeCcKoro npouecca. 310
OCYLLLeCTBASETCA NyTeM aHannsa Heo6Xo0AUMOCTU Kax ol onepauum u nepexoga ¢
nocnegyowmm yTOYHEHNEM BCeX PeLUeHWii Ha YPOBHAX [EKOMMO3NLMMN «CBEPXY -
BHM3». DTOT METO/, BON/OLLAET UAEKD «OT 0OLLLEr0 K YaCTHOMY».

3T0T MeToj B obuweMm cnyvyae peanusyeT  CNeAylolwyr  cxemy
NPOEKTUPOBAHUA: BBOJ, ONUCAHWUA YepTexxa AeTanun - onpefefieHne KOHCTPYKTUBHO
- TEXHONIOTMYECKOro Kofda Aetanu - NMoucK no Kofy B 6a3e faHHbIX MPUeMNemoro
YHUPUUMPOBAHHOTO (TUMOBOrO MAX TPYNMNOBOr0) TEXHONOIMYECKOro npoiecca -
aHanun3 ero CTPYKTypbl - LopaboTKa B COOTBETCTBUM C OMMUCAHUEM YepTexa getanu
- opopmeHNe NHANBMAYANbHOMO TEXHONOTMYECKOro npoLecca.

Mcnonb3oBaHne gaHHOro mMetoda Ha 3tane paspaboTku u agantauuu CATP

TN K ycnoBMAM  KOHKPETHOro  MpeanpuaTWa  npegnonaraet  60/bLyto
noAroTOBMTENbHYIO paboTy. M3 MHOXecTBa AeTaneil 3aBOACKON HOMEHKNaTypsbl
hopMmumpytoTca rpynnbl, Mmerolwne o6LMe KOHCTPYKTUBHO - TEXHONOTU4YecKue
npu3Haku, cnocobbl 06paboTkK. Janee BO3MOXHbI ABa NOAX0Aa:
B KaXJoi rpynne BblbupaeTca pAetanb - MpeAcTaBuTeNb M AnA Hee
paspabaTbiBaeTCA  TMMOBOA  TeXHOMOrMYeckwuidi  mpouecc. Bce  Tunosble
TEXHOMIOTMYECKMNE MNpOLecChl N8 BCeX Fpynn Aetaneil 3aHocaTcs B IBM. Mpu
paspaboTke WHAMBMAYaNbHOTO TEXHOMIOrMYECKOro npolecca W3  TUNOBOrO
TEXHOMIOrMYECKOro npouecca, Kak NpaBuno, UCKAKYAKTCA NULLIHWE Oonepauuu u
nepexodbl. WHorga, 4to ropasfo pexe, HefocTalolime onepauunm U nepexogsl
MOryT A06aBNATbCA B PeXUMe PYYHOro pefakTUpPOBaHMA TeXHONOTUYECKOro
npouecca. [lanee yTouyHseTcA O06OpyAOBaHWe, TEXHONOTMYecKas OCHaCTKa,
BbIGUPAIOTCA WM PACCYMTLIBAIOTCA PEXMMbI pPe3aHud, pacCUMTbIBAOTCA HOPMbI
BpeMeHuW. [na Kaxgol rpynnbl popMumpyeTcs 06061 eHHas Mo4eNnb BCex eTaneit -
KomMnnekcHas fgetanb. OHa BK/IOYaeT BCe MHOroobpasvme MOBEpPXHOCTel
paccmaTpuBaemoin rpynnbl. [Jna  KOMNAEKCHOW feTanu  paspabaTbiBaeTcs
YHUGMUMPOBaHHbIA  (FPynnoBOi) TexHonoruyecknii npouecc. OH 3aBefoMO
ABNAETCA M36bITOYHbIM, T.e. COAEPXUT OMepaLun 1 nepexofbl No 06paboTke Bcex
detaneid rpynnbl. PaspaboTka WHAWBMAYaNbHOr0 TEXHOMOrMYECKOro npouecca
3aK/loyaeTcs B aHanuse HeobX0AMMOCTWM BK/KOYEHMA B HEro onepauuin u
nepexo/f0B M3 COOTBETCTBYIOLLLEro rPynmnoBoro TeXHOA0rMyeckoro npowecca. nu,
APYTMMKU cnoBamu, M3 rpPynnoBOro TeXHONOrMYecKoro npoLecca WCKNYarTCs
NUWHWe onepauumn 1 nepexofbl. 3aTemM BbINOMHAETCA, Kak U B NepBOM Cnyyae, Tak
HasblBaemMas  mapameTpumyeckas  HacTpoika:  yTO4YHeHue  06opyfoBaHuA,
TEXHOMO0TMYeCKOW 0CHACTKM, BbIGOP UAKN pacyeT PeXKMMOB pe3aHuns.

Tak, Hanpumep, B CATIP «TexHollpo» (pacnpoctpaHsetcs AO «Ton
Cuctembl», . MOCKBa) NMpUMeHeH MeToj4 Knaccudmkaumm feTaneid, aHanornyHbli
MeTOAY FpYnnoBbIX TEXHOMOMMYECKUX MPOLLECCOB U MPOTUBOMNONOXHbIA MeTOoAy
TUMOBbLIX ~ TEXHONOIMYeCKUX  npoueccos. [py  UCMONb30BaAHUM  TUMOBbIX
TEXHOMOrMYECKMX MNpOLeccoB AeTann pas3buBalOTCA Ha BO3MOXHO 6onbluee
KONWYecTBO rpynmn, A8 KaXAod U3 KOTopblX paspabaTbiBaeTcs TUMNOBOWA
TEXHOMOrMYecknii npouecc. B TexHoMpo HanNpoTuB, Kak MOXHO 60nbluee
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KONMYecTBO feTaneil o6beAMHAOTCA B OAHY rpynmy. Mo Mepe paclimpeHus
rpynnsl  BO3pacTaeT rapaHTMd TOro, 4YTO TeXHONOrM4Yyeckue MpPoLEcChl
M3roTOB/EHMA  HOBbIX  feTaneid 6yAyT aBTOMATMYeCKM  CNPOEKTUPOBaHbI
TexHollpo.

[nsa aBTOMaTM4yeckoro MPOEKTUPOBaHWUA TEXHONOTMYEeCKMX MPOLeccoB Ha
OCHOBe NpuHUMNa aHanm3a B TexHolNpo Heo6xoAMMO co3fatb 6a3y gaHHbIX. Ans
3TOr0 HYXHO CrpynnupoBaTb AeTanu, B OCHOBHOM MO CXOACTBY TEXHO/IOTUU WX
usrotoBneHns. lMpu  3ToM  Ans  KaXAoi  rpynnbl  co3gaetcs  06LWMiA
TEXHONOTMYECKUIA MpoLecc, KOTOPbIA COAEPXWUT BeCb MepeyeHb onepaLuii
M3roTOBNEHNA BCeX feTaneil rpynnbl. [ns co3faHws o6Lero TeXHOA0rn4eckoro
npouecca WCMOMb3YOTCA TEXHOMIOrMYECKME TMNPOLLECChl, YXE€ OCBOEHHblE B
nponssBoacTBe. MOXHO MCMOMb30BaTh «ByMaXHble» BapuaHTbl TEXHOMOTUYECKUX
NpoLeccoB C NOCMeAYHLWUM UX «MNpeBpalleHNeM» B 371EKTPOHHbIA BapuaHT uaun
KOHKPETHbIE TEXHONIOIMYECKMNE NPOLLecChl, CO3AaHHble B Xo4e paboTel ¢ TexHolpo
B [anoroBoM pexxume.

CosflaHne 06Llero TeXHOMOrMYecKoro npolecca OCYyLeCTBAAeTCS B
cnefytouleii nocnefosatenbHOCTU. OANH U3 TEXHONOTMYECKUX MPOLECCOB Fpynmbl
npuHMMaeTcs 3a 6a3oBbli M BBOAWTCA B BUAE OOLEr0 TEXHOAOTMYECKOTro
npouecca (MOXHO CKONUPOBaTb OfWH W3 KOHKPETHbIX TEeXHONO0rMYeCcKnx
npoLeccoB, CO3AaHHbIX B XoAe paboTbl B TexHOMNpo B [ManoroBoM pexume).
3ateM B Hero A06aBnAlOTCA HefocTaloliMe onepauunm W Mepexodbl W3 Apyrux
TeXHOMOrMYECKMUX NPOLEeccoB (KOHKPETHbIX TEXHONOMMYECKNX MPOLECCOB).

Mpn po6aBneHWn BbIABNAOTCA MNPU3HAKW, B 3aBUCMMOCTM OT KOTOPbIX
Heo6XxofMMO BbIOMpaTL Ty WM WHYIK OMepauuto, Mepexon WU MapLipyT.
MpoBepKa KaXAoro m3 npu3HakoB BHOCUTCA B BMAe ycnoBuii B 6a3y TexHollpo.
MpumepamMy TakuMX YCNOBWMIA ABNAKOTCA NPOBEPKW: BMUAA 3arOoTOBKMW, Mapku unu
TBEPLOCTM MaTepuana pfetanu, rabaputoB AeTanu, Hanuuua onpefeneHHbIX
3/1IEMEHTOB KOHCTPYKLMM (NOBEPXHOCTEl), X pasMepoB U T.4.

Mocne co3faHna 06LWEro TEXHONOTMYECKOro NpoLecca MOXHO NPUCTynaThb
K aBTOMATUYeCKOMY TMPOEKTUPOBaHUIO UHAWUBUAYaNbHbIX TEXHOMOrUYECKUX
npoLeccos.

[na 3Toro [OCTaTO4HO CcO34aTb OMWCAaHWE KOHCTPYKUMW fdeTanu, ANa
KOTOPOI Heo6X04MMO CMPOEKTUPOBaTb TEXHONOTMYECKUIA npouecc ee 06paboTKM.
OnucaHve MOXHO B3ATb (CUMTaTb aBTOMATWYECKW) C 3MEKTPOHHON Bepcun
napameTpMyeckoro 4epTexa feTanu, CO34aHHOro MOCPEACTBOM  CUCTEMbI
reomeTpuyeckoro mogenmposanus T - FLEX (pa3paboTka y>xe ynoMsaHyTOl paHee
thupmbl «Ton Cuctembl»), OnNncaHme yepTexa feTanum MOXHO CO3AaTb Takxe 6e3
MCNONb30BaHUA  rpaduyecknx CpefcTB, BBOAA HEOOXOAWMble fAaHHble C
KnasmaTypbl. [n9 YCKOpPeHWs MOXHO CKOMWpoBaTb MOAOGHYIO feTanb U3 Yyxe
nmerowmxca B 6ase CUCTeMbl KOHKPETHbIX TEXHOMOTMYEeCKUX MpoLeccoB uau
CKONUpoBaTb MakeT 06LLLero TeEXHOMOrMYecKoro npotecca.

OnucaHue yepTexa AeTanu 3aknvaeTcs B 3aN0NHEHUN 06LWMUX CBELEHUIA O
feTtanu (faHHble U3 WTaMna U TeXHUYeckne TpeboBaHUA YepTexxa) U napameTpoBs
31eMEHTOB KOHCTPYKLMM (MOBEPXHOCTEN), UMEIOLLMXCA Ha YepTexe AeTanu.
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Mocne cos3gaHua onucaHus pAeTanu el HasHauvaeTcs O6LWMIA TeXHONOrMYecKni
npoLecc COOTBETCTBYHOLLe/ rpynnbl feTaneil. 3aTem 3anyckaeTcs npouecc
aBTOMaTM4ecKoro hoOpMMpPOBaHNUs TEXHONOTUYECKOrO mpolecca. B TeueHue aToro
npouecca TexHolpo BbiGMpaeT M3 Ha3HaYeHHOro O06LLEr0 TEXHONOTUYECKOro
npouecca onepauuu W Mepexodbl, HEOOXOAWMble ANA WM3rOTOBMEHUA KaXAOro
37IeMeHTa KOHCTPYKLMU AeTanu U NepeHOCUT UX B KOHKPETHbIA TeXHOM0rMYecKuii
npouecc. 3aTtemM W3 BblIOPaHHOrO MepeyHs cucTemMa oT6pacbiBaeT omepauuu u
nepexofbl, 06ecneynBalolmMe fyyllee KayeCTBO W3rOTOB/MIEHUSI MOBEPXHOCTEN
JeTann Nno CPaBHEHUIO C YKa3aHHbIMU TPeBOBaHMUAMM Ha YepTEXe.

Mocne 3TOro cucTema OTGPACbIBAET W3 KOHKPETHOTO TEXHONOrMYeCcKoro
npouecca onepauun 1 Nepexodbl, B KOTOPbIX YCNOBUSA UX BbI6Opa HE BbIMOSHEHDI.
[Janee TexHolpo Npou3BOAMT pacyeTbl, MMeEHLMecs B YCNOBKUAX OCTaBLIMXCA
onepaymin 1 Nepexogos.

3aTem cucTeMa pacCyMTbIBaeT TEXHONOTMYECKME Pa3MepHbIe Lienu ¢ YYeTOM
3HAUYeHMIA NpUNYCKOB, YKaslaHHbIX B Mepexofax O6LEero TeXHOA0rMYeckoro
npotiecca.

[Janee cucTemMa BbINOMHAET yCNOBMS  Mof6opa  TeXHOMOTMYecKoro
OCHalleHWs onepauuii U NepexofoB W BbIMOHAET UMEKOLWMNECH B 3TUX YCMOBUAX
pacueTbl peXxumMoB 06paboTKM N HOPM M3FOTOB/IEHUS.

B KOHUe npouecca MNpoOeKTUPOBaHUS cUCTeMa (OPMUPYeT TeKCThbl
NepexofoB, 3aMeHss MMeloLMecs B HMWX NapaMeTpbl Ha KOHKPETHble 3HaYeHUs.
3HauyeHMs MapamMeTpoB BbIGUpAOTCA B 3aBUCUMOCTM OT TWUMA BbIMOMHAEMOW
06paboTKM - NpeABapUTENbHOR UNK OKOHYATE/IbHOA.

Co3gaBass 06LWiMe TeXHONOrMYeckue MpoLeccbl W YCNOBUS, TEXHOMOTN
«0byyaeT» TexHOlMpo MNPOEKTUPOBaAHWUIO TEXHOMNOITMU KOHKPeTHOro (CBOEero)
npousBofcTBa. OfHaXAbl 06Y4YMB CUCTEMY, TEXHONOT MOXET OblTb YBEpPEH, 4TO
TexHolpo HuKorga He 3abyaeT NPOWM3BOACTBEHHbLIX HKOAHCOB MPOEKTUPOBaHUA
TEXHONOrMYECKUX NPOLLECCOB.

MeTo4 aHanM3a  SBASiETC  OCHOBHbIM ~ METOAOM  MPOEKTMPOBaHMS
TeXHONOrn4yeCcKnx npoueccos npu 3kcnnyatayuu rMoKnx MNPON3BOACTBEHHbIX
cuctem. Ero npumeHeHve pfaeT Haubonblinii 3aPdekT npu BHEAPEHUU Ha
NMPOM3BOACTBE TPYNMOBbIX W TUMOBbLIX TEXHOMOTMYECKMX MPOLLECCOB. 3ITO
06bACHAETCA TeM, UTO 3TOT MeTOA He HapyluaeT CyL,eCTBYIOLLEeA cneunanusayum
W Tpaguuumii  NpOU3BOACTBEHHbLIX  NOApa3feneHuidi, ynpouiaeT  npouecc
NPOEKTUPOBaHUA, He TpebyeT TPyAHO(OPManU3yeMblX MpoLesyp CUHTE3a HOBbIX
TEXHONOrMYECKUX MPOLLECCOB.

1.7.1. MeTog cnHTe3a B CATIP TeXHOMO0rMYecKNxX npoLeccos

B ocHoBe MeTofja CWHTe3a JieXaT /OKalbHble TWUMOBbIE PELUEHUS.
Anroputmbl  noctpoeHnss CATIP Ha OCHOBe MeTofJa CUHTE3a CYLIEeCTBEHHO
OTANYATCA APYT OT Apyra. MpuUnHbI 3TOr0 COCTOAT B CNEAYHOLLEM:
npoueaypbl pa3paboTkm (CMHTe3a) TeXHOMOrMYECKMX MPOLECcCOB OTHOCATCA K
Paspagy TpygHodopmanusyemblx psag CATIP, NOCTPOEHHbIX MO MeTOAY CUHTesa,
OPWEHTUPOBAHbI Ha NPOEKTUPOBAHME TEXHOMOTMYECKUX NPOLLECCOB W3rOTOBEHNS
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JeTaneii onpeAeneHHOro Kknacca (Hanpumep, «Ten BpalweHus»), C Uenblo
WCK/IOYEHUA UMKNOB NpPU pa3paboTKe TEXHONOrUU W o0b6ecrneyeHUs NMHENAHON
cTpaTermm npOeKTUPOBaHWA HeKoTopble paspabotumkm CATP oTowsnn oT
KNaCCUYeCKON CXeMbl NPOEKTUPOBAHNSA TEXHOMNOTMYECKMUX MPOLECCOB «MapLipyT -
onepauus - nepexop» u T.4;

Peanusauus  JMHeRHOW  cTpaTernM  NpPOEKTMPOBaHMWA B CAMNP
TEXHOMOTMYECKUX MPOLLECCOB:

* BBO/J ONUCaHWA YepTexa geTanu;

* CWHTe3 MaplipyToB (nnaHoB) 06paboTkn fna BCeX NOBEPXHOCTel feTanu;

* CWHTE3 NPUHLMNMNANbLHONW CXeMbl TEXHOMOTMYECKOr0 NpoLecca;

* CWHTEe3 MaplpyTa 06paboTKu AeTanu;

* CWHTEe3 coCTaBa W CTPYKTYpbl onepaunii TEXHONOTMYECKOro NpoLiecca;

e fopaboTKa TEXHONOIMYeCcKOro nmnpouecca (pacyeT pPeXWMOB pesaHus,

HOPMUPOBaHWe);

e o(opmeHVEe JOKYMEHTALNN.

BBog, onvcaHus YepTexka feTann 1 oopmaeHne AOKYMeHTauuy ABAAIOTCA 06LMMU
Tanamun fn4 BCEX METOAWMK MNPOEKTUPOBaHWUA TexHonorunyeckux npoueccos B CArIP.
OHW BK/OYEHbI /19 NONHOTbLI KapTUHbI NMPOEKTUPOBAHUS TEXHOMOMMYECKOro npoLecca.

[ns yKpynHeHHbIX ofepaumii 3TanoB XapakTepHa MakKCMManbHas KOHLEHTpauus
MepexofjoB, 4TO pPaBHOCMNIBHO OAHOBPEMEHHOW 06paboTKe BCex MoBepxHocTel. B
NMPOV3BOACTBEHHBIX YCMIOBUAX Takas Ornepaums He BCerfa MoXeT 6biTb BbiNosHeHa. OHa
TpebyeT pasykpynHeHus (auddepeHUMaLmM) Ha HECKO/bKO MPOCTbIX Onepaumii.
OcCHOBOIN  (hOopMMPOBaHWNA MPOCTbIX OMepauuini  ABAsSeTCA ynopsgoyeHne 06paboTku
MOBEPXHOCTEN NyTeM BbI60pa 060CHOBaHHO MOCnef0BaTeIbHOCTY YCTaHOBOB.

Hannume HecKONbKUX YKPYMHEHHbIX Onepauuii pasHbIX MeTofoB 06paboTKy MOMMMO
OnddepeHLmaLmMmn cTaBuT 3afady oOnpeaeneHns nocnefoBaTe/lbHOCTU UX BbIMOMHEHNS.

Takum 06pasom, npy (HOPMUPOBaHWM MapLupyTa 06paboTKU [JeTann peLaroTcs
ClledytolLme 3afaun:

- OMnpefenseTcs cocTaB onepauwii;

- YKpYNHeHHble onepauuun anddepeHLmpyoTcs Ha NpocTble;

- (hopMmpyeTcs nocnefoBaTeNlbHOCTb OMepaLmii Ha KaXgoM aTane.

BO3MOXHbI M CyLecTBYIOT W Apyrue nogxofbl (MeTofpl) CUHTE3a B XOfe
aBTOMATU3MPOBAHHOIO NPOEKTUPOBAHWA TEXHONOMMYECKNX MPOLIECCOB.

KOHTpO/bHbIE BOMPOCHI:

MepeuncnnTe OCHOBHbIE METOAMKM aBTOMATM3NPOBAHHOIO NPOEKTUPOBaHNA
TEXHO/IOrMYECKOro npouecca?

YTO NeXXMT B OCHOBE MeTofa aHam3a?

OonunwnTe MeToA CUHTEesa.

HannwwnTe nocnefoBaTeNbHOCTb peanu3aL v MHeAHON CTpaTernn NpoeKT1POBaHUs B

CATIP TeXHOM0rMyecKnx npoLeccos?
[ns yero BK/KOYEH B NOCNE0BATENbHOCTb peann3alnmn MHeNHoO CTpaTerum BBog,

onucaHus vepTexa fetann?
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N PA3LEN. YHUKANIbHbLIE CBOVICTBA MATEPVA/IOB

NNETKOW MPOMBbILUNTEHHOCTW
Ecnn Bbl XOTUTeE CTaTb Ha NyTb MHHOBaLWIA,
TO Bbl AO/KHBI, 6bITb CNOCO6HBI HA UHTYNTUBHbIE CY>KAEHNA
dpeg Cmut
2J1. «YMHble» TKaHU

B 3KCMepUMEHTaNbHOM [W3aiiHe HauyWHaAOT MNPUMEHATLCS «YMHble»
TKaHW. OHWM KOM(OPTHee, YeM KOXa, — TFPeroT B MOPO3, OXNaXAalT B Xapy U
JaXe MeHAIT pasmepbl B 3aBMCMMOCTM OT TemnepaTypbl. B uctopum KocTioma,
HacuuMTbiBaloLWed CTONbKO )>Ke BEKOB, CKOMbKO W UCTOpUA 4YenoBeyecTBa,
npugymaTb YTO-TO NPMHUMMMANBHO HOBOE MOYTM HEBO3MOXHO. OfHako Maypo
Tannaun (Mauro Taliani), gusaiiHep uTanbsHckoro goma Corpo Nove obpatun
BHMMaHWe Ha TO, YTO eC/IM NOr0Aa MEHAETCH B TeYEeHMWe [iHA, YeNOBEK OKa3blBaeTcs
3aM0XXHUKOM COBCTBEHHOW ofexXAbl. MHOroCnoiHble KOHCTPYKUUN — «BpHOKK
npespawjaloTca» — He cnacaloT nNofoxewma. W Torga TanuaHu Hadvan
paspabaTbiBaTb «YMHYO» TKaHb W CTPOWUTb «XKWBble» KOHCTPYKLUWW, KOTOpble
MOrM 6bl MEHATHLCA B 3aBUCMMOCTM OT BA@XHOCTW W TemnepaTtypbl. BeplimHa
macTepcTBa Tannanm — pybalika Ans neHWBbIX. B cocTaB TKaHW BXOAWUT HUKENb,
TUTaH, HeinoH. [aHHblli cocTaB o6nafaeT cneynpuyueckoii XapakTepucTukon —
TakK Ha3blBaeMoil «mamsaTbio (opMbl». Korga Temnepatypa OKpyawllei cpefbl
nofHUMaeTcs, pykaBa pyb6allkM MOTyT 3a CUMTaHHble CEKYHAbl MOAHATLCA OT
3anacTbs [0 NOKTA. CTOUT CTONGUKY TepmMOMeTpa OMyCTUTbCA Ha HECKONbKO

JeneHunii, Kak fNnHa pyKasa BoCcCTaHaBNMBaeTCA.

[OwvsaiiHep 3asaBnseT, 4TO OAeXAa pearupyeT He TONbKO Ha TemmepaTtypy
OKpYXaloLleil cpefbl, HO U Ha TemMmepaTypy MOBEpPXHOCTWU Tena. To eCTb, eciu
4enoBeK MOTeeT, 04exXAa Tak)Ke MeHseT CBOM oyepTaHusa. Pyb6awika Ans NeHWBbIX
He MHETCH, JaXxke eciv eé CKOMKaTb U HafoNro 3anuXHyTb B YemMogaH. Mpu no6bix
06CcTOATENbCTBAX OHA BOCCTaHaB/nMBaeT CBOW (opmy uepe3 30 cekyHf. oka
M3BECTHO O CYLLECTBOBAHMM TONbKO 200 Takmx pyb6allek, U BCe OHM — CEeporo
mMeTannMyeckoro useta. CToMMOCTb Kaxpoh — $3750. Ceitvac TanuaHu
paspabaTbiBaeT KaKeT, KOTOPbIi HauyMHaeT 6onee TecHO o6neratb Teno, ecnu
HaunHaeT xonodatb. Corpo Nove AenaeT CTaBKYy Ha Takue BUAbl TKaHel, KOTOpble
06bIYHO MCNONBL3YITCA AN MPUMEHEHWS B 3KCTPeManbHbIX YCNOBUAX. CROXHO
cKasaTb, TO 1 3TO AM3aliHepCKUIA CTUMb, paccuMTaHHbIN Ha ycrex B Mupe hi-tech,
TO AN 3TO NECCMMMUCTUYECKUIA B3rnag B 3KCTpemanbHoe 6yayuiee. OfHa u3
pa3paboTOK — CcamoOXfaXAalwLlniica XUNeT, KOTOpblA NpeacTaBnseT coboii
MUHWATIOPHYIO CUCTEMY OXNaxXfeHWa Bo3fyxa. B xaker Bwwuta 50-meTpoBas
nnactmaccoBas Tpy6ka, cofepxaliasn OXnaXAaloLwyl XugkocTs. «Mogenb Gbina
«M03aMMCTBOBAHa» M3 KOHCTPYKLUMIA cneuofexnbl Ans paboTHUKOB aTOMHbIX
CTaHUWiA, rae Temnepartypa npesbiwaet 70 rpagycos», — pacckasbiBaeT ®uannno
Marnna (Filippo Pagliai), TexHonor komnaHun Corpo Nove. [pyras paspaboTka

XakeT, KOTOpbIA MNpofoMKaeT corpeBaTb 4enoBeka, He3aBUCUMMO  OT
OKpY)alolero Xxonoja, NOAYYMBLUMIA Ha3BaHMe «AGCOMIOTHbIA Homb» (The
Absolute Zero). B ero mofenn Mcnonb3yeTca YHWKanbHOe BeLLecTBO a3porefib.
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11pepctasutenn Corpo Nove 3adBASIOT, YTO 3TOT MaTepuan, Ha 99,8 % cocToawmii
13 BO34yxa, ABNAETCHA CaMbiM NErKMM B Mupe. Ogexaa u3 3TOro BelLecTBa MOXeT
corpetb npu mopose B -80 rpagycos. MpUHUMN AOCTAaTOYHO NPOCT — BO3AYLUHANA
NpOCnoiKa CAY>XWUT ONTUManbHbIM U3019TOPOM, M 3TO CBOWCTBO eLlé B MPOLLAbIX
CTONETUAX WCMOMb30BaNOCh U B CPeAHea3snaTCKMX BaTHbIX XanaTax, U B CEBEPHO-
CMOUPCKMX Wy6ax, N B TaK Ha3blBAEMbIX «MyX0BMKax». Elle ogHa Nto60MNbITHAs
mogenb Corpo Nove — HarpeBalOLWMACA XakeT NS MOToUuMKAIWCTa WAn
BE/OCUNeAnCTa, KOTOPbIA NOACOEAMHEH K MOTOUMKAY WAWM Benocunegy, a
BblpabaTbiBaeMas 3Heprus nojaerca Mo nposojam K ogexae. MakcuManbHbli
rpagyc Harpesa + 43. Ecnu nobam3ocTM HeT HUKaKoro TpaHcrnopTta, psaom c
KOTOpPbIM ~ MOXHO  «MOA3anpaBUTbCA», paspaboTaH cheyuanbHbll  MosSc ¢
batapesamu.

B ynyuylweHHYl MoOJeNb >KakeTa BCTPOEH MWHWKOMMbIOTEP, KOTOPbIN
no3sBonseT MporpaMMmpoBaTb HarpeB pasHbIX 4YacTeil Tena. PaspaboTumku
roBOPAT, YTO MX MOTPebUTeNn — 3TO HEe 3IK3aNbTUPOBAHHbIE KOMNEKLNOHEPDI
9KCTpaBaraHTHOW o0fexfAbl, a O0O6blYHble MALUWHUCTbI, «AaNbHOOONINKN» 1
pabouve, Hyxpjawouwmecs B KOMMOPTHOMW W 3awmwaroweid oT nepenagos
Temnepatyp ogexpae. XOTf, O0YEBUAHO, 4TO «OObIYHbIA MalIMHUCT» BPSAS n
MOXEeT M03BONUTb cebe XXWNeTKy, LeHa KOTOPOi paBHa CTOMMOCTM BaroHa. B
COBPEMEHHOM [u3aiiHe OfAeXAbl YXe WCMNONb3yeTcs ONTOBOIOKHO, MOJIOYHbI
NPOTeNH, NOAMMEPbI, PUCYHOK Ha WCKYCCTBEHHYIO WAW HAaTypaibHYK KOXY B
ofiex e HaHOCMTCA LUDPOBLIMU METOLAMU.

Camble HeopfMHapHble — Takue, Kak Mako PabaHH (Paco Rabanne) — He
CTECHAIOTCA «WMUTb» W3 anloMWHUA U cTekna. Ofexpaa cTana He TOJNbKO
npakTWYHO/ W y[O6GHON, OHa cTana OTpaXaTb cdepy [AeATeNbHOCTUM CBOEro
BnafenbLya W CTaHOBUTbCA  «OpPYyAMEM  MNPOM3BOACTBA»:  YXE€  CO3[aHbl
nyneHenpobmBaeMble KOCTIOMbI, KOTOPbIM HE CTPALlHbl HW XO/04HOE OPYXWe, HU
pagnoakTuBHoe o6nydeHue. TMpuMyémM, BeC TaKOro KOCTIOMa HeMHOrum 6osblue
06bI4HOro. CyLLecTBYIOT 3KCKNIO3MBHbIE MOAeNu, 060pyfoBaHHble TeneoHamu,
MP3- nneepamu, HaylWHWKamMu, KOTOPble MOXHO NpATaTb B NOANJEYHUKU, W
MWKPO(OHOM, BCTPOEHHbIM B BOPOTHUK. CTOMMOCTb NOAOGHLIX Mogenei
Bapbupyetca oT $600 fo $2500 u Bbiwe. OHM AOCTYNHbI B CBOGOAHON mpogaxe.
Cpegn Hambonee 3K30TMUHbLIX hi-tech mMopgeneit «ans nNpogeccMoHanoB» MOXHO
OTMETUTb KaKeT-TeNneBM30p, KOTOPbIA MOXeT COCTaBUTb KOHKYpeHUuto dopme
Tenenysunkos.

CrethaH ®uty (Stephan Fitch), paspa6otumk us MIT Media Lab, npugyman
KOXaHbl XaKeT, B CMWHY KOTOPOro BMOHTUPOBAH MOHMTOP. M0 MHeHUIO dPuTua,
KOHCTPYKLMA ByAeT UMeTb yCnex cpean KOMMUBOSXKEPOB M pPeKNaMHbIX areHToB,
paboTallmnX Ha ynuuax, M cocTaBUT OWYTUMYIK KOHKYpeHUU n6oi gpyroi
«YNWUYHOW pekname». J1l06ONbITHO, YTO 4yeM 6Gonee MOLEPHU3UPYHOTCS TKaHU K
KOHCTPYKLMW OfexXAabl, TeM 60nblIKXM CNPOCOM MONb3YHTCA HaTypanbHble U
«MPUPOAHbIE» — Hanpumep, NEH, X0MOK, WepcTb. Takxe Kak, Mebenb wu3
HaTypanbHOro fepesa OyfeT MpeAnoyTUTeNbHee U AOpOXe mebenn M3 camoro
Nerkoro v NPOYHOro MeTanna uan noanmMepa.



TonctoBKa FuclWcar. B FuelWear ecTb Harpesartenu, ecTb
TeMMNepaTypHbIi CEHCOpP W aKKyMyNaTop, KOTOPbIA CHa6XxaeT BCH CUCTEMY
3Hepruei.

Cama no cebe FuelWear He oueHb ToNCTasA, Tak 4To 6€3 ob6orpesa 34ecb He
o6oliTucb. W peicTBUTENbHO, Ha NepefHei 4acTu ecTb ABa HarpeBaTeflbHbIX
anemeHTa (rmbkue, O4YeHb TOHKME, He OWYLAaTCA NpyW HOWEHUK), U Ha
NOSCHUYHOW YacTu TakXe ecTb HarpeBaTe/NbHbI/ 3N1eMeHT.

[na HarpeBa HyXHa 3Heprus, KoTopas 3anacaetci B He6ONbLIOM
akkymynatope (noka 4YTO eMKOCTb He 03By4YeHa). B ogHom Kopnyce c
aKKyMyNnsTOPOM pasMellaeTcsd W faTynmk TemnepaTypbl, a TakXe ynpaBasiooLyas
cucTeMa. YCTpPoOMCTBO 3TO He6ONbLIOE MO pa3Mmepy, A1 HEro npesycMoTpeH
HeGONMblIO KapMaHUMK B nepeAHeil uacTu. [logknoyaeTcs 3TOT  MOAy/b
NPOBOAOM (NMpPOLECC NOLKNOYEHNSA MOKa3aH Ha BUAEO).

CTOMT O0TMeTUTb, uTo FuelWear MOXHO cTupaTb B MallMHKe, Kak 06yt
Apyryio ogexay. ToONbKO aKKyMynaTop HYXXHO BHauane BbiHYTb. Cucrema
HacTpoeHa Ha aBTOMATMYECKYK NOACTPONKY TemmepaTypbl Harpesa 3/1€MEHTOB.
Yem xonogHee — Tem Bblle 6ygeT Temnepatypa (40 ONpefeneHHOro npegena),
yem Tennee — Tem TemmepaTypa HarpesaHus 6yaeT Huxe. Ecnu 3aiiTu B Tennoe
NoMelLLeHne, CUCTeMa aBTOMATUYECKN OTK/IOYAETCA.

UTto KacaeTcd BpeMeHU aBTOHOMHOIM paboTbl, TO npu HarpeBe Ha 10
rpagycos (Bblle Temnepatypbl Tefa) akKymynatopa XxBaTuT Ha 3 yaca. [lpu
NoBbILEHUN TemnepaTtypbl Ha 5 rpagycoB (Bbiwe Temnepatypbl Tena),
aKkKymynaTopa XBaTUT Ha 6 uacoB. [, HakoHeu, npu Harpese Ha 2,5 rpagyca
3apsafa xsaTaeT Ha 12 vacos.

Ha ynpasnatowem mogyne ectb MHAMKATOP 3apsfda, Tak YTO BCErfa MOXHO
BUAETb, HACKO/MIbKO aKKymMynatop paspsxeH. FuelWear pa3pabatbiBaeTcs
KOMaHAol YHuBepcuTeTa TOPOHTO UM KomnaHueid Hatchery (nocnegHue
3aHMMAlOTCA NPOABMXKEHNEM MPOEKTA).
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Puc. 2.1.1.

KOHTpO/ibHbIE BONPOCHI:
YT0 TaKOe «YMHbIe TKaHW»?
UTo 1306pén ntanbaHcKuii yuéHolit Maypo TannaHu?
KT0 1306pén xakeT «AGCONOTHBIN HOMb»?
ECTb /i1 XaKeTbl C BCTPOEHHbIM MOHUTOPOM?
MOXHO nn cTupaTbh TONCTOBKY OT FuelWear?

74



2.2. HaHOTexnonornm B TeKCTUse

B nocnegHve rofbl TeMNbl HAy4YHO-TEXHMYECKOro mporpecca cranu
3aBuceTb OT MCMNOMb30BAHMA WCKYCCTBEHHO CO3JaHHbIX 06bLEKTOB HAaHOMETPOBbLIX
pasmepoB (rpevyecKkuin TepMUH «HAHOC» 03Ha4aeT «FHOM»; 1 HaHOMEeTp (HM) paBeH
OfHOV MWNAWapAHON [one MeTpa WAW, OAHON MUANMOHHON fone MUANMMeETpa).
Co3faHHble HAa UX OCHOBE BelyecTBa M 00beKTbl pasmepom 1- 100 HM HasbiBakT
HaHoMmaTepuanamu, a Ccnocobbl  UX  NPOM3BOACTBA W  MNPUMEHEHUS -
HaHOTeXHoNOrmaAMU. HeBOOPY>XXEHHbIM [N1a30M  4YeNOBeK CNocobeH yBUAeTb
npeaMeT, AuaMeTpomM npumMepHo 10 TbiC. HAHOMETPOB.

CsolicTBa MaTepuasoB B HaHOMacwiTabe OTAMYAOTCH OT  KPYMHbIX
macwtabos M3-3a TOro, YTo B HaHOMacLTabe niowab NOBEPXHOCTU Ha efAUHULY
o6bema ype3BblvaliHO BefMka. B caMoM LIMPOKOM CMbIC/ie HAHOTEXHOMOTUK - 3TO
nccnefoBaHNa 1 pa3paboTKM Ha aTOMHOM, MOJEKY/IAPHOM U MakpoOMONeKynsapHoOM
ypoBHe B MaclwTabe pa3mepoB OT OAHOrO A0 CTa HAaHOMETPOB; CO3jaHue WU
MCNO/b30BaHNE NCKYCCTBEHHbIX CTPYKTYP, YCTPOMCTB U CUCTEM, KOTOpble B CuUly
CBOMX CBepXManbiX pa3mepoB 06n1afatdT HOBbIMW CBOWCTBaAMWU U (YHKLUAMMK;
MaHWMynpoBaHWe BeleCTBOM Ha aTOMHOM lWKane paccTosHuii.  OTuoMm
HaHOTEeXHOMOrM MOXHO CYUTaTb rpeyveckoro unocota AemokpuTa. MpruMepHo B
400 r. 0O H.3. OH BMEpBble WCMNOMb30Ban C/I0BO «aTOM», 4TO B MepeBOofe C
rPeYecKoro 03HayaeT «HefjeNUMbIi», [ANA ONucaHMs CcaMOi Manoil 4YacTuubl
BellecTBa. BeposATHO, BMepBble B COBPEMEHHON WUCTOPUM HaHOTEXHONOTUYECKUi
npopbIB Obl1 AOCTUIHYT aMepuKaHCKUM u3obpeTatenem J[pkopmxem WCTM3IHOM
(BmocnefcTBUM OCHOBan M3BeCTHy KomnaHuto Kodak), KoTopbli M3roToBWA
nnénky (1883 rog). 1931 rog. Hemeukve dusnkn Makc KHonn m SpHCT Pycka
co3fann 3MeKTPOHHbI MWKPOCKOM, KOTOPbIA BRepBble MO3BOAWA WCCNEA0BaThb
HaHOOObEKTHI.

1939 roa. KomnaHua Siemens, B KoTopoi pabotan Pycka, BbinycTtuna
nepBblli ~ KOMMEPYECKUIA  3MEKTPOHHbIN MWUKPOCKOM €  paspewlatouieit
cnoco6HocTbio 10 HM. [JHEM POXAEHUS HAHOTEeXHOMOrmi cumtaetca 29.12.1959
r. Mpodeccop KannuhopHMIACKOrO TEXHONOTMYEecKOro uHcTutyta P. ®eitHmaH
(Hob6enesckuii naypeat 1965 r.) B cBoeit nekumm «Kak MHOro mecta Tam, BHU3Y»
(«There’s plenty of room at the bottom»), npounTaHHOW nepes AMepPUKAHCKUM
(hn3nyeckum 06LWEeCTBOM, OTMETUA BO3MOXHOCTb WCMOMb30BaHWMSA aTtoOMOB B
KayecTBe CTPOUTENbHbIX YacTuL.
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Puc. 2.2.1.

1968 rogq. Anbpes Yo um  OxOH ApTyp, COTPYAHUKM Hay4HOro
nojpasfeneHns amepukaHckoil Komnawuu Bell, paspaboTanu TeopeTuyeckue
OCHOBbl HaHOTEXHOMOrMW npu 06paboTKe MoBepxHOCTel. 1974 rog. FANOHCKUNA
u3mk Hopuo TaHuryum BBen B Hay4Hblli 060pPOT TEPMUHbI «HAHOTEXHUKA W
HaHOTEXHO/IOTNAY», KOTOPbIM MPefNoXunn Ha3blBaTb MeXaHW3Mbl, pa3MepoM MeHee
OfHOr0 MMWKpOHa, ¥ cnocobbl mx co3panusd. 1981 rog. MepmaHckue dumsnkn epg
BuHHMr un TeHpux Popep co034anuM MWKPOCKOMN, CMOCOGHbLIA MOKa3biBaTh
oTAenbHble aTombl. 1982 rog. Pa3paboTaH pacTpoBblli TYHHeNbHbIA MUKPOCKONM.
1985 rog. AMmepukaHckue (usnkn PobepT Kepn, Xaponbf Kpoto u Puuapg
Cmalinn  co3fanu TexXHONOTnio, MO3BONSIOWYI0 TOYHO U3MEpPATb MpeMeThl,
AVaMeTpoM B OAWH HaHoMeTp. OHW XXe OTKPbINU CyLLeCcTBOBaHWE LIapoobpasHoii
YIrNepoAHON MONeKynbl - (ynnepeHa. 1986 rog. Co3faH aTOMHbIA CWMI0BOWA
MUKPOCKOM, CTaBWWA WMHCTPYMEHTOM no c6opke HaHOOGbekTOB. 1986 rog.
HaHoTexHonorus crana u3BecTHa LUMPOKOW My6nuke. AMepuKaHcKuidi dyTyponor
dpuk  [Opekcnep ony6aMkKoBan KHWTY, B KOTOPOWA MpefcCKasbiBan, 4To
HaHOTEXHO/IOTMA B CKOPOM BpeMeHW HauyHeT aKTMBHO pasBuBatbcA. 1989 rog.
[oHanbg Jiirnep, cOTpygHUK KoMnaHuu IBM, BbINOXWA Ha3BaHue CBOeW hupmsl
aTomamu KceHoHa. 1991 roa. ANOHCKMe uccnefoBaTenn 06HapYXXunu yrnepogHble
HaHOTpPYbKu. 1998 roa. MonnaHackuii dusmk Cees [lekkep c034an TPaH3UCTOP Ha
OCHOBE HaHOTexHonoruin. 1999 rog. AmMepukaHckue usmkn Oxeimc Typ n Mapk
Pug onpegenunu, yto oTAeNbHas MoOjeKkyna cnocobHa BecTM cebs Tak Xe Kak
MoneKynspHole Lenoykn.2000 rog. Aamuuuctpauuna CLUA noggepxana cosfaHue

HauuoHanbHoii NHUymaTmnBbl B O6nactu HaHoTexHonoruu.
HaHoTexHonormyeckume nccnefoBaHns nonyunan rocyapcTBeHHOe
(hMHAHCMPOBaHMe.

3T0 MOCNYXWUIO TONYKOM [A15 CO3[4aHUS HaLWMOHa/bHbIX Nporpamm no
HaHOTEXHONOrMMAM BO MHOTMX MPOMbILLEHHO pa3BUTbIX cTpaHax. 2001 rog. Mapk
PatHep, aBTOp KHUIM «HaHoTexHonoruu: BeegeHue B HoByw bonbwyto Naewo»
cyMTaeT, YTO HAHOTEXHONOMMM CTaiM 4acTbi0 >KMU3HW Yesl0BEYeCTBa WMEHHO B
2001 rogy. Torga v NpoM30LWIN ABA 3HAKOBbIX COOLITUA: BAUATENbHbIA Hay4YHbI
XypHan Science Ha3Ban HaHOTEXHONOTUW - «MNPOPbIBOM rOfa», a BUATENbHbIN
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6usHec-xypHan Forbes- «HOBOW MHoroob6euwatouweri ungee». HbiHe no
OTHOLIEHUIO K HAHOTEXHONOIMAM MEPUOAMYECKN YNOTPe6NAOT  BblpaXKeHMe
«HOBas  MpOMbILNEHHaa  pesonwouusa».  2004-2006  roa.  Poccuiickunii
uccneposaTens n n3obpetartenb B.W. MMeTpuk ¢ NOMOLLbI0 pa3paboTaHHOro UM e
rasoasHoro MeTofja OYMCTKM METa//IoB U pas3feNeHnsa M30TOMOB MNOAyyun
HaHOCTPYKTYpbl pAfa MeTanoB: NAaTUHbI, Xenesa, HUKens v ap.

MocKONMbKY HAaHOTEXHOMOIMA, KaK MeXAWCLMUNINHapHasa 061acTb 3HaHWI U
NpakTUK, MOXEeT pas3BMBaTbCA TONAbKO C 6M0-, WHGHO- W KOFHUTUBHbLIMU
TEXHOMOTNAMU, BO3HWK Hay4yHO-TexHonoruyeckuin knactep NBIC-TexHonorui,
onpeaenatoWnin ypoBeHb pasBuTua Mupa u ctpaH B XXI Beke.

OxupaHus ot  BHegpeHus NBIC-TexHONMOrMn B HayKy,  TeXHWKY,
MOBCEAHEBHYIO XW3Hb Ye/oBeKa B KOHLE MPOLIOro Beka Oblin rpaHAMOo3HbIMK,
BblnM  HanucaHbl COTHWM MOHOTpaguii, y4yeOGHWKOB, [ECATKM TbiCAY CcTaTei,
CO3faHbl cneunasbHble MHCTUTYThI, OTKPbITblI KadeApbl, (aKynbTeTbl B Pa3INYHbIX
cTpaHax. O6uwue ycnexu, 6e3ycnoBHO, peasbHO MPUCYTCTBYIOT, HO BCe Xe 60/bLue
Ha KO/IMYeCTBEHHOM, YeM Ha KayeCTBEHHOM YpoBHe. Mwup noj BO3feicTBMEM
NBIC-TexHonoruni, KOHEeYHO, N3MeHUCA CyLLeCTBEHHO, HO He [0
Hey3HaBaeMoCTW, KaK NpeACTaBAsAM  OTLbI-OCHOBATENM  HAHOTEXHOMOTUiA
(delinmaH, dpekcnep v ap.).

Mo Tuny NPUMEHEHWA HaHOTEXHO/IOMW B NPOM3BOACTBE  TEKCTUNA
NPOLYKLMI0O MOXHO pa3fenuTb Ha ABe 60MbLine rpynnbl:

1. TeKCTunb, NPOU3BEAEHHbIA N0 HAHOTEXHOMOrUW, KakK el JaHO Hay4Hoe
onpegeneHne BO MHOTMMX WUCTOYHMKAX. ITO 3HAYUT MNPOU3BEAEHHbI MO ABYM
NpUHUMNaM: «CBEPXY BHU3» WM «CHWU3Y BBepx», T. e. ApobneHnem cybeTpaTa (B
LUMPOKOM CMbICNE) [0 HaHopasmepoB MW (OPMUPOBAHMEM U3  HaHOYacTUL,
06BbEMHOr0 HaHOMPOAYKTa uAM ero camocbopkoii M3 HaHouacTuy. B o6oux
cnyyasx onpefeneHue nogpasymeBaeT, 6€3ycfiOBHO, CTPOro OPraHW3OBaHHYO W3
HaHOYacTUL, CTPYKTYpPY HaHOMPOALYKTa W MOABMEHWE HOBbIX WAN CYLLeCTBEHHOE
yfnydylweHne CBOWCTB MaTtepuana. [lof Takue pauHUpOBaHHble TpeboBaHMUSA
nonajaet OYeHb Manas 4YaCTb TEKCTW/bHbIX MaTepmanoB. Takas e CuTyauus BO
MHOTMX 061aCTAX HayKW W TEXHUKWU. VICKNIOUeHUeM, noxanyi, aensetcs 06nactb
3NEKTPOHUKM, T. €. HAHO3NEKTPOHMKA, OTKYAa N 6epyT Hayano HaHOTEXHOMOMUN.

2. TeKCTUNb, MPOU3BEAEHHbIA C WCMNOMb30BAHMEM TOTOBbIX HAaHOYaCTUL,
npeABapuTeNlbHO  MOAYYEHHbIX MO  HAHOTEXHOMOrWW. Takmx TeKCTUbHbIX
TEXHOMOrMA W HaHOMPOAYKTOB [OCTaTOMHO MHOro. B panbHeiwem npw
N3N0XEHWN PONN  HAHOTEXHONOTWii B MPOM3BOACTBE TEKCTUAA Mbl byfem
YyKa3blBaTb, K KAKOMY TUMY W3 [BYX OTHOCUTCA 3Ta NpoAyKuusa. Ans noTpebutens
XK€ He MMeeT 3HayYeHMs NPUHLMNBLI NONYYeHWUS NPOAYKTa — BaXKHbl €ro KayecTsa,
HOBble (PYHKL MM, 6€30MacHOCTb.



2.2.1.Bugbl HAHOTEKCTWUAA 1 06N1acTU ero NCNonb3oBaHUs

PaccmoTpum ncnonb3oBaHune NBIC-TexHONOrMin B npoun3BofCcTBe
TEKCTUIA MO €ero OCHOBHbIM Bufam, (asaMm MPOM3BOACTBA W 06/1aCTAM
MCMo/b30BaHUA.

Mpon3BOACTBO BOJIOKOH

1 Bo/IOKHa HaHopasMepHble N0 AMaMeTpy MOXHO MPOU3BOAMTbL KakK Mo
TEXHONOTNAM «CHWU3Y BBepX» (camMoc6opKa) WM «CBepxy BHM3» pacliensieHnem
CTpyn nonumepa (BONIOKHOO6Pa3yoLWero) B 3MeKTpUyeckom none. [locnefgHas
TEXHO/I0TNA peanun3yeTcs Mnof YKOPEHMBLUEMCS Ha3BaHWEM «3/1CKTPO(OpPMOBaHME»
(anrn. Electrospinning) u ocywecTBnseTcs Ha 060pyf0BaHUM  PasNUHbIX
KOHCTPYKLUMIA 1 ¢upMm. TexHONorus yHuBepcanbHas MO  BO3MOXHOCTHU
MCMNOMb30BaHNA BONOKHOO6PA3YyOLWMX MoMMepPoB (MPUPOAHBLIX, UCKYCCTBEHHbIX,
CUHTETUYeCKnXx).  TpeboBaHWe OLHO—  BO3MOXHOCTb  PacTBOPEHUs U
pacnnaeneHns nonumepa 6e3 ero gectpykumm. Co6CTBEHHO rOBOPA — 3TO Te Xe
TpeboBaHusA, 4TO NPeAbABAAOTCA K NOAUMEpaM MpU NPOM3BOACTBE XMMUYECKUX
BONOKOH TPagULMOHHLIMU (DUNbEPHLIMU cnocobamu. ST TEXHOMOTMM MNOKa He
BbIL/IN HA YPOBEHb MHOTOTOHHAXHOI0 NMPOU3BO/CTBA M3-3a 4OPOrOBM3HbI, HO OHM
HabupatoT 060poTbl. OCHOBHas 06/1aCcTb MCMNONb30BAHUA TaKUX HaHOBOMIOKOH W3
MOMIMMEPOB Pa3NNYHO MPUPOAbI — MeULMHA, 371eMEeHTbl 3alUTHOW OAeXAbl,
(hmnbTpOBaNbHble MaTepuanbl ¥ Apyrue HanpaBieHUs TEXHUYECKOro TeKCTUNA.

2. BoflOKHa, Hano/sIHeHHble HaHO4YacTULAMWN PasNUYHOW  XMMUYECKOW
npupoabl, pasmepamMmu 1 popmMbl. ITO BTOPO TWM HAHOMPOAYKTOB. MpousBoasT
3TV BONOKHA MO TPagULMOHHOK TeXHONOrMKN, BBOAA HAHOYACTULLI B pacTBOp WAn
pacnnas nonumepa Ans (HopmMoBaHWA. B 3aBUCMMOCTM OT NPUPOSbI BBEAEHHbLIX B
BO/IOKHO HAHOYacTUL OHW TNpUOOGPeTaldT HOBble (3/1eKTPONPOBOAMMOCTb,
(hOTOAKTUBHOCTb, GMOAKTUBHOCTb W AP.) WAM YNYyYlleHHble UCXOAHble CBOMCTBA
(MexaHuyeckas  MpPOYHOCTb). TakWe BOMOKHA MO  CyllecTBy  ABAAlTCA
KOMMO3UTHbIMK, CBOWCTBA KOTOPbIX 3aBMCAT OT CBOWCTB MaTpuubl K
HaHOHaNoNHUTeNs. OTU TeXHONOrMW ele Aanekn no ob6beMy MpousBoACTBa OT
BOJIOKOH, MPOM3BOAWUMBIX MO TPaAULMOHHBIM TEXHONMOTMAM. WX MPOM3BOLCTBO
[O0poroe ¥ COMpsXXeHo ¢ mpobnemamMy COBMECTMMOCTM HaHOYacTuL, ¢ MaTpuLei
nonvmepa. BoO3HMKAT npo6neMbl peonorunm pacTBOpOB W pacnnaBoB nNpu
NpsAfeHnn, arperaTMBHas YCTOWYMBOCTb MPAAWMBHBLIX PacTBOPOB M Ap. 3Tu
TEXHOMOTUW  HAxo4AaTCA Ha CTaguMWM  COBEPLUEHCTBOBAHWA,  Y[eLleBeHUS,
MOBbIWEHNA TEXHOMOTMYHOCTU. O6nacT¥ NPUMEHEHUS KOMMO3UTHbIX BONOKOH,
HaMo/IHEHHbIX HaHo4yacTULamMy OOLUPHbIE — HOBOE [OKOJIEHWE CBEPX/IErKUX,
CBEPXMPOYHBLIX KOHCTPYKLMOHHBIX KOMMO3UTOB [A/14 TpaHcnopTta BCeX BWAOB,
3alyMTHas MHOTO(YHKUMOHaNbHas 04exAaa, CNOPTUBHbLIA TEKCTUNb MeAULMHCKUIA
TEKCTUIb.

BuoTexHonornm B Npov3BoACTBE HOBOIO NMOKOJIEHUS BOMIOKOH

1 leHHas  mogMMKauma  NPUPOAHbIX  BOMOKOH. B CLUA  dupma
«MoHCcaHTO» paspaboTana TEXHOJIOT U0 BblpalyBaHus
reHHOMOAUMULMPOBAHHOTO X/0MNKa, o6nagatowero Ha 30— 40 % 60nee BbICOKOW
MeXaHW4eckol MPOYHOCTbIO, 4YeM MPUPOAHbIA XMOMOK BbICOKOTO KayecTBa.
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LLinpokoe pacnpocTpaHeHWe 3TOT TEHHOMOAWMULMPOBAHHBLIA X/J0MOK MNOKa He
nonyunn. [eHHOMOAUMULMPOBAHHbLIA XN0MNOK WCNOMb3YKOT B U3LENNAX U3
TEKCTUNA, K KOTOPbIM MpeAbABASAIOTCA NOBblLEHHbIE TpeboBaHNA (MexaHu4yeckas
MPOYHOCTL). Hanpmmep, K BepxHei ofexge W3 X/0Mnka, KOTOPOW npugaetcs
MafoOCMWHAEMOCTb C MOMOLLbIO CLUMBAKOWMX npenapaTtoB. B atom cnydyae
Tepsetca o 20 % MpOYHOCTM  U3LENMA  Ha paspbiB M UCTUpaHMe.
FeHHOMOAN(DNLMPOBaHHbIV BbICOKOMPOUHbIA XN0MNOK KOMMEHCUPYET 3Ty MOTEPIO.

2. TeHHOMOANMULMPOBAHHbBIA  nayynii  WenK, NPeBOCXOAAWMNA Mo

MPOYHOCTW BCE MNPUPOAHbIE W XMMUYECKMe BONOKHa (MPOYHOCTb Bbille, 4YeM Yy
cTanbHOli MPOBONOKYM TOW Xe TONLWMHbI), NPOU3BEAEH MO CnefytoLeil cxeme.
3BeCTHO, UYTO MNayuyuil LienK ABNSETCH OUYeHb MPOYHbIM, TaK €ero 3agymana u
cosgana npupofa pAns MOUMKW, TMJIEHEHWUA MayybuUX XXepTB, BEC KOTOPbIX
NpeBoCX0AMT BeC MayTuHbl. LLenk TyTOBOro wwenkonpsja He OT/MYaeTcs Takou
BbICOKOV MNPOYHOCTbIO, MOCKOMbKY MpMpoAa npefonpegenuna emy Apyryto
hyHKLMIO (CTPOUTENbHbLIA MaTepuan ANS KOKOHa— AOMUKa AN ryceHuubl). Mo
XUMUYECKOMY cocTaBy (MOPOMH Lienka TYTOBOrO LIeAKONpsAga W nay4bero
wenka —  6nM3kuMe  6enku, UMelLlMe pasMUHY0  MepBuUHYl0  (Habop
aMWHOKWUCNIOT), BTOPUYHYIK (reomMeTpus MakpOMONeKynbl 6enka) u TPeTUUHYIo
(xapakTep B3aMMOAENCTBMA MaKpOMOneKyn 6efnka) CTPYKTypbl, YTO 1 onpeaensiet
MeXaHWYeCKy MPOYHOCTb.
Bvonorn u3yuyunu CTPYKTYpy reHOMa nay4bero Lienka, BCTPOWAM B annapat
HacneACcTBEHHOCTM NpoM3BoAcTBa 6enka WAEHTUYHOTO  Mayybemy  LWefkKy
TYTOBOMY LUENKOMPAAY, KO3aMm, APOXXXaM W MUKpPOOpraHM3mam onpeseneHHoro
Buga.

Nyyqwne pesynbtatbl 6blIM OCTUTHYTHI B MOCNEAHEM Cllyyae W Ha HeMm
OCTaHOBMUAUCb. ITOT MMUKPOOMONOTUYECKUIA TEHHOMOAMMULMPOBaHHbIA 6enok
6b11 UCMOMB30BaH /19 NPoM3BOACTBa 6e/IKOBOr0 BO/IOKHA TUMa Nay4bero Lenka.
Takoe BONOKHO, MPEBOCXOAALLee MO MPOYHOCTU BCe MPUPOAHbIE U XUMMUYECKMe
BO/IOKHA, Ha4yMHaeT MCMOMb30BaTbCA B 06nacTax, rae TpebywTca MaTepuasl
Nerkne M 0O4YeHb MpOYHble: MPOU3BOACTBO OPOHEXMWNETOB, CMeLKaHaToB,
MMNNAHTaTOB B MefuunHe. MOCKONbKY CTOMMOCTb TAKOr0 BO/OKHA OYeHb BbICOKaA,
noka OHO HaXOAWUT MPUMEHEHUE B OYEHb OrpaHNYeHHOM 06beMe.

3. BonokHa Ha OCHOBe MOMIMMOJIOYHOW KWUCIOTbl — noNnNakKTnaHblie —
nosyyarT Mo CAOXKHOI TEXHONOIMK, COCTOAWENR X BMOTEXHONOrMYECKOR thasbl U
nocnegyowein TPagULMOHHON XMMUYeCKOW TexHonoruu. W3  npupomHbIX
MaTepuanoB, cofepxalux nonucaxapugbl (Kykypysa, kaptodenb), nonydawoT
rOKO3y W MOMOYHYIO KWUCNOTY MNYyTEM KUC/IOMONIOYHOro 6poxkeHus. W3 Hee
nonyyatoT NakTUL U noaunakTug. 13 nocnegHero no TpaguLMOHHONR XMUYecKoM
TEXHO/IOTMK NOJMyYatoT MOMANNAKTULHOE BOMIOKHO. 10 XMMMYECKOMY CTPOEHUI0
3TO NoAnagump.

N3 Bcex nepeyncneHHbIX BWAOB BONOKOH, MOAYYEHHbIX MO HaHO- U
6MOTEXHONOTUAM, MOAUNAKTUAHOE BOMIOKHO 3aHANo Hebonbwoe (Ha YpOBHE
HECKOMIbKMX  MPOLEHTOB) MecTO CpeAM BOJIOKOH HOBOFO MOKOMEHUA U
NCNoNb3yeTcs, Npexfie BCero, B MeauuuHe (MmnnaHTatbl). Ecnn rosoputb 060
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BCEX 3TUX BOJIOKHAX W TEXHONOTMAX, UX 06Liee CBONCTBO — CbIPbEM He ABNAETCA
yrnesofopogbl  (HedTb, ras), u4to, 6e3ycnosHo, fenaeT UX  BeCbMa
nepcrneKTUBHbLIMA. Ho  Heobxogumo  ganbHeiiwee  COBepLUEHCTBOBaHMe
TEXHOMOTUM € LENbl0  CHWXeHWs  Ce6ecToMMOCTM U MOBbIWEHUe KX
KOHKYPEHTOCNOCOOHOCTH C MPUPOLHBIMU N XUMUYECKUMW BOJIOKHAMU Ha OCHOBE
yrneBojopofo0s.

Mocne 3aBeplieHNs 4acTU O HAHOBO/IOKHAX PacCMOTPUM OCHOBHbIE BUAbI
n3gennii n3 BOMIOKOH.

KomnosnTbl

Be3 BOMOKOH HEBO3MOXHO MPOW3BECTU HWU OfUH BUA TeKCTUNA (TKaHb,
TPUKOTAX, HeTKaHble matepuansl). HO TpafWLMOHHbIE U HAHOBOJIOKHA TaKXe
LUMPOKO WCMOMb3YIOT BO MHOMMX BUAAX KOMMO3ULMOHHLIX MaTepuanos, rpe
NOMMEPHYIO  MATpULy HanoNIHAKT  pasIMYHbIMKW  BUAAMW  MaTepuanos B
n3MenbyYeHHON opme (OT MMKpPO- A0 HaHOopa3mepoB). MocnegHne obecrneynBaroT
60/1bWYI0 NPOYHOCTb KOMMO3WUTOB 3a CYET CYLLECTBEHHOI0 YBENNYEHUS BHELLHeW
MOBEPXHOCTU U, Kak cnefcTeme, 6Gonblueld  BO3MOXHOCTM  MPOABAEHUS
MEXMOJIEKYIAPHBIX  CUA1  CLEMNJIEHNA  MeXJy 4acTuuamu  HanofHuTens wu
MaKpoMO/ieKyiaMn MaTpuLbl.

Mpon3BoOACTBO KOMMO3UTOB B MWpe ABASETCA OAHUM U3 Haubonee
OVWHAMWYHO pasBMBalOLWMXCA BWAOB MaTepuanoB, B KOTOPbIX HaxoaaTcs
pasfnnyHble HaHO- ¥ 60MblUIEro pasmepa yacTuubl. PasBuTME 3TOr0 Hanpas/eHUs
npakTMYecKoro MatepuanoBefjeHUs BedyeT 3a CO6OM pasBuUTUE XUMUKU U PU3NKK
MoSMMePOB, HAHOTEXHONOTrWii NPOW3BOACTBA HaMONHWTENE AN KOMMO3WUTOB, B
TOM 4WUCNe HaHoYacTuL, pasnyHbIX (opMm yrnepoda (YrnepoaHble BONOKHA,
yrnepoAHble TPY6KK 1 ap.).

Havnbonee spko nposBnseTca pacTyulias posb KOMMO3UTOB B ajpo- U
KOCMUYecKol obnactax. HoBOe NOKOMIEHNE CBEPX/IEFrKMX U NMPOYHbLIX KOMMO3UTOB
Nno3BoNseT CyLlecTBeHHO CHM3UTbL BeC COBPEMEHHOro camojieTa W pakeThbl.
MaTepunanbl COBPEMEHHbIX TPaHCMOPTHbIX CPeACTB BKAOYAKT 6OMbLUYIO OO
KOMMO3WTOB Ha OCHOBE TEKCTUAA U  MOMMMEpOB. Tak, COBPEMEHHbIV
naccaXupckuin camoneT Ha 50% COCTOMT M3 KOMMO3UTOB, BOEHHbI MCTpebuTens
Ha 60%, B aBTOMOGMNE MpPUMEHAeTCA KOMMNO3WTOB MNpuMMepHO Ha 10— 15 kr.
CoBepLUeHCTBOBaHNE KOMMO3UTOB MAET MO MNyTW MCNONAb30BaHUA TEKCTUNA U3
CBEPXMNPOYHbLIX BOSIOKOH HOBOIO MOKOMIEHUA (B TOM YMC/Ie HAHOBO/IOKOH).

2.2.2.3alNTHbIA TEKCTUAb U oaexaa

3T0 BMA wv34enniAi  HaxXOLWUT  OYeHb  LUMPOKOE  MPUMEHEHMe B
NPOMBbILW/IEHHOCTN  (3aliMTHAA ofexha pabOTHWMKOB OMAacHbIX W BpeAHbIX
NpeanpuaTUA, CUNOBbLIX CTPYKTYpP, cnacaTefieil, MoXapHblX, MeapaboTHMKOB,
CNOPTCMEHOB; oAexaa ANs 0TAbIXa, TYpu3ma).

B 3aTux ob6nacTtax Hambonbline ycnexn AOCTUTHYTbl B 3HaunUTeNbHOM Mepe
3a cYeT ncnonb3oBaHUA NBIC-TEXHOHOFVIIZ, HO TO/bKO COBMECTHO C
TPaguUMOHHBIMN  MEXaHNYEeCKNUMU (npﬂ,quVle, TKa'—IeCTBO) n  XUMNYeCKNMU
TexHonornamu. bonee TOro MHOrMe nOTpPe6UTENbCKME CBOMCTBA 3aWUTHOMY
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TEKCTUNO MOTYT OblTb COOGLWEHbI C MOMOLWbI TPAAULMOHHBLIX METOA0B
XUMUYECKOWN TexHonorum, 6e3 NBIC-TexHonorui.

B 3aBMCMMOCTM OT 061acTU MPUMEHEHWS 3al4WTHOFO TEKCTUAA U OfEXAbl
Habop CBOMCTB ((hYHKLMIA), KOTOPbIMW OHW AO/MDKHbI  06nafgaTb, MOXeET
0T/INYaTbCA, HO [OCTATOYHO 4acTO OMpefeneHHble CBOMCTBa ABNAIOTCA 06 MMM
ANS MaTepmanoB U 3aWUTHOM 04eXAbl PA3TMYHOIO Ha3HAYeHNS.

OCHOBHbIE CBOICTBa, KOTOpble HEO6X0AUMMO MpuAaTbh GONMbLUVHCTBY BUAOB
3alWMTHOM 04eX[bl: BOJO- " Mac/lo0TTaNKNBaHWE; OTHECTOMKOCTb
(orHesawMLLeHHOCTb); aHTUMUKPOBHOCTb. V3 LOMOAHUTENbHBIX MOXHO OTMETUTb
3alNTy OT BPeAHbIX TOKCMYHbIX BELLECTB B TBEPAOM, XWAKOW W raszoobpsaHoi
(hopme; 3alUTY OT pasNMyHbIX BUAOB paguaumn (y, a, @ Y®P); 3awuty oT nynb,
OCKO/IKOB CHapsi4oB, B3pbIBHOW BOJHbI; 3alWUTy OT OOGHapyXeHWs nOAerd W
TEXHWKMW B [AHEBHOe W HOYHOe BpeMs (Mackuposka); 6GeCnpoBOAHYIO CBA3b
(KOMMYHUKaUUKN) € BHELWHUM MUPOM.

[ns apmeiickoro, CnopTUBHOIO, MeAMLUHCKOT0 TeKCTUASA AONONHUTENbHBIM
CBOWCTBOM fBNAETCA AMArHOCTMKA COCTOAHWA OpraHuW3ma W nepeas MeauLMHCKas
MOMOLLb, & TOM YMChe AUCTaHLMOHHO.

MpugaHne Bcex 3TUX CBOWCTB 3aL4UTHOMY TEKCTUIIO U 0AeXAe JOCTUraeTcs
KombuHaumeir NBIC ¥ TpagMLUMOHHBIX XUMWYECKUX TexHonoruii. Pasbepem
HeeKoTopble NMPUHLUMBI.

Bogo- (rmapo) wn wmacno- (one0) oTTanKuBalwliMe CcBoOMCTBA. ITn
CBOWCTBa JOCTMralOTCA TPagULMOHHLIMA XUMUKO-TEXHONOTMYECKUMU MpuemMaMu
HaHeCeHMA W 3aKpenieHns Ha TeKCTuUe rMApo- 1 01eoPo6HbIX BELLeCTs.

C pa3BUTMEM HaHO- W OBWMOTEXHONOTMIA W, OCOBGEHHO, OGUOHWKK
(bMomMMMeTMKK) B NPOM3BOACTBO TEKCTUAA U LPYTUX MaTepuasnos MpuLin HOBble
TexHonornu. OHW OCHOBAHbLI Ha TOM, Kak Npupofa peLiaeT 3Ty npobnemy.

M3yueHue Bonpoca 6uonoramu, 60TaHUKamu, XUMUKaMW,
maTepuanosefiaMu, HaHOTeXHO/J0ramu mMokasano, 4TO B MPUPOfEe CBONCTBA
Co00LlaeT Hannyme Ha NOBEPXHOCTU TOHKOro cfos rugpogobHoro Bewectsa (B
OCHOBHOM >KMPHbIX BbICLUIMX KWCAOT— CTEapMHOBOW, ManbMUTUHOBON). Ho 3To
He ToNbKo rugpodobHas mnneHka. OHa, 4TO upe3BblYaliHO BaXHO, WUMeeT
HaHOLLEepPOX0BaTYyl0 NOBEPXHOCTb. MO3TOMY Kaniu BOAbl He MOTYT YAepXaTbCa Ha
Hell 1 Nerko CKaTbiBaloTCA MPU HEBOMbLLIOM HaK/IOHe WM BCTPAXUBAHUM.

NpeanbHol ruapo- n oneodo6HOW MOBEPXHOCTbIO 06nafaeT MOBEPXHOCTb
NenecTKoB noToca. JIoToC B ApeBHeernneTckoli MWUGONOrnM cuMTaeTca MAeanom
ynctoTbl. C Hero BMecCTe C KanisMu BOAbl CMbIBAlOTCSH BCE 3arpA3HeHuMs, faxe
XUPOBOTO XapakTepa. Wceneposatenm Hassanu aToT adekT
cyneprugpoo6HoCTN  «3PeKTOM 0TOCa», W HasBaHWe 3aKpenunocb 3a
TEXHONOTUAMM,  UCMONb3YOWUMKU  npuHUMn. OH  coyeTaeT  cheyuansHoe
rmapoobHoe XMMUYECKoe CTPOEHME BellecTBa MOBEPXHOCTHOW MMIEHKNM U ee
HaHOLWIepoXxoBaTyld  MOBEpXHOCTb. CnefyeT ckasaTb, 4YTO MOBEPXHOCTb
NPakTUYeckn BCEX PacTeHWi U MHOTUX XMBOTHbIX C BOJIOCAHbIM MOKPbITUEM B
60nbluen MM MeHbllen cTteneHn obnagaet ruApoPoOHbIMKM CBOWCTBaAMMK (B TOM
ynce NOBEPXHOCTb X/0MKOBOr0 BOJIOKHA).
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Mocne OTKPBITUA U U3y4YeHUs MexaHM3Ma 3dgeKkTa «10Toca» Y4eHble
6yKBanbHO 6pOCMANCL BOCMPOM3BOAWUTL 3Ty GUOTEXHONMOTUID Ha PasfMYHbIX
mMaTepuanax, B TOM 4ucfie U Ha TeKCTWUNEe. BbliM 1CNonb30BaHbl pasnnyHble TUApo-
1 onetobm3aTopbl C MCNOMb30BAHMEM MPUEMOB (DOPMUPOBAHUS HA MOBEPXHOCTU
HaHOLepoxoBaToO MNneHkM rugpodobusaTtopa. 3a cyeT I3TOro fJocruraercs
BbICOKMIA ypOoBeHb rMApPOOGHOCTM — 6GONee BLICOKWIA, 4YeM MpyW  MPOCTOM
ncnonb3oBaHue rmapodobu3aTopoB Mo KNacCUUYeCKoin TeXHONOTUN.

TeKCTUAbHbIE MaTepuanbl, NOAYyYeHHble MO 3TOW TEXHOMOTMMU, MPOWN3BOAAT
MHOrMe  3apybexHble  KoMnaHuu. B HasBaHMAX  urypupytoT  cnosa
«CYNnepruapodobHblii» N «ageKTnoToca».

Moka TEXHOMOrUA  «/I0TOC» 3aMEHMA  KNACCMYECKYH  XMMUYECKYyH
TEXHONIOTUI0 He B MOJHOW Mepe, NOCKOMbKY COOTHOLLEHWe LieHa/KayecTBO He B
nonb3y HOBOW TexHonoruu. B pgononHeHue K rugpodo6HoOCcTM M 0neotho6HOCTU
MOXHO CO06LWNTb TEKCTUIO CNOCOBHOCTL CaMoOouuMLaThCA OT rpasu. [na aToro
MCMNONb3YIOT HaHOoYacTULbl ABYyoKUcK TuTaHa TiOi. MocnegHne, UMeHHO B hopme
HaHoyacTuy, o06nafatT BbICOKON (HOTOAKTMBHOCTHLIO. [lornowas Y& nyuw,
monekynbl TiCb, nepexofs B BbICOKO 3HepreTuyeckoe (HOTOBO3OYXACHHOE
COCTOSIHME, MepefatoT CBOK 3IHEPrui0 Ha COCeAHWE MOMEKYNbl W TeHepupyoT
BbICOKO 3HEpPreTMYecKUil CUHINETHbIA KWCnopon W pagvkanbl. [locnegHue
paspyLatT 3arpA3HeHns Ha MOBEPXHOCTM. dTa TeXHONoruMs couyeTaeT B cebe U
HaHO3(M(EKT N NPUHUUMNLI (DOTOHUKMN.

OrHecToMKOCTb (OrHe3aluwWeHHOCTb). [ofgaBnsoLias 4YacTb TEKCTUNSA
NPoM3BOAMTCA U3 BOSIOKOH Ha OCHOBE OPraHWYecKMX MOSMMEpPOB, MO3TOMY OHU
BCe CMOCOGHbI ropeTb C Pas3HO CKOPOCTbID, Cropas MOMAHOCTbIO Cpasy uau
CHavana pacnnaBnsschb.

Tennon3nyecknii MeXaHW3M FOPEHUA TEKCTU/bHbIX MaTepuanoB 06Luii ¢
APYTUMWU BUJAMW B pa3HOW CTeMeHW FOoployYMX MaTepuanoB. STOT MeXaHU3m
BK/IOYaeT B Cebs MOABOJ K MaTepuany UCTOYHUKA FOPeHNUs U HaMuns K1Cnoposa,
Harpes [0 TemMnepaTypbl BOCN/JaMeHeHUs (XxapakTepHas 414 aHHOro MaTepuana u
YCNOBWIA TOpeHus), nuponm3 (TepMopasnoXKeHne) maTepuana C Bbl4e/leHUEM
rasoo6pasHbiX NPOAYKTOB rOpeHWs. Y CTONUYMBOE FOpeHne MOALEPXKMUBAETCA, ecau
TensoTa CropaHusa Bblle YHOca TennoTbl. O6WMA XMMW3M fpouecca ropeHns
OpraHuyeckux mMarepuanoB — pagnKanbHO-LemnHble peakuuu, npoTekaloline npu
BbICOKO  TemnepaTtype  (TEPMOOKWCAWTENbHAs  LECTPYKLMS). Kaxablii
BOMIOKHOO6pa3yloLMii NoANMep M BONOKHO Ha €ro OCHOBE WMMEWT creunuduky
XUMU3Ma ropeHus.

Mcxoga w3 Temnou3MkKn W XMMU3Ma FOPEHUS, WHTUOUTOPbI rOpeHus
(aHTUNVpeHbl) AOMKHbLI OKa3biBaTb TOPMO3slLee BAWAHME HA CTaAWI0 MWUPONU3a,
06pbiBaTb  pafWKanbHO-LeMHble peakuun, CBA3bIBATb rOplOYMe  MpPoAyKTb
CropaHms.

B KayecTBe aHTMMUPEHOB WCMOMb3YHT HEOPraHWYecKWe B KOMOMHauuMm ¢
asoTocofepxalmummn  BelecTeamMu. CyllecTByeT MHOXEeCTBO MNPOMbILIIEHHO
BblMYCKaeMbIX aHTUMWPEHOB C 6OMbLIEd WAUM  MeHbluel WHrubupyloLiei
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CNoco6HOCTbI0. HaHeceHve 1 rKcaLUI0 Ha TEKCTU/e 3TUX NpenapaTos NpoBOAAT
N0 KNaccn4eckom TEXHONOTUN: MPONMTKaA, CYLIKa, TepM0o06paboTKa.

CTabunbHblli 3h(eKT orHesalnTbl TEKCTUAA AOCTUTaeTCs, eCIM aHTUMMUPEH
BCTyNaeT B XMMWYECKYK CBfi3b C MOIMMEPOM BOJIOKHA WM 3aKpennseTca ¢
MOMOLLbIO CBA3YHOLLMX NOANMEPHBIX KOMMO3ULMWIA.

AHTUMNKPOOHbIE CBONCTBA. AHTMMWKPOOHbIE CBOMCTBA HEO6XOAMMO
co061aTb TEKCTU/IO, UCMOb3YEMOMY B 04eHb 6OLLIOM Yucne obnacTei: ogexaa
MefnepcoHana W 60nbHbIX; 60MbHUYHOE MOCTenbHoe 6enbe; 3aliMTHas OfeXAa
apMeincKoro KOHTUHIEHTa; 3aliuMTHas ofexzja paboumx ropsumx LeXoB U Apyrux
npodeccnin  TAXKENOro (U3NMYecKoro TPyf[a; CMOPTUBHbLIA TEKCTUNb; TEKCTUNb,
UCMONb3yeMblA  MPU  MPUHATAM  BOAHbIX NPOLEAYP; PpaHeBble MOKPbITUS;
UMMAaHTaThI.

Obwwnii noagxof pANA NPUWAAHMA TEKCTUMK aHTUMUKPOOHbLIX CBOWCTB
OCHOBaH Ha MNPMOCTAHOBMEHUWM POCTa BPefHbIX [18 YeNOBeKa NaTOreHHbIX
MUKPOOPraHW3MOB WAWN MNONHOE UX YHWUTOXeHWe. ITOT MPUHUUN peanmsyeTcs
nyTeM MCMOMb30BaHWS 6UOLMAHBIX MpenapaToB. [pu 3TOM XenaTenbHO 4TOObI
ououmabl 661K CENEKTUBHOTO AEACTBUS.

TpaguLuMOHHbIe TEXHONOTMW NPUAAHUA aHTUMWUKPOGHbLIX CBOMNCTB TEKCTUIIO
1 M3gennsM U3 TeKCTWUNA 3aK/YaeTcs B NMPONUTKe, CylKe U ukcaumn 6uoumnga
XUMUYECKOW CBA3BID UK C MOMOLLbIO CBA3YOLWEro (MofMMepHas KOMNO3nLKS).

B nocneaHve rofbl akTUBHO BHEAPSIETCS UCMOMb30BaHWE KONMOWUAHbIX
pacTBOpOB 6MOLMAOB, N MpeXAe BCEro HaHoyacTul, cepebpa, NyTeM 3akpenneHus
UX Ha TeKCTU/e TPagMLMOHHbIMUM cnocobamm.

Cepebpo C faBHWX BpeMeH K3BECTHO, Kak BeLLecTBO, NpeAoTBpaljaroLlee
LBeTeHne BOAbl (MOAABNAET POCT MUKPOOPraHW3moB). Vicnonb3oBaHue cepebpa B
(hopMe HaHOYacTWL YCWAMBAaeT €ero aHTUMWKPOOGHYH aKTUBHOCTb. TOYHBbIN
MeXaHW3M aHTUMUKPOBHOro AeiicTBuA cepebpa A0 KOHUa He u3yuyeH. B obuiem
BUAE €ro MOXHO c(opMynupoBaTb chefytolmnM 06pa3om: KaTMOHbI cepebpa
B3aMMOJECTBYIOT C  OTPULATENbHO  3apPSOKEHHOW  MOBEPXHOCTbIO  KNETKM
opraHusma, MpOHMKalT uepe3 MembpaHy BHYTPb KNeTKW, TrAe MNpOABAAIOT
OKUCNUTENbHO-BOCCTAHOBUTENbHbIE CBOICTBA, paspyllas OCHOBHbIE 371EMEHTbI
KneTKn MukpoopraHusma. LleHHbIM CBOWCTBOM cepebpa kak 6uoumpa, ABnseTcs
€ro cnoco6HOCTb MOAaBAATL POCT MUKPOOPraHW3MOB, AEWCTBYS Ha KIETOUHOM
YPOBHE U He B3aUMOAENCTBOBATb C K/IETKaMMW XUBOTHbIX.

WHTepecHbI/i BapuaHT MCMO/b30BaHWA HAHOTEXHOMOTMU AN AOCTUXKEHUS
aHTUMUKPOGHOro adexkTa —  3aKnOYeHMe OMOLMAOB B HaHOpasMepHble
KOHTelHepbl (LMKNOAEKCT PUH, JINMOCOMbI — BE3UKYNbl). B cnyvae
BE3WKY/, MaToreHHble 6akTepuu, MMeloLine CPOACTBO K Be3WKyflaM, aTakylT uX,
ObIpABAT MembpaHy Be3uKynbl W 13 Hee BbICBOOGOXAAIOTCA MOMEKYNbl WK
HaHouacTMLbl Guounaa.

W Kak BO BCEX MpefblAyLNX TEXHONOTUAX NPUAAHUA TEKCTUMIO 3aLyUTHbIX
CBOWCTB, 3f€Cb WCMOMb3YIT MNPEUMYLLECTBEHHO TPafWLMOHHbIE XWMUYECKUe
TexHonornn. OfHako WCNOMb30BaHWe HaHoyacTul, cepebpa, a B page cnyvaes
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OPYrUX MeTanfioB NepemMeHHOW BaneHTHOCTU (LMHK, TUTaH, Mefb), Habupaer
060pOThI.

Mcnonb3oBaHue cepebpa Kak 6uounga, 06yCcnoBNeHO He TO/IbKO Hay4YHbIMMW
N TEXHONOTMYeCKUMM  (pakTopamu, HO W  pPeKNaMHbIM  MPOABUXEHUEM:
MCMNob30BaTh MaTepuasnbl C COLepXaHnem cepebpa cTano MOAHbIM.

3awmTa  OT BPefHbIX TOKCMYHBLIX XUMWYECKUX 6MON0rMYecKnx
BewlecTB. ONacHOCTW, CBA3aHHble C [eWCTBMEM Ha UYelloBeKa BPEefHbIX
XUMNYECKNX BELLEeCTB, Hanbosiee CNoXHble N pasHOO6pasHbie U3 BCEX OMacHOCTEN
CO CTOPOHbI BHellHeli cpedbl (MCKNOYas OMACHOCTU, WCXOASALLIME OT camoro
yenoseka). B mupe ucnonb3ytotca 6onee 100 ThiC. OPUTUHANBHBIX XUMWUYECKUX
BELLeCTB, MOAABAAOLWAA YAaCTb KOTOPbLIX fieN10 PYK Yes0BeKa, W YMCNO0 UX TOJNIbKO
yBeNNUYNBaeTCs.

C XMMUYECKMMW BeLeCTBAMW 4YeNOBeK KOHTAKTUPYeT MNpuW WX CUHTE3e,
M3yyeHWW, NPOU3BOACTBE W MpUMeHeHUN (NpodeccMoHanbHas LeATenbHOCTb). B
0ObIYHOW >KM3HW YenoBeK KOHTaKTUPYeT C BPeAHbIMW BeLLeCTBAMMW TO/bKO BO
BHeWTaTHON  cuTyauun  (TexHOreHHas  KaTtacTpoda, BOWHA, Teppopu3M,
NPUPOAHBIA KaTaknn3m).

OnacHbIMU, BPefHbIMWU BelLecTBamMy AN Ye/loBeKa, Kak Mnpasuio, ABAAIOTCA
CaMMM )K€ YEe/I0BEKOM CUHTe3Wpyemble, a MPUPOSHbIe BellecTBa HanpoTues —
«[APY>KECTBEHHbI» (32 PefKUM UCKNIOYEHNEM) YEIOBEKY.

Mpu cosgaHWM 3alUTHOW OAeXAbl OT BPeAHbIX Bel,ecTB HeEO6X0AUMO
YyUnUTbIBaTb CnefytoLine GakTopbl:

1 YpoBeHb puCKa, KOHLEHTpauus BelecTsa, BpeMs BO3AelCTBUSA,
TOKCMYHOCTb, arperaTHoe coCTOfHMe (ras, >XWAKOCTb, TBepAble 4vacTuubl). B
3aBNCMMOCTM OT 3TUX (HaKTOPOB M 06/1aCTW MCMNONb30BaHWA 3aLMTHOW OAEXAbl
(apMus, MHAYCTPUSA, NOXapHWKKM, cnacaTenn) (GopmMupytoTca TpeboBaHUA K Heid.
OnacHOCTM W PUCKW BPeAHOro BO3AEACTBUMSA TOKCUUYHBLIX XUMUYECKUX W
610N10rMYECKNX BELLLECTB Ha YeNOBEKa W Ha XUBYI MpUpPOAY B NocnegHee Bpems
CUMBbHO BbLIPOCAM B CBA3M C WHTEHCU(UKaLMeid aHTPOMOreHHON [eATeNbHOCTH
yenoseka (XMMuyeckas ¥ MUKPOOGMONOTMYecKkas MPOMbIWIEHHOCTL), Yrpo3oi
XUMMWYECKOTO TEPPOpU3Ma, POCTOM TEXHUYECKUX W NPUPOAHBLIX KaTakKN1M3MOB,
BO3MOXHbIX W peanbHbiX BONH U KOH(MAMKTOB. OfHMM U3 MHOTOYMCAEHHbIX
METOA0B 3alWThl YeNoBeKa 0T XMMMUYECKUX U BUONOTMYECKUX BPefHbIX BELLECTB
ABNAETCA CNeLManbHas 3alnTHasa 0feXa, UMetoLas CNOXHYI0 KOHCTPYKLWIO, rae
CrneynanbHbll - TEeKCTWAb WUrpaeT rnaBHyl ponb. [loaTomy pAns Bblbopa K
Npon3BOACTBA 3(W(PEKTUBHOIO 3aWUTHOIO TEKCTUNS Heob XOAMMO MOHATH, Kak
MOFYT C TeKCTWIeM B3aWMO[EACTBOBaTb BpefHble XUMWYECKue BeliecTBa
(o 6uonornyeckmx — 0cobblii pasroeop).

2. Xumuueckas JecTpyKumua nonvmMepa BOMOKHa.

3. TIpOHMKHOBEHMEe (KWAKOCTb, ra3) B CTPYKTypy TekCTuna 3a cuyeT
CMauyMBaHWA WNW [aBneHWs, a CrejoBaTeNlbHO, ONACHbIA KOHTAaKT C KOXei
yenoseka.

4. MonekynapHas guddysna cKBo3b NoanMmep BONOKHA.

5. XumMnyeckas peakums c noaMMepomM BOJSIOKHA.
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Yalle BCero aTn ABMeHWUA NPOUCXOAAT B KOMOGMHauUuuW Apyr ¢ Apyrom, npu
3TOM NIMMUTUPYIOLWEA CTagueil U ABMAEHWEM paccMaTpuBaeTCAd MOMEKynapHas
AN dys3na TOKCUYHBIX BellecTB 4epe3 nonumep BOMOKHa. CnefoBaTenbHO, W
3 (heKTNBHAA 3aLLMTa C MOMOLLLIO TEKCTUNA MOXET ObITb JOCTUTHYTA MPU MPOUUX
BO3MOXHOCTAX 32 CUET TOPMOXEHNSA MONeKYNAPHOW anddy3um.

OCHOBHble (haKTOpbl, BAMSIOWME HA 3allMTHble CBOWCTBA TEKCTUNS OT
BPefHbIX BELEeCTB: XMMUYeCKOe CTPOEHMEe BOJIOKHOO6pasytowWwero nonumvepa,
(hm3nyeckas CTPYKTypa BONIOKOH, TWUM TEKCTUNA (TKaHb, TPUKOTAX, HeTKaHkKa),
NAOTHOCTb MPSXMW, MAOTHOCTb MEpPenneTeHns 1 BUA 3aKNIOUNTENbHOW OTAENKN U
MOKpbITUA, NpuUpoja annperta, ero MA0THOCTb, MOPUCTOCTb (MfeHKa, MeHa,
naMmuHaT v ap.).

CyuiecTByeT fBa BUfa 3aLLMTHOM 0feXAbl OT BPeAHbIX BELLECTB:

1 Ogexpa Ha OCHOBe TEKCTUNA, HENPOHMULaemMasa NS TOKCUYHbIX BELLECTB B
no6oi arperaTHoin opme (ras, XUAKOCTb, TBEpAOe). dTa HEMPOHWLLAeMOCTb
[JOoCTUraeTca MOKPbITUEM, NaMUHWPOBaHMEM — 06pa3oBaHWEM HENPOHWULaeMoro
cnos nonuMMepa: pesvHa npupoaHas U cuHTeTudeckasd, MNMBX. Takaa 3awmuTHasa
ofieXaa «He AbILWNT» N B HE AONTO HAXOAUTLCA Henb3s.

2. Ofexpa n3 ceneKTUBHO MPOHWLAEMOr0o TEKCTWUAA, KOTOPbI «(UAbTPyeT»
MONeKyNbl 60/bLWIOro pasMepa, NOCKO/bKY €ro HaHOMOpbl UMEKT pasMep MeHbLue
3TUX MOJIEKY/, HO NPOMYCKalOT BO3AYX M Napbl BOAbl (NOT), T. €. 3TO «Ablluallas»
ofexna. Monekynbl BpefHOro rasa, CMOCOOHble MNPOHUKATb B TEKCTUNbHYIO
CTPYKTYpY, copbupytotcs (MMMOBMAU3YIOTCA) MNOAMMEPOM BOJIOKHA, A8 Yero
MCMONb3YIOT BOJIOKHOOGPA3yLWMiA NoAUMep  ONpefeneHHOro  XUMWUYeCKoro
CTpOeHus. [loMONHWTeNbHO B TEKCTWbHYK CTPYKTYpy BBOAAT 4acTuLbl
HaHopasmepa, copbypytoLLMe TOKCUYHBIW a3 1 XWAKOCTb.

3awmrta oT 6MONOrMYecKN BpefHbIX BellecTB (BaKTepnmonornyeckas araka,
UH(eKLMN) [OCTUraeTcs C NOMOLLbIO CheuLofexAbl C BOAOOTTaNKMBAOLWUMN U
aHTUMUKPOBHBLIMYK (CneynanbHble NpenapaTbl) CBONCTBaMMU.

AMepMKaHCKMEe YyYeHble YycrnewHo paboTaloT Hafg co3gaHuem 60eBoro
KOMMNeKTa OfeXfAbl Confjarta, 3alWuwalolero 0T TOKCUYHBbIX XUMUYECKUX,
6M0M0rNYeCcKNX BeLWEeCTB (XMMuyeckas u Ouonornyeckas araka). lMpu 3Tom
cobnogaloT TpeboBaHMA Manoro Beca KOMMJIEKTa, 3awWuTy OT Meperpesa,
YCTOMUYMBOCTb 3(hpekTa, CMNOCOGHOCTb CcamoouumuiaTbCca (Ae3aKTUBMPOBATLCA).
ApXuTeKTypa Takoro KOMMIEKTa MHOFOC/OWHAasA: HapyXHbIl (1MLeBOIR) cnoi n3
crneynanbHOro TEKCTUAA, BHYTPEHHUIA — peakTuBHas MembpaHa, abCopbLUOHHBI
1 nocnefHuUiA cnoi, k Teny, obecneynBaeT KOM(OPTHbLIE YCNOBUSA.

BHewWwHW cnoii TekcTuna (TKaHb) M3roTaBAMBalOT M3 CreLuanbHbIX BOMIOKOH
C BbICOKOV KanmunnspHO/ CNOCOBHOCTbIO W C BKAKOYEHMEM KaTanu3aTopoB ANs
00€e3BpeXMBaHNA TOKCUYHbIX OTPaBAANOLWMX BELWECTB LIMPOKOFO ChnekTpa
fencTBna. B KavyecTBe KaTanusaToOpoB WCMOMb3YHOT chneuuanbHbll  Habop
(hepMeHTOB. BHyTpeHHAs MembpaHa 3amojiHeHa HaHoyacTMLamu OKCUAOB
mMeTannoB. B HaHO- M MuKponopax Mem6paHbl 3acTpeBatoT 6MONOrMYeckme
OTpaBfslolWMe OpraHn3Mbl. AKTUBMPOBaHHbLIA yronb, Yyrnepog B dopme
HaHOYacTWL, BXOAAT B CTPYKTYPY 3TOW 3alMTHON OAEXAbI.
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3awmTta OT pasnyHbIX BUAOB paguauyum (a-, 0-, y-, Y®P). 3awwuta
yenoseka OT a-, P-, y- u3nyyeHus Heobxofuma [na pabOTHUKOB aTOMHbIX
3M1EKTPOCTaHLMIA, TMKBUAATOPOB aBapuii Ha 3TUX CTAHLUMWAX W Ha cryyaii saepHoi
BOMHbI BCEM MOMNafalolWMM B 30HY A[epHOro B3pbiBa. JTa CUTyauus peanbHO
cyuiecTBoBana npu aBapuu Ha YepHobbinbckoih AC n Ha dakycume.
OT a-, P- u3nyyeHuii xopowo 3awuuialoT KOCTIOMblI M3 NAOTHOW MHOFOCNORHOM
TKaHW C NlaMWHUPOBAaHWEM BHeWHero cnof. OT Y- W3NyYeHUs, UMENLEero
BbICOKYI MPOHMKAIOLWY CMNOCOGHOCTb, 3aMTUTLCA MOMIHOCTbIO HENb3f, HO
3alWNTHAA OfeXAa C MHOTOC/OWHON TKaHbO 3aliuaeT oT pafuoakTUBHON Mbiaw.
Micnonb3oBaHWe MHOFOCNOWHOrO TEKCTUAA W3 HAHOBONOKOH MOBbILWAET 3 GeKT
3aWmnThl OT a-, P-, y- paguayuu.

KocTiom kocmoHaBTa (NASA) 4ns BbiIX0Aa B OTKPbITbIA KOCMOC COCTOUT U3
14 cnoes, nocnegHue 13- v 14-i1 cnon npefCcTaBAsAtOT co60M KOMOMHaLMIO U3
MeMOpaHHbIX (HaHOMOpbI) CNOEB M3 apaMWAHbIX BOMIOKOH. Takoil KOCTHOM, Mo
faHHbIM NASA, 3aluuiaeT OoT BCeX BWMAOB paguauuun, uUmerolweli B OTKPbITOM
Kocmoce. Ha pucyHke nokasaH KOCTIOM KOCMOHaBTa fn8 BbIXOfa B OTKPbITbINA
KOCMOC. JTOT KOCTIOM fABffeTcs, 6e3yCnoBHO, OfHUM M3 CaMblX BbICOKUX
OOCTVKEHWA WHXEHEPHOW MbICAM B 3aliUTe uYenoBeka B 3KCTPeMasnbHbIX
yCNnoBuAXx.

NASA COBMECTHO C [ApyrMmu CTpPyKTypamu, paboTalowumu  no
HanpaBfeHNI0 KOCMWUYECKMUX WCCNefoBaHWiA, €O34ann HOBbIA BUA NONUMEPHOrO
matepuana, ycToM4mBOro K a-, P-, y- pagmauuu.

3awuta oT Yd-nyuyeli— npobnema NpoPuUNakTUKM OHKOMOTMYECKUX
3a60/1eBaHN (paK KOXWu) B permoHax noBbIWEHHON 403bl Y D -yyeid B CONHEYHOM
cnektpe (Agpuka, HOXHble wTathl CLUA, KOroBoctouHas Asus, ABcTpanus).
3awmTta gocTuraeTcs C MOMOLWbBIO TEeKCTUNA U3  BOJIOKOH OMNpefeneHHoro
XMMWYECKOr0 CTPOEHMS, MNPSHXKM UM TKaHW BbLICOKOW MAOTHOCTU C OKPacKoii
onpefeneHHON UHTEHCUBHOCTH.

3awmTa 4YenoBeka OT MNy/b, OCKO/IKOB, B3PbIBHbIX BOJSIH, KOMOLWUX Y
pexywmnx npegmeToB. 3awuta Tena (BCEro M MO 4acTaM) YenoBeka OT
MeXaHWYeCKNX MpesMeToB, ABVKYLIUXCA C OTHOCMTENbHO BbICOKOW CKOPOCTbLIO,
BeCbMa C/IOXKHaA 3afjaya, B peLleHWN KOTOPOM HYXAalTcsA, B MEpBYH OYepefb,
apMeiCKNiA KOHTUHTEHT, NOANLKA, CNOPTCMEHbI 1 Ap.

K aToii rpynne pucka OTHOCATCA MOTOLMKAWUCTbI, MNUAOTbI TOHOYHbIX
MalunH. PelleHne 3agaynM NeXWUT B MNOCKOCTM 3(PHEKTUBHOrO noraweHus
(guccmnaymmn) aHeprumn, NpuxopsLieiics Ha onpefeneHHble y4yacTku Tena. Takas
3aWMTa MOXET 6blTb B 60/bLUEN MAN MeHbLUEl CTeNeHn obecneyeHa cneynanbHol
3alWmnTHOM ogexpoin. Ho Hambosnee akTyanbHa npobnema 3awuTbl OT BCEX
MepeyncneHHbIX Bbille BO3AEWCTBMIA ANs apMelicKoro cocTaBa BO BpeMsi 6OEeBbIX
DEeNCTBUIA.

Mo apmelickoll Knaccuukaumm, 3awiuta Tena OT OMAcHbIX NpesMeToB
(Nynn, OCKOAKWU, HOXW W T. 4.) AENUTCA Ha MATKYI0 M XeCTKyto. O6bIYHO Takoii
BUf 3alyMTbl Has3blBAOT My/neHenpobnBaeMbiM XWUNETOM, XOTA OH CnocobeH
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3aWmilaTte He TOMbKO OT Nynb. He cyuwiecTByeT abCONMOTHO HenpobuBaemblxX
Xunetos. MpasBunbHee roBOPUTL 0 6ONbLUEA NN MeHbLUER UX MPOHULAEMOCTHU.

BpoHexuneT fOMKEH He TOMbKO 3aluiiath, HO 1 6biTb 4OCTATOYHO NIEFKUM,
rMOKUM, YA06HbLIM B HOCKE, BNMCLIBATLCA B 06LWNIA 60eBO KOMMAEKT.

OCHOBHaf  uyacTb  MAFKOrO  3alWWTHOFO  XwWneta—  TeKCTUAb U3
BbICOKOMPOYHbIX BOJIOKOH HOBOr0 MNOKONeHWs (apomaTWyeckue mnonmamupbl,
BbICOKOMOJIEKY/IAPHBIA  NOAN3TUNEH). B cnyyae >XecTkoro xwujneta B ero
CTPYKTYPY MOHTUPYIOTCA KepamMUYeckne HaHOCTPYKTYPHbIE MNACTUHbI.

Mackuposka (kamypnsx) B nw060oe BpemMa CYyTOK W B 060
MeCTHOCTM. 3ajaya CTaBuiaCb W CTaBUTCA BOEHHbIMM BO BCe BpeMeHa. B
HacToslLee BpeMs 3Ty npobnemy cnefyeT pasfienMTb Ha [Ba HanpaBleHus:
MacKupoBKa B iHEBHOE BPeMSA U MacKMpoBKa B HOYHOE BpeMsA. Cnocobbl pelleHuns
3TUX ABYX 3a4ay NPUHLUNNANLHO pasHble.

MackupoBka B fiHEBHOEe Bpems 6blfia akTyanbHa C [aBHWX BPEMEHW, Korga

OXOTHWUKM 3a AWKUMWU >KMBOTHBIMW CTapanucb OblTb A1 HUX HEBUAUMBIMM,
MCNONb30BaNN NPUEMbl MPUPOAHONA MUMUKPUM, CTapannCb CAUTLCA C OKPackKow n
PUCYHKOM XKWMBOW nNpupoAabl. [ns 3TOro MCNoMb30Bann packpac Tena Wm
MaCKMpOBKY NOAPYYHbIMKU MaTepnanamu. Takoi crnoco6 MackupoBKW MpUMeHAncs
W B Cny4yae Heo6XOAMMOCTWM CKPbITbCA OT ABYHOrux Bparos. Ceivac a3ToT
NMPUMUTUBHBINA CMOCO6 MAaCKMPOBKM 3a/10KEH B apMeiiCcKnii Kamydnsx.
OpHako coBpemeHHas apmua CLUA un HATO nownu panblwe W B33M Ha
BOOPYXXEHME MPUHLMUM «XaMefeoH», T.e. MWCMOMb3YT MOAUPULMPOBAHHbIN
MeXaHU3M MNPUPOLHOA MUMMKPUM XaMefneoHa, CMOCOBHOro npum Heob6XoAMMOCTHU
M3MEHATb OKPacKy W PUCYHOK, MOMHOCTbIO CMBAACh C OKPY>XKaloLleli Npupoaoii.
[na 310ro Mcnonb3ylT chneunanbHble XPOMHbIE KpacuTenu, M3MeHsoLwWwme uBeT
nog BO3feCTBMEM TemmepaTypbl, 3MEKTPMYECKOro ¥ MarHuTHoro nons, pH
cpefbl, Y® nyyeit n jpyrux uMnynbcos.

TeKCTU/bHbIA MaTepuan, OKpaleHHbIi XPOMHbIMW KpacuTenamMm u B
KOTOPbIA BCTPOEHa CUCTeMa YynpaBfieHWs LBETOM XPOMHbIX KpacuTteneit, bygaet
M3MEeHATb CBOK OKPAacky M pUCYHOK B COOTBETCTBUM C OKpY>KaloLleil cpefoid (nec,
Nyr, NYCTbIHA U Ap.).

3afaya, pelwleHHas Ana 3alWTbl CONMAAT, NepeHeceHa U Ha MUPHbIE YC0BUA
(nBOViHbIE TEXHOMOTMMN): MOAHAA OfeXAa, NOpPTbepbl, 3aHaBeChl, 0601 € APHeKToMm
«XaMeNneoH».

MackupoBka B HOYHOE BpEMS BO3HWUKNA CPaBHUTENbHO HeLaBHO, B
cepegmHe XX BeKa, KaK OTBeT Ha MOABMBLUMECA CMOCO6bI MAEHTU(MKAL MM
(Npn6opbl HOYHOTO BUAEHMUA) NtOAEN M TEXHUKM HOUYbKO C NMOMOLLLIO NpU60POB,
OCHOBaHHbIX Ha geTekunn HK- (Tennosusopbl) n CBY-nyyein (pagapbl) OT noaei
N TEXHUKMN.

B KaXXOM KOHKpPeTHOM Cnydvae 3afiaya pellaeTcs CBOMMMW CpefCTBaMy.
3awmta OoT O06HapyxeHus npubopaMn HOYHOrO BUAEHUS, OCHOBAHHLIMU Ha
getekumn WKu3ny 4Yenus o6bekTa HabNlOAeHMA, pellaeTcas € MOMOLLbO
crneynanbHoON reoMeTpun pPUCYHKa, MOMYYEHHOrO KpacuTensMu, v MEeHALWUMN
onpefeneHHbl CNeKTp NornoweHns n ncnyckaHna B UKobnactu.
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B cnyyae geTekuuM C NOMOLLbLIO TENA0BU30POB WUCMNONb3YHOT TEXHONOTUIO
(hopMMpOBaHMA Ha MNOBEPXHOCTWM TEKCTUNA YNbTPAaTOHKOW MeTan/inyeckoi
(antoMUHMIA) NNeHKKU, OTpaxatoLl el 1 paccenBatoLLell TenaoBble Nyyn.

MacknpoBKy MpoTWB AeTekuun C nomowbio pagapos (CBY) pewatT ¢
MOMOLLbIO CMeLManbHbIX Meramarepuanos, fenawwmnx 06bEKT MOMHOCTHIO
HEBMAMMbIM, KaK B Cly4ae TEKCTUNA C CUCTEMON «cTenc». Ons TeKCTUnsa Takas
TEXHOM0rnA Noka ewe B pa3paboTke.

MegTekcTunb. MeguunmHa ogHa w3 Hambonee ycnewHbix ob6nacTtei
ucnonb3osaHna NBIC-TexHONOrUiA, B TOM Y1c/ie B NPOMU3BOACTBE MEATEKCIUAA, U
370 cnefytoLine HanpaBieHNs.

[unarHocTuyeckuini - TeKCTWAb W OfeXAa CO BCTPOEHHbIMW fAaTymKamu,
NMPUEMHUKAMW W aHa/im3atopaMmy COCTOAHWUA opraHusma (60/bHOr0 naumeHTa,
6oiua, cnacatena u T.4.). [nf 3TOro MCNOMb3YKTCA MUHUATIOPHblE AaT4WKM,
KOHTaKTUpytoLW e Yepe3 HaTenbHOe 6Gefibe C Te/IOM YefioBeEKa W onpegenswouue
€ro OCHOBHble (hM3MONOTMYeCcKMe napaMeTpbl U X OTKNOHEHWE OT HOpMbl. Bonee
NpoABMHYTble peleHns (apMeickuii 60eBOI KOMMNEKT) — OKasaHuWe MepBoi
nomowin (ogexpaa): TpaHCcAepManbHas KanenbHuua, QHOpMUpPOBaHWE NaHreTKn K
ﬂP_

OAHO M3 HanpaB/leHWI/ [MArHOCTUMYECKOW M fevyebHOW  ofexabl —
TeneMeguumMHa. B 3TOM cnydvae nauueHT KOHTPOAUPYeTCA AUCTaHUMOHHO. 3TO
He TONbKO  npo6nema MefuUMHBI, HO W BaXHasa coUManbHas  3ajava
OUCTaHUMOHHOW AMarHOCTUKMW, BOCCTAHOBMEHUA, 340POBOr0 06pasa XU3HU.

3TN Xe peweHuns ¢ nomowbio NBIC-TexHONOrMIA UCNONL3YIOTCA B CNOpPTE
BbICOKMX LOCTWXXEHWI, B 3KCTPeMaNbHbIX BUAax CNopTa, B O4eXAe ANa OoTAblxa.
MeATeKCTUNb — 3TO W paHeBble fie4eOHble MOKPbITUA HOBOFO MOKO/EHUS,
UMNNAHTaTbl U Pa3fnyHble OpraHbl U TKaHW.

YMHas MogHaa ogexpaa. Muorme peweHuss NBIC-TexHonorui,
NnonyyYeHHble B MEPBYIO ouepefb A8 CUMOBbLIX CTPYKTYP, MefWLMHbI U CNOpTa,
noayyYnnu KOMMePUYECKoe pelleHne B MOLHOW ogexae:

. ofieXaa CO BCTPOEHHbIMU MUHMWATIOPHBIMU MUKPO- M HaHO3MEKTPOHHbIMM
cucTemamu: rmbkKnii MoBUNbHLIA TeneoH, TeneakpaH, NPoLeccop, aHTeHHbl, GPS
(TMOHACC);

. ofiexpa ¢ NporpaMMHbIMU U3MEHEHUSAIMU LIBETA, PUCYHKA U AaXKe CUNyaTa;

. ofexja, pearupyrouias LBeTOM Ha HaCTPOEHMUE;

. ofexpa, npegynpexpatouias 06 onacHoCTy;

. ofex/a, CBeTALLasCa HOUYbI0 MPY OCBELLeHUN hapamu TpaHcnopTa;

. ofexpaa Ans cnopTa U oTAbixa, o6ecneymsarowias  3awuty OT

nepeoxnaxAeHus n neperpesa M KOMGOPT B MOAOAEXKHOM MPOCTPAHCTBE B /IHOGbLIX
MOrOAHbIX YCNOBUSAX.
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NBICot aHrn. Nano-Bio-Info-Cogno — HaHo-, 610-, UHPOPMALMOHHbIE U
KOTHUTUBHbIE TEXHONOTNK

Puc. 2.2.2.
[.ons KOMMO3UTOB B KOHCTPYKLMKN camoneTa

Nortoc

Puc. 2.2.3.
Cxema hopMupoBaHMA Kanau BoAbl Ha rMapodho6HOM MOBEPXHOCTU U
CMoco6HOCTbL CaMoO4YUNLLATLCA 3TOM MOBEPXHOCTU
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Puc. 2.2.4.
KocTioM KOCMOHaBTa A4N1d BbIX0fa B OTKPbIThIA Kocmoc (NASA)
KOHTpO/ibHbIE BOMNPOCHI:
UT0 03HauyaeT abbpesmatypa NBIC?
PacckaXuTe 0 BTOPOM TuMNe HaHOBOJIOKOH.
Komnosutel - 310?
CKO/IbKO NPOLEHTOB KOMMO3NTOB COAEPXUTCA B caMonéTte?
CKO/IbKO C/I0€B B KOCTIOME KOCMOHaBTa?

2.3. MegnynHCKNe TKaHU, UX BUJbI

Komnanusa Invista paspabaTbiBaeT WHHOBaLMOHHbIe nporpamMmbl DuPont B
obnact TekcTuns. WHHoBaumum - Haubonee 3Ha4YMMOE UM KanuTanoemkoe
HanmpaBneHve  paboTbl  KOMMaHwWW,  peanusaumsa  npoekta Body  Care
(MWKpokancynupoBaHue  HWTeil) ana  6Genbs M KOPCETHbIX  U3LeNuii.
MuKpokancynmposaTb B HUTU MOXXHO B CYLLHOCTW BCe YTO YrOLHO - 3KCTPaKThl
anos Bepa WAW Mopckux Bogopocneit Chitosan, meHTOna, aHTWGaKTepuanbHbIX
BELLECTB, 31eMeHThl cepebpa, - 4o6MBasCb NpU 3TOM 3afaHHbIX NOTPEONTENbCKUX
CBOWCTB. Peyb naeT He TONbKO 0 KOM(OPTE U TUTMEHE, HO M O IEYEHUMN - areHTOM
MWKPOKancynnpoBaHUa MOTYT CTaTb W NleKapCTBEHHble Mpenapatbl, K npumepy,
WHCYNUH. DddeKT BO3AeHCTBMA 3HAUMTeNeH, Befib Ha KBafpaTHOM CaHTUMeTpe
MONOTHA WM TKaHW pasMeLjaeTcsd OKOMO MW/MOHA MWKPOKancya; O NATK
MWNNVNapAoB - Ha npeAmeTe 6enbs CpefHUX pasmepos. lMpu 3TOM TpagULMOHHbIE
TEKCTU/bHblE TEXHONMOTMM  He TMpeTeprneBaldT 3HAYMTENbHbIX  U3MEHEHWN:
obpaboTka B  Mpouecce  KpalleHWs,  3akpenneHue  cTabuimsaTopamu,
annpeTupoBaHue C NPUMEHEHVNEM LLUMPUIbHBIX MAWWH C NAOCOBKOIA. Pa3BnBaeTtca
nporpamma Ha OCHOBE HaHOTEXHONOMMMW - pa3paboTaHbl, OCBOEHbI B MPOU3BOACTBE
W B HacTosllee BpemMA HaxoAgATcs B CTaguyM MapKeTUHIOBbIX HapaboTok
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TepMoperynvpyemble BONOKHA. [1poABUraeTcs Ha pblHKaX MpsXXa Ha OCHOBE
BoNMOKOH Tactel Estrelai Tactel Hyperbright, o6ecneunBatowme TeKCTUIO
YHUKanbHble onTuyeckne addekTol. ECTb U Apyrve npoekTbl. B To Xe Bpems
y4YeHble W CheunannucTbl KOMNaHWW He OocTaBuAu 6e3 BHMMaHUA W LIBEHble
TeXHonMormnM. B 4acTHOCTW, B OCHOBe WMHHOBauuu Garment Engineering nexuTt
ngea body scanner, TO ecTb CKaHMPOBaHWA Tefa K/AWEHTA WAW MOKynatens c
nocnegytowWwmMmM nepeHocoM MOCTPOEHHON TpexmepHoW mogenn ogexgbl (3D) Ha
LBYMepHble packnafku nekan. CyTb HOBLUECTBA B TOM, YTO 3Ta uies peann3oBaHa
He B CTaTUYHOM pexume, a B AUHAMWUYHOM - B XOJ€e peasibHOro ABMXEHWs Tena B
YCOBUAX OKPYXatoL X BO3AeiCcTBMIA. B pe3ynbTaTe onepatop nonyyaeT rotoByto
Mogenb - C MNpunyckamuW Ha nocagky W 3asopamu. O MapKeTUHIOBbIX
BO3MOXHOCTAX 3TOr0 MeTofa CBWUAETENbCTBYET XOTA Obl TO, 4YTO B TeuyeHue
paboyero fHA OH MO03BO/SAET MOAYYUTb FOTOBble packnafku ¢ 1000 uenosek.
PasymeeTcsa, npy 3TOM UCMONb3YIOTCS PAL HOY-Xay W CBEPXMOLLHOE NporpaMMmHoe
obecneyeHune. MOMUMO peBONIOLMKM, OXMWAAEMON B chepe WHAUBUAYANbHOIO
nowmBea, 4OBOAKM M Nocagkn rotoBoi ogexabl, Garment Engineering oTKpbiBaeT
NPUHLUMNNANBHO HOBble BO3MOXHOCTM [N aHTPOMOMETPUYECKUX W3MEPEHUR K
COBEpLUEHCTBOBaHMS 6a3 AaHHbIX TWMOBLIX Nekan fANA W34envuil MaccoBOro
npousBoACcTBa. Takum obpasom, creyuanuctbl Invista ckasann HOBOe CNOBO B
NpaKTVKe TPEXMEPHOro NPOEKTUPOBaHNA OAEXAbl, MPUOPUTET KOTOPOI 3aKpemnseH
3a DuPont.

YJyeHble HefaBHO CO34anu HOBbIA METOA MO MNONYYEHWO MeAULMHCKOro
maTepuana. lMonyyaemble B pe3ynbTaTe TKaHW W3roTOB/EHbl M3 GMONOTrMYECKUX
KOMMOHEHTOB Menbyailleil BeMYMHbI, KOTOPble CMOCOGCTBYIOT BOCCTAHOBNEHUIO
NOBPEXAEHHbIX ANUTENNEB N OPraHOB YeNI0BEKA.

Mpumepom ucxofHoro obpasua A18 CO34aHUA HaHOMaTepuasnoB CTaiu
HacToAwWwmMe 6GMONOTUYECKMe TKaHW, KOTOpble SABNSIOTCA COEAUHUTE/bHbBIM
BELLECTBOM B XXVMBOM opraHu3Me. OHW OMpefensoT CTPYKTYpYy OyAyLWnX KNeTok,
CNnoco6CTBYIOT HapaluBaHWIO MbIWL, W OpraHoB B OpraHuame. VIMeHHO 3TOT
maTepuan npugaeTt 31aCTUYHOCTb M YNPYFOCTb MbILWLAM W 3NUTENNAM.

2.3.1. 13 4ero cocTouUT MeAULNHCKAA HAHOTKaHb?

CTpyKTypa AaHHbIX TKaHeli 04YeHb CNoXHas. OHWM COCTOAT W3 PasNINUHbIX
GMONOTMYECKM aKTUBHbIX MOMEKYN, COEAMHEHHbIX MeXAy [Apyr Apyrom
6eNKOBbIMW BOJIOKHaMW. [NS M3roTOBMEHUS AaHHbIX TKaHell yueHble NpoBenu
HEeCKONbKO NleT 3a paspaboTkamy U onbiTamu. HakoHel, OHW BbipaboTanu
COBEPLUEHHO HOBYH YHWKaNbHYK TEXHOMOTMK  HAaHECEHUS >KUAKOCTM C
KOMMOHEHTAMW  pasHblX 6enKOBbIX COEAWHEHWI, TaKMX KaK /aMUHUT,
(OMOPOHEKTUH,  (MOPWMHOrEH ¥  KO/NareH, Ha  MOBEPXHOCTb  CYXOro
NoNMANMETUICUNIOKCAHOBOIO NoanMepa. Ha 3Toli NOBEPXHOCTU yacTuLbl GENKOB
HauuHalT CBOK paboTy, B3aUMOAENCTBYS APYr C ApYyrom. 3aTem Mpu MOMOLLU
TpadapeTHoiWA neyatu cnoi 6enkKoB, MMeLLNX HaHOMETPOBYO
MUKPOCKOMUYECKYIO TONLMHY, 3aKpeniseTca B CETKY C MHOXeCTBOM PasfiMyHbIX
fA4YeeK W HAHOCUTCA Ha BMAXHYI0O MNOBEPXHOCTb MOAMU3ONPONUAAKPUIMUHA.
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[aHHas MoBepxHOCTb OYeHb BOCMPUMMYMBA K TEMMEPATYPHLIM W3MEHEHUAM U
HauyMHaeT aKTMBHOEe CamMoOpacTBOPEHMEe NpW MNOBbIWEHUU TemnepaTypbl. Takxe
HarpesaHue CNoco6CTBYeT COEfMHEHUIO YacTul, (UOPOHEKTMHA W MO3BONSAET B
pesynbTate BbIpaboTaTb 3N1aCTUUHYIO U KPENKYto 6MONOrNYECKYIO TKaHb, KOTOPYIO
NPUMEHAIOT NPU MeLULUHCKMNX onepalmsax.

C nomouibi0 AaHHbIX HaHOTKaHell MOXHO Nerko ynpaensTb 6enkoBbIMU
BO/NOKHaMKW, co3fjaBas pas3Hoo6pasHbie (opmbl, pa3mepbl W Kapkacbl. 3T0
no3Bo/seT CRApPaBUTbCA C MEAULMHCKMMW OnepauusMy pasiuYyHON  CTeneHu
CMIOXHOCTU.

He MeHee MHTepecHON 1 MepcnekTUBHON fBnseTcA habpuLUeBTM KA - CUHTE3
TEKCTU/bHOM U hapmaLeBTUYECKO oTpacneil. OgHO U3 AeliCTBYHOLWMX W YCMELHO
nNpUMeHsieMblX M306peTeHnii - TkaHb Lycra Body Care, co3gaHHasi COBMECTHO
komnaHuamn Lycra u International Flavors & Fragrances. bnarogaps ocobbim
MUKpOKancynam 3TOT MaTepuan npy CONPUKOCHOBEHUM C KOXel crnocobeH
Bbl4eNATb MacCy TMOMe3HbIX BeWecTB - OT apoMaTMYecKMx KOMMO3MLMA 1
aHTULLENNIONNTHBIX KPEMOB [0 BUTaMUHa E 1 3kcTpakTa anos.

Takke MOXHO npuBecTM ewé OAWH  MOMOXWUTENbHbIA  Npumep K3
OTEYeCTBEHHOW  MPaKTWKW  MNPOU3BOACTBA UM YCMEWHOr0  MPUMEHEeHUs
HaHOTeKCTUNA B MefuLMHe - OHKonormn. Okasanocb, YTO Ha TEKCTUbHOW
OCHOBE, Kak 6MnopucTom cynepcopbeHTe C MOMOLbI TEKCTUBHOW TEXHOM0rm
(neyatb) M MNOAMMEPHON HAHOKOMMNO3WUUWIA - Treneii C BKAKOYEHUEM B HUX
LUMPOKOr0 acCopPTUMEHTA 1eKapCTB, MOXHO CO3faTb KOMMO3ULMOHHbIA NevebHbIN
TekCTUNb «Konetekc» LWIMPOKOrO acCOpPTUMEHTA, B TOM uMcfie U ANS NOMOLM B
NeYeHNN OHKOMOTNYECKNX 60/bHbIX. Takume HaHOKOMMO3UTbI Ha TeKCTW/bHOW
OCHOBe MO3BOMIAKT HanmpaBNeHHO MOABOAMTbL K PakoBOM OMyX0onu Heo6Xxogumble
nekapctBa. OHWM ABNAKOTCA YHWBEPCANbHbIMU /e4e6HbIMU  UHBEKUMAMK, Kyda
MOTYT 6bITb BK/HOYeHbI Nt06bIE NIeKapcTBa CerofHsALWHero AHA 1 3aBTpallHero. Beé
3TO NO3BOMAET YAYYLWINUTb KayecTBO JKM3HWM OHKOMIOTMYECKUX GONbHBLIX W
YBENNUYUTb CPOK WX XU3HK 6e3 peLuanBoB.

Takum o06pa3om, MOXHO chenaTb BbIBOJ O TOM, UYTO OCBOEHUe
HaHOTEXHONOrNA  TeKCTUNbHON  oTpacnbio  TpebyeT  CO3A4aHMA  HOBOrO
000pYl0BAHMA U HOBbIX BbIMYCKHbIX (OPM OTAENOYHLIX MaTepuanos, pelleHus
npobnem cTabunmMsaymm HaHO3IMY/NbCWMIA W KOHTPONS KayecTBa TeKCTWU/bHbIX
mMaTepuanoB C HOBbIMW BUAAMW OTAENOK M 3p(eKTOB. ECTeCTBEHHO, 3TO TpebyeT
60MbWNX MaTepuasbHbIX 3aTpaTr, HO B MNPOMbILIEHHO Pa3BUTbIX CTpaHax
NMOHUMAIOT, 4YTO MPUOPUTETHOE Hanpas/leHWe B TeKCTUAe - 3TO BHefpeHue
HayKOeMKMX TEeXHOMOrMi, M03BONAWMX MPOU3BOANTL MaTepuanbl  HOBOFO
MOKO/MIEHNS, MO03TOMY WHBECTULUMM B «YMHbIA TEKCTUMb» BKNAAbIBAKOTCS
3HaUYUTENbHbIE YCUAUSA.

KOHTpO/bHbIE BOMPOCHI:
Yro Takoe habpuueBTuKa?
W13 yero cocTouT MeanLMHCKasa HaHOTKaHb?
Kakas komnaHus usobpena body scanner?
Kakue TKaH1 1CMosb3ytoT B OHKOMOrMn?
Kakue komnaHun nsobpenu TkaHb Lycra Body Care?
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2.4.TexHonorna ncnosib3oBaHNA aHTI/I6aKTepI/IaI'IbeIX TKaHen B

NErKOM NPOMBbILLIEHHOCTH

®upma Smartfiber AG (FepmaHus) paspabatbiBaeT, NPOU3BOAUT W NpojaeT
(YHKLUMOHaNbHbIe BONOKHA Smartcel ¢ pasnMYHbIMK CreynanbHbIMU CBOMCTBAMM
W ANA pas/INYHbIX CErMEHTOB MPOMbIW/IEHHOCTU. ®PYHKLMWOHa/NbHbIE BONOKHA
obecneunBatoT npekpacHoe perynupoBsaHue Temnepartypsl, BbICOKOE
aHTub6akTepuanbHoe " yMeHblUuatoLee 3anax  feicTsue, obnapgatoT
3/1eKTPONPOBOANMOCTBIO WM YHUKANbHBIM ~ KepaMUYeCKUM  MPUMEHeHWeM B
MefuLMHe W APYTUX  B3bICKATeNbHbIX  BbICOKOTEXHOMNOTUYHBLIX  WU3[eNnsX.
HekoTopble BbICOKOKAYeCTBEHHbIE WU3LENNSA, KOTOPbIE YXKe MOSABUNNCHL HA PbIHKE C
BOSIOKHamMn Smartcel, 6binnM npefcTaBneHbl Ha Apmapke Techtextil 2007 Bo
®paHkdpypTe. BonokHo Smartcel clima aBnsetcd MWKpPOakKyMynsaTopom Tenna
06bemMom [0 60 gxoyneid/r BonokHa. OHO npefcTaBaseT cob60lii MUKPOKOMMO3NT C
TepMoperyvpytowmmMm CBONCTBAMMW, OT/IMYAETCA OYEHb XOPOLIEeNd TEeKCTUNbHOM
nepepaboTKol ¥ paBHOMEPHOM CMOCOGHOCTbIO K OKpawwuBaHuio. [Jaxe npu
BbICOKOW CTEeMeHW HamoMHEeHUS MOBEPXHOCTb BOMIOKOH OCTaeTcs rnagkoi. 370
obecneynBaeT MOMyuYeHWe BOMOKOH C MAOTHOCTbIO, Heobxogumoin  Ans
obneralowWux  TeNO0  TEKCTWIbHbIX  MaTepuanoB, W  feflaeT  BONOKHO
HEeYyBCTBUTE/IbHBIM K MEXaHWYECKUM U XUMUYECKUM BAuAHUAM. Bce 3Tu
(hakTopbl CMOCOGCTBYKOT MEPMAHEHTHOCTU (YHKUWIA U MO3BONAOT CTUpPaThb
TEKCTU/bHbIE MaTepuanbl. V3roToBuTeNnM MOCTENbHOro 6enbs MPUMEHSAIOT 3TO
BOJIOKHO B CBOeW MpoAyKuuu AnS KOHAMLMOHWPOBAaHWA MOMELLEHWA, T. K. OHO
nornowaeTr n3bbITOUHble TENO W BNary B CNafbHAX W CMAr4yaeT BO3HMKaloLime
HeNpuATHbIE MUKOBbIE TemmepaTypbl BBEPX W BHWU3, CMOCOGCTBYS CMOKOMHOMY
cHy. K npogyktam, KOTOpble M3roTaBiMBalOTCA MO COGCTBEHHOW TEXHONOrUW,
oTHocATcA Bluemagic-Ball n Bluewish.

ManeHbkune wapukn Bluemagic-Ball geiicTBytoT aHTU6GaKTepuanbHO npu
Nto60 MaWMHHOK 1 pyyHoin cTupke. Kpome Toro, BbICTUpPaHHOe TakuM 06pa3om
6enbe oueHb foNnro octaetcs 6e3 3anaxa. 3TO TUIMEHWYeCcKoe [elCcTBUe
coxpaHseTcs fgaxe nocne 160 uMKNOB CTUPKW. VI3MeHeHMe UBeTa MHAMKaTopa B
lwapukKax YyKasblBaeT, KOrfa HYXHO 3aMeHATb Bluemagic-Ball. «Yo6wniiny»
6aKTepuii B mpoLiecce CTUPKX NMOMELLAIOT TONbKO B CTUPANbHYO MaLWHY UK Tas.
Mpn KOHTaKTe C BOJOW M3 LIApMKOB BbICBOGOXAAKTCA MOHbI cepebpa 1 BO Bpems
CTUPKN pacnpefensTcs B TEKCTUNbHOM Matepuane. Ao 10 Hegenb ocrtakoTces
UMNPErHUPOBAHHbLIMN  MOHamMu  cepebpa  BbICTUPaHHble TakuM  06pas3om
TEeKCTUNbHbIE MaTepuanbl. [epmatonornyeckuiv Tect ProDerm nogTeepaun
OT/INYHYIO COBMECTUMOCTb C KOXEeW M TKaHAMW, NPU 3TOM TakXe BbIMOMHAKTCA
napameTpbl ctaHgapta EN I1SO 10993. Kpome Toro, BonokHo Smartel Bioactive
BK/NIOYEHO B CMUCOK 3Konoruyeckoro craHgapta Oko-Tex B KauyecTse
610aKTUBHOTIO BELLECTBA.



2.4.1.AHTnbakTepmanbHas TexHonorua Polygiene

Polygiene — coBpeMeHHasi TeXHOMOrUS aHTMOAKTepManbHOM  3aluThbl
ofexnabl, nyTeM 06paboTKM TKaHeil cepebpom AN MpeAoTBPaLLEeHUs MOSBAEHUE
GakTepuii, BbI3bIBAIOLWMX HEMPUATHLIA 3amax, a TakXe pasNM4YHbIX MWUKPOOOB,
BMPYCOB W rpubkos. TexHonorus Polygiene B nepByt0 ouepedb Mpu3HaHa Kak
6e3onacHoe M 3ddekTNBHOEe GaKTepuocTaTuyeckoe cpeacTBo. B ee ocHose -
06paboTKa caMbiX pasHblIX MaTepuanoB (B OCHOBHOM TEKCTWAA) HaTypanbHbIMU
conamu cepebpa (xnopug cepebpa) — BbICOKOIPHEKTUBHLIM MPOTUBOMUKPOOHLIM
CpeAcTBOM. YenoBevyecKUin NOT CAYXMWT NUTaTeNbHOW cpefoi Ana 6GakTepuid.
Pa3MHOXasCb, OHW BbI3bIBAIOT HENPUATHLIN 3anax WM YrpoXKakT 340POBbI0 KOXW.
[laBHO [0Ka3aHO, YTO HaTypanbHble CONM MepepaboTaHHOro cepebpa CMOCOGHbI
noAaBnATb pasBUTME MWKPOOPraHU3MOB, KOTOpPble BbI3biBalOT 3anax. B
pesynbTaTe ogexaa unvm 06yBb, 06paboTaHHble MMMU, MakKCUManbHO  [JONTO
ocTaetcs
CBEXE.

Puc. 2.4.1.

IMOCTOAHHbIA KOHTPO/b 3amaxa, 4To TaK Heo6X0AUMO B MPOLOIKUTENbHBIX
noxogax. Polygiene HeiiTpanu3yeT 3amax, OCTaHaBAWBaeT POCT BbI3bIBAOLLNX
3anax 6GakTepuit u rpu6os. Polygiene oTBe4yaeT caMbiM BbLICOKMM CTaHgapTam
6e3onacHoOCTM W rurneHol Koxu. OH He BMellMBaeTCA B ECTECTBEHHYIO
b6akTepmanbHyl nopy Koxu. Polygiene fenaet Xu3Hb o0fexabl, 06yBM W
CHapshKeHUa fonblie, NOTOMY YTO 6aKTepun 1 Ype3MepHOe MbITbe He paspyLlalT
BOJIOKHA TaK 6bICTPO, KaK 3TO MPOUCXOAMT Ha Heo6paboTaHHOM MaTepuarne.

TexHonornsa Polygiene 6bina cos3gaHa B 1999 rogy rpynnoi LUBeACKUX
yyeHbIX ans Polygiene AB - komnaHuu-nocTaBlinMKa XMMuKaToB. B 2006 rogy
KOMMaHus BOLWIAa B KPYMNHbIA XxonguHr Perstorp AB u Tenepb HOBbI GpeHA
CTPEMUTENIbHO pa3BuBaeTcs bGnarofaps TOMY, YTO MOCTOAHHO paspabaTbiBaloTCA
HOBbIE PeLIeHns 415 caMblX pa3HblX MaTepuanos.
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Polygiene

Puc. 2.4.2.

OpHako cBolicTBa Polygiene ewe wupe. OHa He TONbKO ybmBaeT 6akTepun, HO W
NPenaATcTBYeT PasMHOXEHWI0 pa3HoobpasHbiX rpubkos. MpuyeMm 3TOT APdekT
COXPaHAeTCA Ha NPOTSAXEHUWU BCEr0 BPEMEHW, B TEYEHME KOTOPOro UCMONb3yeTcs
nsgenve. TexXHONOrMA He MeHsieT OKpacKu MaTtepuana W He BAWAET Ha €ro
(hyHKLMOHaNbHble CBONCTBA, a BO3JENCTBME C YENOBEYECKMM TEeJOM MOXET
NMPUHECTU KOXE TONIbKO nonb3y. MoaTomy Polygiene MOXeT MCNONb30BATLCA AaXKe
B MeAUUMHCKOW npakTuke Ans 06paboTKyM NepeBA30YHbIX MaTepuanos, KOTOpble
HenocpeacTBEHHO KOHTAKTUPYIOT C OTKPbLITbIMU paHaMmu.

AhekT Polygiene coxpaHaeTcd B TeEYEHUM BCErO0 TUMWUYHOIO BPEMEHMU
MCMOMb30BaHNA U3A4ENUa, Y4TO MOATBEPXKAAETCH Kak MPOU3BOAUTENAMU OLEXAbl,
Tak n He3aBUCUMbIMU nccnefoBaTenbCKUMM nabopatopuamu.
Polygiene He BnAWAeT Ha OCHOBHble (PYHKLWOHAaNbHbIe CBOWCTBA TEKCTWU/bHbIX
mMaTepuanoB U He U3MEHSET MX OKPACKM.

Without Polygiene With Polygiene

Puc. 2.4.3.

Cpok cnyx6bl nsgenusa, o6paboTaHHOro consmm cepebpa, yBennumBaeTcs,
NMOCKO/NIbKY OHO peXxe CTMpaeTCqd M He MNOBpeXAaeTcs BO3JeicTBUEM GakTepuil.
Kpome TOro, Takyt Ofexay MOXHO CTupaTb He B CU/IbHO rops4eii Boge, 4TO
TakXe NpoANeBaeT CPOK ee CyX6bl.
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HesaBucumble nabopaTtopHble UCCNEA0BaHUA HECKOIbKUX WUCMbITATENbHbIX
WHCTUTYTOB MpoTecTupoBanyu obpaboTaHHble Polygiene maTepuanbl Ha Hanuuue
onacHbIX AN Yenoseka 6akTepuin. PesynbTaTbl UCMbITAHWUA NOKa3ann yCTOWYUBbIA
3(h(heKT B OTHOLIEHUN LLIMPOKOTO CNeKTpa 6akTepuid, BUPYyCOB, TPUOKOB W M/eCeH
n rpubka, cpegn KoTopbiX Takme kKak MRSA (pasHOBMAHOCTb CTaUIOKOKKA),
OCTpbIi pecnupatopHblit cuHagpom (TOPC) Bupyca KopoHa v nTuumii rpunn.
Mpnyem adhdeKT NONMHOCTHIO COXPAHAETCA BECb CPOK CNYXO6bl 0fexAbl, 00yBU Un
CHapskeHusa. TexHonorus 6opeTcs He C 3anaxoMm, Kak CnefCcTBMEM, a C ero

NPUYUHOA — GO/MIE3HETBOPHBIMU OpraHmM3Mmamu. [OTOMY ofexzja ocTaeTcs He
MPOCTO CBeXeld, HO 1 Ge3onacHoi AnA Koxu Tena. OHa He MeHseT NPUPOLHYHO
6aKTepmanbHyo thnopy KOXMW.

How does Polygiene inhibit the growth of

bacteria? V#*-
Polygiene

3 step action to eliminate bacteria effectively and safety

Puc.2.4.4.

Polygiene ncrnonsb3yetca  Ana  nNpous3BOACTBa  O4exAbl, 06yBu u
cHapshkeHnsi. CBOICTBa TaKMX MaTepmanoB N03BO/AET CTUPaTb MX FOpasfo pexe, a
3Ha4YMT, B MOXOL MOXHO YMakoBaTb MeHblue 6Garaxa. AKTyalbHO NS TYpUCTa,
nockonbkKy o06/eryaeT Bec plok3aka. IT0 yb6eAWno Uenblii pag napTHepoB
KOMMaHuu, TakKux Kak npoussoanTenn Buff, Arc’teryx , La
Sportiva, Patagonia, Haglofs.Lowe Alpine n mHorue gpyrue.

TexHonorua Polygiene yaosnetsopser  camMbiM  BbICOKMM  CTaHAapTam
6e30nNacHOCTM W TrUrMeHnyHocTn. O6paboTKa He BAUAET Ha €eCTEeCTBEHHYIO
MUKPOMNOPY Ha NOBEPXHOCTU YeIOBEYECKOM KOXMN U MOXET NPUMEHATLCA faXe B
COBPEMEHHOM KAMHWYECKOW npakTuKe B Buae 06paboTKM MnepeBA30YHbIX
martepuanos.

O6paboTka Polygiene yBennumsaet cpok cnyXx6bbl u3genus npefoTepalias
NnoBpexjeHne marepuana 6akTepuaMy a TakXe 4acTbIMU CTUPKaMu. TexHOoNorus
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nossonsetT CTUPaTb sewwn PEXE W MPU MeHee BbICOKMX TemmepaTypax, a Takxe
o6xoguTthcs  6e3  3amacHOro KOMMiaeKkTa B MyTewecTBUA W aBTOHOMHbIX
CNOpPTUBHBIX MEPONPUATUAX.

TexHonorua Polygiene, ocHoBaHHas Ha  06paboTKe  TEKCTWU/bHbIX
maTepuanoB CONAMM MOMYyYeHHbIMU U3 nepepaboTaHHOro cepebpa, y40BeTBOpseT
BCEM COBPEMEHHbLIM 3KONOrMYECKUM CTaHAapTaM 4TO NOATBEPXKAAETCA HaIUyueMm
nenbna bluesign 1 BXxoguT B nepeveHb 0406pEHHbLIX MPOAYKTOB MeXAYHapOLHO
TEKCTUbHOM accounauum Oeko-Tex.

Co3gaHHas B 1999 rogy rpynnoi LWBEACKUX YYEHbIX TEXHOMOrus ObICTPO
3aBoeBasia nNpuM3HaHMe Kak 3dpekTMBHOe U 6GesonacHoe 6GacTepnocTaTMycckoe
CTpeAcTBO. B HacTosAwee Bpems BCe MpaBa Ha TEXHONIOTWMIO MNpUHaANexar
KomnaHun Polygiene AB cosgaHHoii B 2006 roay Kak AoyepHee npeanpustune
KOoHLepHa Perstorp AB.

KOHTpOsibHblE BONPOCHI:
Kakue BosiokHa npoussogut Smartfiber AG (epmanus)?
Kakue cBoiicTBa umeet Polygiene?
WmeeT nn ogexga u3 Polygiene BpefHble KayecTsa?
B kakom rogy cosgaHa TexHonorus Polygiene?
UT0 yKa3blBaeT Ha TO, YTO HY>KHO 3aMeHsTb Bluemagic-Ball?

SRR R
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1 PA3SOEN. MNP OBOPYAOBAHNA N YCTAHOBKW,

MHHOBALINA
To, 4UTO CerofiHa Hayka, - 3aBTpa TexHuKa.

daBapg Tennep

3.1. TexHoNnorvsA NOArOTOBKN KayeCTBEHHbIX YCTAHOBOK AJ/1 MoLivBa

CoBpeMeHHast LwBeliHas MPOMbIWIEHHOCTb Pa3BMBaeTCA B COBOKYMHOCTU C
BbICOKUMW TEXHONMOTUAIMU W MPOrpeccoM. B HacTosliee Bpemsi Ansi MOBbILLEHUA
3eKTUBHOCTM NPOM3BOACTBA W MNPOMU3BOAUTENBHOCTM TpyAa B LIBEAHOM
NpPOW3BOACTBE MCMOMb3YIOT HOBelillee KOMMbOTEPU3NPOBAHHOE 060pYyAOBaHME U
CUMCTEMbI aBTOMAaTM3MPOBAHHOIO MPOEKTUPOBaHUA. KOMMNbHOTEPHbIE TEXHOMOMMU
OTHOCUTENbHO HEeAaBHO MPUMEHANOTCA B LUBEAHOM Npou3BoAcTBe. B nocnegHee
BpEMS MMWKPOMPOLIECCOPHAasA W KOMMbIOTEpPHAas TeXHMKa cTana BHeApsATbCA B
NpOM3BOACTBO M3rOTOBMAEHUS OfeXAbl ele 60nee  WHTEHCUBHO. CerogHs
aBTOMATU3MPYOTCS MHOT Me 3Tanbl MOLIMBA U U3TOTOBAEHUS Of4EXAbl, HaUYMHas OT
NPOEKTUPOBAHMS no BbIMO/HEHUS OTAEN0YHbIX " [EeKOPaTUBHbIX
TEXHONOTUYeCKUX omepauuii. MupoBble nugepbl MPOW3BOACTBA  LUBEHOrO
060pyA0OBaHNsA,  MCMONMb3ys  MHHOBALWOHHblE  TEXHOMOrWMW,  NpeanaraiT
noTpebuTensm 6bITOBbIE M MPOMBbILLIEHHbIE LIBEWHbIE MALINHbI.

MalluHbl C KOMMbIOTEPHbIM YMpaBfeHWEM — CcaMblii MPOABUHYTbIN
npoaykT. [lpocToTa o6palleHWss — OTAUUYUTENbHAs OCOGEHHOCTb 3TOr0 BMAa
WBEWHbIX MawwuH. Hannume 31eKTPOHHOW nnatbl MO03BOASAET 3anOMUHAThb
LWBeliHbIe onepaLMnm U KOHTPOAMPOBAaTb MPOLECC LWNTbSA, a CneLnanu3npoBaHHbie
WBEWHO-BbILIMBAIbHbIE MalUVMHbl NO3BOMAIOT CO034aBaTb Ha TKaHW HacTosLiue
Npon3BeAeHNs NCKYCCTBaA.

CneKTp COBPEMEHHOrO LWBEHOro 060pyf0BaHMS Ype3BbIYANHO LUMPOK.
MpoteccrnoHansHO nojobpaHHOe LiBeiiHOe o06opyfoBaHWMe [ANA aTenbe WM
MOLIMBOYHOrO Lexa YCMewHOo pellaeT KOMMIEKCHYK 3afadyy Mo HanaXuBaHWio
6ecnepe60HOr0O M BbICOKOSKOHOMWYHOFO  Mpouecca MNPOU3BOACTBA €
ONTMMasbHbIM KO/IMYECTBOM LUBEW, 3aKpOWLLMKOB, crneunanuctos BTO u uHoiA
paboueii cunbl. [naBHas xapakTepucTuka LWBEAHOro ob6opyaoBaHus —
COBPEMEHHOCTb. OTO MO3BOAUT MPEB30MTW KOHKYPEHTOB ¥ 3aBOeBaTb cepaua
nokynatenein. Bblbupas 060pyaoBaHMe HYXHO 06paTuTb BHMMaHWe Ha
TEXHUYECKME XapaKTepUCTUKH, a TaKKe:

- Ha yfo6cTBO B 0bpaLleHnm;

- YCTPOWCTBO pyYeK pPerynaTopoB HaTAXKEHUS HUTOK;

- pasmepbl gucnnes;

- Kak MOoAHMMAaeTCs NMPUXMMHasa nanka;

- 3PrOHOMWUYHOCTb;

- CNOXHOCTb 3anpaBKy HUTOK;

- Ha CKO/MbKO KOM®OPTHO LWBee Npy paboTe Ha MaLLUHE;
- BO3MOXHOCTb ObICTPOI M Nerkoi nepeHacTponKku;

- Hanuuume aBTOMaTU3aLmu;
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,» ONTUManbHOe COOTHOLIEHWE MeXAYy LeHON W noTpebuTenbCKUMKU CBOWCTBAMMU
MalLLWH.

CoBpeMeHHOe LWBeiHOe MPON3BOACTBO MOXET 6biTb MaclTabHbIM WK
He6onbwWw KM, MNPEACTaBAATb COBOI cpasy HECKONbKO MOLWMBOYHBIX LEXOB WK
MasieHbKYt0 MacTepCKylo: crneynduka n 06bembl KOMMIEKTaLMWN ONpefenatoTcs B
3aBMcMMOCTM OT Lenell W 3ajady, creymannsauum, BO3MOXHOCTEA KOMMaHWM Ha
Tekyuwem 93Tane. OfHako B N60OM cnyyae peHTabenbHoe W NpUObIIbHOE
npounsBoACTBO 0653aHO 6bITb TMOKUM, MOGWNbHBLIM, OMEPATUBHO pellaTb HOBbIE
3aflaun, 3anyckas HOBble TexHOJ/IOrMyeckue npoueccol. [MpodeccuoHansHoe
wBeiiHoe o6opyfoBaHWe OTKpPbiBaeT neped Bnafenbuamy NPeaAnpuATUA Mo
MOLENNPOBaHNI0O W MOLWKUBY OfeXAbl U akceccyapoB. K JoCTOMHCTBAM MallvH
MOXHO OTHEeCTW WX [AONTOBEYHOCTb W HAAEXHOCTb, KOTOPble 3a/0KeHbl B HUX
npoekTMpoBwMKaMm. OHM  NO3BONAIOT YNYYLIWTb KAyecTBO BbIMYCKaemoi
npoayKuuu, cpenatb ee OPUTMHaNbHOW U ApKoi. COBpeMeHHOe BbICOKOTOYHOE
WwBeiiHoe 060pyAoBaHMEe — 3TO BNOXEHWe B pa3BUTUe OM3Heca, BIOXEHWE B
3aBTpalWHMin geHb. CoBpeMeHHOe LWBeiiHOe 060pyAOBaHWe MNO3BOMAET BbIABUTH
OCHOBHble TeH[eHLMW pa3BuTUA OTpacnu: MakCuMMmanbHas asToMartm3auus,
BbICOKas NMPON3BOANTENBHOCTD, MHOT0O0npeaunoHnocCTb, LIMpoKune
TEXHONOrMYECKNE BO3MOXKHOCTHU, HafEXHOCTb.
3.1.1.1ly4wine Npon3BOANTENIN NPOMbILLIJIEHHOK LUBEAHOr0 060pyf0BaHNSA

B  HacToAwee Bpema  NpPOMbIWeHHOe  LWBeliHOe  06opyjoBaHue
npeAcTaBNeHo TakMMW (pupMaMn K3 asmatCKUX U eBpONemcKkMx CTpaH, Kak
«JUKI», «SHUNFA», «GOLDEN», «WHEEL», «JACK», «SIPUBAY,
«TYPICAL», «<GEMSY ».

OfHa w©3 nonynspHbiX (QUPM-NPOU3BOAMTENEA — AMOHCKas Mapka
«JUKI». 3Ta KOMNaHUs BbINyCKaeT OBEPIOKM, OLHOWUTOJfibHblE MPAMOCTPOYHbIE,
[OBYXWUTOMlbHble MPAMOCTPOYHbIE, MeTeNbHble, MYrOBWYHbIE MallWHbl, a TaKxXe
annapart, npefHa3HauYeHHbI 418 nowmBa MPAMbIX W KOCbIX KapMaHOB —
«JUKI APW-896».

Ewe ofHa nonynspHas Mapka MNPOMbILAEHHbIX LWBEAHbIX MaWnH —
«SHUNFA». 9Ta KOMNaHusa BbiMycKaeT 060pyA0BaHMNe AN PacKPOMHbIX LEXO0B, a
TakXke TMPAMOCTPOYHbIE W CTerasibHble MawuHbl BbICOKON0 KayecTBa W noO
[OOCTYMHBIM LieHaM.

MpsAMOCTPOYHbIE, MYrOBWYHbIE, KOMOHKOBble  MalWHbI  MPOU3BOAUT
ToproBas Mapka «GOLDEN- HEEL».

Kpome npoMmbilWeHHbIX MallWH, B MPOWU3BOACTBE MCMONb3YHOT MallWHbI
BNI@XHO-TENN0BO 06paboTkn (BTO). K BTO 0THOCAT naporeHepartopbl,
rnagunibHble OCKWU, NPecchbl NS TNaXeHUs.

Cpefin MNpOMbILWIEHHOT0O 060pyf0BaHNA MONYNAPHbI W MPOM3BOAUTENN
packpoiHoro o6opygoBaHuna. K HUM OTHOCAT NIEHTOYHbIE, AUCKOBble MallUHbI, &
TakXKe aBTOMAaTWYECKMe PacKpoiHble KOMMAeKCbl 0T npoussogutenein «JUKI»,
«TYPICAL», «<SHUNFA».
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3.1.2. PelATUHT NonynsipHbIX MOAENe NPOMbILIMIEHHbIX LWBEAHbIX

MawimnH 2019 roga:
Ll BeliHas mawmnHa «<PFAFF 1050 SRP»

A

I CfAFf
0 ~

Pnc. 3.1.1.
L BeitHas mawnHa «PFAFF 1050SRP»
3TO CKOpPOCTHas, HafeXHas MallMHa C KayeCcTBEHHbIMU CTeXkamu u 6e3

MOCafKu TKaHW. Perynupyemas BbicOTa MOAbEMA /1anKW, WMEKTCS pasbeMbl Ans
NOAKMOUYEHNS KOMMblOTEpa, OCHallleHa pacro3HaBaHMEM ocTaTKa HUTM B
Wwnynbke. BCTpoeHHbI NpuBog Servo, HagexHas B 3KCMayaTauuu, npakTuyecku
He TpebyeT peMoHTa.

Ll BeiiHas mawunHa «Typical GC 6850»

1
Puc. 3.1.2.
Ll BeiiHaa mawmnHa «Tupical GC6850»
MpeaHasHavyeHa 4Ns MaccoBOro NOLWIMBA W3AeNWil, B OCHOBHOM ANA NIErKUX U
CpefHUX TKaHel (xnon4yatobyMaxKHble, CUHTETUYECKUNE, TPUKOTaXHbIe). MalunHa
cKopocTHass — A0 4000 cTeXKoB B MWUHYTY, C ANMHOW CTexka Ao 5 mm. Cmaska
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LleHTpasn3oBaHHas. Moabem nanku 6 MMm. MpPoABMXKEHME: HUXHUIA TpaHcmopTep U
(PUKLMOHHbIN ABUTATEND.

Ll BeliHas mawnHa «Juki DDL-8100 E»

Puc. 3.1.3.
Ll BeiiHas mawunHa «Juki DDL-8100 E»

OfHOMTONbHAA MallMHA C peevyHbIM NpofBuxeHWem. lMpegHasHayeHa Ans
pa6oTbl C MaTepuanaMmu cpefHelt NAOTHOCTU. CKOPOCTb MawlnHbl 4500 CTeXKOB B
MUHYTY, C AIMHON CTeXKa 5 MM. TUXUiA pexxum paboThbl.

3.1.3. Kputepuun BblI6opa NPOMbILLNEHHbIX WBEAHbIX MallWUH

Bbi6ypas MpOMbILWIEHHbIA LWBEWHbIA annapart, cnegyeT Y4YWTbiBaTb, BO-
nepBbIX, TO, YTO 3TW MalMWHbI B OCHOBHOM BbIMONHAT OA4HY (DYHKLMIO, a BO-
BTOPbIX, — C Kakol TKaHbto OyfeTe paboTaTb. ECTb MaluHbl 415 MOLWKBA
nsgenuii M3 KOXu, ANA MOLKBa YeXN0B ANS aBTOMOOGWNEN, CYMOK, a TaKxe Ans
06VMBKM MArKON mMebenn. [na 3TOro Cyuw,ecTBylOT MalWHbl UPMbl «Zoje» —
mogenn «ZJ 5300», «ZJ 8500-H», «ZJ 9800-A-D3B».

CyLLecTBYOT CKOPHSKHbIE MallWHbl 414 MOLWMBA U3AeNnii U3 mexa, a Takxe
MeLIKO3aWMnBOYHbIe A4 3aliVBaHMs MELWKOB W3 0YeHb MAOTHOW TKaHW. [pu
BbIGOpe MAWWH CnefyeT yuyuTbiBaTb U UeHY. O4HUMU W3 NyYWUX TaKMX MalluH
aBnaTeA PUpMbl «Siruba», «Brother», «Yamata», «Typical», «Pfaff». OHU oueHb
HafexHbl B 3KCMAyaTauum 1 He TpebYT 4acToro peMoHTa.
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Si
ofdtnct YAMATA
TYPICAL PrAarr

Puc. 3.1.4.

Nlorotmnbl ypm, NPOM3BOAALLKX LIBEHOE 060pyA0BaHMe

LleHbl Ha NPOMbILLIEHHbIE LIBEAHbIE MaLUNHbI

LleHbl Ha MawuHbl pasHATCA B 3aBUCUMOCTW OT MNpefHa3HayeHus,
0COOGEHHOCTU KOHCTPYKLMM U npousBogmTens. Takoe o6opyaoBaHue TpebyeT
6oMbWNX 3aTpaT Ha 3/IEKTPO3IHEPTMIO, B TO >KE€ BPEMA OHW OKynaewmble,
CKOPOCTHbIE N TUXOXOAHble B paboTe. M0 CpaBHEHWUIO C AeLleBbIMU MallMHamu,
poporve Mogenu 6onee KauyeCcTBEHHbl W3-3a MaTepuanoB, W3 KOTOPbIX OHU
CAenaHbl. KOHTpONbHbIe BONPOCHI:

1. Ha uyTto Hago obpalaTtb BHMUMaHWE NpY MNOKYMNKe LWBEAHbIX MallnH?

Kakue pupMbl NpOM3BOAAT COBPEMEHHbIE LUBEMHbIE MALIWHbI?
YTo Takoe Servo?
Kakue mawmHbl nponssoaut gpupma «GOLDEN- HEEL»?
Kakas pmpma ogHa 13 camblX NONYAAPHbLIX?

o &~ w DN
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3.2. MpuHUUN paboTbl PyUYHbIX U NMHEBMATUYECKUX NPECCOB

B cTpemuTenbHO pasBuBalOLeincs IKOHOMUKe MPeanpuaTAS Nerkoin
MPOMbILIAEHHOCTH, ANf  TOro 4YTo6bl  6blTb  KOHKYPEHTOCMNOCOOHBbIMM  Ha
BHYTPEHHEM 1M BHELIHEM  pblHKe,  HYXJalTCA B MepeocHalleHun
NMPOM3BOACTBEHHbIX  MOLWHOCTeA. Kaxpoe MpoM3BOACTBO,  3aHMMaloLLeecs
BbIMYCKOM KOXTanaHTepenHoW npojyKuuu, MOLKWBOM OAeXAbl, Cheuogexibl
06yBW, W3rOTOBMEHWEM TEHTOBbIX YKPbITWIA, NanaTok, YexOoB AN MOOWbHbIX
Tene(oHoB, CMOPTUBHbIX CYMOK W WHBEHTaps, CTankuBaeTca € npobnemoit
YCTaHOBKM  MeTannMyecko QypHUTYpbl, BbIpyOKOA OTBEpPCTUA, (HOPMOBbIX
3aroTOBOK, YCTaHOBKOW 3aknenok. /[lnga  3TOro  MCNONb3ylTCA  CpeAcTsa
pasMYyHOro TWNa, HauyuMHaa OT PpYyYHbIX (yAap MonoTKa) W 3aKaHuumBas
MeXaHNYEeCKUMU MPUCNOCOBNEHNAMN. DTO HEpeKo MPUBOAMT K TpaBMaTU3My Ha
NMPOM3BOACTBE W  CHWKEHUID  KayecTBa  BbIMyckaeMoil  mpogykuumu. Ha
CerofHAWHNI fLeHb Ha pPblHKe MpPeAcTaBfieH WWPOKWIM CnekTp o06opyaoBaHus ans
BbIMNOMHEHUA 3aTUX onepauui. 310 npeccol pYyuYHble, HO>KHbIE,
3NeKTPOMEXaHUYecKune, ruapasnnyeckune, NHeBMaTUYeCKMe.

PyuHble npecchbl.llpenmyliecTsa: nNpocTel B paboTe, OTAMYAOTCA
feweBn3Ho. HegocTaTku: pyka YenoBeka He MOXeT C OfMHaKOBbIM W
paBHOMEPHbIM YCUANEM BbINONHUTL PaboTy B TeYeHWe BCero paboyero AHs, 4To
CKa3blBAeTCS Ha KayecTBe U3genuii.

JNeKTpoMexaHuyeckme npeccobl. MpenmyLlecTBa: BO3MOXHOCTb
paboTaTb npu anekTponuTaHum 220B. Ha pbiHKe npeacTaBneHbl o6pasibl 04HO-,
YeTbIPEXMO3NLMOHHbLIX  MPECcCOB  HacToNbHOro  Tuna. Camblih  60MbLIONA
He4ocTaTOK 3TOro BUAa npecca — OTCYTCTBME PerynnupoBKM YCUNUSA, C KOTOPbIM
yCTaHaB/MBAETCA Ta WKW UHas (YPHUTYpa, perynupyetca TonbKo Xo4 Bana. Mpu
nonafaHun pykKu B 30HY OMYCKaHWA TMOPLIHA MrHOBEHHas OCTaHOBKa Mpecca
HEeBO3MOXHa. B KOHCTpyKUMM  npecca MHOIO  Y3/10B, MOABEPXEHHbIX
NOBbILWEHHOMY W3HOCY, UTO YMEHbLIaeT CPOK CAyXObl ¥ NpUBOAUT K
JONONHUTENbHbLIM pacxodaM. [MMHeBMaTuyeckue npeccbl. B nHeBMaTUyeckux
npeccax KOHCTPYKTMBHO NpefycMOTpeHa perynvposka xofa Bana.Cuna Haxatus
perynupyetcs BCTPOEHHbIM  pPerynsTopoMm AasfeHus. bBonbwoi AnanasoH
PerynupoBoK MNO3BO/IAET HacTpouTb paboTy npecca nofj CBOE MNPOM3BOACTBO B
ONTUMaNbHOM peXuMme, BeAb [ YCTaHOBKM pPasfWYHOro BuAa (YpPHUTYPbI
Heo6Xxo4MMO W pasnnyHoe faBneHune. Wcnonb3ysa perynupyemoe faBneHue
Haxxatmsa oT 50 kr/cm2 go 1200 kr/cm2. Mpeccbl 3TOF0 TMNa MOXHO MCNOJIb30BaThb
4N YyCTaHOBKW Ni0BEPCOB, 6/7104eK, XOMbHUTEHOB, KHOMOK, W3rOTOBMAEHWUA W
O6TSXXKM MYroBuLL, U3roTOBMIEHNS OTBEPCTUI C NOMOLLbIO NPO6OHNKA, BbIpY6KU
U3Lennin N3 KOXW, KapTOHa, TKaHW 1 BbINOAHEHNSA MHOXECTBa APYrux onepauuii.
beclwymHaa paboTa Takoro npecca 4OCTUraeTcs 3a CYeT BCTPOEHHOro raywuTens,
4YTO TakKXe HemManoBaxHo. Ha pbiHKe npegcTaBieHbl o6pasybl OAHO-, Tpex-,
YeTbIPEXNO3ULMOHHbIE HACTO/ILHOIO TWUNA, & TaKXKe Hamo/ibHble Ha Tenexkax Ans
YCTaHOBKMW /II0OBEPCOB HA TEHTOBble MOKPbITUA. [Ans paboTbl Ha MPOM3BOACTBE
Hambonee npousBOAUTENbHBIMW, YHWBEpPCAaNbHbIMW U 6e30MacHbIMU ABAAKTCA
NMHeBMaTUyecKune npecceol.
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Pwnc. 3.2.1.
Bblpy60UHbI/i Npecc ¢ HOBOPOTHbLIM YAApPHUKOM.

Mogenb S 120 C c peryanpoBKoii ycunus Bbipy6ku. BbicTpas nepeHacTpolika
Ha pasHblil pa3mep pesaka.

STOT BbIPYHOUHBIW MPecc ¢ NOBOPOTHLIM YAPHWKOM MOXET MCMO/b30BaThCA
AN Pe3KM CUHTETUYECKOM KOXW/LWKYPbI, TKaHW, KapToHa u T.4. MeTannnyeckue
matepuanbl WaW matepuanbl C BHYTPEHHUMU MEeTaIMYeCKUMU YacTaAMU, a Takxke
maTepuanbl, KOTOpble MOTYT HaHECTW Bpef 340p0Bbi0 onepaTtopa (T.e. acbecTosble
maTepuanbl) pe3aTbCs He AOMKHbI.

KOHTpO/MbHbIe BOMPOCHI:
YTo Takoe npecc?
Kakue Bufbl npeccos Bbl 3HaeTe?
PacckaXuTe nNpo BbIpy6OUHbI Npecc?
OnuwunTe pyyHoin npecc?
Kak paboTaeT nHeBMaTM4eCcKUin npecc?

g W
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3.3. ABTOMaTMYEeCKME LBeHble MallWHbI, NPUHLKUN X paboTsl

Mo NpuHUMNY NOCTPOEHUS CTPOYKMW, COBPEMEHHbIE LUBEHbIe MalluHbI
MOXHO pa3fieNMTb Ha MeXaHNU4yeckne U MalnHbl C KOMMbIOTEPHLIM YNpaBieHNEM.
MexaHunuyeckume LWBelHbIE MallnHbl. B MexaHW4eckux LWBENHbIX MalnHax 3a
nepemeLleHne WUrnbl U ABUXKEHWE TpPaHCNopTepa TKaHW OTBeuYaloT LIECTePeHKM
creymansHoi (OpMbl W BCAKWME pblyarn, Kosjeca U npoyas mMexaHuka. MaluuHbl ©
MeXaHW4ecKNM yrnpasfieHWeM, B CUY TEXHOIOTMYECKUX 0COBEHHOCTENR, He MOryT
BbIMO/IHATL CTPOYKM CNOXHOW (DOPMbl UM MMEKT OrpaHWyeHHOe KONMYecTBO
CTPOYeK. BOT CMMCOK cambiX CMOXHbIX W (YHKUMOHaNbHbIX MpeacTaBuTenei
aToro Tuna mawuH: Husgvama Prelude 360, Janome 6125QS, Pfaff 1546.

MalmnHbl ¢ KOMMNbIOTEpPHbIM  ynpasneHnem. B mawmHax
KOMMbIOTEPHBLIM  YMpaB/ieHNeM, MepeMelleHemM WUrfabl OTHOCUTENbHO TKaHU
ynpasiseT MUKPOMpoLeccop. Takoi NPUHLMM YNPaBAeHNa CHUMAaET OrpaHuyeHms
Ha CMI0XKHOCTb CTPOYEK M Ha UX KOAMYecTBO. Bce onpegenseTtcd 06LEMOM NamsaTu
M NporpaMMoii, KOTOpyl MPOWU3BOAWUTENb 3aN0XWN B TY WAN WHYI MOfeNb.
OfHako, KakMuMm 6bl HW 6bin MNPUHLMMN MOCTPOEHUA CTPOYKM, LIMPUHA ee
OrpaHu4yeHa KOHCTPYKLMEN YenHOKa 1 npeaenamu nepemeLedns uribl. B nyuwmnx
MallMHax LWpKUHA CTPOYKKM AocTuraeT 7 MM. Ona nonyyeHus 6onee LWIMPOKUX
CTPOYEK HEo6X0AMM MeXaHWU3M MepeMelleHns TKaHU He TONbKO Brepef-Hasaf, Ho
1 BNpaBo-B/ieBO. [pM HanMyMyM TaKoro MexaHu3ma TKaHb MOXXeT nepemMeLiarbca B
HECKONbKUX HanpaBneHWUsX W, HECMOTPA Ha OTCYTCTBUE BblILIWBaNbLHOro 610Ka,
3TM  MallMHbl MOXHO HasBaTb LWBEAHbIMW MallMHaMW C  BblLWIWBANAbHLIMM
BO3MOXHOCTAMU. OUEHUTb 3TU BO3MOXHOCTM MOXHO NPW BbILLMBKE, Hanpumep,
60OpAOPOB U3 [JeKOPaTUBHbLIX CTPOYEK. MOXHO BbIWNTL LBETOK, CAenatb
HECKO/IbKO CTEXKOB HAaMCKOCOK, BbIWWTL KaKylo-HMOYAb 3BE3[04Ky, CAenatb
HECKONbKO CTEXKOB B IpYroM Hanpas/ieHUW n Tak fanee. Takum 06pasom, MOXHO
Mosly4nTb CaMble 3aMbICNOBATbIe Y30pbl MPOW3BO/SLHOrO pasmepa. [loka TO/bKO
KomnaHuu Brother n Bernina UCMonib3ytOT 3Ty TEXHONOMMIO B HEKOTOPBIX JOPOruX
mogensax. Ans npuMepa MOXHO ynomaHyTb MawunHy Brother NX 600.

CTpoykun. KonuuyectBo CTPOUEK COBPEMEHHON MalUUHbI BapbupyeTcs
npuMepHo ot 10 B MAaAwWmMx MOAeNAaX [0 HEeCKOSbKUX COTEH B C/IOXKHbIX
KOMMbIOTEPU3NPOBAHHBIX MawnHax. CTPOYKM LUBEHOW MallWHbl  NPUHATO
pa3fenatb Hapabouune 1 JeKopaTUBHbIE.

Paboune cTpoukn. K paboymm CTpoykam OTHOCAT, MOMUMO
TPaAULMOHHOM MPAMON CTPOUKW U 3Ur3ara, TakKe 0BEpP/IOYHbIE CTPOUKU, CTPOUKM
4N 3NaCTUYHBLIX TKaHeid, noTaiHble CTPOYKWU, CTPOUKWU [NS MPOCTErvBaHUA ”
Opyruve.

MeTnu.MpakTnyeckn Bce 3/1eKTPOMEXaHNYECKMe MallWHbl  MOryT
BbIMOMIHUTL MPOpPe3Hyt0 GenbeBylo MeTN0. HekoTopble MallnHbl AeNnalT Takyto
MeTN0 B NMONYaBTOMaTUYECKOM pexume B YeTbipe npuema 6e3 moBopoTa TKaHu -
BbIMeTbIBaHWE  N1eBOM  CTOPOHbI  NeTAW, BbIMETbIBaHME  AanbHero  Kpas,
BbIMeTbIBaHWE NPaBON CTOPOHbI, BbIMETbIBaHUE 6/IMXHEr0 Kpas. MHOrme MaluHbl
3TOr0 Knacca MNO3BO/AIOT BbIMOMHUTL MET/I0 aBTOMATUYECKU B COOTBETCTBUM C
Pasmepom nyrosuubl. Jpyrve Bufbl netesb A8 3N€KTPOMEXaHNYECKUX MalUUH
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HefoCTYMHbl. MalwnHbl C KOMMNbIOTEPHLIM yMNpaBneHWemM JenawT nNetaM B
aBTOMaTM4YeCKOM pexume. MallunHbl AMNOHCKMX KOMMaHWii 06bIYHO BbIMOAHAKT
neTan B COOTBETCTBUM C pasMepoM Myrosuubl - Ald 3TOr0 NyrosuLa BCTasnsercs
B CheymanbHoe M3MepuTenbHOe YCTPONCTBO. EBponeiickMe MallnHbl 06bIYHO He
MMEIT YCTPOCTBa AN U3MepPEeHWUS NYTOBWLbl - B TaKUX MalMHax MOXHO 3ajaTb
Xenaemble pasMepbl NETNN B MUATMMETpax. [nsa TOYHOro cobnofeHnsa pasmepos
netan komnaHum Pfaff n Husqvarna cHa6XalT CBOM MallUHbI YCTPONCTBOM,
N3MEPSAIOWMM caMy MNeTnio B npouecce BbIMeTbIBAHUA. KOMNbOTEPU3NPOBaAHHbIE
MallWHbl CNOCO6GHbI BbINOAHUTL A0 10 BMAOB neTenb. [MOMUMO TpagWLUMOHHOW
6enbeBOli 3TO MOryT 6biTb KOCTIOMHbIE METAW C rNa3koM, MeTaAn Ans TPUKOoTaxa,
MeT/n C 3aKpYrneHHbIMK Kpaamu n gpyrue. Kpome Toro, MOXHO OAWH pa3s caenatb
NneTi0 W 3aHECTW ee napaMmeTpbl B NamATb - Aafblue MawuHa cpaenaet nwoboe
KO/INYeCTBO abCOMOTHO OfMHAKOBbLIX MeTenb. flaxe oOblYHYO 6efbeBylo MeTno
MHOTMe  KOMMbIOTEPU3NPOBAHHbIE  MalWHblI  BBIMOAHAIOT He TaK  Kak
aneKkTpomexaHuyeckue. CHayana npoknagbiBaeTcs npsMas CTPOYKa MO /1eBOM
CTOpPOHEe (CTPOYKa WMUTMPYET LWHYP - Kak B CamblX Jy4ylWnX netnsx,
BbIMOMIHEHHbIX Ha  MpodeccnoHanbHOM — 060pyfoBaHUKM), 3aTeM  3Ur3arom
BbIMETbIBAeTCA 3Ta CTOPOHA, 3aTeM BbIMeTbIBaeTCA Kpai neTau, nocne 4ero onsAThb
npsmas CTpoyka MO [Apyroii CTOPOHe, APYro Kpai neTnu, 3ur3arom
BbIMETbIBAETCA MpaBaf CTOPOHA W B 3aBEPLUEHME - HECKO/IbKO 3aKPEnoYHbIX
CTeXKO0B. MITOro - 7 Nnpuemos.

JexkopaTuBHble CTPOYKN. ACCOPTUMEHT [EKOPAaTUBHbLIX CTPOYeK Y
MexaHW4eCcKuX MallinH orpaHuyeH. Camblii 60nbLWIONA HAbop CTPOYEK cpeau
MallMH 3TOro Knacca MOXHO BcTpeTuTb y Pfaff Select 1546. Bce MaluWHbI C
KOMMbIOTEPHBLIM YMpaBneHneM MOTyT BbINOAHATL pa3HOo06pasHblie [eKOpPaTUBHbIE
CTPOUYKM. 3ITO pas3fnNyHble OpHaMeHTbl, QecToHYaTble MoAPY6KKU, CTPOUKYU
BbIMO/IHEHHbIE TNALbEBLIM 3aCTU/IOM, 3/IEMEHTbI NPOCTeNLWEN BbILUMBKKA - CTPOUKM
KPECTUKOM, MEPEXKMW, aXypHble CTPOYKM W TaK fanee. Y CNOXHbIX MOAenei B
namaTU XpaHWTCS OAWH WAW HECKOJbKO angasuToB. HekoTopble Moaenu
(Hanpumep Husqvarna Platinum 770) umetOT B CBOEM apCeHane He TO/bKO
NaTUHCKUEe, HO W pycckue andaBuTbl. OObIYHO NHOOYID CTPOUYKY MOXKHO
MOANPULMPOBATL, U3MEHAS ANUHY W LWWWPUHY CTeXKa. MHOrne mawivHbl UMeOT
(hYHKLMIO 3epKanbHOro OTOBPaKEHMS CTPOYKM MO FOPM30OHTANM W BepTMKanu, a
TakXe nosopoTa o6pasya. Y HEKOTOpPbIX KOMMbHTEPU3UPOBAHHbLIX MALUWH eCTb
namaTb, B KOTOPYH MOXHO 3aHecTW oOnpeAeneHHble KOMOWHauuum O6yKB
(Hanpumep, MMeHa 4NEHOB CeMbW) WAW NOCNef0BaTENIbHOCTU [eKOpaTUBHbIX
3N1eMEHTOB YTO6bI BbILWNUTL UX B XXENaeMoOM MOPSAKe.

TN  4YenHOYHOro ycTpoicTBa. YenHOK COBpPeMEHHOW 6bITOBOWA
LUBEHON MallMHbI MpW WKTbe NMB0 coBepluaeT KonebaTenbHOe ABVKEHUe, 1160
BpallaeTcA B FOPU3OHTANbHOW WAM B BEPTUKaNbHOW MNOCKOCTU.COOTBETCTBEHHO
YEMHOKM  HasblBalOT "Kavawowumiica", "ropu3oHTanbHbIA" W "BepTUKaNbHbIN
[nBOMHOro oberaHnsa™. Kavalowmincs 4enHoK camblil NpocToii. MHOTMM OH 3HaKoM
no weelHbIM MawnHaMm "Yaiika". HegoctaTkaMm YesiHOKa TaKoro Tuna cymTarTes
noBbllIeHHas BWOpauusa npu paboTe, HWU3Kas CKOPOCTb LUWTbA, OrpaHuyveHue
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LWMPUHBI CTPOYKKM (He 6Gonee 5MM) UM He caMoe BbICOKOE KauyeCTBO CTPOUKMU.
[OpU30HTaNbHbIA YeNHOK ABOWHOr0 06eraHns 370 caMblii pacMpOCTPaHEHHbIR TUn
yenHoka. JTOT YeNIHOK Hambonee yAo6HbIA ANA 3anpaBku wWNynbku. LLnynbka
Takoro Ye/lHOKa BMAHa 4Yepes3 Mpo3pavyHOe OKOLKO Ha UrofibHOW njacTuHe. 370
yno6HO, MOCKO/bKY MO3BOMAET /IEFKO OLEHUTb KOIMYECTBO OCTaBLUEWCA HUTW Ha
wnynbke. MallWHbI, OCHAlleHHble TakKWM Ye/IHOKOM, MeHblle BuBPUpPYIOT,
MOCKOJIbKY YE/IHOK BpaliaeTcs, a He Kayaetcd. Hago OTMeTUTb, YTO B MallMHax ¢
TakMM  YESIHOKOM  3HAUUTENbHO  peXxe  3anyTblBaeTCA  HWKHAS  HUTb.
FOpU30OHTaNbHbIN YeNHOK He TpebyeT cmasku. K HefocTaTkaM Takoro YenHoka
MOXHO OTHECTU He YAO06HYIO PEryinpoBKY HaTSKEHWUS HUXHEA HWUTWU - 414 TOro,
uToGbl fOOpaATHCA O PEry/MPOBOYHOIO BUHTA HAAO CHATb WIOMIbHYIKO MIACTUHY.
BepTuKanbHbIli YeNHOK [BOWHOr0 06eraHWs WCNONb3YeTC B KOHCTPYKLUM
Aoporux LWBelHbIX MawunH npoussoactea Pfaff u Bernina (B MawwuHax cepuu
Artista). YenHoku aHanorunyHoum KOHCTPYKLUN MCNONb3YyHTCA B
npodeccroHanbHbIX LWBEAHbIX MalwmnHax. OCHOBHOE MPEUMYLLECTBO - BbICOKas
HafeXHOCTb. MalluHbl, OCHalleHHble TakKMM Ye/ITHOKOM TakXe MeHblue,
BUGPMPYOT NO CPABHEHWIO C AELUEeBbIMU KOHCTPYKLMAMU U TakXe YMeHblUeHa
BEPOSATHOCTb 3amyTbiBaHWUA HWKHEA HWUTW. BaXHbIM MpenMyLLecTBOM TaKoW
KOHCTPYKLUM  nepef  TFOPU3OHTaNbHbIM  YE/IHOKOM  ABAseTcA  yAo6CTBO
PErynMpOBKMN HATSXKEHUS HUXKHEN HUTW.

HaTs>keHne HUTW.NA NONYYEHUS KayeCTBEHHOrO LIBa Heo6xoaumo,
4TO6bl BEPXHAS W HWKHAA HWUTb MNepensenncb B TO/LWE MaTepuana, a He Ha ero
nosepxHoctn.  ObecneyeHne  MNpPaBUNLHOTO  MepensieTeHUMs  [OCTUraeTcs
PerynupoBKOi HaTsHXKeHUs HUTen. HaTs)KeHne BepXHeil HUTU 06bIYHO M3MEHseTCA
C MOMOLLbI CheunanbHOro perynatopa, pacnofiodXeHHOro Ha pyKasBe MalUWHbI.
CpeaHee TMONOXeHMe perynatopa uHorga o0603HavaeTca Kak "aBTo" u
COOTBETCTBYeT Hambonee 4acTOo WCMOMb3YeMOMY HaTsXeHUO. HekoTopble
npoussogutenn (Hanpumep Brother B mogenn NX 600) geknapupytT Hanmyue
(hYHKUMM aBTOMATWYECKON MNOACTPOMKM HATSHKEHWS HWUTUM B 3aBUCMMOCTU OT
M3MEHEHUA TONWMWHbI TKaHW. [Ona perynupoBKM HATSXKEHWUS HWKHEN HUTK
npeAHasHayeH cneymanbHblil MOACTPOEYHbIV BUHT Ha Ye/THOKE.

[aBneHne nanku Ha TKaHb. [N Ccepb&3HON LWBENHOM MallWHbI
XenatesbHO Hanuuue pPeryavupoBKWM  [JaBfeHWA fanku Ha MaTepuan. [Ans
NoNyyYeHNs KayeCTBEHHOW CTPOYKM W 3afaHHON ANMWHbI CTEXKA Ha 06bIYHbIX
TKaHAX 6blBaeT HEO6XO0AMMO 06ecneynTb BbICOKOE AaB/eHue, a A1 TPUKOTaxa
[aBneHne Haf0 YMeHbWUTb, 4TO6bl M36exaTb pacTsXeHUs wMartepuana. B
3/1eKTPOMEXAaHMYECKMX MalluMHax [faBneHue obecrneymBaeTcsa  cneuuanbHown
NPY>XUHOI. B HEKOTOPbIX MallMHax npeAycMaTpuBaeTCs CreunanbHblii perynatop
YCUAUA MPYXWUHbI U, COOTBETCTBEHHO, [aB/IEHUS Nanky Ha TKaHb. B CNOXHbIX
MalnMHaX C KOMMbIOTEPHbIM  yMNpaBfeHWEM UHOrAa npeAycmaTpuBaeTcs
aBTOMaTW4ecKass perynupoBka [aBNneHWs W CheuuanbHblli KOHTPOAb 3a €ro
NMOCTOAHCTBOM. B MalnHax, OCHALLEeHHbIX BEPXHUM TPAHCNOPTEPOM TKaHu
Hanmuune perynAatopa faBfieHMs He 06s3aTeNlbHO. BbICOKOE KayecTBO CTPOYKM
obecrneynT BepxHUA TpaHcrnopTep. O BO3MOXHOCTM MNPOWWTL 0CO60 TONCTbIN
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matepuan KOHCTPYKTOPbl MallWMH TOXe M03ab0TUANCL - MaKCMMasbHbI NOLbEM
nanky MoXxet pocturate 12 mm. [lpuBof, MOLWHOCTb M YCWUAME MPOKONa,
perynnpoBKa CKOPOCTW W YNpasBieHne WNTbEM.

MexaHn3M LWBEWHOW MallMHbI MPUBOAMTCA B ABUXEHUE C MOMOLLbIO
anekTpogBuraTenss. B anekTpoMexaHMYeCKMX MalmHax O06bIYHO WCNOJb3yeTcA
3NEeKTpOoABMUraTeNnb [MepemMEHHOro Toka HanpsxxeHuem 220B. bonee pgoporue
MalnHbl OCHaLWeHbl HWU3KOBOMbTHLIMU ABUraTensiMyv MOCTOSHHOrO Toka. Camble
CMOXHbIE MalMHbl MOFYT cofepxatb A0 10 anekTpofBuratenei. Y mawwuH c
3NIeKTpOABUraTeNIeM MNEPEMEHHON0 TOKa YCWAWe MPOKOoJia 3aBUCUT OT CKOPOCTU
WNTbA, YTO KOHEYHO He yA06HO. UTO6bI MalLWHA /IErKO Cnpasfisnacb C TKaHAMYU
no6oi  MAOTHOCTM M TOMWMWHBI,  3MEKTPOHWKa [JO/MKHa  obecrneynBatb
MaKc/MManbHoe ycunume, ¢ KOTOPOW Urna Jo/MKHA NpoKanbiBaTb TKaHb HE3aBUCUMO
OT CKOpOCTW BpauieHus Asuratens. [Ona 370ro B KOHCTPYKLUW  MallUHbI
npegycMaTpuBaloT aBTOMATUYECKUIA PErynaTop ycunua npokona urnbl. bnarogaps
3TOMY YCTPOCTBY COBPEMEHHAA LIBEiHAA MallMHA MOXET 6epeXxHO WNTb TOHKKE
TKaHW W Nerko cnpaeffTbC C TOACTBIMU W rPy6bIMA MHOFOC/OMHBIMMW LLBaMMU,
Hanpumep, Ha [XWHCOBOW TKaHW. YacTo, npu BbI6GOPE MalMHbI, NOKynaTenm
OPUEHTUPYIOTCA Ha 3HayeHMe MOLLHOCTWM YyKa3aHHOe Ha KOpnyce MalluWHbI,
nonaras, 4to Yem 6osbliee 3HAYEHME YKasaHO, TeM 6ofee NIOTHYK U TOACTYHO
TKaHb CMOXeT MNpOWMWTb MawuHa. 3TO 0TYaCTU BEPHO [NS CaMblX MPOCTbIX
MalluH, a Ana 60nee CNOXHbIX ropasfo 6o/ee BaXHO HanuyMe aBTOMaTUYECKOW
perynupoBkn ycunua npokona. Kpome TOro, Ha Kopnyce yKasblBaeTCcsi 3HauyeHue
obwelri noTpebasemMoli MOWHOCTW, M3 KOTOPOM Ha MeXaHWYeCKyl MOLLHOCTb
NPUXOAUTCA HEMHOTMM B0/bLIE MOMOBUHBI.

Kak ©6bl TO HM O6bINI0O MaKCUMa/bHYI0 MEXaHWYecKyl MOLLHOCTb
TPaguLMOHHO WMMEKT MalWWHbl MPOWM3BOACTBA €BPOMENCKMX KomnaHuii - Pfaff,
Husqvarna u Bernina. CKOpOCTb LWIWTbA - BaXHas XapaKTepucTuka LIBeiHOW
MawuHbl. OHa perynupyeTca CUMOA HaxaTus Ha nejanb. Bo MHOrUX LWBEWHbIX
MallnHax NpesycMOoTpeHa nnaBHas perynnpoBka MakCuManbHOW CKOPOCTU LUNTBA.
B mawwnHax Brother cepum NX, a Takxe B HeKOTopbiX Mogensx Husqvarna
npegycMarpuBaeTcs BO3MOXHOCTb LWNTbA 6€3 MCNONb30BaHUA nefany - 4ToObI
HayaTb LINTb HAaJ0 HaXaTb Ha CMeLunanbHy0 KHOMKY, YTO6bl OCTAHOBUTH MallnHY
- HaxaTb ele pa3. HekoTopble MallMHbl OCHALWLAKT CheuuanbHOW KnaBuiuei
nogbema W onyckaHua wrnbl. Ewe ofHa o4veHb yAao6Has (yHKUMS - OCTaHOBKa
UrNbl B BEPXHEM MNOMOXeHUW. WHOrAa NOMOXEHWEe WUrbl B MOMEHT OCTaHOBKM
MOXHO 3anporpaMmmupoBaTb, M MallMHa CTaHET 0CTaHaBAUBATb WY B HUXHEM
NONOXeHUW, 4YTO YAOBHO npu KBUATUHIE WM npu 06paboTke, Hanpumep,
NauKaHoB.

YTo BXOAUT B KOMMAEKT. B KOMNAekTe € MawWWHON 06bIYHO
NnocTaB/ifeTcqd Macca pasHoo6pasHbiX MNPUHALNeXHOCTeld - Habop Wrn pasHoi
TONLWMHBI, WUrNa C 3aKpyrfeHHbIM OCTPMEM ANnA TpuKOTaxa, ABOWHas wurna,
OTBEPTKM, LWETOYKa W ApYyrue WHCTPYMEHTbl ANA 06CNY>XKMBaHWUA MalWHbI, W
KOHEYHO e pasHoobpasHble nanku. YacTo B KOMMNEKTe MOXHO HaiTh nanky ans
NPAMOW CTPOYKMW, Nanky AN LEeKOPaTUBHbLIX CTPOYeK, Nanku AN BbIMETbIBAHUA
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netenb, ANA HEBUAMMON NOATMOKM W OBepfeliHbIX CTPOYeK, ANA NpULIUBaHWA
nyrosuy, W BLUWBaHWA MOAHMKU. HO Nanok fAas WWUTbS U CheuuanbHbIX
npucnoco6neHnini CyLLecTBYeT HAcTONbKO MHOro, 4TO MpefocTaBUTb BCe UX B
KOMM/IEKTE C MALMHON HEBO3MOXHO, fja U HU K Yemy. CyLLecTBYIOT cneyunanbHble
nanky AN BbINONHEHUS 3aWMUMOB, CKNaA0K, C60POK, AN NPULLIMBAHWUA Pa3INYHbIX
MOMHWIA, Ans nofgpybku, Ana rpybbiX TKaHeil, 4ns netenb W nyrosuy, Ans
noTariHbIX CTEXKOB U 0OMeTbiBaHWS C OAHOBPEMEHHOV 06pe3koi Kpas, Ans
NPULINBAHNUA LIHYpa WM [aXe HECKONbKUX, ANS KBUNTUHrA U M34BOpKa, U
MHOXecTBO fpyrux. Komnanum Husqvarna u Pfaff B kopobky c MawuHol
BKNaAblBalOT CMeuuanbHblii  KaTtanor npuUHagnexHocTel, KOTOpble  MOXHO
npuobpectm Ans  3TOM  LWBEAHON  MawuHbl. [NA  MawwH  OCTalbHbIX
NpoV3BOAMTENEA KaTanory MPUHaAIeXHOCTEN MOXHO HalWTu B WHTepHeTe. B
MOCKOBCKMX ~ MarasMHax Haubonee LUIMPOKO  NpeAcTaBAeHbl  nankm U
npuHagnexHocTu ana Husqvarna u Pfaff. Jns ocTanbHbIX MallWH BbIGOP He CTOMb
6oraTblii, HO Hambonee NOMNyNAPHbLIE Nankyu B Npojaxe ecTb. LLIBeAHbI COBETHMK
Bo MHOrMX COBpPEMEHHbLIX MallMHAaX C KOMMbIOTEPHbIM YyNpaBfeHWEM €ecCTb
cuctemMa NOMOLWM M MOACKA30K MpU WWTbe - TakK HasbiBaemblii "LIBElHbIN
COBETHUK". B npocTbiX MalwmHax Ha cneyuanbHOM Aucnnee oTobpaxatoTcs
TeKyLiMe HACTPONKM MallvHbl - BbiGpaHHas CTPOYKa, ee LUMPUHA U ANUHA CTEXKA,
HaTsHXKeHWe HUTM M ToMy nofobHoe. Bonee cnoxHble MOryT MOACKa3aTb Kakue
HACTPONKN PEKOMEHAO0BaHbl ANff TOTO WAM MHOTO TMNa TKaHU W Kakylo nanky wu
WrNy Hago MNPUMEHATb ANS BbIMOAHEHUS TOW WAM WHOMW LIBEMHOW onepauum.
MHoOrve MalwmWHbl CNefAT 3a NPaBMIbHOCTbIO Mpouecca LWWUTbA, HampuMmep, He
MO3BOAIOT BbIOpaTh YPE3MEPHYIO LUMPUHY CTEXKA NPU WNTbE LBONHOW WUINON, He
HaYMHAT WNUTb NPU MOAHATON Nanke WAM CUTHANU3UPYIOT O CKOPOM OKOHYaHWU
HUTW Ha wWwnynbke. CaMble CNOXHble MallMHbl MOTYT MOAPOGHO, C KapTUHKamMu 1
JaXe C KOPOTKMMMW KIMMaMW pacckasaTb Kak HYXHO BbIMOMHATb TY WAKW WHYHO
LIBEMiHYO OMepauntio, HanpumMep, HeBUANMYHO NMOArN6KY Kpas 6Ku.

HuTesfeBaTens. IT0 Nofe3Hoe npucnocobneHne npegHasHayeHo Ans
obneryeHns 3anpaBkyu HUTK B WUray. TO 0COBEHHO aKTyanbHO KOrAa MpUXOAUTCS
4acTO MEHATb LBET HUTKW WU €CIN He OYeHb XOPOLIO BUAUWL. [aa TOro, 4tobsbl
3anpaBuTb HWTKY B WIy C MOMOLLbO TAKOro npucrnocobieHuns, [OCTaTOYHO
MPOCTO MPONYCTUTb HUTb uepe3 KPIOUKW HUTeBAeBaTens W OTAYCTUTbL (Man
HaXaTb - B 3aBMCMMOCTM OT KOHCTPYKLUWUM) HeBONbLUIOA pbluaXOoK. HuTb
MPOTONKHETCA B YLWKO Wbl W OCTAHeTCA TO/bKO OKOHYaTe/IbHO BbITAHYTb
06pa3oBaBLUYOCA MET/IO.

BepxHuiA TpaHcnopTep TKaHU. TpaHCnopTep TKaHU - HEOTbEMIEMBbI
MexaHu3Mm 60, [Jaxe caMOii  ApeBHeil LWBEWHOW MawuHbl. VMeHHo
TpaHcrnopTep o6ecneynBaeT HeO6XOAUMYIO ANWMHY CTeXKa, MNpoABuras TKaHb
MeXgy [fByMA npokonamu wurabl. MMpu paboTe Ha MawMUHax, OCHAaLEHHbIX
06bIYHbIM TPAHCNOPTEPOM TKaHW MOTYT BO3HWKaTb MPOGMEMbl NPU LWNTbE TOHKUX
mMaTepunanoB, TaKnX Kak LienkK, WndoH, BUCKO3a, TOHKUX CUHTETUYECKMX TKaHen -
CNoM TKaHU MOTyT cMellaTbCA ApYyr OTHOCUTeNnbHO Apyra. Kpome Toro, npu
CLUMBAHUWN, HaNpuMep, KNeTyaTbiX WAM NOMAOcaTbiX TKaHel ObIBae€T COXHO
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[06UTbCA MeanbHOro CoBNajeHns pUCyHKa M3-3a TOro e cMelleHus. [ins Toro,
4yTo6bl pewwnTb 3Ty MNpo6aeMy WCMOMb3yeTCs BEPXHWI TpaHCnopTep TKaHW.
O6bI4HO OH npeAcTasnfeT co60W YCTPOMNCTBO, KOTOPOE 3aKpensseTcsd BMECTO
MPWKUMHOK Nnanku W MOMOraeT MpoABWratb TKaHb CcBepxy. [pu 3Tom
OAHOBPEMEHHO NofaloTca 06a Cnos mMaTepuana, Kak B MPOMBbILLIEHHHbIX LUBEWHbIX
MalinHax, W Aetann He cmewatotcs. Pfaff - eguHcTBeHHas KomnaHus KoTopas
OCHallaeT CBOM MalUMHbl BCTPOEHHbIM BEPXHUM TPaHCMOPTEPOM TKaHW, Tak
Ha3biBaemoli cuctemoii IDT (Integrated Dual Transporter). BCTPO€HHbI
TPaHCMopTep XOpOL TeM, YTO M03Bo/seT paboTaTb C 060 Nankoi, B To Bpems,
KaK CbEMHbI TONbKO C YHWBEPCaNbHOW Nankoi, YTo 4acTo ObiBaeT He yAo06HO.
Bnarofjaps BCTPOEHHOMY BepXHeMy TpaHcrnopTepy, MmawwuHbl Pfaff cHuckanu
nonynsapHOCTb Cpeau JOMaLIHUX NOPTHbIX.

KOHTpONbHbIE BONPOCHI:
UT0 TaKkoe MallnHbI-aBTOMAaTbI?
Kakue Bufbl aBTOMaTn4eCKMX MalunH Bbl 3HaeTe?
PacckaxunTe Npo akceccyapbl LWBEAHbIX MaLLWNH?
OnuwuTe MalwmnHbl Pfaff?
Kakas KoMnaHus BbIMyCKaeT MalWHbl ¢ cucTemoin 1DT?

(SIS RN

TECTbI /1A CAMOKOHTPOJ/IA.
1.YKaxunTe cnocobbl packpowu.
A) u3nyeckne, XMMuyeckme, MexaHnyeckue
B) MexaHuueckue, TepMOpU3MYECKME, TEPMOXMMUYECKNE
B) TepmoMexaHuyeckne, TepMOGU3NYECKINE, XUMUYECKNE
M) mexaHU4eckue, Tepmom3nyeckune, TepMoMexaHuyeckune
2.Kakue Bufbl cnoco60B packpou OTHOCATCA K MexaHW4yeckKum crocobam?
A) 3neKTPOTEPMUYECKNIA, NapHbIIA, CI0XHbIA, Ny4eBoi
B) npocToii, CAOXHbINA, NapHbIA, KOMGUHNPOBAHHbI
B) ynbTpasByKOBO, KOMGMHMPOBAHHbIW, NAa3MeHHbINA, NPOCTOWA
") napHbIA, NNa3MeHHbI, 3N1eKTPopa3pAaLHbINA, Ny4eBoi
3. Kakue BUfbl cnoco60B packposi OTHOCATCS K TepMO(hU3NUYeCKUM
crnocobam?
A) 371eKTPOTEPMUYECKNIA, MAPHbINA, CNOXHbIW, Ny4YeBoi
B) CNoXHbIA, NnapHblii, KOMBMHUPOBAHHBIN
B) ynbTpa3ByKoBoii, KOMOWHMPOBaHHbIN, MAa3MeHHbIA, NPOCTON
") nnasmeHHbIA, 3NeKTpopaspaAHbIiA, Ny4yeBoii
4. Kakue BUfbl CNocO60B pPackposi 0OTHOCATCS K TEPMOMEXaHUYECKUM
crnocobam?
A) 31eKTPOTepMUYECKNiA, YNbTPa3ByKOBOA
B) CNoXHbIA, NapHbIi, KOMBUHNPOBAHHBI
B) ynbTpa3ByKoBOI, Nfa3sMeHHbI, NpoCcToit
M) nnasmeHHbIN, 3NeKTPOpPa3pAgHbIA, nyyeBoi
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5. Kakue Bufbl cnoco60B PacKpouW OTHOCUTCA K MeXaHW4ecKMM NPOCTbIM
cnocobam?

A) HOXHULAMW, LWITaMMOBaHMEM, KaTKOBbIW, CBepneHune

B) HOXOM, BbIpy6aHue, KaTKOBbI, POTaLMOHHbI

B) nuneHwue, rMapoCcTpyiiHbIi, CBEpEHUe, (hpe3epoBaHme

M) HOXHMLaMKW, WTaMnoBaHWeM, KaTKOBbI+CBepneHune

6. Kakue Bufbl cnoco60B packpos OTHOCATCS K MeXaHUYECKUM CMOXKHbIM
cnocobam?

A) HOXHMUaMK, WTaMNOBaHWEM, KaTKOBbI, CBepneHue

,6) HOXOM, Bblpy6aHue, KaTKOBbI, POTALMOHHbIN

B) nuneHwne, ruapocTpyiiHblii, cBEpNEHNE, pe3epoBaHme

M) HOXHWLAMW, WTaMNOBaHMEM, KaTKOBbI+CBepneHune

7. Kakue Bufbl cnoco60B packpos OTHOCATCS K MEXaHWYECKUM NapHbIM
cnoco6am?

A) KaTKOBbIiA, CBEP/IEHNE

B) HOXOM, Bbipy6aHue, KaTKOBbIWA,

B) nuneHue, hpesepoBaHue

M) HOXHMLAMK, WTamMMoBaHNEM

8. Kakune Bufbl cnoco60B packpos OTHOCATCA K MeXaHW4ecKUM
KOMOWHWPOBAHHbLIM croco6am?

A) KaTKOBbIiA, CBEpAeHNE

B) HOXOM, BbIpy6aHne+KaTKOBbI,

B) nuneHve+HOXHULbI

M) HOXHULaMK, WTaMnoBaHNeM

9. Mpouecc co3faHNsA, 0CBOEHUA U pacnpocTpaHeHWs UHHOBaLWA
HasblBaeTCA...

A) VHHOBALMOHHOI AeATeNbHOCTLIO

B) NHHOBALMOHHbLIM NPOLECCOM

B) MHHOBALMOHHOW TEXHONOTWEN

M) MHHOBALMOHHOW 3HAaYMMOCTbIO

10. Kakas ¢upma npegnaraeT 415 WBEWHON NPOMbILWIEHHOCTU MOAY/bHbIE
HacTUNOoYHble MawmnHbl E100 — E400?

A)PFAFF

B) VEIT

B) YAMATA

N BULLMER

11. Kakoe ycTpoictBo pupmbl BULLMER paspa6oTaHo gns packpos
TEXHUYECKNX TEKCTUNbHbIX MaTepnanoB BCeX BUAOB, pacCYUTaHHOe Ha
OTAEeNbHbIe CTION U He6ONbLIOE KONIMYECTBO CNOEB?

A) Premiumcut Il

B) Procut

B) Turbo.cut S

I") iECHO



12. Kakoe ycTpoiiCTBO A1 PACKPOSi C KOJIOLLMM HOXOM, NpeHasHa4YeHo Ans
pacKposi c/10eB MaTepuanoB cpefHel ToNWwmnHbl (25 MM) 1 npeacTaBnseT
co60i NPON3BOANTENbHbI U KOMNAKTHbI aBTOMAT C IMHENHON CKOPOCTbIO
paspesaHus go 90 M/MUH?

A) Premiumcut Il

B) Procut

B) Turbo.cut S

N iECHO

13. YKaxuTe cTaHAapTHY pabouyl WMPUHY HACTUNOUYHbIX U PAacKPOHbIX
Komnnekcos hupmel BULLMER.

A) 1200/1440/1600/1860 mm

b) 1600/1800/2000/2200 mm

B) 2000/2200/2600/2800 mm

M) 1802/2002/2200/2400 mm

14. Kakoi packpoliHblli KOMNAEKC He NPOM3BOAUT KoMnaHna BULLMER?
A) Premiumcut Il

B) Procut

B) Turbo.cut S

M iIECHO

15. KakumMu cepusiMM  HpeAcTaBfeHbl YHUBepcasbHble PackKpoeyHble
KomMmnnekcbl iIECHO

A) BK, BK3 1 TK3S

Bb) BK3, TK3S HTurbo.cut S

B) Turbo.cut S, Premiumcut 11, Procut,

M) Premiumcut II, Procut, BK

16. MakcuManbHass CKOpPoCTb pe3kn nnottepa iECHO GLK?

A) 100 mm/cek

B) 150 mm/cek

B) 200 mm/cexk.

M) 220 mm/cek

17. KorgabbinaocHoBaHakomnaHua Hangzhou iECHO Science Technology
Co.. Ltd.?

A) 2000 r

B) 1994 r

B)2015r

M 1998 r

18. 'ge 6bina ocHoBaHa KomnaHusa HangzhouiECHOScienceTechnologyCo,.
Ltd.?

A) B AnoHun

B) B Poccun

B)s Kopen

N B Kutae
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19. B KaKoM 0TBeTe yKa3aHO0 BepHO 0 crnocobax coefjuHeHUA geTanei
n3genna?

A) HUTOYHBIN, KNeeBOW, CBapHOM, 3aKNEMNOYHbIA, NMTLEBON N KOMOBUHWUPOBAHHbI
B) HUTOYHbIA, KNEEBON, CBAPHOW, TEPMO(U3NYECKNI, MEXAHUYECKUNA,
KOMOWHNPOBaHHbI

B) hm3nyecknit, XUMNYECKNIA, CBAPHON, 3aK/ENOUHbIWA, TMTHEBOWA 1
KOMGUHMPOBAHHbI

") NpocTOA, CNOXHBIA, NapHbIA, KOMOWHUPOBAHHbI

20. YKaxuTe camblli pacnpocTpaHéHHbIN cnocob coefuHeHUn fetanei
nsgenus.

A)kneeBoi

B) HUTOYHBbIN

B)cBapHoii

") 3aKNenoyHbIi

21. ... peTaneil ofeXAbl HO CPaBHEHWI C YHWBEPCANbHbIM HUTOYHBLIM
COeAMHEHNEM MMeeT Goslee y3Kyl 06/1aCTb PacnpoCTPaHEHUA U NPUMeEHseTCs
Npu M3roTOBJIEHUN OfeX/bl U3 OFTPaHUYEHHOro acCoOpTUMEHTA MaTepuasnos.
[o6aBbTe NponyLeHHoe CNOBO.

A) cwmBaHue

B) 3aknénbiBaHue

B)cknenBaHue

)cBepneHue

22. icnonb3oBaHWe KaKoro MeToja CoefuHeHUs feTaneil U3fenuns B LUBENHON
NPOMbILLUNEHHOCTU o0becneyBaeT MOBbILIEHNE NPOU3BOANTENBHOCTU TPYAA,
4YacTUYHOE MU NOJSTHOE UCK/I0YEHMEe M3 TEXHOTOTMYECKOro npotecca
WBeNHbIX HATOK, 06ecneymBaeT yny4dlleHne KavyecTBa LWBEHbIX U3Lennii,
co3faeT ycnoBMs 415 aBTOMAaTU3auMm TeXHONOTMYeCcKMX NpoLeccoB c60pKu
fetanein 1 y3noB WBENHbIX U38eNNIA?

A) clvBaHue

b) 3aknénbiBaHue

B)cknensaHue

MNcBapka

23. YTo Takoe bondingtechnology?

A) TexHonorus nowwuea

B) TexHonorusa pesaHus

B)TexHonorusa cknemsaHus

N TexHONOrMsA npenojaBaHns

24. YTo NPUMEHSAIOT AN COefNHEHNS feTaseil n3genns Npu MHHOBALMOHHOM
MeTOfe COefHEHNSA?

A)HNTKN

B) nnasmy

B)knei

I nnénky Film
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25. Yem coefunHsAeT getanu nigenna mawnHa PFAFF 83207

A) KIMHOM 1 ropsYUM BO34YXOM

B) nronkoi n HUTKamu

B) kneem u BofoM

') nyrosuuamu n HUTKamu

26. WHGMOPMaUWOHHbI  KOMMNAEKC, COCTOAWMA M3 annapaTHOro
obecnevyeHMa (KomnbkTepa), NporpamMMHOro ob6ecneyeHus, onucaHus
cnoco6oB M MeToAO0B paboTbl C CMCTEMON, NpaBuU/ XPaHEHWA AaHHbIX W©
MHOroro fpyroro - ...

A) AutoCad

B) CAMP

B) Komnac 3
) CAD-system

27. Kakue sugbl CATIP MOXHO OTHECTM K 6a30BbIM U Nerkum?
A) Autodesk Inventor

B) Bricscad HAutoCad

B) Komnac 3

N CAD-system
28.Kakune suabl CATIP M0XHO oTHecTun K CATIP cpeaHero ypoBHA?

A) Autodesk Inventor HAutoCad

B) Bricscad HAutoCad

B) Komnac 3 n T-FLEX

") Bricscad n SolidWorks

29.Kakwne Bugbl CATIP M0OXHO oTHecTn K CATIP TAXENOro ypoBHa?

A) Autodesk Inventor nAutoCad

B) Bricscad HAutoCad

B) Komnac 3 u T-FLEX

) PTC Creo u NX

30. Kakue Bnabl CATIP MOXHO OTHeCTM K 06/1a4YHbIM?

A) Autodesk Inventor
B) Fusion 360 n Onshape
B) Komnac 3

) CAD-system

31. Kakoii Bug 6azoBbix CATP nosuuyunoHupyeTcs, KakK anbTepHaTuBa
AutoCad?
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A) Autodesk Inventor

B) Bricscad

B) T-FLEX

) SolidWorks

32. ... - caMmble NONYNAPHbIe CUCTEMbl Ha pblHKe. OHM yaayHO coyeTawT
B cebe COOTHOWeEHWe “uLeHa/PYHKLMOHANbHOCTb”, CNOCO6HbI pPeWwunTh
nofaBnsitolLee YNCNO NPOEKTHbIX 3afjay M YyAOBNEeTBOPUTb NoTpe6bHOCTU
6oNnbleli 4YacTU KANEHTOB?

A)cpefiHero ypoBHs

B) 6asoBble n nérkmne CATMP

B) Tsxénoro ypoBHA
) o6nayHble CAMP

33. Kakoii Bug CATIP paspa6oTana komnaHusa Dassault Systemes?

A) KoMiiac-3D

B) SolidEdge

B) Autodesk Inventor

M) SolidWorks

34. Kakas KomnaHus siBnsetca paspaboTumkom cuctembl Komnac-31)?

A) Siemens PLM Software

B) AckoH (Poccuq)

B) DassaultSystemes.

) Autodesk

35. Kakaa nporpamma aBnAseTca dGnarmaHckonm cuctemon CATMP
npoussojcTea KoOMnaHnun Siemens PLM Software, KoTopas
ncnonb3yeTca Ansa  paspaboTKM  CAOXKHBbIX U3Aenuii, BK/YaLWmnX
3/1EMEHTblI CO CJ/IOXHOW (opMOl/A WM NNOTHOW KOMMOHOBKOW 60M1bLIOr0
KONn4yecTBa COCTaBHbIX YacTen?

A) CATIA

B) Fusion 360

B) Onshape

M NX

36. Cuctema KOMMNIEKCHOM aBTOMaTM3aLMn NPoLEeccoB KOHCTPYKTOPCKON ©
TeXHOM0rM4yeckoli NOAroTOBKM Mojeneil K MPON3BOACTBY - 3TO...

A) CATIA

B) Fusion 360

B)“Ipaymna”

M) NX

37. UTo Hajo caenatb B NepByto oyvepedb AnsA 3anycka CAMP “IPALNAT?
A) Ha 3anpoc cucTembl BeeauTe Kof focTyna HabpaTb Napofib U HaXaTb KnaBuwy
Enter

B) BKMOUNTL KOMMbIOTEP
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B) BbIKNOUYNTb KOMMbIOTEP

) HaiiTu Ha pa6oyem cTose ApAbIK “Ipaynsa” u gBax bl WeENKHYTb Ha Hem
NneBOl KHOMKOW MblLLN

38. B 3aBUCMMOCTU OT CTEMEHW MOJSIHOTbI peann3aummn cuHTesa (rnaBHbIM
06pa3oM CTPYKTYPHOr0) 1 aHann3a MOXHO Bblfe/INTb ... OCHOBHbIX
MeTOANKMN aBTOMAaTU3NPOBAHHOTIO MPOEKTUPOBAHUA TEXHOMOTMYECKOT 0
npouecca?

A) 2
b) 4
B) 5
M3
39. Kakue pelwleHuns nexarT B OCHOBe MeTo4a CUHTe3a?

A) nokanbHble TUNOBbIE peLleHns
B) rno6anbHble TUMOBbIE PeLLleHns
B) nokanbHble YHUBEpCanbHble pelleHns
') rno6anbHble MakCMMasbHbIE peLleHuns
40. KaKue peLlleHuns nexaTt B OCHOBe MeTOAa aHanmsa?

A) nokanbHble TUNOBbIE pPeLeHns
B) rnobanbHble TUNOBbIE PeLleHns
B) nokanbHble yHUBepCa/bHble peLleHns
") NoNHbIE TUNOBbLIE peLLeHns
41. YTo Hajo chenatb BO BTOPY oyepenb ang 3anycka CAMP “PALNAT?

A) Ha 3anpoc cuctembl BsefuTe Kof AoCTyna HabpaTb Maponb M HaXaTb
Knasuwy Enter

B) BKMOUMTbL KOMNbIOTEP

B) BbIKNIOUYUTL KOMNbIOTEP

') HaiTK Ha pabouyem cTone ApnbIK “Ipayua™ n gBaxabl LWeEeNKHYTb Ha
HEM /1eBON KHOMKOV MbILUK

42. 410 Hapfo cpenatb B MNocCAefHIO o4yepeab pAnsa 3anycka CATIP
“TPALUNA"?

A) Ha 3anpoc cucteMbl BBeauTe Kog f4ocTyna HabpaTb Napofb M HaXaTb KnaBuLly
Enter

B) BKNHOUUTL KOMNbIOTEP

B) BbIKNOUYNTb KOMMNbIOTEP

) HalTu Ha pabouyem cTofe ApAbIK “I'pauusa” v gBaxAbl WeNKHYTb Ha HEM
NeBOW KHOMKOW MbILWKN

43. Kakoe rocyfapcTBo NpouM3BOAUT MalWUHbl pupmbl PFAFF?

A) AnoHusa
B) Kutait
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B) MepmaHus

N Weeiuapus

44. Kakoe rocyaapcTBo Npou3BoAMT MallnHbl pupmbl Husgvarna?
A) AnoHus

B) Kutaii

B) MepmaHus

N LWseiiyapus

45. MoppepXkKa pasHbiX OMepauuoHHbIX cucTem, Bkawualk UNIX, Linux,
Mac OS X n Windows CBONCTBO KaKoi nporpamMmsbl?
A) CATIA

B) Fusion 360

B)“Ipayuna”

M) NX

46. Kakune BepTukKanbHble Bepcun AutoCAD paspabatbiBaeT Autodesk?

A) Komnac-3U

Bb) Mechanical n Electrical

B) Autodesk Inventor

M) SolidWorks n Solid Edge

47. B KaKux rogax cornacHo npuHATbIM ctaHgaptam CATIP - 3To He npocTo
Hekas nporpamma, yCTaHOB/IeHHas Ha KOMMNblOTepe, 3To
MWHOPMALMNOHHbBIA KOMNMAEKC, COCTOALW M U3 annapaTHOro obecrnevyeHuns
(komnblOTepa), nNporpaMMHOro obecne4yeHus, onucaHWsa Ccnocobos w
MeTOf0B paboTbl C CUCTEMOI, MPaBUA XpaHEHUSA AaHHbIX.

A) 1990-x

B) 2000-x

B) 1980-x

M 1970-x

48. CtaHpapT “ge pakTto” B Mmupe CATIP y Kakoii nporpammbl?

A) Autodesk Inventor

B) AutoCad

B) Komnac 3

) SolidWorks

49. Micnonb3oBaHue TPeXMepHOro sgpa cobcTBeHHoON paspaboTkm (C3D)
nMeeTCs Yy Kakoil nporpaMmmbl?
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A) Autodesk Inventor

B) AutoCad

B) Komnac 3

) SolidWorks

50. Heocnopumoe nNpeMMyL,ecTBO TaKMUX CUCTEM - BO3MOXHOCTb WX
ucnonb3oBaHMa na cnabblx KOMMblTepax, TakK Kak Bcs paboTa
npouvcxoamT B “ob6nake”.

A) Autodesk Inventor

B) Fusion 360 n Onshape

B) Komnac 3

") CAD-system

51. KTo Takoii Maypo TannaHu (Mauro Taliani)?

A) aunsaliHep utanbsHckoro goma Corpo Nove

B) TexHonor komnauun Corpo Nove

B) paspa6oTunk us MIT Media Lab

') npenogaBaTtenb KomnaHum Hatchery

52. UTo BXOAMT B COCTaB TKaHW «pyballKu AAs feHUBbIX» 0T Maypo
TannaHun?

A) XJIOMOK, BUCKO3a, LLEPCTb

B) nonnamung, noNNBUHUAXNOPUL, NEH

B) nyx, ac6ecTt, xnonok

') HUKeNb, TUTaH, HENMoH

53. Yepe3 kKoTopoe Bpemsa «pybawku fna neHusBbix» oT Maypo TanuaHwu
BOCCTaHaB/NBalOT CBOKO hopmy?

A) uepe3 30 MUHYT

B)uepes 30 cekyHg,

B) uepes 3 yaca

") uepe3 30 yacoB

54. Kakoro useta«pyballku 15 NeHMBbIX» 0T Maypo TanunaHu?
A) KpacHoro Lgeta

b) uépHo-cepoBaToro LeTa

B) ceporo metannnyeckoro LseTa

) 6enoBatoro useTa

55. UTo BLIMTO B OXJaxjawLWwmnin xakeT oT Maypo TanuaHu?

A) 50-meTpoBas nnactmaccosas Tpy6ka

B) 50-meTpoBas MeTannmyeckas Tpybka

B) xuakokpuctananyeckas Tpybka

IMrugpasnnyeckas Tpybka

56. KTo Takoii ®ununno Marnua (Filippo Pagliai)?

A) aunsaiiHep ntanbsHckoro goma Corpo Nove

B) TexHonor komnanmu Corpo Nove

B) paspa6boTumk n3 MIT Media Lab

) npenopasatens komnaHum Hatchery
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57. Kak HasblBaeTCsi >XakKeT, KOTOpblii NpoAo/kaeT corpeBaTb 4enoBeKa,
He3aBMCMMO OT OKpY>XXatoLiero xonoga?

A) CkneunsaHue (bondingtechnology)

b) «3uma-Jieto»

B) «A6contoTHbI Honb» (The Absolute Zero)

I Film

58. UTo MCNONb3YKT B XakeTe, KOTOPbI corpeBaeT?
A)sogy

B)TpybKy

B)asporenb

') BaTuH

59. CKONbKO MpPOLEHTOB BO3j4yxa B COrpeBalLW,eM >XakKeTe OT KOMHaHHU
Corpo Nove?

A) 95%

B) 92%

B) 90%

) 99,8 %

60. Mpn KaKoM MOpPO3e MOXET COrpeTb XakeT oT KomnaHum Corpo Nove?
A) 80 rpagycos

b) 90 rpagycos

B) 100 rpagycos

) 70 rpagycos

61. Uto npngyman CteaH ®uty (Stephan Fitch)?

A) corpearoLLnii XakeT

B) KOXaHbli1 XaKeT, B CMHY KOTOPOro BMOHTUPOBAaH MOHWUTOP
B) »xakeT «AGCONOTHbIA HOMb»

M) xnonyaTtobyMaXKHbI XaKeT «yanaH»

62. KTo Takoin CtehaH ®uty (Stephan Fitch)?

A) an3aiiHep ntanbsHckoro goma Corpo Nove

B) TexHonor komnaHun Corpo Nove

B) paspa6otunk us MIT Media Lab

) npenogasatenb KomnaHuu Hatchery

63. UTo ecTb B TonncTtoBKe FuelWear?

A) fBuraTefib, MOHUTOP W AaT4YnK

B) rpagycHuUK, KOMNbIOTEP U TeneBm3op

B) TpyObl, CHETUMKN W KaNbKYyNATOP

") HarpeBaTenu, TemMnepaTypHbI CEHCOP M aKKyMynaTop

64. ['ge Haxo4AaTCS 3NeMeHTbl HarpeBsaTesieil B ToncTtoBke FuelWear?
A) Ha nepegHel 4acTu aBa, U OANH HA NOSAICHNYHO

B) Ha nepefHe YacTu TpW, N OAUH HA MNOACHUYHOW

B) Ha nepefHeit yacTu fgBa, 1 jBa Ha MOSICHUYHOW

") Ha nepefHel YacTu NATb, U OANH Ha MOSCHUYHOW

65. UTo 03HauaeT rpevyeckunii TepMUH «HAHOC»?
A)nMHHOBaLMA
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B)pa3spaboTka

B) rHom

) eHOT

66. Uemy paBeH 1 HaHOMeTp (HM)?

A) 0AHOMY METPY WAN OZHOW MUANIMOHHOW A0/e MUANMMETPA

B) ogHOW MunnnapgHoi gone meTpa uav O4HOMY AeLUMeTpy

B) oaHoW fone meTpa nnm KOMunammetpam

") ogHOW MuNAnapgHoi Aone MeTpa UK, OAHOW MWUIIMOHHON A0Ne MUNNNMeTpa
67. Kak HasblBalT BellecTBa U 06beKTbl pasmMepoMm 1- 100 HM?

A) HaHOMeTpamu

B) HaHOMaTepunanamum

B) HaHOTexHOMOrnaMun

") HaHoMacwTabamun

68. Kak HasbiBalOT crnocobbl MNPOW3BOACTBA W MNPUMEHEHUS BELLECTB U
06bekTOB pasmepom 1- 100 HM?

A) HaHOMeTpamu

B) HaHOMaTepunanamum

B) HaHOTexHONOrMAMM

") HaHOMacwTabamun

69. Kakoro ¢unocoga MOXHO cHMTaTb OTLLOM HAHOTEXHOMOTUA?

A) femokput

B) Mmnnokpat

B) ApuctoTensb

M MepaknuTt

70. MpumepHo B 400 r. 4O H.3. 3TOT (husiocod BMNepBble UCMO/b30BA CNOBO
«aToOM».

A) ApuctoTenb

B) M'mnnokpat

B) AemokpuT

M) Mepaknnt
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rTOCCAPUIA

XKU3HEHHbIW LUK UUHOBALMW - MOCNefOBaTe/bHbI COCTaB CTafuii
npeobpa3oBaHWA WHHOBaUW MO LEMOYKe OT MUCCNefoBaHWi L0 NOTpebaeHus 1
CEepBUCHON MOAAEPXKKM.

3aTpaTbl Ha co3jaHue HOBWeCTBA - 3TO 0O6WECTBEHHO HE06X0AUMble
3aTpaThbl Ha ero co3jaHue NPOM3BOACTBO HOBLUECTBA.

N3o6peTeHne - HOBOe, 06najaroliee NPOMbIWAEHHOW MPUMEHUMOCTbIO,
pelleHne TeXHUYEeCKOoW 3ajayu, BOMOLLAETCA B BuAe crnocoba, YCTpoiicTBa,
HOBOro BellecTBa, WTaMMma MUKPOOPraHM3mMoB.

WHBeECTULUMWN - [OATOCPOYHbIE BMOXEHWS CPeACTB B pas/vMyHble OTpaciu
9KOHOMUKN C LUeNnbko nonyyeHmns I'IpVI6bIJ'IVI.

WMHuumauns WHHoBauunii - [esTeNbHOCTb, COCToAWwas B Bblibope Lem
WHHOBaLUW, MNOCTAHOBKe 3afjay, MOMCKe WAEN WHHOBAUWMW, ee TEexXHUKO-
3KOHOMMYECKOM 060CHOBaHMM W B MaTepuanusauuu uien, To ecTb NpespalleHue
uien B Bellib UM ToBap (MMyLLECTBO, JOKYMEHT UMYLLECTBEHHOTO NpaBa).

MHHOBaTMKa - Hayka, u3ydawolas obuue npuHLMALI MHHOBALMOHHOM
[eATeNbHOCTM,  CO34aHMs  HOBLUECTB, MUX  pacnpocTpaHeHus,  (opMbl
WHHOBALMOHHbIX OpraHn3auuii; BbIpab0TKM MHHOBALMOHHbLIX PeLleHunii u T.4.

VIHHOBaTOp - MpeAnpUHMMATENb-3HTY3MaCT, 3aXBauyeHHbI HOBOW MAaeein n
roTOBbIA MPUNOXUTb MaKCUMYM YCWUAWIA, YTOGbl BONMOTUTL €€ B XMW3Hb, U NNAEp-
npesnpuHUMaTeNb, KOTOPbIA, PUCKYS, B3ANCA 3a MPOEKT, Halen WHBECTULNN,
OpraHu3oBas NpPOU3BOACTBO, MPOABUHYN HOBbI TOBap Ha PbIHOK U TeM CaMbIM
peann3oBan CBOi KOMMEPUYECKUIA UHTEpEC.

|/|HHOBaLI,I/IOHHaF| aKTUBHOCTb - 9TO KOMMNNIEKCHasas XapaKTepuctuka
WHHOBALMOHHON [efTenbHOCTU (MPMbl, BKAKOYalLWas CTeneHb WHTEHCUBHOCTU
OCYLLeCTBASIEMbIX AEACTBUIA U UX CBOEBPEMEHHOCTb, CNOCOGHOCTL MOGMAN30BaTb
noTeHUMan Heob6XO04MMOro KOMAMYecTBa WM KayecTBa, B TOM YMCMEe €ro CKpbiTbie
CTOPOHbI, CNOCO6HOCTL 06ecneynTb 060CHOBAHHOCTb METOAOB, YPOBEHb
TEXHONMOTUM WHHOBALMOHHOFO Mpolecca MO COCTaBy W NOCNeA0BaTe/IbHOCTU
onepaymii.

MWHHOBaUMOHHAA AesiTeNbHOCTb - NPOLECC, HanpaBneHHbI/i Ha pa3paboTKy
W Ha peann3auuio pes3ynbTaToOB Hay4HbIX UCCNef0BaHUA N pa3paboToK Nn6O MHbIX
Hay4YHO-TEXHUYECKUX [OCTMXEHWA B HOBbIA WAW  YCOBEPLUEHCTBOBAHHbIN
NPOAYKT, peanusyemblii Ha pblHKE, B HOBbIA WAM YCOBEPLUIEHCTBOBAHHbIN
TEXHO/IOTMYECKMIA MpoLecc, UCMOMb3yeMblii B MPaKTUYECKOW [esATenbHOCTH, a
TaKXXe CBf3aHHble C 3TUM [JOMOMIHUTENIbHbIe Hay4Hble WUCCNeA0BaHUA W
pa3paboTKu.

VMIHHOBaUWoOHHas unaes - OblBaeT [ABYX TunoB: 1) HanpaBneHHas Ha
CO3fjaHve WHHOBaLMiA; 2) HanpaBfneHHas Ha uX peanusauyuto. MepBbiii TUN - 3TO
nges, MO3BONAKOLWAN C€O3[aTb UTO-TO HOBOe (HayuyHasi, Hay4HO-TEXHM4eckKas,
WHXEHEePHO-TEXHMUYECKasl, OpraHu3aLMoHHO-NPOM3BOACTBEHHAA ugen). Takue
naen NpeAcTaBasoT co60i rMnoTesbl anbTePHATUBHOIO cnocoba pelleHns 3agadun
(Hay4YHO-TEXHMYECKOI, MPOW3BOACTBEHHO, MapKeTWHroBoi). BTopoi Tmn - 370
MAen Mcnonb30BaHWA HoBwecTBa. OHM CAyXaT B KayecTBe runoTesbl Bbl6opa
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anbTepHaTWBHOW CTpaTerMu pasBUTMS: YTO WCNOMb30BaTh, Fhe, Kak U Korga, ¢
KaKuM pecypcom, C Kakumu nocneActTsumamMu (Ufgen nepexofa Ha BbIMYCK HOBOMO
npoaykKTa, OKasaHWa HOBOW ycnyru, nepexofa Ha faHHYK HOBYIO TEXHOMOMUI0,
NPMOPUTETHOrO MCNONb30BAHUA AAHHOTO pecypca u apyrue).

MNHHOBaUMOHHAs WH(pacTpPyKTypa - 3TO KOMMIEKC OpraHu3auuoHHO-
3KOHOMUYECKUX WHCTUTYTOB (opraHusauunii,  yupexgeHui), NMeo L MX
NOAYNHEHHBIN W BCMOMOraTefbHbIi  XapakTep W HenocpesCTBEHHO
obecneynBatoLLNX HOpPMa/bHble YCN0BUA peanunsalm MHHOBaLMOHHbIX NPOLECCOB
X03gicTByOWMMN  CcybbekTamMun. B cocTaB  MHMPACTPYKTypbl  BXOAAT
WHHOBALMOHHO-TEXHOIOTMYECKNE  LEHTPbl, TeXHONIOTMYecKMe  UHKy6aTopsl,
TeXHOMapku, y4ebHO-feNoBble  LUEHTPbl W Jpyrve  Creuuannm3MpoBaHHble
opraHm3sauuu.

MHHOBaUMOHHAss MNOMWTUKA OpraHusauum - OCHOBHOE HanpaB/eHue
CTpaTerMyeckoro nNJaHUPOBaHMUSA, OCYLLECTBNSEMOr0 Ha YPOBHE BbICLIErO
MeHeKMeHTa opraHusauuun. MnasHoe B MHHOBALMOHHON MOMMTUKe OpraHu3aummn
- (hopMynupoBaHWEe OCHOBHOW LeNnn, onpefeneHne CPOKOB U MPOBEAEHNE OLEHKM
pe3ynbTaToB B BUAEe KOHKPETHbIX Lieneit.

MHHOBaLMOHHAs MporpamMma - KOMMJEKC WHHOBALWOHHbLIX MPOEKTOB U
MeponpuaTWiA, COrnacoBaHHbIi NO pecypcam, WCNOJAHWUTENAM U CPOKaM MX
ocyLlecTBNeHMs M obecneymBaroLwili 3hheKTUBHOE peLleHmne 3a4ay N0 OCBOEHUIO
1 pacnpoCTpPaHeHUI0 NPUHLUMNANIBHO HOBbIX BUAOB NPOAYKLUUN (TEXHONOTNK).

WHHOBaLMOHHAA nNpoayKuus - pe3ynbTaT BHEAPEHWUS MPOAYKTOBbIX
WHHOBaLWIA, HOBble WAN MOABEPTLUMECA YCOBEPLUEHCTBOBAHUIO W3A4enus, a Takxe
n3genns, MNpoOu3BOACTBO KOTOPbIX OCHOBAHO Ha HOBbIX WAM 3HAUYUTENBHO
YCOBEpPLIEHCTBOBAHHbIX MeTOAaxX (TEXHOMOTMSAX).

WHHOBALMOHHAs cTpaTernsi - COBOKYMHOCTb Mep B CpPEAHECPOYHOW WU
[BONTOCPOYHOM  MepcnekTMBe NO  pa3paboTke W BHEAPEHWIO  HOBLUECTB,
BOCMPOM3BOANMbIX Ha MPOM3BOACTBE U BOCTPEOOBAHHbLIX PbIHKOM, a TaKXe cnocob
AN CPeAcTBO [OCTUXEHWUS LUenu WHHOBALMOHHOIO pasBUTUA OpraHusauuu,
onpegensiollas yyactme OpraHu3ayMum B WHHOBALMOHHOM  mpouecce W
OCYLLEeCTB/IEHNE JKW3HEHHOTO UWKNa WHHOBALUWA, WHHOBALWOHHOE MOBefeHNe
opraHu3aymm, ee MHHOBALMOHHYO aKTUBHOCTb.

MHHOBalLMOHHas ctepa - CUCTeMa B3aMMOAENCTBMA WHHOBATOPOB,
WHBECTOPOB, TOBApONpoOu3BOAMTENel KOHKYpPeHTOCNoCco6Hol npoaykuun (ycnyr),
Cy6beKTOB rOCYflapCTBEHHOr0 YMpaBfieHNs W peryanpoBaHus W pasBUTOMN
MHPACTPYKTYpPbl MOAAEPXKKN NHHOBALMOHHOW AeATeNbHOCTH.

WHHOBaUMOHHAsA  Uenb - )Kenaemblii  pesynbTaT  MHHOBALMOHHOW
BeATenbHOCTM, TO €eCTb peanu3auuy WHHOBALMOHHOW CTpaTeruu, BblpaXKeHHbIi
Ka4yeCTBEHHO W KONIMYECTBEHHO, MMEKLW N OTBETCTBEHHOr0 MCMOMHUTENSA, CPOK
BOCTVKEHWUA U OrpaHUYeHune No pecypcam.

VIHHOBALMOHHbIA MeHegXXMeHT — 0cobblii BUA npodeccuoHanbHoOl
[eATeNbHOCTW, HarnpaBfeHHbIi Ha AOCTWXKEHUe KOHKPETHbIX WHHOBALMOHHbIX
ueneii fAelicTBYtOWEN B PbIHOYHbLIX YCMOBUAX (QUPMbI. MM - COBOKYMHOCTb
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CUCTEMATU3UPOBAHHbLIX 3HAaHWA HO TeopUM WHHOBATUKM W COBPEMEHHOMY
MeHEIKMEHTY 0 MeTofax Co3faHUs UHHOBALMIA 1 OLLEHKN KX
3 (heKTUBHOCTMN.

MHHOBAUMOHHBIV MNOTeHUMan - WHTerpanbHas OUeHKa COCTOAHUSA
3MEeMEHTOB WHHOBALMOHHON cucTembl. PecypcHasa 6asa, mMobunu3oBaHHas Ans
peanusaluy WHHOBALMOHHOW CTpaTernnm u Ha AOCTVKEHWe ee Leneid, BKAOYaeT:
(1) npepgnoxeHus no (OpPMMPOBaHUIO NOPThens npoaykuum wn ycnyr; (2)
COCTOSIHME  (DYHKLMOHANbHO-MPOM3BOACTBEHHOIO (A4enoBoro) 6GAoka ¢ €ro
XXMW3HEHHbIMW UMKAaMW MNPOAYKTOB W YCAYF, >XWU3HEHHbIM LMKNaM WHHOBaLMA,
WHHOBALMOHHLIM cucTEMaM (MexaHu3MaM, MYNbTUNAMKaTopaMm u pbivaram); (3)
maTepuanbHO-TeXHMYeckas pecypcHas 6asa; (4) HacTpoliKy OpraHu3auuoHHOro
obecneyveHuns; (5) BO3MOXHOCTM cuCTeMbl ynpaBineHus. WIM - COBOKYMHOCTb
pasnuyHbLIX ~ BMAOB  PecypcoB,  BK/IYas  MaTepuanbHble,  (UHAHCOBbIE,
WHTeNNeKTyanbHble, MH(OPMALMOHHbIE, HAYYHO-TEXHUYECKNE W WHbIE PECYpChbl,
Heo6X0AuMble AN OCYLLECTBNEHNS UHHOBALMOHHOW AeATeNbHOCTH.

VMIHHOBALMOHHBLI  NPOeKT -  4aCTb  WHHOBALWOHHOrO  nNpoLecca,
ojopmneHHas B BuAe O06GOCHOBAHHOrO COCTaBa MepoOnNpuATUIA W  AelCTBUNA,
HanpaBAeHHbIX Ha JOCTWKEHMe KakKOh-nnmbo uenu, Ha paspaboTKy U peannsauuio
Kakoli-nMbo WMHHOBALMOHHOW cTpaTerum Ha N060A CTafAWM XU3HEHHOro LKA
VHHOBaLWK.

M HHOBALMOHHbBI/ npouecc - Mpouecc Npeobpa3oBaHMsi HAYYHOrO 3HaHWSA
B WMHHOBALMIO, KOTOPbIAi MOXHO MpeAcTaBUTb, Kak MOCMef0BaTeNbHY LeMb
co6bITUIA, B X04e KOTOPbIX WHHOBALMWS BbI3peBaeT OT WAEU [0 KOHKPETHOro
npoaykKTa, TeXHONOrmn wnu ycnyrm wn pacnpocTpaHAeTCca npu nNpakTUuyecKom
ucnons3oBaHuu. WM - npouecc nocnefoBaTenbHOro NpeBpaleHns naen B TOBap,
NpoOXOoAAWMA  aTanbl  GYHAAMEHTaNbHbIX,  MNPUKNaAHbIX  WUCCMefOBaHUN,
KOHCTPYKTOPCKMX pa3paboTOK, MapKeTUHra, MpoW3BOACTBA, HaKoHel, c6biTa, -
npouecc KoMmepLanu3aumny TeXHoNormni.

VIHHOBaLMOHHbIA  PUCK - PUCK, CBA3AHHLIA C  OCYLLECTBAEHNEM
WHHOBALMOHHOW  [eATeNbHOCTW,  WMHHOBALWOHHOIO  MpeAnpuHMMAaTEeNbCTBA.
WNHHOBaLMOHHaA [eATeNbHOCTb B  6ONblueil CTemeHW, Yem [Jpyrve BuAbl
[eATeNbHOCTM, COMPSXKeHa C PUCKOM, TaK Kak MofiHas rapaHTvus 61arononyy4yHoro
pe3ynbTaTa MPaKTUYeCKN OTCYTCTBYeT.

W HHOBALMOHHBIW ¢oHA - (OHA (DUHAHCOBLIX PeCYpcoB, CO3JaHHbIX C
Lenbd  (QUHAHCUPOBAHUA  HOBEALWIMX HAyYHO-TEXHWYECKMX pa3paboTok u
«PUCKOBbIX» TMPOEKTOB. VICTOYHWMK - CMOHCOPCKME B3HOCHI (upM, 6GaHKOB.
Pacnpegensetcs Mexgy 3asBUTeNsAMU, MPeTEHAYOWMWUMN Ha WHBECTULMM, Kak
npaBu/o, Ha KOHKYPCHOW OCHOBe, 4acTo B BUAE TeHAepa.

MHTennekTyanbHas CO6CTBEHHOCTb - MPOAYKTHI [yXOBHOro TBOPYECTBa,
WHTEeNNeKTyanbHble LeHHOCTU, ufen, NPUHALNEXHOCTb KOTOPbIX TOMY UAW UHOMY
aBTOpPY HOPUANYECKM 3aKpeneHa.

NCTOUYHNKM IAHHOBaLI,VIOHHO! 0 npeanpnHuUMaTenbCcTBa - 3TO Pas3/iMyHbIE
NCTOYHUKN NHHOBALMOHHbIX BO3MOXHOCTEIA. Cpe,qm HNX 4yalle BCero BblIAENAKOT:
1) HeoxwupaHHOoe co6bITME, KOTOPOE MOXET [JaTb HeOXWAAaHHbIW ycnex,
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HeoXuaHHas Heyjaua; 2) HECOOTBETCTBME MEX[Y peanbHOCTbIO, TaKoMW, KakoBOW
OHa SIBNSIETCH, U ee OTPaXeHMEeM BO MHEHWSIX U B OLeHKax Nofei; 3) n3MeHeHue
noTpebHOCTel NPOU3BOACTBEHHOrO npoLecca; 4) U3MEHeHUA B CTPYKTYpe oTpaciu
UAn pbiHKa; 5) gemorpaduueckue U3MeHeHWs; 6) U3MEHEHUS B BOCMPUATUM U B
LLeHHOCTHbIX YCTAHOBKaXx; 7) HOBble 3HaHWS.

KOHKypeHLUMs - COMEPHUYECTBO XO3SACTBYHOLWMX CyOBEKTOB, Npu
KOTOPOM CaMOCTOSTENbHBIMU [eACTBUAMU KaXKAOT0 M3 HUX WUCK/IYaeTCs Wu
OrpaHM4yMBaeTC BO3MOXHOCTb KaX[Oro W3 HUX B OAHOCTOPOHHEM nopsafke
BO3feiicTBOBaTb Ha 06LiMe ycnoBus o6palleHWs TOBapOB Ha COOTBETCTBYHOLLEM
TOBapHOM  pblHKe. C  3KOHOMWYECKOW  TOYKWM  3peHUs,  KOHKYpeHuus
paccMaTpmBaeTcs B 3-X OCHOBHbIX acrekTax: Kak CTeneHb COCTA3aTeNlbHOCTU Ha
PbIHKE; KaK CaMOpPeryanpyoLwmnin afeMeHT pbIHOYHOTO MeXaHW3Ma; Kak KpuTepuii,
no KOTOpPOMY onpefensercs TMN 0TPAcNeBOro PbIHKa.

KoMmMepumnanusaumss TexXHOMNOrMin - 3TO 31eMeHT TpaHcgepTa, npu
KOTOpPOM noTpebuTens (NOKynaTenb) BbiNfayMBaeT BO3HArpaxpjeHue BnafenbLy
(KOTOpbIA MOXeET 6biTb, & MOXET U He 6blTb Pa3paboTYMKOM) TEXHONOTUW B TOW
WAW MHOW (hopMe 1 pa3mepax, onpeaensieMbiX 4Or0OBOPOM.

Kommepuunanusauna WHHOBauUWid - 3TO NPUBJIEYEHUE WHBECTOPOB A4
(hMHaHCMpOBaHWA  [eATeNbHOCTM MO peanuM3auuMum  HOBLUECTBa  (4acTu
WHHOBALMOHHOIO Mpoliecca) U3 pacyeTa yyacTus B 6yayLinx npubbinsx B ciyyae
ycnexa.

KomMneTeHUMsi - 3TO CTeMeHb MOHUMAaHMS, OCHOBaHHas Ha WMEHLLUXCS
3HaHWAX. JTO 3HAHWA O 3HAHMAX, MAW MOHMMaHWe TOro, 4YTo Heo6XxoguMo Ans
BbINOHEHUS PaboThl.

KpVITVIl-IeCKVI Ba)XKHas TexHonornsa - TexXHos0rn4, oTBeYaroLlan
CTpaTernyeckum 06l eHaUoHaNnbHbIM Lensam, cnoco6Has MoBLICUTb
KOHKYPEHTOCNOCO6HOCTL U 060POHOCMOCO6GHOCTL rocyapcTBa.

NnsuHr - fonrocpoyHas apeHpa (He MeHee 6 mecsueB) o6opygoBaHus,
TpaHcnopTa, MPOW3BOACTBEHHbIX 3[jaHW/i U COOPYXEHWA C  BO3MOXHbIM
nocneAytoLwmMm BbIKyNnoM apeHAaTopoM apeHyemMoro umyluLecTsa.

NivueHsus - paspelweHWe Ha WCNONb30BaHWE W306PETEHWS WAW WMHOTO
TEXHUYECKOT0 [AOCTMXEHMWS, NpejoCTaBNAeMOe Ha OCHOBaHUM NULLEH3VOHHOTO
foroBopa. lMaTeHTHas NMLeH3na BbidaeTca Ha M306peTeHMe, MO KOTOPOMY MofaHa
3afBKa Ha MaTeHT WAM MNOJyYeH 3TOT [JOKYMeHT. bBecnaTeHTHas nuueH3us
BblAaeTCA Ha TeXHN4YeCKne AOCTUXKEeHNA, KOTOPble NO 3aKOHaM ,D,aHHoﬁ CTpaHbl He
MOryT OXpPaHATbCA MaTeHTOM, NM60 Ha u306peTeHMs, 3asBKa Ha NONyYeHue
OXPaHHOro AOKYMEHTa Mo KOTOPbIM He nojaHa.

JINUEeH3NOHHBIN pforoBop - [AOroBop, MO KOTOPOMY OfHa CTOpPOHa
(nvMueH3mnap) npegocTaBnsfeT NpasBo (/IMLEH3NI0) Ha UCNOMb30BaHWe N300peTeHuns
WA WMHOFO 00bEeKTa WMHTENNEKTYalbHOW COOGCTBEHHOCTM (B TOM uucie 06bEKTOB
aBTOPCKOro npaBa M HOy-Xay), a Apyras CTopoHa (NULeH3mnar) Bbinia4ynMBaeT 3a 3T0
COOTBETCTBYIOLLEe BO3HArpaxaeHue.
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Jlokanusauus MHHOBALMOHHOIO MpoeKTa - OfHAa U3 MPUYUH U OJUH U3
CNoco60B  CHMXEHWA  WHHOBALWMOHHbIX  PUCKOB.  PUCK  WMHHOBALMOHHOWA
[esTeNbHOCTU TeM Bbille, YeM 60nee N0Kan30BaH MHHOBALMOHHbI/ NPOEKT.

MapKeTUHT UHHOBAUWUI - OAWH W3 BUAOB MHHOBALMOHHON AEATENLHOCTM,
CBA3aHHbIN C BbIMYCKOM HOBOW MPOAYKLMM Ha PbIHOK, BK/IKOYas npeaBapuTesbHOe
nccnefoBaHne pbiHKa, afantauuio NpoAyKTa K pasfMyHbIM PbIHKaM, peKnaMHy
KamnaHuio 1 NPoLBVKEHME NPOLYKTa.

MeHeXMEHT WHHOBALMOHHbIM npoweccom - HenpepbIBHbIN
ynpaBneH4yeckuii npouecc, Korja WHHOBAaUWMOHHbIe uiew, npeobpasyloumnecs B
NPOW3BOACTBEHHbIE MNaHbl WM MPOrpamMmmbl, CTUMYINPYIOT NPOHUKHOBEHWE BO BCe
HOBbIe C(hepbl NPOM3BOACTBA U TOBAPHbLIE PbIHKM.

MeHe)KMEHT  MHHOBALMOHHBIM  MPOLECCOM  ABMSETCA  CaMOCTOATE/IbHbIM
06bEKTOM MeHeKMeHTa.

HayuyHas (Hay4yHo-uccnegoBaTenbcKasi) [AesATeNbHOCTb - MNONYYeHMe,
pacnpocTpaHeHue Y NPUMEHEHNE HOBbIX 3HAHWIA.

HayuHo-TexHuuecKasa fesiTenbHocTb (HTJ) - OCHOBa WHHOBALMOHHOW
feaTenbHoCTH.

TecHO cBfi3aHa C CcO3fjaHueMm, pa3BUTWEM, pacnpocTpaHeHWeM W NPUMEHeHWeM
Hay4HO-TEXHMYECKMX 3HAHWA BO BCeX 061acTAX HaykMm W TexHuku. B
cooTBeTCTBMM C pekomeHfaunsamy FKOHECKO HayuyHO-TexHuYeckas LeAaTeNbHOCTb
KaK 00BbEKT CTAaTUCTUKM OXBaTblBAaeT TPU ee BUAa:

a) Hay4Hble UccnefoBaHus 1 pas3paboTKu;

6) Hay4yHO-TexHU4Yeckoe o6pa3oBaHne U NOATOTOBKY KajpoB;

B) Hay4yHO-TexHu4yeckue ycnyru. pu ocyuiectsneHnn HT[ BaxHOe 3HayeHue
UMeeT NOHATUE «MacluTad Hay4YHbIX paboT».

HayuyHo-TexHWYeCKWiA nporpecc - npouecc, O06bLEAUHAIOWMNIA Hayky,
TEXHUKY, 3KOHOMWKY, NpPeanpuHMMATENbCTBO M MeHefXMeHT. OH COCTOUT B
Noy4YeHWN HOBALMWM M NPOCTUPAETCA OT 3apOXAeHWUA MAen A0 ee KOMMepPYecKou
(HeKOMMepUecKoii) peanusaunu.

HWOKP - TBOpYecKkas [LeATeIbHOCTb, CUCTEMATUYECKU OCYLLeCTB/IsemMan ¢
Lenblo yBeNUYeHWs 06beMa 3HaHWIA, BKAOYas 3HAHWA O 4enoBeke, MPUPoAe U
06LEecTBe, a TaKXe MOMCKA HOBbIX 061acTell MPUMeEHEHUs 3TUX 3HaHuiA. HUOKP
BbICTYNalOT Kak BaXHeiwwnid Bma HTOM OCHOBHOW O06bEKT HabnwogeHWs B
CTaTUCTUKe HayKW, a OTHOCALLMECA K HUM TMOHATUA W OMpefeneHus 3aHuMmaroT
LeHTpaNbHOe MeCTO B PEKOMEHJAuMAX MeXAYHapoAHbIX CTaTUCTUYECKMX
opraHmsauuii. HayuHble uccnefoBaHMa W pa3paboTKyM OXBaTbiBAOT TpU BUAa
pa6oTt (gesTensHocTun): ®U, M n OKP.

HoBaTtop - c034aBLWNii B pe3ynbTaTe TBOPYECKOTO NpoLiecca HOBLIECTBO (B
BMJE HOBOIO MPOAYKTa, HOBOW YCNYru, HOBOrO MaTepuana, HOBOW TeXHONOruwu,
HOBOFO pelleHns U T.M.) W MepeAaBlwnii 3TO HOBLIECTBO O6LLECTBY Yepe3 pbiHOK
AN Kakolh-nubo Apyro MexaHu3m. ABTOpP [AO/DKEH NpuaaTb HOBLUECTBY
onpefeneHHble NPU3HAKN HOBU3HbI

HoBoBBeAeHWE - KOHEYHbI/ pe3ynbTaT WHHOBALWOHHOW [eATeNbHOCTH,
nonyumBlUEN peann3alnio B BUe HOBOrO WM YCOBEPLLUEHCTBOBAHHOMO MPOAYKTa,



peann3yeMoro Ha pbiHKe, HOBOrO MM YCOBEPLUEHCTBOBAHHOIO TEXHONOMMYECKOr0
npowecca, MCNoAb3yemMoro B NPakTUYECKON LeATeNIbHOCTH.

HoBLwecTBO - pe3ynbTaT WHTeNNeKTyanbHON AeATeNbHOCTU, 3aKOHUYEHHbIX
Hay4HbIX MccnefoBaHWin 1 paspaboTok, o06nagaloLnii HOBU3HOW M cnpocom Ans
BK/IHOYEHWS B 3KOHOMUYECKMNI 060pOoT.

HoBble  3HaHMA - OfMH M3  WUCTOYHWKOB  WMHHOBALMOHHOIO
npegnpuHUMaTeNbCTBa. VIHHOBaUMW, B OCHOBE KOTOPbIX NexaT HOBble 3HaHWA,
CTaHOBATCA O0OBLEKTOM BHUMAHWA W MPUHOCAT OONblIMe AOXOAbl. 3HaAHWA
COBepLUEHHO HeobA3aTeNbHO LOMKHbI ObITh HAYYHBIMU WM TEXHUYECKUMMU.

Hoy-xay - COBOKYMHOCTb 3HAHWIA N HaBbIKOB, OTHOCALLUXCSH K NPUMEHEHUIO
MPOMbILLINEHHOW TEXHONOTMW WMAN Mpouecca, CBA3aHO C CeKpeTamMn MpOW3BOACTBA,
HOCUT KOH(MAEHLMANbHbLIA XapakTep, SBASETCA 3KOHOMWYECKUM [LOCTOSHUEM,
NPUIOAHLIM AN 3KCMAyaTaunu.

OnNbITHO-KOHCTPYKTOPCcKMe paboTbl (OKP) - MpuUMeHeHWe pe3ynbTaToB
NPUKNagHbIX  Hay4yHO-uccnefoBaTesbckme  paboT  gns  cosgaHua  (Mau
MOAEepHM3aLun, YCOBEpLIEHCTBOBaHMNA) 06pa3L0B HOBOM TEXHWKWU, MaTepuana,
TexHonornn. OKP - 370 3aBeplialollas CTagusa HayUHbIX UCCAeL0BaHWiA, Nepexos
OT NnabopaTopHbIX YCAOBMIA U  3KCMEPUMEHTaNbHOIO  MNPOM3BOACTBA K
NMPOMBbILLINIEHHOMY NpON3BOACTBY. K OKP OTHOCATCH: pa3paboTka
OnpefeneHHOMKOHCTPYKLUN WHXEHEPHOTr0 06beKTa WAM TeXHWYECKOW CUCTeMbl
(KOHCTpPYKTOpCKMe paboThbl); pa3paboTka wnaeid M BapuaHTOB HOBOr0 00bLEKTA;
paspaboTka TeXHO/MOrMYeCKUX MNpOLieccoB, T.e. CNOCO60OB  06befUHEHMS
(hM3NYECKNX, XUMNYECKUX, TEXHOMOTNYECKNX U APYTUXMNPOLECCOB C TPYAOBbIMU B
LenocTHyto cuctemy. Llensto OKP anseTcs cosfaHue (MogepHu3aumsa) obpasLos
HOBbIX W3feNuniA, KOoTopble MOryT ObiTb MepeAaHbl Mocfie COOTBETCTBYHOLLUX
UCMbITaHWA B CepuiiHOe NMPOU3BOACTBO WM HeMOCPeACTBEHHO noTpe6uTento. Ha
3TO  CcTaguM  MpOM3BOAMTCA  OKOHYaTeNbHas  MpoBepka  pe3ynbTaToB
TeopeTUYeCcKnx nccnefoBaHnii, paspabatbiBaeTcs COOTBETCTBYIOLLAA TeXHUYECKas
OOKYMEHTaL s, U3roTaBnBaloTCAa U UCMbITbIBAIOTCA 06pasLibl HOBbIX U3AENUIA.

OnbITHOE TMPOM3BOACTBO - W3rOTOBAEHWE U 0TpaboTKa TexHonorum
NPOU3BOACTBA OMbITHBIX 00pa3L0B HOBbIX MPOAYKTOB W TEXHOMOTMYECKUX
npoueccoB. CTpyKTypa C pasHON CTeMeHbi XO03AMCTBEHHON CaMOCTOSTENIbHOCTU
— 33BOJ, LeX, MacTepckas, OfMbITHO-3KCMEPUMEHTAIbHOE noApasfeneHue,
OMbITHas CTaHUMSA, MOFyT HaxofAscb Ha 6anaHce Hay4HOR opraHusauun wnu
ABNATLCA OPULNYECKUM NNLOM U T.M.

OpraHu3auMoHHO-yNpaBieH4YeCKNe  WHHOBAUUW -  Pa3sHOBUAHOCTb
WHHOBALWiA, KOTOpPble CBA3aHbl, MNPeXAe BCero, ¢ npoueccamMn ONTUManbHOW
opraHm3aumm Npou3BOACTBa, TPAHCNOPTa, COHbITA 1 CHAGXEHNS.

OcBOeHME MPOMbILWIEHHOTO MPOW3BOACTBA  HOBbIX  M3fenuii
3aBepliatolwias  cTagma  cepbl  Hayku, KOTopas BK/OYAET HayyHoe U
NpPON3BOACTBEHHOE OCBOEHMUeE: nposefeHune UCNbITaHW A HOBOWA
(ycoBepLUEHCTBOBAHHOM) NPOAYKLMMW, a TAKXKEe TEXHUYECKYIO U TEXHOOTNYECKYHO
NMoAroTOBKY MNPOM3BOACTBA. Ha cTaguMum OCBOEHUS BbINOAHAKTCA OMbITHbIE,
3KCnepuMeHTanbHble paboTbl Ha ONbITHON 6a3e HayKu.
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OTpacnb -  BWA  3KOHOMMWYECKON  AeATeNbHOCTW,  COBOKYMHOCTb
npeanpusaTuii 1 OpraHusauuii, 18 KOTOPbIX XapakTepHa O6WHOCTb Cdepbl
AeATeNbHOCTM,  BbIMYCKaeMoi  NPOAYKUWMW,  TEXHOMOrMM  NPOU3BOLACTBA,
NCMoNb30BaHUS CbIPbf, OCHOBHbIX (OHAOB W MPOYPECCMOHaNbHBIX HaBbIKOB
paboTHMKOB.

OueHKa WHHOBaUMii - COBOKYMHOCTb OLIEHOK MpaB COGCTBEHHOCTU W
akTuBoB, obecrneymBaoWwnx 6yfyLine JOX04bI.

OueHKa pe3ynbTaTOB HOBOBBEAEHWS - MPOBOAUTCA MO [BYM OCHOBHbIM
napameTpam: LIeHE HOBOW MPOAYKUUN; 06BbEMY MHBECTULUI (KannTanoBAOXEHNIA)
B NPaKTWUYECKYIO peann3aumio.

MaTeHTHOe nNpaBo — OTpPacib MpaBa, HOPMbl KOTOPOW YycTaHaBAWBalOT
CUCTEMY OXpaHbl MpPaB Ha TEXHUYECKWME pEeLUeHWNs W306peTeHns MyTeMm Bblfaun
naTeHTa.

MaTeHT — CBWAETENbCTBO Ha WM306peTeHWe, BblJaBaeM0Oe KOMMETEHTHbIM
opraHom rocyfapcrsa, yAOCTOBepstoLLLee npusHaHue npeanoXeHns
n3o6peTeHneM, NPUOPUTET N306PETEHNS, aBTOPCTBO U UCKIOUYMTENbHOE NPaBO Ha
n3obpeteHne. [laTeHT felcTByeT TOMbKO B MpeAenax TeppuTopun TOro
rocyAapcTea, BeAOMCTBO KOTOPOro ero BblAano.

MaywanbHblii nnatex - (UKCUPOBAHHBLIA MaaTeXx 3a WCNOo/Ab30BaHWe
nMpaBa Ha O0OBEKTbl WHTENNeKTyanbHOW  COGCTBEHHOCTW, MNPOW3BOAMMBIIA
efiNHOBPEMEHHO UNN B PACCPOUKY.

Mepegaya NWUEH3UA -  oaWH M3 BUAOB  Mepejayn  0ObLEKTOB
WHHOBALMOHHO fefTeNbHOCTY.
flBnsetca Hanbonee pacnpocTpaHeHHbIM CNOCO6OM KOMMEPUYECKOro TpaHcdepTa
TEXHONOTWIA M OCyLecTBAAETCH B Tex Cny4yaax, Korga f[oxof OT Npojaxu
NULEH3UM TMPEeBbIAET M34EPXKN MO KOHTPOIO WCMO/b30BAHWNS fIMLEH3UU W
YNyLeHHYI0 BbITOAY MPU OTKase OT MOHOMOMUWN Ha MepefaBaeMyt0 TEXHOMOMUI0
Ha JaHHOM pbIHKe.

Mepefaya Hoy-xay - OAWH U3 BUAOB Mepefayn 06bEKTOB WHHOBALMOHHOM
AeATeNbHOCTH, COCTOMUT B MpefocTaBleHMn GecnaTeHTHOW nuueH3un. OCHOBHblE
0CO6EHHOCTM nepefayn Hoy-xay: 6OMbLIOA PUCK, CBA3aHHbIA C PackpbiTUEM
KOH(MAEHUNANbHOIO CyllecTBa HOy-Xay A0 3aK/IOUEHUA KOHTpaKTa U yTeyKoii
HOy-xay OT nofy4yaTens TpeTbMM JfMuaM MNOCAe 3aK/YEeHUS  KOHTPaKTa;
Heob6paTUMbIi  XapakTep Mepefayn HOy-xay; HeonpefeneHHocTb nepuoga
COXpaHeHNs KOH(MAEHLMANbHOCTU HOY-Xay.

MoaroToBKa M opraHu3auus NpouW3BOACTBA - OAHA W3 Pa3sHOBMAHOCTEN
OCHOBHbIX BWAOB MHHOBALWOHHOA AeATeNbHOCTH, OXBaTblBaloLWas npuobpeteHne
MPoun3BOACTBEHHOIO 060PYAOBAHNA U WHCTPYMEHTa, U3MEHEHUSA B HUX, a TaKXe B
npouefypax, MeTojax W CTaHfapTax MpOU3BOACTBA UM KOHTPONA KayecTBa,
Heo6X0AMMbBIX 18 CO3[aHMA HOBOTO TEXHOIOMMYECKOro MpoLecca.

MouckoBble WcCCNeJ0BaHUA - 3TO WCCMefoBaHUA, 3ajayeil KOTOPbIX
ABNAETCA OTKPbITME HOBbIX MPUHLMMNOB CO3A4aHUA W3LeNNIA U TeXHONOrui; He
M3BECTHbIX paHee CBOWCTB MaTepuanoB M UX COefUHEHWN; MeTOAO0B aHanusa u
CWHTe3a. B MOWCKOBbIX MCCNef0BaHNAX OObIYHO W3BECTHA Lefb HaMeyaemoii



pa6oTbl, 60nee WAM MeHee SACHbl TeOpeTWYEeCKUe OCHOBbI, HO OTHIOAb He
KOHKpeTHble HanpasneHns. B xode Takux nccnefoBaHuii HaxoaaT NOATBEPXKAeHMNe
TeopeTUYecKune NPeanonoxeHns n naeu.

I‘IpMKna,qule nccnefoBaHusa - 3TO UccnefoBaHUA, KOTOPblIe HanpaB/ieHbI
Ha uccneposaHue I'IyTE'I7I NPakKTN4eckKoro NpuMeHeHNs OTKPbITbIX paHee ABNEHUN 1
npoleccoB. BkntoyalT Hay4HoO-uMccnepoBaTeNnbckue paboTbl; MHAOOPMALUOHHbIE
paboTbl; OpraHM3aLMOHHO-3KOHOMUYeCcKMe paboTbl; Hay4yHO-yyebOHble paboThbl;
OMbITHO-KOHCTPYKTOPCKMe paboTbl (OKP) wn gp. MpuknagHble uccnefoBaHMs
ABAAIOTCA BTOPOM CTafguell npouecca CO34aHWA W OCBOEHWUS HOBOW TEXHUKU
(TexHonormin). Kpome TOro, npuKnagHble WCCAeA0BaHMA  MOTYT  ObiTb
CaMoCTOATe/IbHbIMW Hay4YHbIMW pa60TaM|/|.

MpuopuTeTHaa HayKoemMKas TEXHOMOrnsA - TEXHONOrus, Co3flaHHas Ha
OCHOBe AOCTVM)XEHMWI (hyHAAMeHTanbHbIX U NPUKNAAHbIX HayYHbIX UCCNeA0BaHUI,
npuBogsdWas K 3KOHOMWM BCeX BUAOB pecypcoM (pecypcocbeperarolyas),
CNnoco6Has WCKMUYUTb Yrpo3y >XM3HU YeloBeKa W TEXHOFeHHbIX KaTacTpod
(6esonacHas) v Mcnonb3yemas AN pelleHns BaXHeWWwnx WMpoKoMacwTabHbIX 1
JONrOCPOYHBIX 3a7a4 9KOHOMUYECKOTO pasBuTmUS.

r]pVILIVIHbI BO3HUMKHOBEHNA MHHOBALUMOHHOI0O puUcKa - PUCK BO3HUKaET
npy BHeApeHUU 6onee AeweBOro MeToAa MPOM3BOACTBa TOBapa WM OKa3aHuA
YCAYr NO CPaBHEHWIO C YX€ MCMOMb3YKLWNMNCA NPU HECOOTBETCTBMU YPOBHSA
KayecTBa TOBapa MWAM YCAyrn B CB3M C MPUMEHeHWEM 060pyJOBaHUs, He
no3BofiftoLLero obecneynsaTb He06X04MMOE KaueCcTBO; Npy NPOU3BOACTBE HOBOIO
TOBapa WM 0Ka3aHUW YCNYrn ¢ NOMOLLbIO HOBOM TEXHWUKN U TEXHONMOTUN.

Mpogaxa (nNepegaya) MHHOBaLMK - aKT pacnpocTpaHeHus (guddysun) B
pasnnyHbIX (opmax, pasHbiIMU cnocobamMy ¥ N0 pasHbIM KaHanam. Moxer
nepefaBaTbCd Ha KOMMEPUYECKOW WM  HEKOMMEpPYeCKOn ocHoBe, ObiTb
BHYTPMOPraHU3aUmnoHHON, BHYTPMUPErnoHanbHOW, BHYTPUTOCYAApCTBEHHOW 1
MeXAyHapOoAHOIA.

MpoABMXXEHME WMHHOBALMW -  KOMMJEKC Mep, HampaBneHHbIX Ha
peann3aLmio MHHOBALMI U BKAOYAKOLWMX B Ce6s NPOM3BOACTBO U UCMOMb30BaHNE
MHHOPMALMOHHOIO NPOAYKTa, peKnaMHble MeponpuaTUs, opraHusauunio paboTsl
TOProBbIX TOYeK (MYHKTOB MO MpOAaXKe WHHOBALMMW, KOHCYNbTauuu mokynatenein,
CTUMYNMPOBaHME NPOAAXKMN WHHOBALMUW U A4p.).

MpodyKToBas MWHHOBAaUWUs - W3MEHeHMe MpoAyKuUM  BCneCcTBUE
U3MEHEHNS TEXHONOTUWU UNN U3MEHEHWUS OTHOCUTENbHbIX LIeH, CTaBLUEro, B CBO
ouyepedb, pe3ynbTaTOM W3MeHeHWs NOTPe6GUTeNnbCKMX npegnoyTeHuii. MU -
BHepeHNe HOBbIX U1K YCOBEPLUEHCTBOBAHHbLIX MPOAYKTOB.

MpomMblILW/IEHHOE NPOW3BOACTBO - CTaAua WHHOBALWMOHHOIO npoLecca,
cnefylowas nocne CTaguu OCBOEHUS HOBOM TeXHUKM (TexHonoruin). B
NMPOW3BOACTBE 3HAHWA MaTepuanunsyloTcs, a WCClefoBaHWe HaxoAWUT CBOe
NOTrMYecKoe 3aBepLUeHMe.

Mpouecc co3gaHUs U OCBOEHUSI HOBOU TEXHWUKW (TEXHONOTMIA) - OCHOBA
WHHOBALMOHHOIO rmpouecca. lMpouecc co3[aHUA M OCBOEHMA HOBOM TeXHUKW
(TexHONOrMiA) BKMOYAET CTaAMM (PyHAAMEHTanbHbIX WCCNeA0BaHWI; NMPUKNALHbIX
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McCneaoBaHWUiA; OCBOEHMWE MPOMbILNEHHOrO MPOM3BOACTBA HOBLIX MW3Aenuit u
npoLecc NPOMBbILLIIEHHOTO NPOMN3BOACTBA.

MpowueccHble MHHOBALWW - PA3HOBUAHOCTb TEXHOMOTUYECKUX WHHOBALWIA.
OxBaTblBalOT OCBOEHWE HOBOM WAM  3HAUMTENbHO YCOBEPLUEHCTBOBAHHOM
NPOAYKLMMN, OpraHn3aLmm npon3BoAcTBa. Bbinyck Takoi NpogyKLMM HEeBO3MOXEH
npu, UCNOJMb30BaHUN WMetoLLerocs, o060pyfoBaHNA UM NPUMEHAEMbIX, MeTOL0B
Npoun3BOACTBA.

MpoeKT WMHHOBALMOHHBLIN - CMOXHAA CUCTeMa, COCTOALLas W3 MHOTMUX
pasnn4YHbIX paboT (Ha OCHOBe CeTu), rpynn (Ha OCHOBe CTPYKTYpbl OpraHusaymu),
crneunanncToB (Ha OCHOBe pas3fiMUHbIX (YHKUWA) WM B3aMMOOTHOLUEHWIA MeXAy
3TUMW N ABMU U TpyNNamu.

Puck - peanbHas BO3MOXHOCTb HacTynneHuns Kakoro-nm6o
He6aronpuATHOro Cco6bLITUA; BeMYMHA PUCKA  OMpefieNseTcsd CcoyeTaHuem
BEPOATHOCTM M MNOCNeACTBWM  HAcTynneHWs He6naronpuaTHOrO  CO6bITHSA.
PuckoBoii fBnsieTcs cuUTyauus WMelOLWas HeonmpefeneHHOCTb UCXoAa, npu
0653aTeIbHOM HanMuuKM Heb1aronpUATHLIX MOCNEeACTBUIA.

PosnTu - KOMMeHcauus 3a MCMosb30BaHWe MaTeHTa, aBTOPCKOro npasa, U
OPYTUX BWAOB WHTENNEeKTyanbHOW COGCTBEHHOCTW, BbINJaynBaeMoil B Buge
MpoLeHTa OT CTOMMOCTM MPOJAHHbIX TOBApOB W YyC/Ayr, nNpuW MpPOU3BOACTBE
KOTOPbIX MCMOJIb30BaNNCh NaTeHTbI, aBTOPCKME MpaBa, Hoy-Xay W ap.

PyTWHMW3aLMs TeXHONOrMW - YPOBEHb OCBOEHWUA TEXHOMOrUWU, Npu
KOTOPOM OHa CTaHOBUTbLCS MpeBanupytoLwWweil B JaHHOW 0Tpacau.

CepTuurkayma HayKoeMKO NpPoayKLuUW - 31eMeHT WHQPacTPyKTypbl

Hay4Ho-
TEXHUYECKOM " MHHOBALMOHHOIA LeATeNbHOCTH o6ecneumnBatoLLnii
npejocTaBneHue, oCBaMBaloLWMUM " NPOU3BOAALLUM HOBYI0

KOHKYPEHTOCNOCO6HY0 HayKOEMKYH MPOAYKLUIO U BbICOKUE TEXHONOTUKN, ycnyr
B 061acT¥ METPONOrUK, CTaHAAPTMN3aLNMN U KOHTPONA KayecTBsa.

Cnocobbl CHMXeHUA MWHHOBALUWOHHbIX PUCKOB - YyMNpaB/ieHYECKNE Mepbl,
yMeHbLUaloLne BeposTHOCTb MM HeraTUBHbIE NOCNeACTBMA PUCKOB. B HacTosLlee
BpemMs BblpaboTaHbl cregytowme Hambosnee pacnpocTpaHeHHble  CNocobbl
CHMXXEHUA WHHOBALMOHHBIX PUCKOB: /0Kanu3auma WHHOBALMOHHOIO MPOEKTa,;
LVBEpCUUKALMA UHHOBALMOHHON AesTeNbHOCTU; TpaHchepT (nepegaya) pucka
nyTeM 3aK/0YeHUs KOHTPaKTOB.

CTpaTermyecknii MeHef>XMeHT - 3TO TaKOW MeHeXXMEHT opraHu3auuen,
KOTOPbI/i OMMpaeTcs Ha 4YenoBeyveckuii MOTEHLMan Kak Ha OCHOBY OpraHusauuu,
OPUEHTUPYeT ee [eATeNlbHOCTb Ha 3anpockl noTpebuTeneit, ocyLecTsnseT rmékoe
perynupoBsaHve W CBOEBPEMEHHble WHHOBALUWW B OpraHu3auuu, oTBevarline
BO3[e/ICTBMIO BHELLHel cpefbl W nNo3BonalolMe [0OMBATLCA KOHKYPEHTHbIX
NPenMyLLecTs, 4TO B KOHEYHOM CYeTe MO3BOJIAET OpraHu3auuu BbIXUBATL W
[ocTuratb cBoell Lenn B JONTOCPOYHONM NEPCMEKTMBE.

Cy6beKTbl WMHHOBALMOHHOW [feATeNbHOCTM - HOPUAUYECKMe fnua
He3aBUCUMO OT OpraHWM3aLMOHHO-NPaBOBOA (OPMbI U (GOPMbI COBCTBEHHOCTM,
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(hm3nmyeckme nuua, UHOCTPaHHble OpraHW3auMu W rpaxpaHe, a Takxe nuua 6e3
rpakfaHcTBa, y4acTBYHLMe B UHHOBALMOHHOW AeATeNbHOCTH.

TeXHWKO-3KOHOMMUYECKOe 060CHOBaHWe uMAen -  MOATBEPXAEHME
39KOHOMMWYECKOW LenecoobpasHocTy, HeobX0ANMOCTU N TEeXHWYeCKoMn
BO3MOXHOCTW MaTepuanusauuy HaliaeHHOW WHHOBALMOHHOW uAen B BeLLHYHO
(hopmMy (TO ecTb B MPOAYKT).

TexHOMOrMYecKMe MWHHOBALMM - OXBaTbiBAlOT HOBble MPOAYKTbl U
NpoLecchl, a TaKXKe UX 3HAYNTeNIbHbIe TEXHONOTMYeCKNe N3MeHeHMs. PasnuuatoTces
[iBa TNa TEXHONOTMYECKUX UHHOBALWIA: NPOAYKTOBLIE W MPOLLECCHbIE.

TexHoMorna - COBOKYMHOCTb MPUEMOB U CMOCOG0OB W3rOTOBAEHUS W
NPUMEHEHUS TEXHUKW W nNpeobpa3oBaHMA MPUPOLHbLIX BELWECTB B MNPOAYKTHI
MPOMbILINEHHOTO U 6bITOBOr0 NPUMEHEHNS.

TexHonapK - rpynna npegnpusTuii, 06befUHEHHbIX OpraHu3auuoHHO U
TEPPUTOPUANLHO M 3aHUMAIOLLMXCSA Pa3paboTKol NepefoBbiX TEXHOMOTUIA.

TpaHcepT TexHonoruii - BaxHeWWwWidi 3nemMeHT WMHHOBALMOHHOIO
npouecca B PbIHOYHBIX YCMOBWAX, Mpouecc nepefaun (nNpofaxu, o6MeHa)
LOMKHBIM 06pa3oM CTPYKTYpPUPOBaHHbIX, 06/1afalolwMx AOCTAaTOYHOW MOMHOTOW
3HaHWI, UMeLWNA Lenbio OpraHu3auuio Mpou3BOACTBa KOHKYPEHTOCMOCOGHOW
npoayKuun, COOTBETCTBYHOLLEN PbIHOYHBIM NOTPEOHOCTAM.

Ynyywatwuwmue WHHOBaUMU - 3TO WHHOBALUMM, O06LIYHO peanusykolyme
MenkKue W cpeaHue U306peTeHUs. Ynydllawuine WHHOBaLMWU 3aTparuBatoT Yxe
CYLLECTBYIOLWMNIA NPOAYKT, KayeCTBEHHble WM CTOMMOCTHbIE XapaKTepUCTUKU
KOTOPOro 6bIIN 3aMETHO YNyYLleHbl 33 CHET UCNONb30BaHUA 60/1ee IPPEKTUBHBIX
KOMMOHEHTOB ¥ MaTepuanoB. 3TW WHHOBAUMU CAyXaT pacnpocTpaHeHUo U
COBEpPLUEHCTBOBAHMNIO OCBOEHHbIX MOKOJEHUA TEXHUKM (TEXHOMOTMM), CO3AaHUI0
HOBbIX MOJeNeil MalnH 1 pPa3HOBUAHOCTE MaTepunanos, YAyULleHNo napamMmeTpos
Npon3BOAUMBIX TOBApOB (YCAYr) UM TEXHOMOTMIA UX MPOM3BOACTBA. YNyulialoline
WHHOBALMN CTUMYNUPYIOTCA HEOBXOAMMOCTbIO CHVKEHWUSA LieH Ha MpoAyKLUI U
NOBbILLEHMNE ee KayecTBa.

YnpaBneHue WHHOBALWOHHOE - 3TO MPOLECC MOCTOSAHHOrO OGHOBNEHWSA
pPasNMYHbIX CTOPOH AeATeNbHOCTU hupMbl. OHO BKAOYAET He TOIbKO TEXHMUYECKMe
NN TeXHONMOrnyeckne paspaboTkn, HO W Nt06Oble M3MEHEHUS B NYYLIYI0 CTOPOHY
BO BCeX chepax AeATeNbHOCTW MPeAnpuATUsA, a TakKe B YMpaBneHUU MPOLECCOM
HOBbIX 3HaHUIA.

YnpaBneHWe WHHOBaLWAMWU - 3TO W3MEHEHWS C LeNbl BHEAPEHUS W
MCMOMb30BaHNSA HOBbIX BUAOB 060pyA0BaHMSA, NPOLLECCOB, 0GHOBNEHUA Pa3INYHbIX
CTOPOH MHHOBALMOHHOI AeATeNbHOCTM MPeAnpuaTus.

®UHAHCOBbIE WHHOBALMM -  METOAbl, MPUMEHSEMblE C  LeNblo
OCYLLeCTBNEHNS CLENOK C HOBbIMW BMAAMU (UHAHCOBbLIX aKTMBOB WM B BUfE
HOBbIX OMepauuii ¢ AeiCTBYIOWMMU aKTMBamMmu, 4YTO MO3BONSET 3ddeKTUBHee
MCNonb30BaTh PUHAHCOBbIE PECYPChbl KOMMAHWUIA.

dpaHWM3NHI - rubkaa dopma nepejayn TEXHONOrWA, NpU  KOTOPOil
nonyyaTenu GpaHLLIM3bl NONyYalT OT 06nafaTens NpaB Ha HOBYIO TEXHONOMMIO 3a
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onpefeNieHHOe BO3HArpaXKfeHuWe MpaBO MCMNOMb30BaTb HOBYK TEXHOMOTMIO,
BbINYCKaTb ¥ peann3oBbiBaTb HOBYH MPOAYKLUIO B TeHYEHWE HEKOTOPOro BPEMEHM.

dyHAaMeHTa/IbHble Hay4yHble WCCMef0BaHUN - JKCMepuUMeHTanbHaa W
TeopeTnyeckas LeATeNbHOCTb, OPMEHTMPOBAHHASA Ha MOMyYeHUe HOBbIX 3HaHWI 06
OCHOBHbIX 3aKOHOMEPHOCTAX pa3BUTWUA MNpuUpoAbl M o6LLecTBa; MepBblid 3Tan
npowecca co34aHnsa U 0CBOEHNS HOBON TEXHUKK (TEXHONOTWiA).

LieneBass nporpamma - MNJaHOBbIA KOMMEKC HayYHO-TEXHOMOTMUYECKMX,
NPON3BOACTBEHHbIX W OPraHuU3aLMOHHbIX MEpPOnpPUATUIA, 06befUHEHHbIX OLHOW
reHepanbHOM LeNbio, OXBaTblBalOWMX psif CTaguii npouecca «uccnefoBaHue -
MpoM3BOACTBO», B3aMMOYBSi3aHHbIX MO pecypcam, CPokam W WUCMOAHWUTENAM W
OCYLLeCTB/IAEMbIX MO €ANHbIM MEHEeLXXMEHTOM.

LieHa HOBLecCTBA - €e CYLHOCTb MOXeT O6biTb OMpejeneHa Kak
BblpaXXeHHas B AeHbrax CTOMMOCTb 3(deKTa, CO3LAHHOr0 C MCMOMb30BaHMEM
HOBLUECTBA.

LLMKN WHHOBAUMWOHHbLIA - Nepuof CO34aHWsA, pacnpocTpaHeHUs w
MCMNOb30BaHNA HOBOBBELEHUIA.

Linknunuecknii xapaktep WHHOBAaLMWOHHOrO npouecca - MNPOABMAAETCA B
TOM, 4YTO OAHO TOKONeHWe MPOAYKUMM (TEXHWKMU) CMeHsAeTca Apyrum. 3To
NPONCXOAMT MpW WCMONb30BaHWM pPafuKanbHbIX HOBLUECTB, YMCNO KOTOPbIX HE
npeBbllaeT NpUMepHO 15% OT 06Lero yucna MHHOBauMii. Ha Hux 6asupyroTcs
Hanbonee 3pheKTMBHbIE HOBOBBEAEHUS, TPeOYIOLLME 3HAUYNTENbHBIX MWHBECTULMIA.
Liuknuueckuii xapaktep MHHOBALMOHHOIO NpoLecca CBS3aH HECTO/MbKO C 06LLUM

XapaKTepom npouecca 3KOHOMMWYECKOT O pasBuTUS, CKO/IbKO c
NPOAO/MKUTELHOCTLI0 3KOHOMUYECKOr0 060p0Ta ()KM3HM) HOBLLIECTBA.
OKOHOMMYecKas LLEHHOCTb WHHOBaUWuUwn - onpenendeTca pocTom

NPM6bLINBLHOCTK, pacliMpeHneM MacliTaboB 6M3Heca M BOSMOXHOCTeW HakonieHus
4N nocnefyloLLero peMHBecTUPOBaHNsA KanuTana.

JKoHOMMYecKast 3(PHEeKTUBHOCTb WHHOBauuii - B 06WeM Buae
onpegenseTca nyTemM CONOCTaBNeHUS 3KOHOMWYECKWX Pe3ynbTaToB C 3aTparamu,
BbI3BaBLUVMMW pe3ysbTar.

JKcnepumeHTanbHble pab6oTbl - PasHOBUAHOCTb  HAY4HbIX paborT,
Hanpas/IeHHbIX Ha W3rOTOB/IEHWE, PEMOHT U 06CNyXWBaHWe CreLnanbHoro
(HecTaHgapTHOro) obopyAoBaHus, annapatypbl, NpUbopPoOB, YCTaHOBOK, CTEH/OB,
MaKeToB W T.M., HEOOXOAMMbLIX AN NPOBefeHWs Hay4HbIX WCCNefOBaHUA ©
pa3paboToK.

JKcnepTusa NPOEKTOB, MNPeaNoXeHUNR M 3a8BOK -  3/IeMEHT
UH(PaCTPYKTYpPbl  Hay4YHO-TEXHWUYECKOW W  WHHOBALMOHHON  [eATEeNbHOCTM,
obecrneynBaloLWnii  BbICOKONPOGECCHOHANbHOE U KayeCTBEHHOE NpOoBefeHue
pasnuyYHbIX  BWAOB  UX  HE3aBUCMMOW  OLEHKM  (Hay4Has, (hMHAHCOBO-
3KOHOMMUYECKas, IKONOrnYeckas v apyrue BuAbl aKCNepTuUsbl).

AhdheKT OT HOBOBBEAEHWI - NPOABNAETCA B COLManbHOW cdepe, rae 3a cuet
MOBbILWEHNS  AOXO4OB  60see  MOMHO  YAOBNETBOPAKTCA  OOLWECTBEHHbIE
NoTPe6HOCTU 1 ynyyllaeTcs 6€30NaCHOCTb XU3HU.
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of employers and the needs of modern production of the country, the latest
achievements in science and practice of light industry.

The training manual was allowed to be published according to the order ofthe
Minitry ofHigher and secondary special education dated May, 285,2020

ISBN -978-9943-6895-5-8 ~ © Samieva, Sh.Kh., Djurayeva T.S., Asadova S.S.
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Introduction

The processes of training qualified personnel in the field of higher education arc
developed on the basis of modern pedagogical technologies, innovation educational
projects and a radical improvement in the quality of training of competitive specialists
based on the adaptation of national qualification requirements of countries to
international standards. The experience of foreign prestigious educational institutions
such as the University of the West of England (England), Curtin University (Australia),
Emily Carr University of Art and Design (Canada), Art Center Colleje of
Design (USA ) can serve as examples of the formation of professional competencies. )
engaged in priority pedagogical research aimed at developing a creative, aesthetic
worldview of students by creating design and applied works of art based on the
modernization of the content of professional education.

The training of highly qualified specialists in accordance with international
standards is largely associated with the sustainable development of higher education and
the systematic training of national personnel. This, in turn, requires constant
improvement of the content of the educational process, its implementation through the
creation and implementation of advanced pedagogical and teaching technologies based
on the achievements of information and communication technologies, analytical studies
of the requirements of a market economy and the consideration of national cultural and
historical traditions. Such a task is relevant for the development of an innovation
worldview, which is an important part of educating a harmoniously developed
personality in the process of preparing future specialists, studying its pedagogical aspects
and bringing education to a new qualitative level.

In our country, to implement this direction, much attention is paid in all areas:
science, art, literature and education . The Development Strategy of the Republic of
Uzbekistan in 2017-2021 provides for the priority task formulated in the Decree of the
President of the Republic of Uzbekistan . It consists of “continuing the policy of
improving the continuing education system, improving the quality of educational services
and continuing to train highly qualified personnel in accordance with modem
requirements of the labor market ”| 1| f]. This will allow our country to successfully
develop in the future and become a roadmap for reform over the next five
years. Improving the innovation worldview is an important problem for the
implementation of tasks in the study of special subjects in the direction of “Technology
and equipment of light industry” in higher education institutions.

This textbook , to a certain extent, contribute to the implementation of the tasks set
out in the Decree ah President of the Republic of Uzbekistan : number UP-49470t
February 7, 2017 "On the strategy of further development of the Republic of
Uzbekistan», Ne P P-2909 "On measures for further development of the higher
education system "Dated April 20, 2017, No. PP-3160“ On increasing the effectiveness
of spiritual and educational work and increasing the development of the industry to a new
level dated July 28, 2017, No. UP-5264" On the establishment of the Ministry of
innovation Development of the Republic of Uzbekistan "dated November 29, 2017
year and, number UP-5313 "On measures on radical improvement of the system of
general secondary and secondary special education" on 25 January 2018, number P P-
3775 on June 5,2018 "On additional measures for the radical improvement of the quality
of education in higher education and their active participation in comprehensive reforms
ofthe country , as well as other regulatory documents related to this area.
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The terms "innovation", "“innovation", "high technology"”, "high technology
products” and others today have taken a strong place both in the vocabulary of scientists,
specialists, and among business people, entrepreneurs and have recently gained some
halo of popularity. In fairness, it should be noted that “innovation” is not a phenomenon
of perestroika or reform. This type of activity has existed since the inception of
civilization, and it was he who determined the actual progress in the development of
mankind, since it led not only to an increase in the standard of living, but to an
improvement in its quality. The first innovation managers also appeared at the dawn of
civilization, only they were called differently. Innovation activity is characterized by
continuous qualitative improvement of manufactured goods and services, promotion (or,
as they say by tradition, implementation) of new technologies, new types of products and
services in production and on the market. Innovators are the most active part of
society. These are scientists, specialists and inventors creating new designs, machines,
devices, materials, etc. The development of new technologies, the introduction of new
ideas, inventions, and the so-called "know-how", in a word , the creation of innovations is
a special type of business that has its own characteristics, features and problems,
regardless of which particular industry it is in going on. Innovation activity is the process
of creating a new product, new technology or service based on the results of scientific
research in order to obtain competitive advantages in the sale of products, works and
services in the markets.

The transition to a new stage of scientific and technological development required
the strengthening of innovation activity and a new approach to innovation. In modern
conditions, the enterprise requires the ability to develop and implement an effective
innovation policy based on its own capabilities and internal potential, as an essential
condition for survival and successful functioning in a constantly changing competitive
environment. The current stage of development of the economic situation in the country
is characterized by processes requiring the adoption of a large number of investment
decisions, innovation processes, their implementation in new products and technologies
is the basis of economic development. The innovation process is the preparation and
implementation of innovation changes and consists of interconnected phases that form a
single whole. The theory of innovation processes is quite well developed by both
domestic and foreign researchers. The publications of such authors as Drucker P.,
Martino J., Santo B., Porter M., Twiss B., Schumpeter 1. Anchishkina A. 1,
Arkhangelsky V. N., Blyakhman L. S., Vasiliev G A,, Volkova I.M., Glazyeva S. Yu.,
Dagaeva A.A., Duzhenkova V.l., Oleinikova E.A. and others. The educational
publication “innovation Technologies in the Garment Industry” meets the modern
requirements of training specialists in the field of innovation development. As a
result has mastered eniya educational material of the textbook the student must acquirc
new knowledge about the basic concepts,related to innovation in the apparel
industry; systemic understanding of innovation design methods and evaluating the
effectiveness of innovations; as well as working skills as part of an innovation design
team.
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I SECTION. TRENDS AND INNOVATIONS IN THE FIELD OF
SEWING INDUSTRY
Innovation distinguishes
leaderfrom catching up
Steve Jobs

Introductory phrase - an integrated approach, innovation at every
stage of the clothing industry processes

1.1. Innovations in the preparatory - cutting processes of sewing production

A little about the preparatory production - digitalization, material databases,

configuration, automation of storage processes, transportation of materials.
1.1.1. Description of cutting methods

When cutting fabrics, the material can be cut in various ways. Distinguish
between mechanical, thermophysical and thermomechanical methods of
cutting sewing materials . By mechanical methods are simple, complex, double
and combined. The most common in the clothing industry are sawing, cutting
with scissors and a combined method.

A simple mechanical cutting method is mainly used when cutting hard materials,
for example, leather products, using one of the following methods: cutting, a knife,
and also roller or rotary.

With the rink method, one sheet is cut. The contour of the parts is repeated
by cutters (knives) mounted on the surface of the table. The roller, pressing
material to the knives, cuts out the details.

In the case of rotary cutting, the material passes between two rollers, on one
of which cutters are mounted.

When cutting by stamping, the cutting of parts is performed on the press: the
cutters are fixed on the punch or matrix of the press. This method is expensive in
conditions of frequent model interchangeability, since when switching to other
sizes or design solutions, a complex alteration of the torch design is required.

A simple mechanical cutting method, performed by drilling, milling,
stamping, is not widely used in the clothing industry.

Special methods for cutting sewing materials include electrospark,
ultrasound, laser beam, microplasma arc, and jet monitor.

When cutting with ultrasound, a special apparatus is used, which carries out
the cutting of the material with a vibrating tool operating in the range of sound or
ultrasonic frequencies, interacting with the support.

The cutting of the material by the electrospark method is carried out along
the line deposited by graphite on the upper flooring sheet; Electrodes are
connected to its beginning and end and a high voltage current is supplied, under
the influence of which the material is destroyed along the contour of the graphite
line.

Laser beam cutting is based on the thermal action of the beam on the tissue,
in which tissue is burned along the line of the beam. The principle of operation of
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lasers (converters of one type of energy into monochromatic coherent radiation of
electromagnetic waves) is based on the emission of coherent light fluxes from
some substances that have previously been exposed to light and have accumulated
part of the light energy absorbed by them. For cutting material, the radiation can be
C02 gas. An optical cutter moving along the deck cuts the material with a
concentrated light beam.

When cutting material with a microplasma arc, the executive tool is a plasma
torch focusing the plasma torch in a very small diameter, less than 1 mm. The
plasma generator is a plasmatron. In contact with plasma, the tissue is burned
along the line of passage of the plasma torch. To protect against ignition of the
fabric, a protective gas is supplied to the cutting zone.

In the hydraulic monitoring method, the material is cut by a thin stream of
water emerging from the torch nozzle at high speed.

Each specific innovation appears as a result of the scientific-production cycle
(STC) and goes through certain stages of development - creation , development
and dissemination. The process of creating, mastering and disseminating
innovation is called the innovation process.

1.1.2. H astilo Meth and cutting machines of the new generation.
Modern automated machines and complexes allow performing operations of laying
materials, controlling their quality and subsequent cutting in accordance with
effective layouts of patterns. The manufacturer of innovation automatic
equipment Bullmer offers a range of modular flooring machines E100 - E400 for
the clothing industry . On the basis of the material rolls guided by the rods in the
form of a simple inexpensive construction , models with automatic installation of
an air cushion and a rotating stand for unwinding the rolls and performing pairwise
flooring are offered . Using the universally applicable fast (120 m / s) decking
machine Compact E 600, which is equipped with a grooved tape for unwinding
rolls of material, you can conveniently adjust the side guides of the rolls of
materials, designed for a weight of 100 kg and a diameter of 500 mm from the
serving side. The entire flooring process, including edge adjustment and material
layout, is automatically controlled. This machine can be used for laying technical
textile materials in a stack. Special equipment can be installed for rolls weighing
up to 500 kg and a diameter of up to 1200 mm. Supporting rods without a conical
bobbin are used for easy lifting of heavy rolls of materials . For cutting technical
textile materials of all kinds, the Premiumcut Il device has been
developed , designed for individual layers and a small number of layers. Due to the
variety and combinations of various tool tips, it meets the requirements of cutting a
wide range of fabrics and flat materials. The main module of the cutting head with
a tool holder for lifting, vibration with high frequency and rotation can be further
expanded with round and band knives and punch, as well as a drill. It comes with a
working width of 160-320 cm and a length of up to 12 m. Thanks to the integrated
conveyor, continuous and overlapping flows of materials are possible (feeding,
cutting, sorting). For continuous individual cutting, special feeding devices have
been developed, for example, an automatic rolling device with a tray, including for
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heavy rolls, and an automatic unwinding device guided by rods, which delivers the
material to the conveyor knife uniformly and without tension. Turbo.cut
S cutting device with a stabbing knife, designed for cutting layers of materials of
medium thickness (25 mm ). Itis a productive and compact machine with a linear
cutting speed of up to 90 m / min. and can be used in the clothing industry and for
cutting leather.

Based on the proven design of the measuring machine, GerberTexnology
has created small-series cutting machines equipped with a GTxL knife, which are
designed for cutting layers of small thickness and can be used for cutting lines
of various configurations and for all types of textile materials. The knife, operating
at a speed of 46 m / min., Can be equipped with an automatic brush cleaning
system, an InfoMark labeling system and an InVision system for matching
patterns by cuts .

Company KurisSpecialmaschinenGmbH (Germany) presented its advanced
flooring and cutting machines. Thus, the PionierSuperElectronic
decking machine , thanks to the TFS device, provides the flooring without tension,
both heavy and wrinkle-sensitive materials. Thanks to the constantly rotating rolls
of materials and the contact area, a uniform flow of materials is ensured. Cutting
occurs with the help of a patented unit for 0, 4sec. with a neat cut even on sensitive
materials. Based on the existing series of equipment, improvements are proposed
for TexCut cutting machines designed for different floor heights. For example, for
the manufacture of garments in small batches, in the clothing industry and for
cutting technical textile and special materials (aramid and glass fibers, combined
materials, films), the TexCut 3001 was developed, which is used for cutting
layers of small thickness thanks to a new design concept. In accordance with this
concept, the replacement of knives is carried out within a few seconds due to the
simple withdrawal of the cutting head in the service position.

1.1.3. Cutting equipment Bullmer (Germany).
Bullmer cutting machines are designed for single and multi-
layer cutting. For each type of material, taking into account its features, and for a
variety of technical tasks, special cutting tools have been developed. Some cutting
machines are designed to optimize speed if high throughput is required.
The standard equipment for all BULLMER cutting machines includes:
« Reversible pile conveyor
* Motion with linear modules along the X and Y axes
« Permanent magnet brushless drives for all axes
« Infinitely variable vacuum depending on parameters
e Vacuum Turbine Filter
* Built-in sound absorber for hoods
Integrated pile cleaning
Self-adjusting diamond blade sharpener
» Automatic dosing of oil supply depending on the frequency of operation of
the knife
* Right side of the working side
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« Industrial PC with real display, flat screen
 Built-in high-performance vacuum turbine, 15 kW
 Standard working width: 1600/1800/2000/2200 mm
« Standard cleaning zone length: 1850/2300 mm
Software:
« Windows operating system
e Operator Guide with Likelihood Check and Failure Diagnostics
» Automatic adaptation of the inclined position of the layers relative to the
marker
« Automatic start point optimization for single pieces
« Exception of ordinary (general) cuts
« Automatic creation of a chain of markers (job queue)
e Test run - simulation of the cut path
« Resetting several markers in ajob queue
« Optimize the cutting and cutting path of small pieces first
¢ Registration of operational data (data management)
* Remote Service Application
Figure 1.2 shows a high-performance cutting plotter,
firm BULLMER.

Figure 1.2 . High Performance Cutting Plotter
BULLMER TURBOCUT

Its field of application is the manufacture of clothing and upholstery.
Serves small production series when high productivity is needed.

The material used is woven and non-woven materials for clothing and
home textiles.

The special features of this innovative equipment are that thanks to the
light beam and the aluminum profile construction combined with the TURBOCUT
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high-frequency knife, it has the fastest cutter in its category. Lightweight head
allows you to develop acceleration of 1.3 g. The vertical high-frequency knife in
TURBOCUT works with a cutting depth of up to 25 mm.
Additional benefits of the basic design:

e Cut window length about 1800 mm

» Screening conveyor with cleaning zone, approx. 1850 mm

Optional equipment:
A camera can be mounted on the cutting head to support:

- matching jobs

- determining the reference point of the layers

Table 1.1 Technical Data in High Performance Cutting Plotter
BULLMER TURBOCUT

Working width: 1600, 1800, 2000, 2200 mm
Cut Window Length: about 1800 mm

Length of sorting conveyor about 1850 mm

Maximum positioning speed: 100 m / min

Max acceleration: 13g

Positioning accuracy: 0.1 mm

Maximum cutting height (depending on Max. 25 mm

material):

Connections:

PREMIUMCUT is a high-performance cutting plotter, which includes all
the advantages that Bullmer equipment is characterized by - an excellent
engineering solution, reliability and the highest versatility combined with low
operating costs.

Range of application: Processing of technical fabrics and composite
materials for the automotive industry, aircraft manufacturing and similar
industries.
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Bullmer
PREMIUMCUT IJLS ultrasonic cutting plotter

Figure 1.1.4.

Materials used: Woven and non-woven technical materials, composite
materials, sheet material, rubber, floor coverings and a wide range of synthetic
materials. PREMIUMCUT cuts parts directly from a roll in any desired
quantity. The material may be dense or wide; cut-out parts may have an irregular
contour, may be small or large. PREMIUMCUT copes with all these difficulties. A
large percentage of materials can be cut without using
foil. PREMIUMCUT comes standard with a tool head equipped with one
interchangeable cutting tool and pen. Depending on the type of head, up to 4
cutting tools and a pen can be controlled (in alternating order). Special tool
combinations are available on request.

Working width: 1600 - 5000 mm; pitch 200 mm.
Standard Version :
e Linear modules and belt drives for X and Y axes
* Needle felt "endless" belt conveyor
e Transport system with clamps. The belt is fixed with clamps and guides
to ensure alignment during feeding. Additional guide pulleys stabilize belt
movement.
¢ Software with various functions
e Real-world industrial computer, flat screen TFT
e 7.5 kW vacuum pump



¢ Built-in hood sound absorber
¢ Built-in sort area
Adjusting the tools with the spindle on the vernier (scale).

Optional delivery:

Special belt conveyor for controlling an ultrasonic knife
. 15 kW double vacuum pump (2 x 7.5 kW)
» Pen for marking stitches and typing
» Sprayer for marking seams and printing
Inkjet printer for annotating parts (before and after cutting)
Projector (laser) for “cut part identification system”
Monitor (TFT) for “cut part identification system”
Foil unwinder
Conveyor Cleaning Device
Various software options

Consumer area: Manufacturers of lightweight and load-bearing structural
components, for example, for aircraft construction, the automotive and railway
industries, and their suppliers.

Materials used: Ultrasonic tools are used to process various materials:

- CFRP (carbon fiber)

- GRP (fiberglass)

- prefabricated fiber products

- composite plastics (prepregs)

- composite materials such as PVC (PVC), PES (polyester), PC (polycarbonate),
PP (polypropylene).

Special Features: The ULS ultrasonic module is modular in design and is
suitable for placement under the table, and when choosing additional tools. This
means that the cutting system can be operated using ultrasonic technology and, in
parallel, can be equipped with other cutting and processing tools.

Ultrasonic cutting is the technology of the future. The use of water jet and
laser technology is not suitable for cutting CFRP, GRP and semi-finished fibrous
products due to unwanted moisture or heat on the material being cut. This problem
is solved by cutting tools with vibration caused by ultrasound. By this method, not
only single-layer materials are cut in half, but also multilayer materials (up to 10
layers) into individual parts. Different blade geometries optimize the cutting
result. Working width: 1600 - 5000 mm; pitch 200 mm. There are knives with
different geometries.

1.1.4. Universal cutting systems (cutting plotters) iECHO.

IECHO universal cutting machines (cutting plotters) are an industrial digital
automatic high-speed cutting system for use in various industrial sectors. This
equipment can carry out through cutting, notching, milling, punching, marking and
plotting with the highest accuracy. To provide maximum versatility for iECHO
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cutters, a wide range of tools is provided, including tangential knives, oscillating
tools, rotary knives, creasing tools and milling cutters. IECHO cutting plotters,
having made a real revolutionary breakthrough in digital cutting technology for a
wide range of materials, occupy a leading position in the global market, pushing to
the background brands that have been undeniable authorities for users for many
years. IECHO demonstrates the most active sales dynamics and provides the
market with the widest range of devices - from small format machines to industrial
multi-layer plotters. High quality and reliability of iECHO plotters are provided by
components of European and Japanese production. In China, the following is being
carried out: development of the supporting structure, taking into account European
trends in ergonomics and design, integrated assembly and technological
verification of equipment. By guaranteeing consumers the high reliability of its
products, iIECHO provides a full 12-month warranty on all devices, unlike
competitors, in which individual components are provided with a significantly
shorter warranty period. An important advantage of iECHO cutting plotters is their
unconditional maintainability. They can be repaired in detail - bearings, sensors,
motors, etc. can be repaired without changing the entire assembly, unlike
competitors’ machines, in which, when one part fails, the entire module must be
changed, which requires significant and completely unjustified users
costs. Hardware and software demonstrate optimal consistency, which is a
significant advantage of iECHO plotters.

Figure 1.1.5.

The iECHO universal cutting machines are represented by three series - BK, BK3
and TIGS.

Scopcs of the iIECHO cutting complexes

Indoor and outdoor advertising

Pattern cutting iECHO are the ideal solution for advertising and production
companies. With their help, it is possible to carry out cutting of almost any
materials used in the production of outdoor and interior advertising - cardboard,
corrugated cardboard, foam board, films, banners, acrylic glass, PVC sheet,
composite panels, corrugated and cellular plastics. These highly efficient machines
significantly increase productivity and guarantee high quality finished products.
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Printing and packaging

Conventional punching machines used in the packaging industry make it
possible to produce products in large batches with a minimum cost, but when
producing “short” circulations, as well as in the manufacture of pilot samples of
packaging products, the use of die-cutting machines becomes economically
unjustified, since it requires manufacturing at the initial stage of production
punching stamp and implementation of adjustment work. The iIECHO complex
makes it possible to simply and cost-effectively produce samples, single products
and small batches of products and process not only ordinary cardboard, but also
any other packaging materials - corrugated cardboard, monolithic and cellular
polypropylene, PVC, etc. Packing lodges made of foam polyethylene can also be
manufactured using iIECHO equipment. The IECHO cutting system s
characterized by high performance, allows you to execute orders on-line and in
combination with specialized CAD systems is an indispensable solution for
packaging factories. Machines for selective varnishing, as a rule, are much more
expensive than machines for continuous coating. But it is possible to carry out
selective varnishing with the help of continuous varnishing machines, if
preliminary processing of the varnishing rubber is carried out on the iECHO
cutter.

Automotive and aircraft manufacturing, production of automotive accessories

IECHO cutting plotters can be successfully used for the production of car
mats, seat covers, sun blinds, products for noise and heat insulation.

Engineering and instrumentation

IECHO equipment is widely used in the production of high-precision
gaskets and o-rings, in the manufacture of various machine parts, mechanisms, and
devices. The iECHO complex is capable of cutting rubber, paronite, graphite,
asbestos, oil-resistant fibrous paper, cable paper, asbestos paper, fluorine-
containing materials such as polytetrafluoroethylene (Teflon), synthetic and
composite materials, and much more.

Cut complex synthetic fabrics for a variety of tasks

The iIECHO cutter allows you to replace traditional methods of cutting
complex synthetic fabrics that require high labor costs and increase processing
efficiency by at least 20 times. Using this device, it is possible to cut materials
from carbon, aramid and fiberglass, as well as ultra-high molecular weight
polyethylene with high accuracy. These features are widely used for the production
of special professional equipment.

Sporting goods

With the help of iIECHO cutters, it is possible to cut non-metallic materials
used in the manufacture of sports equipment - polyethylene for snowboards,
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materials based on carbon and fiberglass. iIECHO is an optimal technological
solution that will increase the speed of production of sports products and ensure
consistent quality from batch to batch.

Haberdashery and leather goods

IECHO cutting systems are an ideal tool for the haberdashery industry. It
allows you to make patterns from materials such as genuine leather, PE, PP and
EVA without the use of paper patterns. The cutter is successfully used in the
manufacture of shoes, bags and suitcases, covers for documents and books, covers
for mobile devices, folders, wallets and eyeglasses, etc.

Clothing and textile products

The iIECHO BK cutters are the perfect solution for the garment industry. It
allows you to quickly draw any patterns when designing products, apply the
necessary marking and carry out cutting fabrics, knitwear, leather and leather
substitutes for sewing clothes, accessories, furniture upholstery. Management and
control of all operations are carried out in real time using a special ERP
system. The iECHO BK cutting plotter can also become an excellent assistant in
training students of industrial educational institutions, who will be able to
immediately learn how to use modern digital technologies in the process of
mastering the profession.

Description of iECIIO cutting systems
Sawmakers iIECHO BK

The sizes of the tables of the iIECHO cutters of the BK series are 1300 x 1100 mm,
1700 x 1300 mm and 2500 x 1600 mm. This series of complexes is basic; All
models of the series are equipped with a single-zone vacuum table with an acrylic
worktop.

IECHO BK Series Saws are available with either one or two tool
stations. The maximum cutting speed is 1 m / s, which is 2-4 times faster than
manual cutting.

Sawmakers iECHO BK3 and TK3S

The sizes of tables of cutters iECHO of the BK3 series -
1700 x 1300 mm, 2500 x 1300 mm and 2500 x 1700 mm; TK3S series - 2500 x
1600 mm, 2500 x 2100 mm, 2500 x 3200 mm and 3500 x 2100 mm. Custom-made
models with arbitrary table sizes can be made.
Unlike the VK series, these complexes are equipped with a multi-zone vacuum
table with a top made of durable aircraft aluminum. The aluminum alloy on the
surface of the honeycomb desktop, which is also used in the aerospace industry,
guarantees geometric stability of the structure without dimensional changes due to
thermal expansion / compression and minimal internal stresses. Mutually insulated
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dense cells of the honeycomb panel compensate for the load on the desktop,
thereby ensuring the absolute flatness of the working surface even with its large
size.

The IECHO Saws BK3 and TK3S Series come with two or three tool
stations.

Servomotors Yaskawa (Japan) installed on the iECHO cutters of the BK3
and TK3S series allow cutting at speeds up to 1.5 m /s, which is 4-6 times faster
than manual cutting and one and a half times in comparison with BK
series machines. machines included a tool depth detection system
(AKI). Complexes of the TK3S series, unlike BK and BK3, have a folding table
design, which greatly simplifies their transportation.

On the ultra-wide portal of the TK3S series complexes, two engines with a
balancing function are installed, which provide more stable and accurate portal
movement. Complexes of the TK3S series, unlike the complexes of the BK and
BK3 series, have a rack-and-pinion gear as a portal drive, which provides high
speed, durability and excellent dynamics when cutting dense materials with
extreme workload.

Options for iIECHO cutting systems
Conveyor system

All models of cutting plotters can be equipped with an intelligent function of
continuous cutting on the conveyor, which allows you to load materials
continuously, efficiently perform extended tasks, process not only sheet but also
rolled materials, reduce labor costs and increase productivity.

Operator Safety System (Safety Device)

All models are equipped with an effective protection system that ensures
operator safety and eliminates the likelihood of injury during operation of the
complex. In addition, four emergency stop buttons are installed on the iIECHO
cutters, when clicked, the machine stops working urgently.

Tool Depth Measurement System (AKI)

The AKI system automates the process of setting the immersion depth of a
tool. With the help of this system, the immersion depth of the tool blades is
quickly, easily and with high accuracy - a tangential knife, a Kiss cut knife, a
circular knife. This ensures that the material is cut through without damaging the
static substrate or conveyor belt. The AKI system is standard on the BK3 and
TK3S systems.

CRS Optical Positioning System

All iIECHO cutters are equipped with a high-precision automatic positioning
system. Using the built-in CCD-camera provides the exact position of the tool and
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the possibility of contour cutting by reference marks. Due to this, you can avoid
the errors that usually accompany manual operations, and take into account all the
features of the cut out image.

Vision Cut System

When cutting fabrics, knitwear, non-woven materials, etc. with images
printed on them, using reference marks to combine with cutting contours, due to
the properties of these materials, is useless, since errors are inevitable. The Vision
Cut system copes with this task perfectly.

11D projection system

When cutting materials such as genuine leather, it is important to place the
contours of the cut so as to maximize the use of the material and minimize
waste. In such cases, the HD projection system is used - a system that projects the
contours of the cut on the surface of the workpiece, which helps the operator to
accurately determine the position of the cut contours relative to the material.

Clearance increase

The standard clearance of the cutter allows you to process materials up to 50
mm thick. Optionally increasing the clearance, you can cut materials up to 110 mm
thick.

Roll material feeder

. Passive system. Roll materials are fed to the conveyor directly
from the feed device, which is equipped with a material feed shaft, an
additional shaft and a material tension mechanism.

. Active system. The system is synchronized with the conveyor
system of the complex. It has a loop sensor and material edge control.

Automatic sheet feeding system

This system significantly saves working time and allows you to reduce the
cost of products.

Installing a second portal

Complexes of the TK3S series with large desktop sizes can be equipped with
two portals on request, which allows you to double productivity.
Cutting plotter (flatbed cutter) for automatic cutting of flooring iECIIO GLS
The IECHO GLS flatbed cutting plotter is an excellent solution for
automating the cutting area of a sewing enterprise. Equipped with a high-speed
electronic oscillating instrument and intelligent control systems, the GLS plotter
cuts any textile and soft materials with high quality, precision and
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productivity. The iECHO cloud management server has a powerful data conversion
module that allows you to use the main CAD software packages that exist on the
market. The users are provided with comprehensive professional technical support
so that they can easily and successfully switch from traditional methods of cutting
materials to automatic digital ones.

Features ofthe iECHO GLS plotter :

The system of control and correction of tool movement to ensure the
optimal cutting mode in accordance with the characteristics of the processed
material.

Figure 1.1.6.

Self-developed management server to simplify operation and achieve the
best cutting quality.

Modular solutions for individual user requirements.

System of an automatic computer layout of a cut on a working surface.

The function of automatic compensation of the sharpening of the blade in
accordance with its wear to ensure constant accuracy of the cut.

Tool cooling system that prevents overheating of the material and its
adhesion.

System of intellectual correction of material loading.

Vacuum clip material with the ability to adjust the suction force.

Automatic film-coating device to increase the efficiency of the vacuum clip
and additional energy savings.

Ease of management and maintenance.

A table for collecting finished products.

Long service life.

It is optionally possible to install:

Guides under the cutter for installing 2 to 3 unwinding systems in order to
increase productivity.
Guides under the cutter for installation from 2 to 3 wide devices.
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Automatic decking device.

Device for smoothing material from a cent to the edges.
Advantages of digital cutting technology relative to traditional cutting
methods

Significant increase in productivity.

Improving the working environment.

Optimization of production management.

Rational use of materials.

Higher quality material handling.

Improving the credibility of the manufacturer.
Specifications for the iIECHO GLK Plotter

Table 3
Maximum cutting depth 75 mm (with active vacuum system)
Maximum cutting speed 200 mm /s
Maximum acceleration 039
Width of the working table 1.6m/ 2.0 m /2.2 m (optional)
Desktop Length 1.8 m /2.5 m (optional)

Plotter - 1 phase: 220 V, 50 Hz

P I
OWer supply Vacuum pump - 3 phases: 380 V, 50 Hz

Plotter - 4 kW
Power consumption Vacuum pump - 20 kW
Average power consumption -<15 kW
Interface Serial port
terms of Use Temperature: 0 - 40 ° C, rel. humidity: 20 - 80%

Help about iECHO.

Company Smart-T is an official partner iECHO - known manufacturer of
CNC cutting equipment for small-scale and high-volume production, as well as a
leading developer of specialized software systems and visual design.

Company Hangzhou iECHO Science Technology Co .. Ltd. was founded in
China in 1994. The company's solutions iECHO are very popular in the
advertising, printing, packaging, textile and construction industries, as well as wind
energy and aviation and automotive industries. For over 20 years, iECHO has been
developing manufacturing solutions for world-renowned suppliers from general
design, development of technologies for introducing several operations on one
machine to the complete debugging of the automatic cutting process.

Company iECHO - a high-tech enterprise of state planning, located in
Zhejiang Province. The headquarters of the company is located in the National
High-Tech Development Zone. The company has its own building with an area of
about 4000 square meters, which houses marketing and service centers. The
research and development center is located in the USA, in the state of Utah. For
nearly 20 years of research and development, iECHO has received more than 20
national patents and registered 30 software copyrights, has taken part in many
important programs of the National Ministry of Science and Technology.
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Among it ( HO operates a close-knit team of highly qualified specialists in
the field of software, 1T-technologies, management of electrical components, the
development of the mechanical part. The work of all divisions of the company —
production and technical departments, marketing and sales departments — is
aimed at market requirements and user wishes. Thanks to a well-
developed strategy and an attentive approach to current production
tasks, IECHO today can offer the best digital solutions in the field of cutting
materials. A long period of research and practice has enabled iEQTO to create a
group of professional experts who, thanks to their knowledge and experience, arc
able to effectively influence decisions made aimed at improving product quality
and production efficiency . All this enables LLIC HO to maintain a strong position in
fierce competition.

Improving product quality is the main way enterprises compete in the
modem world. Company iECHO certified 1S09001 quality system certification,
and compliance with EU standards of equipment (CE). The production and
assembly of iECHO equipment is carried out in Hangzhou. The company imports
the main components; all mechanical components and parts are of its own
production. IECHO factory has high-precision CNC  machining  complexes,
precision CNC milling machines, high-speed lathes, drilling and grinding
equipment that ensure accuracy and stable reproduction of parts. For the most
effective quality control of products, all products are manufactured on a modular
basis., _

IECHO products have successfully entered the markets of East Asia,
Europe, Africa and America and other regions of the world. In China, there are
four marketing centers and sendee support services in the eastern, central and
southern provinces, as well as in northern China.

Test questions:

1 What cutting methods arc used in the clothing industry?

2. What types of cutting systems arc Bullmer currently used in?

3. What year Hanezhoui ECHOScicnce Technology Co. , was
founded . Ltd. ?

4, What is PREMIUMCUT ULS ?

5. Describe the technical specifications of the iECHO GLK. plotter.
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1.2. Innovations in the technological process and
their application in practice

1.2.1. Methods of connecting parts of the product.

Clothing is a complex structure, assembled from several pre-prepared and
individual parts. The basis for the assembly of clothes are compounds made in
various ways. Their choice depends on the requirements for assembly operations
and on the properties of the material used for clothing.

Currently, various methods of connecting parts of the product are
used: thread, glue, welded, rivet, injection and combined . New methods are also
being developed and existing methods are being modified.

Thread seams in the manufacture of clothing are used for joining and
processing the edges of parts, as well as for finishing products. In appearance and
design, filament seams are diverse. Their design is determined by the location of
parts and lines in the seam and the size of the allowance. Depending on the design
and purpose, filament seams are divided into connecting, edge and finishing.

The quality of the appearance of the thread stitches is determined by the
correct arrangement of the knots of the weave of the threads in the stitches,
observing the specified size of the stitches, the snug fit of the threads in the stitches
to the material.

The use of adhesive materials is one of the significant reserves for
improving the quality of garments, as they allow you to create and maintain stable
forms of parts and assemblies of various clothes.

Bonding of clothing parts in comparison with a universal thread connection
has a narrower area of distribution and is used in the manufacture of clothing from
a limited range of materials.

A significant range of materials is unsuitable for bonding due to a possible
deterioration in their appearance or due to insufficient reliability and strength of
the obtained adhesive joints.

Also, adhesive scams are unstable to boiling in water and an alkaline soda
solution and therefore they are recommended for the manufacture of clothes that
are not subjected to washing.

Along with the currently prevailing method of thread joining clothing parts,
a new joining method, welding, is of great importance . The use of welding in the
apparel industry provides an increase in labor productivity, partial or complete
exclusion of sewing threads from the technological process, provides an
improvement in the quality of garments, creates conditions for the automation of
technological processes for assembling parts and assemblies of garments.

Welded joints of two or more parts are performed on thermoplastic synthetic
materials under the influence of heat and pressure, as a result of which a melt of
these materials is obtained, which, after heat removal and pressure reduction,
hardens and forms an integral connection.

The strength of welded joints is 30-60% of the strength of filament seams.

However, the welded method uses only for synthetic fabrics.
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The combined method is a combination of two conncction methods: thread and
glue, thread and weld or glue and weld.

The combined method is considered complex and time-consuming,
therefore, it finds very limited application. This method is used where other
connection methods cannot provide adequate protection (for example, in the
manufacture of protective and special clothing).

In the clothing industry, a number of metal and plastic parts (buttons,
buttons, eyelets, hooks, loops, etc.) are fixed to the corresponding parts of the
clothing with riveted joints . When fastening these parts, rods (riveting elements)
are inserted into the corresponding hole in the fabric structure, and then they are
riveted. The disadvantages of this method include through holes and the inability
in this regard to disassemble the fastened garment unit.

Injection molding is one of the main polymer processing methods.

1.2.2. Bonding and welding of clothing parts.

The world's leading manufacturers are actively using welded joints in
the manufacture of products from various materials.
Replacing filament welds with welded has a number of advantages :
- the absence of punctures - there is no violation of the waterproofness of the
material and the absence of migration of insulation through the seam;
- higher productivity due to the combination of several operations;
- thermal and / or glue treatment of the edge, which is important for loose and
knitted fabrics;
- cost reduction - no threads, needles, spools, etc .;
- a modern, attractive, competitive appearance of the product;

Widespread use of the following non-threading technologies:
* Hot glue welding (TICS);
e Ultrasonic welding (USS);
* High frequency welding (HDTV);
« Hot air welding;
m\Welding with a hot wedge.

The last three technologies are mainly used for welding PVC fabrics in the
manufacture of waterproof work clothes, inflatable boats, summer gazebos,
inflatable structures.

Hot Melt Welding

Its essence is in gluing two materials together using hot-melt adhesive and
Hot-film films . The technology is simple, it can be mastered by any sewing
industry from a sewing workshop to large enterprises.

To manufacture products from thin elastic knitwear for sportswear, underwe
ar and thermal  underwear, amodem type of equipment is used - hot - melt
machines that resemble an overlock with a program control unit. Machines
produce welding at low temperatures, at which the knitwear is not deformed. The
seam is flat without loss of elasticity in all directions, which is impossible to
achieve with a thread seam. Some machines are used for lap welding, while others
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are used for hemming and edging. As a consumable - a special elastic hot-mclt
adhesive tape is used.

But the most popular at the moment in the world of threadless technologies
is hot-melt welding of cut elements and dccorativc trim on thermal presses. They
are in almost every production, they are very versatile and significantly expand the
possibilities of production. Moreover, their cost is not very high. Thermal presses
are simple and unpretentious in operation, do not require global study and
training. The only thing necessary is that the press be either with a moving table or
an increased lifting height of the working heating plate, sufficient for comfortable
and safe operation. And also for this technology “book” manual thermal presses
are not suitable, because when using them, significant displacements of the
workpieces among themselves arc possible in the process of lowering the working
plate. Welding and decorative finishing of welded (set-in) and patch pockets,
welding of lightnings, application of shoulder, elbow and other reinforcements,
welding (bonding) between different fabrics and materials, welding of labels, logos
and reflective elements are performed on thermal presses using Film hot-melt
films . , increasing the stiffness of the windbreaks of the zippers and visors of the
hoods.

Bonding technology is a seamless connection of pieces of fabric under the
influence of heat treatment. A similar bonding technology is offered by
Framisitalia. Gluing takes place on industrial equipment using special tapes. At the
moment, this technology is difficult to apply for mass production because of the
high cost, but it has prospects and a huge market in the future.

One of the first designers to use this technology was Issei Miyake, famous for
his innovations. The designer showed the SS17 ready-to-wear collection, in which
he didn’t just replace sewing technology with gluing, the idea was to combine
fabrics of different densities - soft flowing knit fabric and stiff fabric that creates a
stiff but flexible texture. The effect was comparable to a spring falling on the stairs
- the elements of the dress spring on the models to the rhythm of music and
movements.

Figure 1.2.1.
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Almost all the world's leading manufacturers, to one degree or another,
apply hot-melt adhesive technologies in their products: the production of various
kinds of clothes (from underwear to down jackets, from casual, sportswear to
special clothes), shoes, equipment and accessories.

Why glue it? A filament seam has a number of significant drawbacks and
limitations in the modern production of fashionable and functional clothing, which
at the same time tends to a minimum cost. First of all, needle punctures violate the
integrity and tightness of the material, which is important for manufacturers of top
waterproof and windproof clothing, tents, equipment and other products. Secondly,
sewing on elements of complex shapes often requires sophisticated equipment
and highly qualified seamstresses. Thirdly, the price of the operator’s error is high:
if he “leads away” the seam, the product will be damaged. Fourth, thread seams are
not elastic in several directions. And on bulk fabrics, they require shear processing,
which increases the thickness of the seam, all of which is fundamentally important
for modem elastic and knitted fabrics, where they tend to flat elastic seams. And
fifthly, it is not always possible to sew any element on the finished product, for
example, an identifier for special clothes or a uniform (chevron with a logo or
name), external reinforcement, add pockets to the insulated jacket, this can only be
done by stitching through and through the entire product, which will lead to the
loss of its water resistance and thermal insulation properties, not to mention the
aesthetic component of the product.

Hot glue technologies are devoid of all these disadvantages, since the films
are glued with their entire surface area in one operation, without violating the
integrity of the material and are additionally sealed and reinforced from abrasive
effects.

What exactly is the essence of this non-filament hot-melt welding, and the
essence is extremely simple and understandable and consists in gluing two
materials together (bonding), the principle ofjoining, as we all know, double-sided
adhesive tape.

To connect the details of the cut, accessories, hot-melt welding of
accessories and accessories (zippers, stoppers, labels, hangers, transparent
windows), patch and set-in pockets, bonding the collar area with soft and tactile-
friendly materials, film adhesive films are used .
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Fig. 1.2.2.
Using these materials, it is possible to produce a hot-glue stitch of down
products, thereby departing from the additional package and completely
eliminating the migration of down through the seams. This stitch is now widely

Figure 1.2.3.

There are also adhesive films with an internal court to increase the rigidity of
the material to be glued, such films are used to form hoods, windbreaks for
zippers, cuffs, pocket flaps, etc.

The second type of dccorative film . They carry not only a decorative and
design function, but also functionality, for example, external sealing,
reinforcement, to create retroreflcctive elements or in the form of reinforcing anti-
slip pads.
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Fig. 1.2.4.

The third - hot-melt films for special purposes . Most of these hot-melt adhesives
go on a textile or knitted basis and are designed to externally strengthen problem
areas (shoulders, elbows, knees, etc.). Or for internal reinforcements, sealing joints
of seams, zippers, embroideries, joining internal parts with accessories, a hanger,
and a clamp for tightening sewn on them.

Fig. 1.2.5.
Ultrasonic welding

Initially, this technology was used for a narrow circle of non-woven
materials in the production of filters, disposable clothing, packaging and home
textiles. It was practically not used in the manufacture of products from woven
materials due to the insufficient strength of the seam and the piercing sound that
the machine makes during operation. But technology does not stand still, and these
shortcomings were eliminated, silent machines appeared that weld a wide range of
different materials, almost all synthetic, mixed, knitted fabrics.

Ultrasonic welding docs not require consumables (threads, needles,
spools, sealing tapes). On ultrasonic machines, it is possible to simultaneously trim
the edges, cut, decoratively cut the pattern, heat-treat the cut edge, emboss,
including the logo (including on the skin) at the same time as connecting the
parts. In addition, butt welds can be made on such equipment, resulting in a flat
seam. This allows you to work with a fairly complex geometry cut. But this seam
s not strong enough due to the small area of the connection and it must be



additionally glued with a spccial tape on a textile basis. Ultrasonic machines for the most
part are made in the housing of standard industrial-class sewing machines, which greatly
simplifies and reduces the time for retraining seamstresses, and the transition to new non-
threading technologies.

All these advantages of modern equipment greatly expand production capabilities
increase its productivity, reduce the cost of products, increase profitability and
competitiveness, which is strategically important in our difficult time for Russian
production.

Welding is a technological process of the formation of an integral connection by
bringing the joined surfaces in the tissue contact zone to a viscous state with subsequent
fixation. Welding is a process of self-adhesion of thermoplastic materials under the
influence of heat and pressure. The use of thread compounds for such materials is
irrational, since the sewing process is difficult, products with thread seams do not have
sufficient strength and water resistance. Glue joints are also unsuitable here, since the
material itself is thermoplastic, and therefore hot pressing is not possible. In the
manufacture of products from thermoplastic film materials (plasticized polyvinyl
chloride, polyethylene, polyamide), welded joints are used. Three types of welding are
used in sewing production: thermal contact (continuous and thermal pulse), high-
frequency and ultrasonic. To date, the most practical applications in the clothing industry
have been thcrmocontact welding using electric heating by the method of sequential
processing of semi-finished products and thermal pulses by the method of parallel
processing. The essence of the thermal contact welding method is that the material
isheated by a special tool and in direct contact with the material. Heater Temperature
300-350 **S. To avoid sticking of use gaskets made of teflon, tracing paper. The heating
of the tool can be gas, induction, electric.



In sewing production, the sequential welding method is mainly
used. Sequential welding with electric heating is carried out using heating elements
in the form of a wedge-shaped soldering iron, roller, tape. For welding
thermoplastic films with a thickness of 0.25-1 mm, as well as textile materials
with a thermoplastic polymer coating, it is advisable to use a wedge-shaped
soldering iron, which, as a result of heating the internal surfaces of the parts to be
welded, provides a weld in the contact zone with its subsequent fixation by
pressure rollers . In this case, the processing methods are parallel-sequential, the
material advancement speed is 150 cm / min. In thermocontact welding, heating of
the film material is carried out almost instantly due to the transmission of a large
current pulse through the heating elements. In the pauses between pulses, the weld
is cooled under pressure. The cooled surfaces of the weld do not stick to the
heating tool, therefore, thermo-pulse welding can be done without release
linings. The simplicity and cost-effectiveness of the thermal contact method allow
it to be used for welding thin films and textile materials with a thermoplastic film
coating in the manufacture of special and some other types of clothing. Significant
disadvantages of the method are: the possibility of overheating of the surface layer
of the material, direct contact of the heater with the material and its pressure on the
material, which leads to extrusion of the molten material in the heat-affected zone
and a decrease in the strength of the joints. In high-frequency welding, materials
are placed between the electrodes, to which an alternating current of high
frequency is supplied. Heat generated by the electrodes for 2-3 s welds
materials. The electrodes remain cold, so there is no need to isolate
them. Apparatuses for high-frequency welding are equipped with a set of
electrodes of various shapes, therefore, there are two methods of high-frequency
welding: parallel and serial. Of greatest interest to the clothing industry as the most
productive one is parallel, usually performed on presses. The disadvantage of high-
frequency welding is the complexity and high cost of the plants, as well as the need
for local or general screening. This welding method is used to make loops,
embossed seams in faux leather clothing, collars, cuffs, pockets of men's shirts
made of synthetic fabrics, for attaching emblems and appliques to details of
clothing.

Ultrasonic welding is carried out due to the influence of ultrasonic vibrations
and pressure. Ultrasonic welding is used to join textile materials from
thermoplastic fibers. This heat softens the material, and when pressed, the heated
surfaces join in the contact zone. There is no consensus on the mechanism of
ultrasonic welding of thermoplastic polymers, including textile synthetic
materials. The ultrasonic welding process is considered as the pure action of
mechanical vibrations, as a result of which the heat necessary for welding arises
from the friction of the surface layers in molecular chains. When welding plastics
that do not conduct ultrasonic vibrations well, the energy of ultrasonic vibrations is
converted into heat as a result of microshocks or as a result of absorption of
ultrasonic vibrations at the welded boundaries. At the initial moment of welding,
directly under the waveguide, due to the fact that the highest temperatures arise
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here, a viscous-flowing layer is formed. Under the influence of welding pressure, it
is pressed into the inner layers of the material. With a low surface density of the
material, the viscous mass penetrates to its opposite side, providing a warming
effect over the entire thickness. Which significantly reduces the duration of
welding.

Ultrasonic welding has a number of features:
- heat is generated only in the weld zone, which contributes to a high welding
speed and minor changes in the properties of the material;
- it is possible to weld contaminated surfaces, since all foreign particles are
removed from the weld zone due to shear vibrations;
- energy can be supplied at a considerable distance from the place of welding,
which allows you to weld parts in hard to reach places;
- you can weld various thermoplastics;
- there is a possibility of mechanization and automation of welding processes;
-Production processes are characterized by efficiency and purity. Ultrasonic
welding is carried out in a sequential way on machines of the continuous type and
along the entire contour of the seam in a parallel way on the press equipment. The
scope of ultrasonic welding is wider in comparison with high-frequency and
thermal contact welding. This method is applicable for joining textile materials
from all types of thermoplastic fibers. Ultrasonic welding is used to connect parts
of clothing made of fabrics and knitted fabrics, basic lining materials and
insulation. By welding, you can get stitch, seam, finish and other seams, make
loops, fasteners, attach buttons, etc., perform stitches of different configurations
and sizes, performed in sequential and parallel ways. Of greatest interest is the use
of the ultrasonic method for threadless buttons fastening to clothing made of
fabrics (the so-called “combi-tex” method). Special buttons on the legs of
thermoplastic material are mounted on the fabric and pressed on top with a metal
plate, and below - with a metal emitter of ultrasonic vibrations. With simultaneous
exposure to the button of ultrasonic vibrations and pressure, the material of its leg
is heated to a viscous flow state and penetrates the tissue structure, and then is
formed on its other side. Using this method on the assortment of shirts allows you
to combine the operations of attaching buttons to the front of the shirt and
fastening the shirt, since the buttons can be installed through the loops. It is also
possible to simultaneously attach buttons to the front, collar and cuffs. Buttons are
attached on a specially developed “Combi-tex” installation. Using it, you can
attach buttons to individual parts as well as to the finished product. When welding,
the need for bonding materials (threads, glue and solvents) required for thread and
gluejoints is eliminated.

Thus, welding in the sewing industry opens up enormous opportunities for
mechanization and automation. In welds, it is not allowed to pull, stretch, fit the
material, burn through, unconnected places, punching, distortions, displacements,
pollution. The ends of the welded joints are not additionally fixed. Based on this, it
can be concluded that welded joints of garments are the most labor-saving and
high-performance technology in the garment industry. Using this technology, one
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can achieve great results in the development of production of cost-effective,
aesthetic, competitive and affordable products for the population.

1.2.3. Modern equipment for threadless processing of

clothing parts by gluing.

Bonding is one of the common methods for threadless joining of clothing
parts with various cushioning materials.
Adhesive technology operations are carried out using the following types of
special equipment: irons, batch presses of general and special purpose, specialized
continuous presses.

Steam-air mannequins are used for the parallel execution of two operations -
wet-heat treatment and gluing.

The main manufacturers of equipment for the gluing of clothing parts in
Europe are German companies. Italy also supplies its equipment, although in much
smaller quantities.

Table 4 shows information on the assortment of products of the main equipment
manufacturers in Germany, Italy and Russia.
Table 4

Name of manufacturer

The company
"Kannegisser"

(Germany). Year of
foundation - 1948
Firm "Herbert Mayer

GmbH" (Germany)

Firm "Fight" (Germany)
Year of foundation - 1961.
4. The company "Legmash"
N.Novgorod

Leased enterprise
"Agat" Rostov-on-Don
6. Firm "MacPie" (Italy)

plant

7. Firm "Malawasi" (Italy)

8. The company "Schrobel"
_(Germany)

Types of equipment

Continuous presses for bonding collar and cuff details
for men's shirts.

Continuous pneumatic presses of the Multi Star type
for duplication of details of clothes.

Presses of periodic and continuous action (floor, table)
for duplication of parts of different types of clothing.
Robots for feeding and stacking glued parts.

Duplicate presses for fur, shoes and leather.

Ironing jobs.

Steam generators.

Ironing jobs.

Steam generators.

Hydraulic batch presses.

Press duplicating continuous action PD.

Industrial irons.

Presses of periodic action.
Continuous presses
Ironing jobs.

Steam irons.

Ironing jobs.

Steam irons.

Major manufacturers of gluing equipment for clothing parts

and product range
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1.2.4. Modern equipment for threadless processing of clothing

parts by welding.

The connection of clothing parts by welding is based on the use of the
thermoplastic properties of synthetic materials, which are heated to a viscous state
by the energy of high-frequency currents and ultrasound and form a strong joint
after a certain pressure after cooling.

Ultrasonic welding.

Ultrasonic beadless machine BShM-1 CJSC Zavod Promshveimash
(Podolsk), UzZB-600 and UVD-1 Czechoslovakia, roller machine IM-300 firm
Branzon Sonic Power (USA), roller machine IM-22 firm Omega (Great Britain),
installation portable welding GK-4 firm "Branzon Sonic Power" (USA).
Highfrequency electric welding.

Installation “Fallipress-800” of the national enterprise “German Schlimme”
Germany, installations UZP-2-2,5E and UZP-2500A of the factory “Industrial
Electronics” Bulgaria.

Thermal contact welding.

The UTS GZ installation ofOJSC “Orsha” designed for temporary spot
welding before gluing parts.

PFAFF 8303 Classic machine for sealing joints with thermoplastic tapes using hot
air

Figure 1.2.7.
Name: PFAFF 8303 Classical machine for sealing joints with thermoplastic
tapes using hot air Type: Welding machines Productivity:

« Patented two-chamber nozzle, uniform welding temperature and optimal welding
along the edges of the tape

» Microprocessor control with error diagnosis.

» Automatic cutting of the tape (saving tape)

e Time-adjustable nozzle rotation (excluding burning of the membrane at the end
of the seam)

« For a better view, the machine head is tilted 18 degrees from the operator.

« Various columns for clothes and shoes

* Rollers and nozzles of various widths for tapes 22 and 25 mm wide.

*Max. welding temperature 650 gr.

» Welding speed up to 10 m/ min.
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« Power of a heating element is 3 kW.
» Mains voltage 230 V., | phase.

* Working pressure of compressed air is 6 bars. Air consumption is up to 120 1/
min.

PFAFF 8303-040

e Column tilt from the operator

* For clothes

* Belt width 22 mm.

» Width of rollers is 25 mm.

PFAFF 8303-041

* Tilt column from the operator

* For clothing

* Band width 25 mm.

» Width of rollers 28 mm.

PFAFF 8303-042

e Column tilt per operator

 For shoes

 Belt width 22 mm.

» Width of rollers is 25 mm.

Figure 1.2.8.

Name: PFAFF 8310 Ultrasonic welding machine for synthetic
fabrics Type: Welding machines Productivity Sewing speed: 10 m/ min.

Programmed welding with PFAFF 8310. Seamsonic type ultrasonic welding
machine combines all the physical advantages of ultrasonic welding with the
experience of sewing technology in a way that is still unique. On the PFAFF 8310,
the welding material is fixed between the impulse and pressure wheel and is
subsequently welded under pressure. With this method of ultrasonic welding, the
welding material is “whipped” by means of sharply changing pressure
fluctuations. Due to molecular vibrations, heat is generated in the lower surface of
the welding material, on thin materials it is in the immediate vicinity of the weld
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joint, which ensures a good connection of materials. Applications PFAFF 8310

Technical field: Filter pockets, personal care products, medical mattresses
and covers, felt, surgical dressings, film, body armor, sun protection, filters,
insulation, shower curtains, etc.

Manufacture ofwearing apparel:

Leisure clothing, protective clothing, bodice, underwear, operating clothing,
etc. Automotive industry : Awnings for trucks, curtains, awnings and much more.
Accessories:

s Digital SPS control

[ Maintenance using the Touchscreen control panel
m Functions: manual and automatic operation with stepless speed adjustment using
the foot pedal, amplitude adjustment from 50 to 100%, delayed start for
oscillations and drive, idle and reverse adjustment.

m The machine is delivered optionally with a free sleeve, a reverse sleeve platform
for lap seams and tubular products, a core sleeve (sleeves can be interchanged),
and also with a flat platform.

Ultrasonic Generator:

A new: power stabilizer

m silent 35 kHz

m automatic tracking of amplitude depending on frequency and speed
m automatic adjustment of the impulse wheel before welding and during welding
Accessories (options):

m Possibility of milling or engraving of clamping wheels according to the

customer’s model, overlap guides, seams and
hemmers
[ ] puller left and right and with separate disconnection.

New: Cut & Seal PFAFF 8310 Cut & Seal combines physical cutting processes
with ultrasonic welding. Based on the 8310-003 machine that has been
successfully used on the market, new generation ultrasonic welding machines have
been developed. Advantages:
A Two operations in one run (Cut & Seal)
® Minimum seam allowances (microsheaths) for high strength
m High comfort of welded materials
m Flat seams after subsequent processing The latest trend injoining textile
seams. Ultrasonic welding machine for simultaneous welding and edge
trimming. Sequential processing of flexible thermoplastic and non-woven
materials.
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Figure 1.2.9.
Name: PFAFF 8320 Direct welding with hot wedge or hot air Type: Welding
machines Productivity

Differences between hot wedge welding and hot air welding.

Hot wedge welding:

-The welding seam is always neat.

- The energy consumption is up to 80% less than when welding with hot air.

-Air consumption is significantly lower than when welding with a hot wedge. A
small compressor is enough.

- When welding with hot wedge, 95% less harmful vapors are formed than when
welding with hot air.

-Due to direct contact, the hot wedge should be resurfaced regularly. In this regard,
there are additional costs for restoring the wedge.

Hot air welding: - The

welding seam is slightly wavy, the edge is partially noticeable.

-The energy consumption is 5-6 times higher than when welding with a hot wedge.
-Significant air consumption. A large compressor is needed.

- When welding with hot air, 20 times more harmful vapors are formed than when
welding with hot wedges.

-When welding non-woven materials, such as filter materials, the seam is more
elastic due to the penetration of hot air into the material.

- Due to the lack of direct contact, there is no need to polish the wedge. There are
no additional costs.

PFAFF 8320 Stationary machine for welding flexible thermoplastic materials
using HOT WEDGE or HOT AIR.

* Completely freely programmable machine

* All parameters are entered using the interactive control panel
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« Drive of transporting rollers from individual stepper motors with the possibility
of differential material supply

* High column with variable geometry. Possibility of turning 180 g.

« Height-adjustable bed

« Fast transition from hot-wedge welding to hot-air welding for various
applications

e Length 1100 mm.

* Width 620 mm.

* Height 1400 mm.

» Departure of a sleeve 0f480 mm.

» Weight 140 kg.

» The passage between the rollers is 25 mm.

* Welding speed up to 10 m/ min. Optional up to 30 m / min.

PFAFF 8320-010 Hot Wedge

* Max. welding temperature 500 gr.

*Max. seam width 30 mm. (depends on the width of the wedge). Standard wedge
options: 7,9, 12, 15, 20, 30 mm.

* Mains voltage 230 V., 1phase.

*Max. power consumption 1.5 kW.

 Operating pressure of compressed air 6 bar.

« Air consumption up to 30 1/ min.

PFAFF 8320-020 Hot air

» Max. welding temperature 650 gr.

*Max. seam width 30 mm. (depends on nozzle width). Standard nozzle options: 15,
20, 30 mm.

* Mains voltage 230 V., 1phase.

*Max. power consumption 3,5 kW.

« Operating pressure of compressed air 6 bar.

e Air consumption up to 150 1/ min.

PFAFF 8320-020-061 Hot air Special equipment for welding continuous filter
bags

* Equipped with a nozzle 15 mm wide as standard.

» Equipped with 30 mm wide casters as standard.

« It is standardly equipped with an overlapping seam apparatus with adjustable
seam widths from 10 to 30 mm.

« Standardly equipped with a hose former with diameter adjustment from 60 to 300



PFAFF 8330 Fully programmable machine for sealing seams with

Figure 1.2.10.
Name: PFAFF 8330 Fully programmable machine for sealing seams with
thermoplastic tapes using hot air Type: Welding machines Productivity

Fully freely programmable machine

« All parameters are entered using the interactive control panel

« Drive of transporting rollers from individual stepper motors with the possibility

of differential material feed

* Dynamic welding (change in the power of the heating element depending on the
welding speed) ¢« Automatic cutting of the tape at the end of the material according
to the signal from photosensor

* Quick-change speaker system for various applications

* Rollers and nozzles of different widths for tapes 22, 25 and 30 mm wide.

*Max. welding temperature 650 gr.

* Welding speed up to 10 m / min. Optionally up to 20 m / min.

* The power of the heating element is 3.3 kW.

* Mains voltage 230 V., 1phase.

« Operating pressure of compressed air 6 bar

 Air consumption up to 150 1/ min.
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WELDING MACHINE: ELMRT

Figure 1.2.11.

Name: ELMRT Type: Welding machines Productivity Standard ultrasonic
machine 40 kHz 1500 W Titanium rotating sonotrode Wheel with standard
knurling (15 types to choose from) Integrated PLC controller controlling speed
delay and frequency

WELDING MACHINE: SC40

Figure 1.2.12.

Name: SC40 Type: Welding machines Productivity: Standard ultrasonic
machine 40 kHz 600 W Hardened steel sonotrode Wheel with standard knurling
(15 types to choose) Integrated PLC controller controlling speed / delay and
frequency Stainless steel worktable 500 x 500 mm
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WELDING MACHINE: SC20

Figure 1.2.13.
Name: SC20 Type: Welding machines Performance: Standard ultrasonic
machine 40 kHz 1500 W Hardened steel sonotrode Standard knurled wheel (15
types to choose from) Integrated PLC controller controlling speed / delay and
frequency Stainless steel worktable 500 x 500 mm

Test questions:
What is a non-filamentous tissue connection?
What methods are used for non-thread compound tissue?
Bonding technology - is it?
Can materials be joined by welding?
Types of machines used for threadless connection of parts?

g wN
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1.3. Innovations in the work of molding and finishing products, the
choice of raw materials for them

Intermediate and final ironing are obligatory operations in the clothing
industry, which are, first of all, essential for recognition of the product by the end
user. Equipment for wet-heat processing of garments is one of the main types of
machines and apparatuses used in the manufacture of clothing. It includes
universal press equipment, special press equipment, ironing tables, irons, auxiliary
equipment and others (steam generators, vacuum plants, etc.).

Most installations, presses and ironing tables are a complex consisting of
presses of basic structures, tables and component pillows, irons.

The basic designs of presses and duplicating plants differ in a number of
basic ways. These signs include the pressing force, the type of drive, the degree of
automation (type of control), the degree of energy supply.

The SILTER brand is a leader in the production and sales of compact
steam generators for domestic and professional use in many countries of the
world. SILTER has been producing electric steam irons and steam generators since
1983 in accordance with modern technologies and the latest technological
developments. As a result, the SILTER brand quickly gained a good reputation
among customers and firmly took a leading position in the class of professional
WTO equipment for sewing production. SILTER irons and steam generators are
much cheaper, but at the same time they are not inferior in appearance or quality to
their Italian "brothers". And their reliability is evidenced by full compliance with
European standards, as well as TSE and PCT certificates. SILTER equipment is
specially designed for medium and small sewing production, curtain salons and
clothing salons, shops, service companies, homemakers and private entrepreneurs
who sew in large batches. For professional use, SILTER has developed the
SILTER PROFESSIONAL series, which has several advantages: the casing and
boiler of steam generators are made of stainless steel; steam generators have a 4-
level protection system:

a) An integrated steam regulator prevents the generation of excess steam.

b) Bimetal disc thermostat prevents overheating.

¢) The fuse is triggered in the event of any breakdown of the bimetallic thermostat
(in such cases, the fuse stops supplying voltage to the boiler and the NO WATER
alarm indicator lights up).

d) In case of failure of any of the above mechanisms, steam is automatically
released through the safety valve of the boiler cover.

Steam generators operate on plain tap water, so there is no need to buy an
additional distiller;

SILTER PROFESSIONAL steam generators economically consume electricity, the
required power is 1000-2000 W / h, depending on the volume of the boiler;

a professional iron is connected to the steam generators with a silicone heat-
resistant hose;

steam generators are suitable for both horizontal and vertical steaming;
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steam generators are equipped with a heat-resistant iron stand; SILTER
PROFESSIONAL series steam generators are made in various modifications.

The SM / PSA 2101A, SM / PSA 2135A boards have a built-in steam
generator with an iron that creates continuous dry steam, which is supplied using
the foot pedal. Moreover, the surface of the ironing board has a heating element
with a temperature regulator, which allows you to iron any materials without
fear. One of the most important advantages of SILTER HARMONY boards is the
presence of a fan, which provides a reliable vacuum aspiration system. SILTER
has its own know-how, confirmed by a patent - height adjustment to the nearest
centimeter. The convenience of SILTER HARMONY boards is also confirmed by
the presence of wheels and handles, with the help of which the board easily folds
and moves. The entire range of SILTER products is represented not only by
ironing boards and steam generators for professional use, but also by irons, steam
generators for semi-industrial applications and specialized equipment such as
steam generators with a steam brush, a steam gun and a steam generator with a set
of TRIO MINI nozzles

Fig. 1.3.1.

SILTER Super mini 2005E
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Figure 1.3.2.

Ironing tables are one of the most common and simple in design types of
equipment used at sewing enterprises for wet-heat treatment of products.

Ironing tables have basic designs and differ from each other in design,
equipment (various types of irons), type of heating of the ironing surface, the
presence of vacuum suction. The possibility of installing additional pillows.

There are two types of table designs: the first involves the installation of an
ironing plate on four supports, the second on one support; in this case, the ironing
plate is located console.

In some cases, individual suction can be installed on the ironing tables.

In order to process parts of complex shapes on tables, additional auxiliary
pillows are installed.

Ironing tables are equipped with irons of various types. The main distinguishing
characteristics of irons are the type of heating, the presence or absence of a
steamer, the weight of the iron, the shape of its sole.

Ironing table LGS-103.34

Fig. 1.3.3.

174



Name of indicator, unit of

Table 5

LGS-103.34

measure
Ironing surface size, mm 1410x410x450
Type of heating electro
Steam generator power, kW 3,5
Steam generator capacity, 1 7
Total power kW 5.33
Water supply to the heater 9
icapacity, mm
:Water discharge from the
. 12
iheater tank, mm
1Compressed air supply, mm 6

iOverall dimensions (in
package), mm

Weight (in package), kg 120 (214)
Voltage 380

1635x440x1700 (1820x840x1900)

movable lever for ironing sleeves, vacuum fan,

Equipment . .
qutp blowing, steam generator, electric iron

An important aspect of innovation is to ensure product quality by creating
more responsive installations through electronic control to obtain optimal molding
and finishing results. For technical textile materials, Maschinenfabrik Herbert
Meyer GmbH (Germany) offers the RPS-E2 installation for leather lamination,
which is especially suitable for use in the manufacture of automobiles. The
optimum heating zone allows, thanks to the "intelligent" heat direction, to obtain a
compound that is stable for a long time without damaging the surface of natural
leather. To absorb steam and moisture to protect the user and the environment, the
unit is equipped with a VacuTherm device. The Kannegiesser Garment & Textile
Technologies GmbH GmbH (Germany), owned by the Veit group, offers a new
small passage fixing machine AX 450 for a wide range of gaskets and materials for
the top. It allows you to unilaterally openly partially fix large details of the cut.

The new Fuse Master BX series straight through locking machines have a
working width of 600 and 1000 mm. They are primarily intended for mixed
production. The control with the DX MultiStar touch screen, which allows the
development and accumulation of fixing programs, also makes it possible to
quickly establish and control the fixing parameters. Veit GmbH (Germany)
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introduced a new generation of VEIT 8741 trim fittings, which are both simple
options and powerful solutions with tensile control function (VEIT-0-
STRECH). These settings allow you to process even sensitive elastic knitted
products. The VEIT 8381 finishing multiformer, which allows you to choose
mannequins, also has a function for controlling the edge extensibility during
sensitive movements, which creates advantages for certain types of men's and
women's clothing.

The Brisay Maschinen GmbH (Germany), also owned by the Veit group,
offers a number of new and optimized ironing solutions. The front pre-ironing
machine with the special shoulder accentuation device BRI-600 has a new molding
system that allows, along with molding, the entire front parts to carry out
additional preliminary molding in the shoulder area. The BRI-1200 finishing and
ironing machine, designed for the front of garments, has a new camera system for
molding Niya provides optimum ironing results for all collar and lapel
models. Moreover, the ironing area is adjusted depending on the model and size of
clothes. The new device for ironing sleeves with an air cushion in the BRI-810
machine, designed to fit sleeve sleeves and trim - ironing, makes it possible to
"roll" the upper part of the sleeve for trimming and to avoid the unwanted shear
effect. The movement of various movements for the roller is freely programmed
back and forth, including for high- set sleeves. MACPI Palazzolo (Italy)
demonstrated a new automatic device for finishing jeans and trousers for leisure -
an automatic unit of four rotating stations for blowing steam with an automatic
unloading system. Its productivity is 2500-3500 trousers per shift when serviced
by one person.

The operation of the device can be adapted to all materials, including tensile
ones. Contributing to the molding elements provide a comprehensive finish
without any additional processing. Due to the almost complex movement of
manufacturing clothing abroad, the preparation of imported products for sale today
remains the last component of intensive processing in the textile chain in
Europe. Indupress GmbH & Co. KG (Germany) has an advanced tunnel
installation for the final finishing of various textile materials. Its significant
innovations are steam chambers, in which, along with regulating the amount of
steam, regardless of the pre-pressure, a pre-atomization unit is integrated. Between
the devices for circulating air and steam is a hopper, passing through which the
products are processed with a mixture of air and steam.

The reuse of excess steam sucked into the steam chamber guarantees
efficient and economical use of energy. A powerful air supply creates an elevated
temperature for optimal finishing results. Management based on an industrial
personal computer and touch screen guarantees simple and intuitive maintenance
and contributes to the reliability of programs and their replacement.

VEIT 8741 tensioner for trousers in longitudinal and transverse form
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Figure 1.3.4.

Mannequin for shirts VEIT 8326 PREMIUM

3

Fig. 1.3.5.

High performance blowing mannequin for laundries and textile mills.

A powerful fan, combined with a heating battery, provides quick and
effective drying. The low construction height and pressure relief panels guarantee
comfortable use. With the VEITouch control system, all functions are under
control. Several shirts of various sizes, shapes and materials can be stretched
efficiently with the highest quality standards.
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Machine BRI 1200/101

Fig. 1.3.6.

Benefits:
Vertical closure of the box heads: even distribution of pressure /
prevents pressure clothing from moving / improves quality

Pressure tanks with separate chambers for steam and suction:
individual processing of the upper and lower areas of the front parts / flexible
solution for various types of fabric

2-step lower suction boxes

Convenient 5.7-inch color touch screen

Separate program selection switch: allows you to quickly change
programs

Intermediate device for suspending a shirt: during cooling of a press
product, a software step device is activated / quality is improved / productivity
is increased

Automatic program step: automatic program transfer from one side of
the machine to the other / increases productivity

Digital remote control:

Hanging device for fitting shirts onto a hanger: without loading and
unloading from / to the hanger

Vertically located boxes

Test questions:

1 What is wet heat treatment?

2. What equipment is used for molding and finishing products?
3. What are steam and air mannequins for?

4. What firms produce equipment for the WTO?

5. The BRI 1200/101 is ...
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1.4. The use of computer technology in the clothing industry
How much must die
to make a new one!
Jacob Burkhardt

1.4.1. CAD system
One of the complex and urgent tasks in organizing the production of garments is
the automation of design preparation of production. The level of solution to these
problems largely determines the breadth of the range and quality of products. Of
great importance is the creation of an environment for the creative interaction of a
designer, constructor and technologist.

Computer-aided design (CAD) system is a complex set of tools
designed to automate design.

According to the standards adopted in the 1980s, CAD is not just a
certain program installed on a computer, it is an information complex
consisting of hardware (computer), software, a description of the ways and
methods of working with the system, data storage rules, and much more
. The abbreviations CAD (Computer Aided Design), which can be
translated as computer-aided design, and CAD-system , which can be
translated as a system for computer-aided design, are widely used .

Currently, among CAD specialists, many terms have lost their original
meaning, and the term CAD now refers to a program for computer-aided
design. In other words, what used to be called CAD software or a CAD
system is now commonly referred to as computer-aided design (CAD)
system. You can also find the names of a CAD system, CAD system, CAD
system, and many others, but they all mean one thing - a kind of program for
computer aided design.

In today's market there are a large number of CAD systems that solve
different problems.
1.4.2. The main systems of computer-aided design in the field
of engineering.
Basic and lightweight CAD

Lightweight CAD systems are designed for 2D-design and drawing, as
well as for creating separate three-dimensional models without the ability to
work with assembly units.

The undisputed leader among the basic CAD systems is AutoCAD.
AutoCAD

AutoCAD is a basic CAD system developed and supplied by
Autodesk. AutoCAD is the most common CAD system in the world,
allowing you to design in both two-dimensional and three-dimensional
environments. Using AutoCAD, you can build 3D models, create and draw
drawings, and much more. AutoCAD is a platform CAD, i.e. this system
does not have a clear focus on a specific project area, in it you can carry out
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at least construction, at least engineering projects, work with surveys,
electrics and much more.
AutoCAD CAD system has the following distinctive features:

The dc facto standard in the CAD world

Extensive customization and adaptation options

Tools for creating applications in embedded languages (AutoLISP,
etc.) and using the API

The abundance of third-party programs.

In addition, Autodesk is developing vertical versions of AutoCAD -
AutoCAD Mechanical, AutoCAD Electrical and others, which are designed
for specialists in this area.

Bricscad

Currently, a number of systems have appeared on the market that are
positioned as an alternative to AutoCAD. Among them, Bricscad can be
separately noted from the company Bricsys, which is very actively
developing, directly supports the DWG format and has a number
of differences, including direct variational modeling tools, support for BIM
technologies.

Mid-Range CAD

Mid-range CAD systems are programs for 3D-modeling of products,
calculations, automation of design of electrical, hydraulic and other auxiliary
systems. Data in such systems can be stored both in a regular file system and
in a single environment of electronic document management and data
management (PDM and PLM systems). Often in middle-class systems there
are programs for preparing control programs for CNC machines (CAM-
systems) and other programs for technological design.

Mid-range CAD systems are the most popular systems on the
market. They successfully combine the “price / functionality” ratio, are able
to solve the overwhelming number of design tasks and satisfy the needs of
most customers.

Autodesk Inventor

Professional complex for three-dimensional design of industrial
products and documentation. Developer - Autodesk.

Among the features of Inventor are worth noting:

Advanced 3D modeling tools including freeforms and direct editing
technology

Support for direct import of geometry from other CAD systems with
the preservation of associative communication (AnyCAD technology)

Close integration with Autodesk programs - AutoCAD, 3ds Max,
Alias, Revit, Navisworks and others, which allows you to use Inventor to
solve problems in various fields, including design, architectural and
construction design, etc.

Support for domestic standards in the calculation, modeling and
documentation
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Extensive libraries of standard and commonly used items

The abundance of masters of design of typical units and structures
(bolted joints, gear and belt drives, design of shafts and wheels, and much
more)

Extensive parameterization options for parts and assemblies,
including product composition management

Built-in environment for creating design rules iLogic.

To effectively manage product development, manage engineering
data and organize teamwork on projects, Autodesk Inventor can be
integrated with the Autodesk Vault PLM system and similar systems from
other developers.

Solidworks

Three-dimensional software package for automation of design work
of an industrial enterprise. Developer - Dassault Systemes.

Features of the system that distinguish it from other CAD systems:

A well-thought-out user interface that has become a role model

An abundance of add-ins for solving highly specialized tasks

Orientation to both design and technological preparation of
production

Standard Element Libraries

Recognition and parameterization of imported geometry

SolidWorks PDM Integration

Solidedge

A three-dimensional modeling system for engineering products
developed by Siemens PLM Software.

Among the advantages of the system are:

A combination of parametric modeling technologies based on
structural elements and a construction tree with direct modeling technology
within the framework of one model

Settlement environments, including generative design technology

ESKD support in the preparation of documentation

Advanced design capabilities of cast parts and accessories for their
manufacture

Built-in module for automated creation of diagrams and diagrams

Close integration with Microsoft SharePoint and Teamcenter PLM
for collaboration and data management

Compass 3D

Compass-3D is a system of parametric modeling of parts and

assemblies used in the fields of engineering, instrument making and
construction. Developer - Ascon company (Russia).

Advantages of the Compass-3D system:
Simple and intuitive interface
Using a custom three-dimensional core (C3D)
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Full support for GOST and ESKD in the design and execution of
documentation
A large set of add-ins for designing individual sections of the project
A flexible approach to equipping designer jobs, which saves on
purchase
Possibility of integration with VERTICAL and other systems of
a single complex.
T-flex
Mid-range CAD, built on the basis of the licensed three-dimensional core
Parasolid. The system developer is TopSystems company (Russia).
Distinctive features of the system:
Powerful tools for parameterizing parts and assemblies
Advanced Modeling Tools

A simple mechanism for creating applications without programming
Integration with other T-FLEX PLM software
Tools for calculating and optimizing structures.

Heavy CAD

Heavy CAD systems are designed to work with complex products (large

assemblies in aircraft, shipbuilding, etc.) Functionally they do everything

the same as medium-sized systems, but they have a completely different
architecture and work algorithms.

PTC Creo

2D and 3D parametric design system for complex products from

PTC. PTC Creo CAD software is widely used in a wide variety of design

areas.

Advantageous differences of the system from competing solutions:
Effective work with large and very large assemblies
History-based modeling and direct modeling tools
Work with complex surfaces

The ability to scale the functionality of the system depending on the
needs of the user
Different representations of a single, centralized model developed in
the system
Close integration with the PTC Windchill PLM system.

NX is the flagship CAD system manufactured by Siemens PLM Software,

which is used to develop complex products that include elements with a

complex shape and tight layout of a large number of components.

Key Features of NX:

Support for various operating systems, including UNIX, Linux, Mac OS

X and Windows
Simultaneous work of a large number of users in one project
Full-featured simulation solution

Advanced industrial design tools (free forms, parametric surfaces,
dynamic rendering)
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Mechatronic systems modeling tools
Deep integration with Teamcenter PLM system.
CATIA
The computer-aided design system from Dassault Systemes, focused on
the design of complex integrated products, primarily in the field of
aircraft and shipbuilding.
Distinctive features:
The de facto standard in the aircraft industry
Orientation to work with models of complex shapes
Deep integration with settlement and technological systems
Opportunities for teamwork of thousands of users on one project
Support for interdisciplinary system design.
Cloud CAD
Recently, cloud-based CAD systems that work in a virtual computing
environment, rather than on a local computer, have begun to actively
develop. Access to these CAD systems is carried out either through a special
application or through a regular browser. The indisputable advantage of such
systems is the possibility of their use on weak computers, since all work
takes place in the “cloud”.
Cloud-based CAD systems are actively developing, and if several years
ago they could be attributed to light CAD systems, now they are firmly
established in the category of medium-sized CAD systems.
Fusion 360
CAD Fusion 360 is focused on solving a wide range of tasks, ranging
from simple modeling to complex calculations. The system developer is
Autodesk.
Features of Fusion 360:
Advanced user interface
The combination of different modeling methods
Advanced build tools
Ability to work in online and offline modes (in the presence and absence of a
permanent Internet connection)
Affordable acquisition and maintenance costs
Calculations, optimization, visualization of models
Integrated CAM System
Possibilities of direct output of models to 3D printing.
Onshape
Fully cloud-based Onshape CAD software is being developed by
Onshape.
Things to look for when choosing Onshape:
Access to the program through a browser or mobile applications
Online only
Narrow focus on engineering design
A complete set of functions for modeling engineering products
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Version control of crcatcd projects
FeatureScript language support for creating your own Onshape-
based applications.
1.4.3. CAD in the garment industry

Computer technologies have long been wused in many areas of
production. Clothing  manufacturing is no exception. Computer and
microprocessor technology is being introduced into the clothing industry quite
intensively.

Many stages of creating clothes are automated - from designing, performing
technological operations to finishing products. Computer technology is used as
specialized microprocessors embedded in equipment, and personal or industrial
computers. Computers help to control technological processes and are used in
design systems. The built-in microprocessor allows you to perform only a set of
programmed operations, which limits the possibility of more flexible changes in
the set of operations and their properties. Sewing machines with integrated
microprocessors, and sometimes computer-controlled, have multifunctional
capabilities. With the help of such machines, the speed and accuracy of
operations is increased, the quality of the product is increased. For example, a
well-known machine is an automatic machine, which quickly and efficiently
processes one of the complex units - a pocket in a frame. Computer technology
in the clothing industry automates not only technological operations, but also
the design of product designs. For the creation of clothing models, preparation
of drawings and patterns, there are various systems for the automated design of
clothing (CAD). They usually consist of a computer, printer, digitizer, plotter,
which in combination with software can automate the design phase and
significantly reduce the time for model development. Cutting machines are
widely used to automate cutting in industry. Such settings are controlled by a
computer, in the memory of which there is information about the layout of the
parts of the root on the fabric and other information about the features of the
fabric. Cutting machines can be equipped with a vacuum device that holds the
fabric. A thick layer of fabric is cut with a knife or a laser beam, in some cases
a water stream is used when cutting. Such machines are controlled by a
computer. At the present stage of development of computer hardware and
software, it is possible to use them at home or in small workshops. In these
conditions, both modem household sewing machines equipped with
microprocessors or connected to a personal computer, and the personal
computer itself can be used. At the same time, many domestic and foreign
companies produce sewing machines equipped with electronic starters,
automatic needle threaders, sewing devices with frills. Blocks for automatic
embroidery, etc. Machines of this type can accelerate the implementation of
various technological operations, significantly improve the quality of work. In
the market of modern software there are various computer directories of
clothing models, fashion encyclopedias and catalogs of drawings for
embroidery. Electronic directories presented on CD-ROMs contain significantly
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more information than a magazine or book. The use of electronic directories
accelerates the search for the necessary information. Recently, such software
tools have appeared that help not only find the right model of clothes in a few
minutes, but also get a finished pattern in appropriate sizes, for example, by
LEK.O. In the catalog of drawings it is proposed to choose your favorite model,
enter four dimensional signs (height, chest, waist and hips). After a few
minutes, the pattern details will be printed on the printer. A computer can be
used to learn how to sew beautiful and high-quality clothes. The multimedia
learning system “Learning to sew” developed in Samarais a computer
textbook. The textbook is presented to study theoretical material, perform
practical tasks and test the knowledge gained. On its pages there is information
about fabrics, materials, various methods of processing parts and components of
products. In addition, on the monitor screens you can watch video clips with an
explanation of an experienced wizard. The video recording can be viewed
frame by frame, slowing down the demonstration, and viewed many times until
the processing becomes clear.

A computer is a good helper for needlework, in particular embroidery. With it,
you can create and edit drawings, select the color scheme. Using a graphical
editor, it becomes possible to simulate future embroidery. In addition to the
graphical editor, various computer catalogs with drawings for embroidery are
widely used. Known software tools, including the creation of drawings, their
editing and selection of colors, for example, "Catalog for embroidery”,
developed by Vyatka authors for use in schools in technology lessons. Having
looked through the catalog, you can choose a suitable picture and, using a
graphic editor, colorize the patterns, choosing the right color palette. Using a
printer, you can easily print the desired pattern, and then transfer it to the
fabric. The pages of the catalog also contain an explanation of how to make
embroidery threads. Using the catalog reduces the time needed to search for a
pattern and transfer it to the fabric. Embroidery is much faster with the help of
household machines from the German company PFAFF and the Swedish
company Husgvama. Such machines are equipped with embroidery blocks for
automatic embroidery. In their memory many pictures are stored.

Having completed simple programming by choice and, if necessary, changing
the pattern (proportional increase, visual display, etc.), you can rely entirely on
a smart machine - the embroidery will be done in high quality.
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Test questions:
What is CAD?
W hat tasks does the Fusion 360 program perform?
Why is CAD used in the clothing industry?
List the types of computer-aided design systems?
W hat is cloud CAD?

arON e

1.5. The uniqueness of the design and automation processes

1.5.1. Composition and structure of CAD.
The main ones are:
-an automated design - design is carried out by a person;
-automated design, in which individual stages or tasks are carried out by the
interaction of a person and a computer;
-automatic design, in which all stages and tasks are carried out by a computer
without human intervention.

The components of CAD are subsystems. In each subsystem, a functionally
complete sequence of tasks is solved. Any CAD system consists of design and
maintenance subsystems:

Design subsystems perform procedures and operations for obtaining new
data. They have an object orientation and implement a certain design stage or a
group of interrelated design tasks. Examples:

-subsystems for designing typical TP;

-subsystems for designing technological processes of assembly;

- machining;

- calculation of cutting conditions;

-automatic operations;

-special technological equipment;

- a complex and shaped cutting tool;

-preparation of control programs for CNC machines;

-information search;

etc.

The serving subsystems have a system-wide application and serve to ensure
the functioning of the design subsystems, as well as to design, transmit and output
design results.

Examples:

- database management system;
-subsystems of information retrieval;
-subsystems of input - output of data;
-documentation.

Invariant  subsystems  perform  unified design  procedures and
operations. These include subsystems for documenting design decisions, entering
and adjusting source data.

The main components that perform a specific function in the subsystem are:



-technical - computing and organizational equipment devices, data transmission
media, measuring and other devices, or combinations thereof;

-mathematical - methods, models, algorithms;

-programme - documents with the texts of programs, programs on computer media
and operational documents;

-information - documents containing descriptions of standard design procedures,
standard design solutions, standard elements, components, materials and other
data, as well as files and data blocks on machine media with the recording of these
documents;

-methodical - documents that reflect the composition, rules for the selection and
operation of design automation;

linguistic - design languages, terminology;

-organizational - regulations, instructions, orders, staffing tables, qualification
requirements and other documents governing the organizational structure of units
and their interaction with a set of design automation tools.

To combine the subsystems into system-related complexes of computer-
aided design (AP), methods of their hardware, software, information and linguistic
coordination are used. When performing such a negotiation, an interface is used.

The main methods of computer-aided design:

Typical solutions are the basis of technological design when using
computers. According to the level of tasks to be solved, typical solutions are
divided into two groups: local and complete.

Local standard solutions relate to private technological tasks that determine
only a certain part (element) of the designed technological process, for example,
the purpose of the machine to perform an operation. Typical solutions in this case
(machine models) are local.

A complete standard solution covers the whole range of tasks.

Typical solutions are also distinguished by their structure. MTP1, MTP2 are
standard solutions with the simplest structure (singleton). Each typical solution
here is a design unit, a single invariable element that may or may not be accepted
as a whole. No conversion of these standard solutions is provided. MTRZ standard
solutions have a more complex structure. These solutions are multi-element,
i.e. each consists of a set of elements that can be considered separately during the
design process. Elements of these standard solutions (route technologies) are
technological operations. For each operation, it is necessary to assign a machine, to
normalize, i.e. to consider further the individual elements of this standard
solution. Depending on the structure of a typical solution, the procedures for
working on them are distinguished . For singleton standard solutions, an algorithm
for their selection is organized, which we examined earlier.

A typical technological process as an object of the theory of computer-aided
technological design is an ordered (according to the sequence of execution) set of
descriptions of technological operations sufficient to produce a group of parts with
common structural and technological features. To form the technological process
of manufacturing a specific part from it, it is necessary to organize a second

187



algorithm, as a result of which only those operations will remain that arc necessary
for the manufacture of this part. This design method, based on complete multi-
element standard solutions, is called the analysis or addressing method.

An alternative approach to the automation of technological design is the
synthesis method. The basis of this method is local standard solutions. The solution
of a general problem, for example, the design of a technological process, in this
case is formed (synthesized) from the solutions of particular problems that
determine the elements of the technological process. For technological processes
developed using a computcr-aidcd design system based on the synthesis method,
the name unit is applicable.

Currently, systems also use various compromise methods, including
elements of analysis and synthesis.

1.5.2. Technical and economic conditions for the use of CAD

The increasing complexity of the designs of engineering products, the
increasing requirements for their quality, the increasing complexity of their
operating conditions, the need to reduce the duration of PTCs require complex and
effective decisions to be made in the shortest possible time. This is possible only
by automating the decision-making (support) process.

Today, more and more enterprise managers are seeking funds for the
acquisition of modern CAD systems. This can be explained by the fact that the use
of computer technology in the field of automation of labor of designers and
technologists has proved the effectiveness and viability of these solutions.

The use of CAD allows you to increase the productivity of the designer and
technologist by 2-3 times, to increase the efficiency of interaction between
different departments, the level and quality of design and technological work. In
addition, with the help of CAD, it is possible to reduce the time for technical
preparation of production, free designers from unproductive work, expand the
design and manufacturing capabilities of complex equipment, and create a unified
design and technology database for the enterprise. And all this in turn has a
positive effect on the financial situation of the enterprise.

In order to identify the readiness of a particular enterprise for the
implementation of CAD, a survey is carried out mainly by interviewing
experienced designers and constructors.

The survey determines the need and cost-effectiveness of using an
automated system. At the same time, the scope of design and development work,
their frequency, the total cost of engineering work, the ability to create an adequate
mathematical description and optimization procedures, the need to improve the
quality indicators of the designed product, and reduce the design time are taken
into account.
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Test questions:
1 What is a computer?
2. What kind of CNC works?
3. What is CNC used for?
4. What subsystems are available in CAD?
5. How to implement CAD?

1.6. CAD evolution. Grace Program

Computer technological design systems are widely used in the clothing
industry. Using CAD, they solve almost all the problems associated with the
artistic and technical design of clothing models and preparing them for launch in
production. A wide variety of computer-aidcd design systems is presented in the
software market: Gerber (USA), Investronica (Spain), Lectra (France), Gaibrid
(England), “Assol”, “Grace”, “Leko”, “Relic”, “Komment” , “Eliander”,
“Staprim”, “CAD Legprom” and others. Computer technologies for designing
clothes are intensively developing not only in the direction of expanding the
geography of implemented CAD, but also in terms of deepening them in various
areas of the complex process of designing and manufacturing clothes. Now not
only has the suitability of computer technology been identified for formal plan
tasks based on iterative repetition of procedures, but also the possibility of their use
in the field of human intellectual activity has been shown. Systems can help the
designer, warning him of wrong decisions, directing towards the achievement of
the optimum, determined on the basis of mathematical modeling and calculation of
possible consequences.

The specifics of sewing production, due to the rapid change and updating of
the range of products, presents special requirements for CAD, the main of which is
the openness of the system. Open systems are capable of self-development,
adaptation to 4 changing technological tasks of production. CAD “Grace”,
developed by the specialists of the company “Infocom”, the principles of
construction and functioning of which allow solving problems not only of a
technical, but also of an intellectual plan. The latter is achieved due to the
possibility of organizing branching processes implemented according to the laws
of mathematical logic, which is characteristic of
artificial intelligence systems (SRI). A user-friendly interface, a developed network
of supporting (hedging and prompting) functions, the implementation of the
principles of inheritance and self-regulation, as well as the presence of a wide
database of initial data, including dimensional attributes of typical figures, turn the
designer’s work into an exciting creative process, eliminating its routine
procedures. When working at Grazia, there is no need for a complex and difficult
technological stage - gradation of patterns.

The system automatically generates patterns for all recommended sizes and
growths, without requiring setting inter-dimensional and intergrowth increments at
structural points. Based on changes in the initial data (constructive gains, shaping
parameters, dimensional attributes) using the same algorithm, it is possible to
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obtain the design of not one model, but a family of models, in each of which the

specified requirements for manufacturability and quality will be fulfilled.
jir ] *T7T |

Fig. 1.6.1.

CAD “Grace” is a system of complex automation of the processes of design

and technological preparation of models for production.

It allows you to automatically:

-performance by the artist of the sketch and technical drawing of the model, the
formation of the color scheme of the model;

-building basic  product designs according to the selected design
methodology; development of model structures;

- formation of patterns;

-automatic generation of patterns in size, height and completeness;

-automatic formation of the sheet of technical measurements of the product and
patterns, preparation and printing of a set of design documentation; design layouts
in automatic and semi-automatic modes;

- sketch layouts in full size and scale;

-creation of cutting control programs on automated cutting units of domestic and
foreign production.

The intellectual capabilities of the system are based on the results of
fundamental research in the field of mathematical methods of geometric design,
which ensure the automatic execution and control of geometric and technological
operations. The main features of CAD “Grace”, which distinguishes it from other
systems, are: versatility, openness, high functionality, which allow it to be used to
solve almost any design problems without restrictions on the types of products,
materials and specific features of technological processes.

Application of CAD “Grace” guarantees the quality of development, reduces
the duration of the design process, saves the designer from routine types of
work. Using CAD “Grace”, the intensive design process turns into a 6 fascinating
creative search conducted jointly by the designer and the computer.
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Fig. 1.6.2.

To run the CAD system "GRACE", you must:
e turn on the computer;
« find the “Grace” shortcut on the desktop and double-click on it with the left
mouse button;
« at the request of the system Enter the access code, type the password and press
Enter. The main menu of the system will appear on the screen. To enter any
subsystem, you need to select the desired subroutine with the arrows on the
keyboard or with the mouse, and the line with its name will change color to
red. After that, press the ENTER key or the left mouse button

Test questions:

CAD "GRACIA" - what program is this?

What needs to be done to launch the CAD system "GRACIA"?
Which company developed the CAD system "GRACIA"?

List the types of CAD, except "GRACE".

What appears after pressing Enter?

gD
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1.7. Simple CAD techniques in the manufacture of clothing
The technological process, as an object of design, can be represented in the
form of a hierarchical structure, divided into several interconnected levels is
presented in the figure.

Base dimen modes timem3chm*, . took
) device
sions
Fig. 1.7.1.
The technological process as an object of design

As aresult of this decomposition, the process of designing a technological
process is reduced to solving problems of various degrees of detail at
interconnected levels: from the formation of the composition and structure of the
processing route to the development of control programs and the calculation of
cutting modes for processing individual surfaces.

The process formation process in the general case - a set of structural and
parametric synthesis procedures with subsequent analysis of design decisions is
presented in Figure 27.

1t

Synthesis

f

Analysis

Fig. 1.7.2.

The general principle of the formation of the technological process
192



iN B H B EEBN . L B
Structural synthesis is implemented at the levels of formation of operations and
transitions, and parametric - at the level of base selection, determination of
transition sizes, calculation of cutting conditions.

Depending on the degree of completeness of the implementation of synthesis
(mainly structural) and analysis, three main methods of computer-aided design of
the technological process can be distinguished:

- direct design method (documented);
-analysis method (addressing, analog);
synthesis method.

In real CAD of technological processes, one method or any combination of
these methods can be implemented.

The direct design method assumes that the preparation of the design
document (routing) is assigned to the user himself, who chooses typical solutions
of various levels from the database in an interactive mode.

A technological database is created and filled in advance, which includes
information on the workpieces, machines, devices, tools, etc. available at the
enterprise. The database is structured, i.e. clearly divided into sections,
subsections, pages, individual fields (phrases).

The user is presented with menus at different levels of design for the
selection of workpieces, operations, machines, devices, transitions, tools, etc. The
information selected by the user from the database is automatically entered in the
columns and lines of the routing template. After that, in the editing mode, the
information can be edited if necessary, and then printed in the form provided by
the relevant GOST.

The analysis method is based on complete standard solutions. This method
proceeds from the fact that the structure of an individual technological process is
not created anew. It is determined in accordance with the composition and
structure of one of the unified technological processes, i.e. appropriate type or
group process. This is done by analyzing the need for each operation and the
transition, followed by clarification of all decisions at the levels of decomposition
"from top to bottom." This method embodies the idea of “from the general to the
particular”.

In general, this method implements the following design scheme: entering
the description of the part drawing - determining the structural and technological
code of the part - searching the code in the database for an acceptable unified
(typical or group) process - analyzing its structure - finalizing it in accordance with
the description of the part drawing design of an individual technological process.

The use of this method at the stage of development and adaptation of CAD
CAD to the conditions of a particular enterprise involves a lot of preparatory
work. O f the many parts of the factory nomenclature, groups are formed that have
common structural and technological features, processing methods. Two
approaches are possible below:
in each group a detail is selected - a representative, and a standard technological
process is developed for it. All typical technological processes for all groups of
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parts are entered in the computer. When developing an individual technological
process, unnecessary operations and transitions are usually excluded from a typical
technological process. Sometimes, much more rarely, missing operations and
transitions can be added in the manual process editing mode. Further, equipment,
technological equipment is specified, cutting modes are selected or calculated, time
norms are calculated . For each group, a generalized model of all parts is formed -
a complex part. It includes the entire variety of surfaces of the group under
consideration. For a complex part, a unified (group) technological process is being
developed. It is obviously redundant, i.e. contains operations and transitions for
processing all the details of the group. The development of an individual
technological process consists in analyzing the need to include operations and
transitions from the corresponding group technological process. Or, in other words,
unnecessary operations and transitions are excluded from the group technological
process. Then, as in the first case, the so-called parametric adjustment is
performed: refinement of equipment, technological equipment, selection or
calculation of cutting conditions.

So, for example, in TekhnoPro CAD (distributed by Top Systems JSC,
Moscow), a part classification method is used, similar to the method of group
technological processes and opposite to the method of typical technological
processes. When using standard technological processes, details are divided into as
many groups as possible, for each of which a standard technological process is
developed. In TechnoPro, on the contrary, as many details as possible are
combined into one group. As the group expands, the guarantee increases that the
technological processes for manufacturing new parts will be automatically
designed by TechnoPro.

For the automatic design of technological processes based on the principle of
analysis in TechnoPro, you need to create a database. To do this, you need to group
the parts, mainly by the similarity of the technology of their manufacture. At the
same time, a common technological process is created for each group, which
contains the entire list of manufacturing operations for all parts of the group. To
create a common technological process, technological processes already mastered
in production are used. You can use "paper" versions of technological processes
with their subsequent "transformation" into an electronic version or specific
technological processes created in the course of working with TechnoPro in an
interactive mode.

The creation of a common technological process is carried out in the
following sequence. One of the group’s technological processes is taken as the
basic one and is introduced as a general technological process (you can copy one
of the specific technological processes created in the course of work in TechnoPro
in the dialogue mode). Then the missing operations and transitions from other
technological processes (specific technological processes) are added to it.

When adding, signs are detected, depending on which it is necessary to
choose one or another operation, transition or route. Checking each of the signs is
entered in the form of conditions in the TechnoPro database. Examples of such
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conditions are checks: the type of workpiece, the grade or hardness of the material
of the part, the dimensions of the part, the presence of certain structural elements
(surfaces), their sizes, etc.

After creating a common technological process, you can proceed to the
automatic design of individual technological processes.

To do this, it is enough to create a description of the design of the part, for
which it is necessary to design the technological process of its processing. The
description can be taken (read automatically) from the electronic version of
the parametric drawing of the part created by the T - FLEX geometric modeling
system (developed by the Top Systems company already mentioned). A
description of a drawing of a part can also be created without using graphical
means by entering the necessary data from the keyboard. To speed up, you can
copy a similar part from the specific technological processes already available in
the system database or copy the layout of the general technological process.

The description of the drawing of the part consists in filling out general

information about the part (data from the stamp and technical requirements of the
drawing) and the parameters of the structural elements (surfaces) available on the
drawing of the part.
After creating a part description, she is assigned the general technological process
of the corresponding group of parts. Then the process of automatic formation of
the technological process is started. During this process, TechnoPro selects from
the assigned general technological process the operations and transitions necessary
for the manufacture of each structural element of the part and transfers them to a
specific technological process. Then, from the selected list, the system discards
operations and transitions that provide better workmanship of the surfaces of the
part compared to the specified requirements in the drawing.

After that, the system discards operations and transitions from a specific
technological process in which the conditions for their selection are not
fulfilled. Further, TechnoPro performs the calculations available in the conditions
of the remaining operations and transitions.

Then the system calculates the technological dimensional chains taking into
account the values of the allowances indicated in the transitions of the overall
technological process.

Further, the system fulfills the conditions for the selection of technological
equipment for operations and transitions and performs the calculations of
processing modes and manufacturing standards available under these conditions.

At the end of the design process, the system generates transition texts,
replacing the parameters contained in them with specific values. The values of the
parameters are selected depending on the type of processing performed -
preliminary or final.

Creating common technological processes and conditions, the technologist
“teaches” TechnoPro how to design the technology of a specific (own)
production. Once having trained the system, the technologist can be sure that
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TechnoPro will never forget the production nuances of the design of technological
processes.

The analysis method is the main method of designing technological
processes in the operation of flexible production systems. Its application gives the
greatest effect in the introduction of group and standard technological processes in
production. This is explained by the fact that this method does not violate the
existing specialization and traditions of production units, simplifies the design
process, and does not require difficult-fonnulated procedures for the synthesis of
new technological processes.

1.7.1. Synthesis method in CAD of technological processes
The synthesis method is based on local standard solutions. Algorithms for
constructing CAD systems based on the synthesis method are significantly
different from each other. The reasons for this are as follows:
procedures for the development (synthesis) of technological processes belong to
the category of hard-to-form anumber of CAD systems constructed by the
synthesis method, focused on the design of technological processes for the
manufacture of parts of a certain class (for example, “bodies of
revolution”) . In order to exclude cycles in the development of technology and
provide a linear design strategy, some CAD developers have moved away from the
classical design of technological processes such as “route - operation - transition”,
etc
Implementation of a linear design strategy in CAD processes:
« entering a description of the drawing of the part;
. synthesis of processing routes (plans) for all surfaces of the part;
. synthesis of the process flow diagram;
« synthesis of the processing route of the part;
« synthesis of the composition and structure of operations of the technological
process;
« refinement of the technological process (calculation of cutting conditions,
rationing);
« paperwork.

Entering the description of the drawing details and the design of documentation
are common steps for all methods of designing technological processes in
CAD. They are included for completeness in the design of the process.

For enlarged operations of the stages, the maximum concentration of transitions
is characteristic, which is equivalent to the simultaneous processing of all
surfaces. Under production conditions, such an operation cannot always be
performed. It requires disaggregation (differentiation) into several simple
operations. The basis for the formation of simple operations is the streamlining of
surface treatment by choosing a reasonable sequence of settings.

The presence of several enlarged operations of different processing methods, in
addition to differentiation, sets the task of determining the sequence of their
execution.
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Thus, when forming the processing route for a part, the following tasks arc
solved:
- the composition of operations is determined;
- enlarged operations are differentiated into simple;
- a sequence of operations is formed at each stage.
Other synthesis approaches and methods are possible and exist during the
automated design of technological processes.
Test questions:
1 List the main methods of computer-aided design of the process?
2. What is the basis of the analysis method?
3. Describe the synthesis method.
4. Write a sequence of implementation of a linear design strategy in CAD of
technological processes?
5. Why is the description of the part drawing included in the sequence of linear
strategy implementation?



I SECTION. UNIQUE PROPERTIES OF LIGHT INDUSTRY
MATERIALS

Ifyou want to take the path ofinnovation,
then you must be capable ofintuitivejudgment
Fred smith

2.1. Smart fabrics

In experimental design, smart fabrics are beginning to be used. They are
more comfortable than skin - they warm in the cold, cool in the heat and even
change their size depending on the temperature. In the history of the costume,
which has as many centuries as the history of mankind, it is almost impossible to
come up with something fundamentally new. However, Mauro Taliani, the Italian
house designer for Corpo Nove, pointed out that if the weather changes throughout
the day, the person becomes a hostage of his own clothes. Multilayer structures -
“trousers turn” - do not save the situation. And then Taliani began to develop
“smart” fabric and build “living” designs that could change depending on humidity
and temperature. The pinnacle of Taliani's skill is a shirt for the lazy. The
composition of the fabric includes nickel, titanium, nylon. This composition has a
specific characteristic - the so-called "shape memory". When the ambient
temperature rises, the sleeves of the shirt can rise in a matter of seconds from the
wrist to the elbow. Once the thermometer goes down a few lines, the length of the
sleeve is restored.

The designer claims that clothing responds not only to ambient
temperature, but also to body surface temperature. That is, if a person sweats,
clothes also change their shape. The shirt for the lazy does not wrinkle, even if
crumplcd and pushed into a suitcase for a long time. Under any circumstances, she
regains her form after 30 seconds. So far, only 200 such shirts are known to exist,
and all of them are gray metallic. The cost of each is $ 3750. Now Taliani
is developing a jacket that begins to more closely fit the body if it starts to get
colder. Corpo Nove relies on those types of fabrics that are commonly used for
extreme applications. It is difficult to say whether this is a design style designed
for success in the hi-tech world, or whether it is a pessimistic view of the extreme
future. One of the developments is a self-cooling vest, which is a miniature air
cooling system. A 50-meter plastic tube containing coolant is sewn into the
jacket. “The model was* borrowed from workwear designs for workers at nuclear
plants where temperatures exceed 70 degrees,” says Filippo Pagliai, a technologist
at Corpo Nove. Another development is a jacket, which continues to warm a
person, regardless of the surrounding cold, called “The Absolute Zero”. His model
uses a unique substance, airgel. Representatives of Corpo Nove claim that this
99.8% air-based material is the lightest in the world. Clothing made of this
substance can warm up in frosts of -80 degrees. The principle is quite simple - the
air gap serves as an optimal insulator, and this property was used in Central Asian
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cotton bathrobes, in North Siberian fur coats, and in so-called “down jackets” even
in past centuries. Another interesting model of Corpo Nove is a heating jacket for a
motorcyclist or cyclist, which is connccted to a motorcycle or bicycle, and the
generated energy is transmitted through wires to clothes. The maximum degree of
heating is + 43. If there is no transport nearby, next to which you can "refuel”, a
special belt with batteries has been developed.

A minicomputer is built into the improved model of the jacket, which
allows you to program the heating of different parts of the body. The developers
say that their consumers are not exalted collectors of extravagant clothes, but
ordinary drivers, truckers and workers who need clothes that are comfortable and
protected from temperature extremes. Although, it is obvious that the "ordinary
driver" can hardly afford a vest, the price of which is equal to the cost of the car. In
the modem design of clothes, fiber, milk protein, polymers are already used, the
pattern on artificial or natural skin in clothes is applied digitally.

The most extraordinary - such as Paco Rabanne - do not hesitate to “sew”
from aluminum and glass. Clothing has become not only practical and convenient,
it has begun to reflect the sphere of activity of its owner and become a “tool of
production”: bulletproof suits have already been created that are not afraid of cold
steel weapons or radioactive radiation. Moreover, the weight of such a suit is
slightly more than usual. There are exclusive models equipped with telephones,
MP3 players, headphones that can be hidden in the shoulder pads, and a
microphone built into the collar. The cost of such models varies from $ 600 to $
2500 and above. They are commercially available. Among the most exotic hi-tech
models “for professionals”, a TV jacket can be noted, which can compete with the
shape of telepuziks.

Stephan Fitch, a developer at MIT Media Lab, came up with a leather
jacket with a monitor mounted on its back. According to Fitch, the design will be
successful among salespeople and advertising agents working on the streets and
will make tangible competition to any other "street advertising"”. It is curious that
the more modernized fabrics and designs of clothes, the greater the demand for
natural and “natural” ones - for example, linen, cotton, wool. Also, natural wood
furniture will be preferable and more expensive than furniture made from the
lightest and most durable metal or polymer.

T- shirt FuelWear. FuelWear has heaters, a temperature sensor and a
battery that supplies the entire system with energy.

FuelWear itself is not very thick, so you can’t do without heating
here. Indeed, on the front there are two heating elements (flexible, very thin, not
felt when worn), and on the lumbar part there is also a heating element.

For heating, energy is needed, which is stored in a small battery (so far the
capacity has not been voiced). The temperature sensor, as well as the control
system, are located in one housing with a battery. The device is small in size, it has
a small pocket in front of it. This module is connected by wire (the connection
process is shown in the video).
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It is worth noting that FuelWear can be machine washed like any other
clothes. Only the battery must first be removed. The system is configured to
automatically adjust the heating temperature of the elements. The colder - the
higher the temperature (up to a certain limit), the warmer - the lower the heating
temperature. If you go into a warm room, the system automatically turns off.

As for battery life, when heated at 10 degrees (above body temperature), the
battery lasts for 3 hours. With a temperature increase of 5 degrees (above body
temperature), the battery lasts for 6 hours. And finally, when heated at 2.5 degrees,
the charge lasts for 12 hours.

There is a charge indicator on the control module, so you can always see
how low the battery is. FuelWear is being developed by the University of Toronto
team and Hatchery (the latter are involved in project promotion).

Fig. 2.1.1.
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Test questions:
What is smart tissue?
What did the Italian scientist Mauro Taliani invent?
Who invented the “Absolute Zero” jacket?
Are there any jackets with a built-in monitor?
Can | wash my FuelWear sweatshirt?

O WD

2.2. Nanotechnology in textiles

In recent years, the pace of scientific and technological progress began to
depend on the use of artificially created objects of nanometer sizes (the Greek term
“nanosan” means “gnome”; 1nanometer (nm) is equal to one billionth of a meter
or one millionth of a millimeter). Substances and objects created on their basis
from 1to 10Onmin size are called nanomaterials, and the methods of their
production and use are called nanotechnologies. With the naked eye, a person is
able to see an object with a diameter of about 10 thousand nanometers.

The properties of materials at the nanoscale differ from large-scale due to the
fact that at the nanoscale the surface area per unit volume is extremely large. In the
broadest sense, nanotechnology is research and development at the atomic,
molecular and macromolecular levels in a scale of sizes from one to one hundred
nanometers; creation and use of artificial structures, devices and systems, which,
due to their ultra-small sizes, have new properties and functions; manipulation of
matter on the atomic distance scale. The father of nanotechnology can be
considered the Greek philosopher Democritus. Around 400 BC he first used the
word "atom", which in Greek means "indivisible", to describe the smallest particle
of matter. Probably, for the first time in modem history, a nanotechnological
breakthrough was achieved by the American inventor George Eastman
(subsequently founded the famous company Kodak), which produced the film
(1883). 1931 year. German physicists Max Knoll and Ernst Ruska created an
electron microscope, which for the first time allowed the study of nano-objects.

1939 year. Siemens, in which Ruska worked, released the first commercial
electron microscope with a resolution of 10 nm. The birthday of nanotechnology is
considered to be December 29, 1959. Professor of the California Institute of
Technology R. Feynman (Nobel Laureate in 1965) in his lecture “There's plenty of
room at the bottom”, read before the American Physical society, noted the
possibility of using atoms as building particles.
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Fig. 2.2.1.

1968 year. Alfred Cho and John Arthur, employees of the scientific division
of the American company Bell, developed the theoretical foundations of
nanotechnology in surface treatment. 1974 year. The Japanese physicist Norio
Taniguchi introduced the terms “nanotechnology and nanotechnology” into
scientific circulation, which he proposed to name mechanisms smaller than one
micron in size and how to create them. 1981 year. German physicists Gerd Binnig
and Heinrich  Rohrer created a microscope capable of showing
individual atoms. 1982 year. A raster tunnel microscope has been
developed. 1985 year. American physicists Robert Curl, Harold FCroto and Richard
Smaley have created a technology that allows you to accurately measure objects
with a diameter of one nanometer. They also discovered the existence of a
spherical carbon molecule - fullerene. 1986 year. An atomic force microscope was
created, which became a tool for assembling nano-
objects. 1986 year. Nanotechnology has become known to the general
public. American futurologist Eric Drexler published a book in which he predicted
that nanotechnology would soon begin to develop rapidly. 1989 year. Donald
Eigler, an employee of IBM, laid out the name of his company with xenon
atoms. 1991 year. Japanese researchers have discovered carbon
nanotubes. 1998 year. Dutch physicist Seez Dekker created a nanotechnology-
based transistor. 1999 year. American physicists James Tour and Mark Reed have
determined that a single molecule can behave like molecular
chains. 2000 year. The US Administration has supported the creation of the
National ~ Nanotechnology  Initiative. Nanotechnology  research received
government funding.

This served as an impetus for the creation of national nanotechnology
programs in many industrialized countries. 2001 year. Mark Ratner, author of
Nanotechnology: An Introduction to the New Big Idea, believes that
nanotechnology became part of human life in 2001 . Then two significant events
took place: the influential scientific journal Science called nanotechnology “a
breakthrough of the year”, and the influential business magazine Forbes “a new
promising idea”. Nowadays, the term “new industrial revolution” is periodically
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used in relation to nanotechnology. 2004-2006 year. Russian researcher and
inventor V.l. Using a gas-phase method of metal purification and isotope
separation, Pctrik developed the nanostructures of a number of metals: platinum,
iron, nickel, etc.

Since nanotechnology, as an interdisciplinary field of knowledge and
practice, can only be developed with bio-, info- and cognitive technologies, a
scientific and technological cluster of NBIC technologies has emerged that
determines the level of development of the world and countries in the 21st century.

Expectations from the introduction of NBIC technologies in science,
technology, everyday life of a person at the end of the last century were
grandiose. Hundreds of monographs, textbooks, tens of thousands of articles were
written, special institutes were created, departments and faculties were opened in
various countries. General successes, of course, are actually present, but still
more on a quantitative than a qualitative level. The world under the influence of
NBIC technologies, of course, has changed significantly, but not beyond
recognition, as the founding fathers of nanotechnology (Feynman, Drexler, etc.)
represented.

By the type ofapplication of nanotechnology in the manufacture of
textiles, products can be divided into two large groups:

1 Textiles produced by nanotechnology, as it is given a scientific
definition in many sources. This means produced according to two principles:
“from top to bottom” or “from bottom to top,” that is, crushing the substrate (in the
broad sense) to nanoscale and forming a bulk nanoproduct from nanoparticles or
its self-assembly from nanoparticles. In both cases, the definition implies, of
course, the structure of the nanoproduct strictly organized from nanoparticles and
the appearance of new ones or a significant improvement in the properties of the
material. Under such refined requirements a very small part of textile materials
falls. The same situation is in many areas of science and technology. The
exception, perhaps, is the field of electronics, i.e. , nanoelectronics, which is where
the origin of nanotechnology comes from.

2. Textiles manufactured using finished nanoparticles previously
obtained by nanotechnology. There are a lot of such textile technologies and
nanoproducts. In the future, when setting out the role of nanotechnology in the
production of textiles, we will indicate which type of two these products belong
to. For the consumer, the principles of obtaining a product do not matter - its
qualities, new functions, and safety are important.

2.2.1. Types of nanotextiles and areas of its use
Consider the use of NBIC-technologies in the production of textiles for its
main types, phases of production and areas of use.
Fiber production
1 Nanoscale fibers in diameter can be produced both from the bottom-up
(self-assembly) and top-down technologies by splitting a stream of polymer (fiber-
forming) in an electric field. The latter technology is implemented under the
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entrenched name "electrospinning" (Eng. Electrospinning) and is carried out on
equipment of various designs and firms. The technology is universal in the
possibility of using fiber-forming polymers (natural, artificial, synthetic). There is
only one requirement - the possibility of dissolving and melting the polymer
without its destruction. Actually, these are the same requirements that apply to
polymers in the production of chemical fibers by traditional spinneret
methods. These technologies have not yet reached the level of large-tonnage
production due to the high cost, but they are gaining momentum. The main area of
use of such nanofibers made of polymers of various nature is medicine, protective
clothing elements, filter materials and other areas of technical textiles.

2. Fibers filled with nanoparticles of various chemical nature, size and
shape. This is the second type of nanoproducts. These fibers are produced by
traditional technology by introducing nanoparticles into a solution or molten
polymer for molding. Depending on the nature of the nanoparticles introduced into
the fiber, they acquire new (electrical conductivity, photoactivity, bioactivity, etc.)
or improved initial properties (mechanical strength). Such fibers are essentially
composite, the properties of which depend on the properties of the matrix and
nanofiller. These technologies are still far from the volume of production of fibers
produced by traditional technologies. Their production is expensive and involves
problems of compatibility of nanoparticles with the polymer matrix. There are
problems of the rheology of solutions and melts during spinning, the aggregate
stability of spinning solutions, etc. These technologies are at the stage of
improvement, cheapening, and increasing manufacturability. The fields of
application for nanoparticle-filled composite fibers are vast - a new generation of
ultra-light, heavy-duty structural composites for all types of vehicles, protective
multifunctional clothing, sports textiles, medical textiles.

Biotechnology in the production of a new generation of fibers

1. Gene modification of natural fibers.In the USA, Monsanto has
developed a technology for growing genetically modified cotton, which has 30-
40% higher mechanical strength than natural high-quality cotton . This genetically
modified cotton has not yet been widely distributed. Genetically modified cotton is
used in textile products, which are subject to increased requirements (mechanical
strength). For example, to outerwear made of cotton, which is given a low crease
by means of cross-linking preparations. In this case, up to 20% of the tensile and
abrasion resistance of the product is lost. Genetically modified high-strength cotton
compensates for this loss.

2. Genetically modified spider silk , superior in strength to all natural and
chemical fibers (strength is higher than that of steel wire of the same thickness),
produced according to the following scheme.

It is known that spider silk is very durable, as nature intended and created for
capturing, capturing spider victims, whose weight exceeds the weight of the
web. Silk of a silkworm does not differ in such high strength, since nature
predetermined another function for it (building material for a cocoon - a house for
a caterpillar). In terms of chemical composition, silkworm and spider silk
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fibroin are close proteins that have different primary (a set of amino acids),
secondary (geometry of the protein macromolecules) and tertiary (the nature of the
interaction of protein macromolecules) structures, which determines the
mechanical strength.

Biologists studied the structure ofthe genome ofspider silk, and built a mulberry
silkworm, goats, yeast, and microorganisms ofa certain type into the apparatus of
heredityfor the production ofprotein identical to spider silk .

The best results were achieved in the latter case and settled on it. This
microbiological gene-modified protein has been used to produce spider silk-type
protein fiber. Such afiber, superior in strength to all natural and chemicalfibers,
begins to be used in areas where lightweight and very durable materials are
required: the production of body armor, special ropes, and implants in
medicine. Since the cost of such a fiber is very high, while it finds application in a
very limited amount.

3. Polylactic acid - based fibers - polylactide - are obtained by a complex
technology consisting of their biotechnological phase and subsequent traditional
chcmical technology. From natural materials containing polysaccharides (com,
potatoes), glucose and lactic acid are obtained by fermented milk. Lactide and
polylactide are obtained from it. Polylactide fiber is obtained from the latter by
traditional chemical technology. By chemical structure it is polyester.

Of all the listed types of fibers obtained by nano- and biotechnologies,
polylactide fiber took a small (at the level of several percent) place among the
fibers of the new generation and is used primarily in medicine (implants). If we
talk about all these fibers and technologies, their common property is that
hydrocarbons (oil, gas) are not raw materials, which, of course, makes them very
promising. But it is necessary to further improve the technology in order to reduce
costs and increase their competitiveness with natural and chemical fibers based on
hydrocarbons.

After completing the part on nanofibers, we consider the main types of
fiber products.

Composites

Without fibers, it is impossible to produce any type of textile (fabric,
knitwear, non-woven materials). But traditional and nanofibers are also widely
used in many types of composite materials, where the polymer matrix is filled with
various types of materials in powdered form (from micro to nanoscale). The latter
provide greater strength of the composites due to a significant increase in the
external surface and, as a consequence, a greater possibility of manifestation of
intermolecular adhesion forces between the filler particles and matrix
macromolecules.

The production of composites in the world is one of the most dynamically
developing types of materials in which various nano- and larger particles are
located. The development of this area of practical material science entails the
development of chemistry and physics of polymers, nanotechnologies for the
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production of fillers for composites, including nanoparticles of various forms of
carbon (carbon fibers, carbon tubes, etc.).

The growing role of composites in the aerospace fields is most clearly
manifested. A new generation of ultralight and durable composites can
significantly reduce the weight of a modem aircraft and rockets. Materials of
modem vehicles include a large proportion of composites based on textiles and
polymers. So, a modem passenger plane consists of 50% of composites, a military
fighter of 60%, and composites of about 10-15 kg are used in a car. The
improvement of composites follows the path of using textiles made of new high-
strength fibers (including nanofibers).

2.2.2. Protective textiles and clothing

This type of product is very widely used in industry (protective clothing for
workers of dangerous and harmful enterprises, law enforcement agencies,
lifeguards, firefighters, medical workers, athletes; clothing for recreation, tourism).

In these areas, the greatest successes have been achieved largely through the
use of NBIC technologies, but only in conjunction with traditional mechanical
(spinning, weaving) and chemical technologies. Moreover, many consumer
properties of protective textiles can be communicated using traditional chemical
technology methods, without NBIC technology.

Depending on the field of application of protective textiles and clothing, the
set of properties (functions) that they should have may differ, but quite often
certain properties are common for materials and protective clothing for various
purposes.

The main properties that need to be given to most types of protective
clothing: water and oil repellent; fire resistance (fire
protection); antimicrobiality. Among the additional ones, protection against
harmful toxic substances in solid, liquid and gas-containing forms can be
noted; protection against various types of radiation (y, a, p, UV); protection against
bullets, shell splinters, blast waves; protection against the detection of people and
equipment in the daytime and at night (masking); wireless communication
(communication) with the outside world.

For army, sports, medical textiles, an additional property is the diagnosis of
the state of the body and first aid, including remotely.

Giving all these properties to protective textiles and clothing is achieved by
a combination of NBIC and traditional chemical technologies. Let's analyze some
principles.

Water- (hydro) and oil- (oleo) repellent properties . These properties are
achieved by traditional chemical-technological methods of applying and fixing
hydro- and oleophobic substances on textiles.

With the development of nano- and biotechnologies, and especially bionics
(biomimetics), new technologies have come into the production of textiles and
other materials. They are based on how nature solves this problem.

A study of the issue by biologists, botanists, chemists, materials scientists,
nanotechnologists showed that in nature the properties are reported by the presence
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on the surface of a thin layer of a hydrophobic substance (mainly fatty higher
acids - stearic, palmitic). But this is not only a hydrophobic film. It, which is
extremely important, has a nano-rough surface. Therefore, drops of water can not
stay on it and easily slide off with a slight tilt or shaking.

The ideal hydro- and oleophobic surface has the surface of lotus
petals. Lotus in ancient Egyptian mythology is considered the ideal ofpurity . With
it, along with drops of water, all impurities, even fatty ones, are washed
off. Researchers called this super-hydrophobic effect “lotus effect”, and the name
is attached to technologies that use the principle. It combines the special
hydrophobic chemical structure of the surface film substance and its nano-rough
surface. It should be said that the surface of almost all plants and many animals
with a hair covering to a greater or lesser extent has hydrophobic properties
(including the surface of cotton fiber).

After discovering and studying the mechanism of the "lotus” effect,
scientists literally rushed to reproduce this biotechnology on various materials,
including textiles . Various hydro- and olefobizators were used using methods of
forming a hydrophobizator film on the surface of a nano-rough film. Due to this , a
high level of hydrophobicity is achieved - higher than with the simple use of water
repellents according to classical technology.

Textile materials obtained by this technology are produced by many foreign
companies. The words “ superhydrophobic ” and “ effectlotosa ” appear in the
names .

So far, the lotus technology has not completely replaced the classical
chemical technology, since the price / quality ratio is not in favor of the new
technology. In addition to hydrophobicity and oleophobicity, textiles can be given
the ability to self-clean from dirt. For this, titanium dioxide nanoparticles of TiO 2,

. The latter, in the form of nanoparticles, have high photoactivity. Absorbing UV
rays, TiO .molecules , passing into a highly energetic photoexcited state, transfer
their energy to neighboring molecules and generate high-energy singlet oxygen
and radicals. The latter destroy surface pollution. This technology combines both
the nano effect and the principles of photonics.

Fire resistance (fire protection) . The vast majority of textiles are made
from fibers based on organic polymers, so they are all capable of burning at
different speeds, burning completely immediately or first melting.

The thermophysical combustion mechanism of textile materials is common
with other types of combustible materials to varying degrees. This mechanism
includes the supply to the material of the combustion source and the presence of
oxygen, heating to the ignition temperature (typical for this material and
combustion conditions), pyrolysis (thermal decomposition) of the material with the
release of gaseous products of combustion. Sustainable combustion is maintained
if the heat of combustion is higher than the entrainment of heat. The general
chemistry of the combustion process of organic materials is radical chain reactions
that occur at high temperature (thermal oxidative degradation). Each fiber-forming
polymer and fiber based on it have the specificity of combustion chemistry.
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Based on the thermophysics and chemistry of combustion, combustion
inhibitors (flame retardants) should exert a inhibitory effect on the pyrolysis stage,
break off radical chain reactions, and bind combustible combustion products.

Inorganic in combination with nitrogen-containing substances are used as
flame retardants. There are many commercially available flame retardants with
greater or lesser inhibitory ability. The application and fixation on the textiles of
these preparations is carried out according to the classical technology:
impregnation, drying, heat treatment.

A stable effect of fire protection of textiles is achieved if the flame retardant
enters into a chemical bond with the polymer fiber or is fixed with the help of
polymer binder compositions.

Antimicrobial properties . Antimicrobial properties must be reported to
textiles used in a very large number of areas: clothing of medical staff and
patients; hospital bedding; protective clothing of the army contingent; protective
clothing of workers in hot shops and other professions of heavy physical
labor; sports textiles; textiles used in the adoption of water procedures; wound
coverings; implants.

The general approach for imparting antimicrobial properties to textiles is
based on the suspension of the growth of pathogenic microorganisms harmful to
humans or their complete destruction. This principle is implemented through the
use of biocidal preparations. In this case, it is desirable that the biocides have a
selective effect.

The traditional technology of imparting antimicrobial properties to textiles
and textile products consists in impregnating, drying and fixing the biocide with a
chemical bond or using a binder (polymer composition).

In recent years, the use of colloidal solutions of biocides, primarily silver
nanoparticles, has been actively introduced by fixing them on textiles by traditional
methods.

Silver has long been known as a substance that prevents the flowering of
water (inhibits the growth of microorganisms). The use of silver in the form of
nanoparticles enhances its antimicrobial activity. The exact mechanism of the
antimicrobial action of silver is not fully understood. In general terms, it can be
formulated as follows: silver cations interact with a negatively charged surface of
an organism’s cell, penetrate through the membrane into the cell, where they
exhibit redox properties, destroying the basic elements of a microorganism’s
cell. A valuable property of silver as a biocide is its ability to inhibit the growth of
microorganisms, acting at the cellular level and not interact with animal cells.

An interesting way to use nanotechnology to achieve an antimicrobial
effect is to enclose biocides in nanoscale containers (cyclodextrin, liposomes -
vesicles). In the case of vesicles, pathogenic bacteria that have affinity for the
vesicles attack them, the membrane of the vesicles is leaked and molecules or
nanoparticles ofthe biocide are releasedfrom it.

And as in all previous technologies of imparting protective properties to
textiles, mainly traditional chemical technologies are used here. However, the use
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of silver nanoparticlcs, and in some cases other metals of variable valency (zinc,
titanium, copper), is gaining momentum.

The use of silver as a biocide is determined not only by scientific and
technological factors, but also by advertising promotion: it has become fashionable
to use materials containing silver.

Protection against harmful toxic chemical biological substances . The
dangers associated with the effects of harmful chemicals on humans are the most
complcx and varied of all the dangers from the environment (excluding the dangers
posed by the person himself). More than 100 thousand original chemicals are used
in the world , the vast majority of which are the work of man, and their number is
only increasing.

A person comes into contact with chemicals during their synthesis, study,
production and use (professional activity). In ordinary life, a person comes into
contact with harmful substances only in an emergency situation (technological
disaster, war, terrorism, natural disaster).

Dangerous, harmful substances for humans, as a rule, are synthesized by
humans themselves, while natural substances, on the contrary, are “friendly” (with
rare exceptions) to humans.

When creating protective clothing against harmful substances, the following
factors must be considered:

1 Risk level, substance concentration, exposure time, toxicity, state of
aggregation (gas, liquid, solid particles). Depending on these factors and the area
of use of protective clothing (army, industry, firefighters, rescuers), requirements
for it are formed. The dangers and risks of the harmful effects of toxic chemical
and biological substances on humans and wildlife have increased significantly
recently due to the intensification of human activities (chemical and
microbiological industries), the threat of chemical terrorism, the growth of
technical and natural disasters, possible and real wars and conflicts. One of the
many methods of protecting a person from chemical and biological harmful
substances is special protective clothing with a complex structure, where special
textiles play a major role. Therefore, in order to select and produce effective
protective textiles, it is necessary to understand how harmful chemicals can
interact with textiles (there is a special discussion about biological ones ).

2. Chemical destruction of polymer fibers.

3. Penetration (liquid, gas) into the structure of textiles due to wetting or
pressure, and therefore dangerous contact with human skin.

4. Molecular diffusion through polymer fibers.

5. Chemical reaction with polymer fiber.

Most often, these phenomena occur in combination with each other, and the
molecular diffusion of toxic substances through the polymer fiber is considered as
the limiting stage and phenomenon. Consequently, effective protection with the
help of textiles can be achieved with other possibilities due to the inhibition of
molecular diffusion.
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The main factors affecting the protective properties of textiles from harmful
substances: the chemical structure of the fiber-forming polymer, the physical
structure of the fibers, the type of textile (fabric, knitwear, non-woven fabric), the
density of the yam, the density of the weave and the type of finishing and coating,
the nature of the size, its density, porosity (film, foam, laminate, etc.).

There are two types of protective clothing against harmful substances:

1. Textile-based clothing impervious to toxic substances in any aggregate
form (gas, liquid, solid). This impermeability is achieved by coating, lamination -
the formation of an impermeable polymer layer: natural and synthetic rubber,
PVC. Such protective clothing "does not breathe" and cannot be in it for a long
time.

2. Clothing made of selectively permeable textiles, which “filters” large
molecules, since its nanopores are smaller than these molecules, but allow air and
water vapor (sweat) to pass through, that is , it is “breathable” clothing. Molecules
of harmful gas that can penetrate into the textile structure are sorbed (immobilized)
by a fiber polymer, for which a fiber-forming polymer of a certain chemical
structure is used. In addition, nanosized particles sorbing toxic gas and liquid are
introduced into the textile structure.

Protection against biologically harmful substances (bacteriological attack,
infection) is achieved using workwear with water-repellent and antimicrobial
(special drugs) properties.

American scientists are successfully working on the creation of a soldier’s
combat outfit that protects against toxic chemical and biological substances
(chemical and biological attack). At the same time, they comply with the
requirements of the low weight of the kit, protection against overheating, stability
of the effect, ability to self-clean (deactivate). The architecture of this set is
multilayer: the outer (front) layer is made of special textiles, the inner one is a
reactive membrane, the absorption and last layer to the body provides comfortable
conditions.

The outer textile layer (fabric) is made from special fibers with high capillary
ability and with the inclusion of catalysts for the neutralization of toxic toxic
substances with a wide spectrum of action. As a catalyst, a special set of enzymes
is used. The inner membrane is filled with metal oxide nanoparticles. Biological
poisonous organisms get stuck in nano- and micropores of the
membrane. Activated carbon, carbon in the form of nanoparticles are included in
the structure of this protective clothing.

Protection against various types of radiation (a-, P-, y-, U V). Protection of
a person from a-, P-, y- radiation is necessary for employees of nuclear power
plants, liquidators of accidents at these stations, and in the event of a nuclear war,
to everyone falling into the zone of a nuclear explosion. This situation really
existed during the accident at the Chernobyl nuclear power plant and at Fakusima.
Suits from dense multilayer fabric with lamination of the outer layer protect well
from a-, (3 radiation. It is completely impossible to protect oneself from gamma
radiation having a high penetrating power, but protective clothing with a multilayer
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fabric protects against radioactive dust. The use of multilayer textiles made of
nanofibers increases the effect of protection against a-, [5-, y- radiation.

The astronaut's suit (NASA) for spacewalk consists of 14 layers, the last
13th and 14th layers are a combination of membrane (nanopores) layers of aramid
fibers. Such a suit, according to NASA, protects against all types of radiation that
has in outer space. The figure shows the suit of an astronaut for spacewalk. This
suit is, of course, one of the highest engineering achievements in protecting a
person in extreme conditions.

NASA, together with other structures working in the field of space research,
have created a new type of polymer material resistant to a-, 0-, and y-radiation.

UV protection - the problem of the prevention of cancer (skin cancer) in
regions of high doses of UV rays in the solar spectrum (Africa, the southern US
states, Southeast Asia, Australia). Protection is achieved using textiles made from
fibers of a certain chemical structure, yam and high-density fabric with dyeing of a
certain intensity.

Protection of a person from bullets, fragments, blast waves, piercing
and cutting objects . Protecting the body (in whole and in parts) of a person from
mechanical objects moving at a relatively high speed is a very difficult task, which
needs to be solved, first of all, by the army contingent, police, athletes, etc.

This risk group includes motorcyclists, pilots of racing cars. The solution to
the problem lies in the plane of effective repayment (dissipation) of energy
attributable to certain parts of the body. Such protection can be more or less
provided with special protective clothing. But the most urgent problem is the
protection against all of the above impacts for army personnel during hostilities.

According to the army classification, protecting the body from dangerous
objects (bullets, fragments, knives, etc.) is divided into soft and hard. Usually this
type of protection is called a bulletproof vest, although it is able to protect not only
from bullets. There are no absolutely impenetrable vests. It is more correct to talk
about their greater or lesser permeability.

The bulletproof vest should not only protect, but also be light enough,
flexible, comfortable to wear, fit into the overall combat kit.

The main part of the soft protective vest is textiles made of high-strength
fibers of the new generation (aromatic polyamides, high molecular weight
polyethylene). In the case of a hard vest, ceramic nanostructure plates are mounted
in its structure.

Disguise (camouflage) at any time of the day and in any area . The task
has been and is being set by the military at all times. Currently, this problem
should be divided into two areas: daytime masking and nighttime masking. Ways
to solve these two problems are fundamentally different.

Masking in the daytime was relevant from a long time ago, when hunters for
wild animals tried to be invisible to them, used the techniques of natural mimicry,
tried to merge with the color and pattern of wildlife. To do this, use body color or
disguise materials at hand. This method of camouflage was used and, if necessary,
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to hide from two-legged enemies. Now this primitive camouflage method is
embedded in army camouflage.

However, the modem army of the USA and NATO went further and adopted the
“chameleon” principle, that is, they use a modified mechanism of the natural
mimicry of the chameleon, which, if necessary, can change color and pattern,
completely merging with the surrounding nature. To do this, use special chrome
dyes that change color under the influence of temperature, electric and magnetic
fields, pH, UV rays and other pulses.

Textile material dyed with chrome dyes and in which the color management
system of chrome dyes is integrated will change its color and pattern in
accordance with the environment ( forest, meadow, desert, etc.).

The task solved to protect the soldiers was transferred to peaceful conditions
(dual technologies): fashionable clothes, curtains, curtains, wallpaper with the
effect of a "chameleon”.

Masking at night arose relatively recently, in the middle of the 20th century,
as a response to the emerging methods of identifying (night vision devices) people
and equipment at night using devices based on the detection of infrared (thermal
imagers) and microwave rays (radars) from people and technicians.

In each case, the task is solved by their own means.

Protection against detection by night vision devices based on the detection of
infrared radiation of the observation object is solved using the special geometry of
the pattern obtained by dyes and changing a certain absorption and emission
spectrum in the infrared region.

In the case of detection using thermal imagers, they use the technology of
forming an ultrathin metal (aluminum) film on the textile surface that reflects and
scatters thermal rays.

Masking against detection using radars (microwave) is solved using special
megamaterials that make the object completely invisible, as in the case of textiles
with the stealth system. For textiles, such a technology is still in development.

Medical textiles . Medicine is one of the most successful areas of using
NBIC technologies, including in the production of medical textiles, and these are
the following areas.

Diagnostic textiles and clothing with built-in sensors, receivers and
analyzers of the state of the body (sick patient, fighter, lifeguard, etc.). To do this,
miniature sensors are used that contact through the underwear with the human
body and determine its basic physiological parameters and their deviation from the
norm. More advanced solutions (army combat Kit) - first aid (clothing):
transdermal dropper, formation of a crib, etc.

One of the areas of diagnostic and medical clothing is telemedicine. In this
case, the patient is controlled remotely. This is not only a problem of medicine, but
also an important social task of remote diagnostics, recovery, healthy lifestyle.

The same solutions using NBIC technologies are used in high-performancc
sports, extreme sports, and leisure wear. Medical textiles are also new generation
wound healing coatings, implants and various organs and tissues.
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Smart fashionable clothes . Many solutions of NB1C technologies, obtained
primarily for law enforcement agencies, medicine and sports, received a
commercial solution in fashionable clothes:
clothes with built-in miniature micro- and nanoelectronic systems:
flexible mobile phone, TV screen, processor, antennas, GPS (GLONASS);
clothes with programmed changes in color, pattern and even silhouette;
color-responsive clothing;
hazard warning clothing;
clothes that shine at night when illuminated by the headlights of vehicles;
clothes for sports and recreation, providing protection against
hypothermia and overheating and comfort in the clothing area in all weather
conditions.
NBIC on t English. Nano-Bio-Info-Cogno - nano, bio, information and cognitive
technologies

Fig. 2.2.2.
The proportion of composites in aircraft construction

Fig. 2.2.3.
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Scheme of formation of a drop of water on a hydrophobic surface and the
ability to self-clean this surface
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Astronaut Spacewalk Costume (NASA)
Test questions:
What does the acronym NB1C mean ?
Tell us about the second type of nanofibers.
Are composites?
How many percent of the composites is on the plane?
How many layers in an astronaut costume?
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2.3. Medical tissues, their types

Invista is developing innovative DuPont textile programs. Innovation is
the most significant and capital-intensive direction of the company, the
implementation of the Body Care project (microencapsulation of threads) for linen
and corsetry. In essence, anything can be microencapsulated in a thread — extracts
of aloe vera or Chitosan algae, menthol, antibacterial substances, silver elements
— while achieving desired consumer properties. It is not only about comfort and
hygiene, but also about treatment - medications, for example, insulin, can also
become microencapsulation agents. The effect is significant, because about a
million microcapsules are placed on a square centimeter of a cloth or fabric; up to
five billion on medium-sized items. At the same time, traditional textile
technologies do not undergo significant changes: processing in the process of
dyeing, fixing with stabilizers, sizing using wide machines with a plus. A program
based on nanotechnology is being developed - thermoregulated fibers have been
developed, mastered in production and are currently at the stage of marketing
developments. Tactel Estrela i Tactel Hyperbright yam is being marketed for
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unique textile effects. There are other projects. At the same time, scientists and
specialists of the company did not disregard sewing technology. In particular, the
Garment Engineering innovation is based on the idea of a body scanner, that is,
scanning the body of a client or customer with the subsequent transfer of the
constructed three-dimensional clothing model (3D) to two-dimensional layouts of
patterns. The essence of the innovation is that this idea was realized not in a static
mode, but in a dynamic one - in the course of real body movement under
environmental conditions. As a result, the operator receives a finished model - with
allowances and gaps. At least the fact that during the working day it allows you to
get ready-made layouts with 1000 people testifies to the marketing capabilities of
this method. Of course, this uses a number of know-how and heavy-duty
software. In addition to the revolution expected in the field of individual tailoring,
finishing and planting of finished clothes, Garment Engineering opens up
fundamentally new opportunities for anthropometric measurements and improving
the databases of standard patterns for mass-produced products. Thus, Invista
specialists said a new word in the practice of three-dimensional design of clothes,
the priority of which is assigned to DuPont.

Scientists have recently created a new method for obtaining medical
material. The resulting tissue is made from the smallest biological components that
contribute to the repair of damaged epithelium and human organs.

An example of an initial sample for creating nanomaterials is real biological
tissues, which are a connecting substance in a living organism. They determine the
structure of future cells, contribute to the building of muscles and organs in the
body. It is this material that gives elasticity and firmness to muscles and
epithelium.

2.3.1. What is medical nanotissue made of?

The structure of these tissues is very complex. They consist of various
biologically active molecules interconnected by protein fibers. For the manufacture
of these fabrics, scientists spent several years developing and
experimenting. Finally, they developed a completely new unique technology for
applying liquid with components of various protein compounds, such as laminitis,
fibronectin,  fibrinogen and collagen, onto the surface of a dry
polydimethylsiloxane polymer. On this surface, protein particles begin their work
by interacting with each other. Then, using screen printing, a layer of proteins
having a nanoscale microscopic thickness is fixed in a grid with many different
cells and applied to the wet surface of polyisopropyl acrylamine. This surface is
very susceptible to temperature changes and begins active self-dissolution with
increasing temperature. Also, heating helps to connect the particles of fibronectin
and, as a result, allows you to develop elastic and strong biological tissue, which is
used in medical operations.

Using these nanotissues, you can easily control protein fibers, creating a
variety of shapes, sizes and scaffolds. This allows you to cope with medical
operations of varying degrees of complexity.
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No less interesting and promising is the manufacturer - a synthesis of the
textile and pharmaceutical industries. One of the current and successful inventions
is Lycra Body Care fabric, created jointly by Lycra and International Flavors &
Fragrances. Thanks to special microcapsules, this material, when in contact with
the skin, is capable of secreting a lot of useful substances - from aromatic
compositions and anti-cellulite creams to vitamin E and aloe extract.

You can also give another positive example from domestic practice of
production and the succcssful use of nanotextiles in medicine - oncology. It turned
out that on a textile basis, as a biporous superabsorbent using textile technology
(printing) and polymer nanocomposites - gels with a wide range of drugs included
in them, it is possible to create a wide range of Coletex composite therapeutic
textiles, including to help treat cancer sick. Such textile-based nanocomposites
allow directing the necessary drugs to the cancerous tumor. They are universal
therapeutic injections, which can include any medication of today and
tomorrow. All this allows to improve the quality of life of cancer patients and
increase their lifespan without relapse.

Thus, we can conclude that the development of nanotechnology by the
textile industry requires the creation of new equipment and new final forms of
finishing materials, solving the problems of stabilization of nanoemulsions and
quality control of textile materials with new types of finishes and
effects. Naturally, this requires large material costs, but in industrialized countries
they understand that the priority in textiles is the introduction of high-tech
technologies that allow the production of new- generation materials , therefore,
significant efforts are made to invest in smart textiles.

Test questions:
What is a manufacturer?
What is medical nanotissue made of?
Which company invented body scanner?
What tissues are used in oncology?
Which companies invented Lycra Body Care?
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2.4.Technology for the use of antibacterial tissues in light industry

Smartfiber AG (Germany) designs, manufactures and markets functional
Smartcel fibers with various special properties and for various segments of the
industry. Functional fibers provide excellent temperature control, high antibacterial
and odor-reducing effects, have electrical conductivity and unique ceramic
applications in medicine and other demanding high-tech products. Some high-
quality products that have already appeared on the market with Smartcel fibers
were presented at the Techtextil 2007 in Frankfurt. Smartcel clima fiber is a
microaccumulator of heat up to 60 joules / g of fiber. It is a microcomposite with
thermoregulating properties, characterized by very good textile processing and
uniform ability to dye. Even with a high degree of filling, the surface of the fibers
remains smooth. This ensures the production of fibers with the density necessary
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for body-covering textile materials, and makes the fiber insensitive to mechanical
and chemical influences. All these factors contribute to the permanence of
functions and allow you to wash textile materials. The manufacturers of bed linen
use this fiber in their products for air conditioning, because it absorbs excess heat
and moisture in the bedrooms and softens the unpleasant peak temperatures up and
down, contributing to a quiet sleep. Products manufactured using proprietary
technology include Bluemagic-Ball and Bluewish.

Small Bluemagic-Balls are antibacterial in any machine and hand wash. In
addition, laundry washed in this way remains odorless for a very long time. This
hygienic effect persists even after 160 washing cycles. Changing the color of the
indicator in the balls indicates when to replace the Bluemagic-Ball. The “killer" of
bacteria in the washing process is placed only in a washing machine or
basin. Upon contact with water, silver ions are released from the balls and are
distributed in the textile material during washing. For up to 10 weeks, textile
materials washed in this way remain impregnated with silver ions. The ProDerm
dermatological test confirmed excellent compatibility with skin and tissues, while
also fulfilling the parameters of EN ISO 10993. In addition, Smartel Bioactive
fiber is included in the list of the environmental standard Oko-Tex as a bioactive
substance.

2.4.1. Polygiene antibacterial technology

Polygiene is a modern technology of antibacterial protection of clothes, by
treating fabrics with silver to prevent the appearance of bacteria that cause an
unpleasant  odor, as well as various  microbes, viruses and
fungi. Polygiene technology is primarily recognized as a safe and effective
bacteriostatic agent. It is based on the processing of a wide variety of materials
(mainly textiles) with natural silver salts (silver chloride) - a highly effective
antimicrobial agent. Human sweat serves as a breeding ground for
bacteria. Propagating, they cause an unpleasant odor and threaten the health of the
skin. It has long been proven that natural salts of recyclcd silver can inhibit the
development of microorganisms that cause odor. As a
result, clothes or shoes treated with them remain fresh for as long as possible.

Fig. 2.4.1.
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Constant  odor  control,  which is so necessary in long
trips. Polygiene neutralizes odor, stops the growth of odor causing bacteria and
fungi. Polygiene meets the highest standards of skin safety and hygiene. It does
not interfere with the natural bacterial flora of the skin. Polygiene makes the life of
clothing, shoes and equipment longer because bacteria and excessive washing do
not destroy fibers as quickly as they do on unprocessed material.

Polygiene technology was created in 1999 by a group of Swedish scientists
for Polygiene AB, a chemical supply company. In 2006, the company entered the
large holding company Perstorp AB and now the new brand is developing rapidly
due to the fact that new solutions for a wide variety of materials are constantly
being developed.

Polycjic-rte wuTsbl -

Polygiene’

Fig. 2.4.2.
However, the properties of Polygiene are even broader. It not only kills bacteria,
but also prevents the multiplication of various fungi. Moreover, this effect persists
throughout the entire time during which the product is used. The technology does
not change the color of the material and does not affect its functional properties,
and exposure  to the human body can only  benefit the
skin. Therefore, Polygiene can even be used in medical practice to treat dressings
that come into direct contact with open wounds.

The Polygiene effect lasts throughout the typical time of use of the product,
as evidenced by both clothing manufacturers and independent research
laboratories. Polygiene does not affect the basic functional properties of textile
materials and does not change their color.
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Fig. 2.4.3.

The service life of a product treated with silver salts increases because it is
less likely to wear out and is not damaged by bacteria. In addition, such clothes can
not be washed in very hot water, which also extends its service life.

Independent  laboratory  studies of several testing institutes
tested materials processed by Polygiene for the presence of bacteria dangerous to
humans. The test results showed a lasting effect on a wide range of bacteria,
viruses, fungi and mold and fungus, including MRSA (a type of staphylococcus),
acute respiratory syndrome (SARS) of the Corona virus and bird flu. Moreover, the
effect is fully preserved throughout the life of clothes, shoes or
equipment. Technology fights not with smell, as a result, but with its cause -
pathogens. Therefore, the clothes remain not only fresh, but also safe for the skin
of the body. It does not change the natural bacterial flora of the skin.

How does Polygiene inhibit the growth of
bacteria?

Polygiene’

3 step action to eliminate bacteria effectively and safely

Figure 2.4.4.

Polygiene isused for the manufacture of clothing, shoes and
equipment. The properties of such materials allow you to wash them much less
often, which means you can pack less baggage on a camping trip . Actual for
tourists, as it facilitates the weight of the backpack. This convinced a number of
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partners of the company, such as manufacturers Buff, Arc'teryx, La
Sportiva , Patagonia , Haglofs, Lowe Alpine and many others.

Polygiene technology meets the highest standards of safety and
hygiene. Processing does not affect the natural microflora on the surface of human
skin and can be used even in modem clinical practice in the form of processing
dressings.

Polygiene treatment increases product life by preventing damage to the
material by bacteria and frequent washing. The technology allows you to wash
things less often and at lower temperatures, as well as do without a spare Kit in
travel and offline sports events.

Polygiene technology, based on the processing of textile materials with
salts derived from recycled silver, meets all modem environmental standards,
which is confirmed by the presence of the bluesign label and is included in the list
of approved products of the international textile association Oeko-Tex.

Created in 1999 by a group of Swedish scientists, the technology quickly
gained recognition as an effective and safe basteriostatic drug. Currently, all rights
to the technology belong to Polygiene AB, which was established in 2006 as a
subsidiary of Perstorp AB.

Test questions:
What fibers does Smartfiber AG (Germany) produce?
What properties does Polygiene have?
Are Polygiene clothes harmful?
W hat year was Polygiene technology created in?
What indicates the need to replace Bluemagic-Ball?

o WD
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Il SECTION. WORLD OF EQUIPMENT AND INSTALLATION,
INNOVATION
Whatscience is today is technology to298morrow.

Edward teller

3.1. Technology for the preparation of high-quality installations

for tailoring

The modern sewing industry is developing in conjunction with high
technology and progress. Currently, to increase production efficiency and labor
productivity in the sewing industry, they use the latest computerized equipment
and computer-aided design systems. Computer technology is relatively recently
used in the clothing industry. Recently, microprocessor and computer technology
began to be introduced into the manufacture of clothing manufacturing even more
intensively. Today, many stages of sewing and manufacturing clothes are
automated, from design to the execution of finishing and decorative technological
operations. Using innovation technologies, world leaders in the production of
sewing equipment offer consumers domestic and industrial sewing machines.

Computer controlled machines are the most advanced product. Ease of
handling is a distinctive feature of this type of sewing machine. The presence of an
electronic board allows you to memorize sewing operations and control the sewing
process, and specialized sewing and embroidery machines allow you to create real
works of art on the fabric.

The range of modem sewing equipment is extremely wide. Professionally
selected sewing equipment for an atelier or sewing workshop successfully solves
the complex task of establishing an uninterrupted and highly economical
production process with the optimal number of seamstresses, cutters, WTO
specialists and other workforce. The main characteristic of sewing equipment
is modernity. This will allow you to surpass competitors and win the hearts of
customers. When choosing equipment you need to pay attention to technical
specifications, as well as:

- for ease of use;

- arrangement of knobs for thread tension regulators;

- display sizes;

- how the presser foot rises;

- ergonomics;

- the difficulty of threading;

- How comfortable is the seamstress when working on the machine;

- the ability to quickly and easily reconfigure;

- availability of automation;

- The optimal ratio between price and consumer properties of machines.

Modem sewing production can be large-scale or small, it can be several
sewing workshops or a small workshop at once: the specifics and scope of
equipment are determined depending on the goals and objectives, specialization,
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and capabilities of the company at the current stage. However, in any case, cost-
effective and profitable production must be flexible, mobile, quickly solve new
problems, launching new technological processes. Professional sewing equipment
opens in front of the owners of enterprises for modeling and sewing clothes and
accessories. The advantages of machines include their durability and reliability,
which are laid down in them by designers. They allow you to improve the quality
of products, make it original and bright. Modem high-precision sewing equipment
is an investment in business development, an investment in tomorrow. Modem
sewing equipment allows you to identify the main trends in the development of the
industry: maximum automation, high  productivity, multi-operation, wide
technological capabilities, reliability.

3.1.1. The best manufacturers ofindustrial sewins equipment
Currently, industrial sewing equipment is represented by such
companies from Asian and European countries as “JUKI”, “SHUNFA”,

“GOLDEN”, “WHEEL”, “JACK”, “SIPUBA”, “TYPICAL”, “GEMSY”.

One of the most popular manufacturing companies is the Japanese brand
"JUKI". This company produces overlocks, one-needle straight-line, two-needle
straight-line , buttonhole, button machines, as well as a machine designed for
sewing straight and oblique pockets - “JUKI APW-896".

Another popular brand of industrial sewing machines is SHUNFA. This
company produces equipment for cutting workshops, as well as straight-line and
quilting machines of high quality and at affordable prices.

Direct-line, button, and core machines are produced by the GOLDEN-HEEL
trademark.

In addition to industrial machines, wet-heat treatment (WTQ) machines are
used in production. The WTO includes steam generators, ironing boards, ironing
presses.

Among industrial equipment, manufacturers of cutting equipment are also
popular. These include tape, disk machines, as well as automatic cutting systems
from manufacturers "JUKI", "TYPICAL", "SHUNFA".

3.1.2. Rating ofpopular models ofindustrial sewins machines in 2019:

Sewing machine "PFAFF 1050 SRP"

Fig. 3.1.1.
Sewing machine "PFAFF 1050SRP"
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This is a high-speed, reliable machine with high-quality stitches and without
planting fabric. Adjustable elevation of the foot, there are connectors for
connecting a computer, equipped with recognition of the remaining thread in the
bobbin. The Servo built - in drive, reliable in operation, requires virtually no
repair.

Fig. 3.1.2.
Sewing machine "Tupical GC6850"

Designed for mass tailoring of products, mainly for light and medium fabrics
(cotton, synthetic, knitted). High-speed machine - up to 4000 stitches per minute,
with a stitch length of up to 5 mm. Centralized lubrication. Raising the foot 6
mm. Advancement: bottom conveyor and friction motor.

Sewing machine "Juki DDL-8100 E"

Fig. 3.1.3.
Sewing machine "Juki DDL-8100 E"
Single-needle machine with rack and pinion promotion. Designed to work with
materials of medium density. The speed ofthe machine is 4,500 stitches per
minute, with a stitch length of 5 mm. Quiet mode of operation.
3.1.3. Criteria for choosins industrial sewins machines
When choosing an industrial sewing machine, one should take into account,
firstly, that these machines basically perform one function, and secondly, with
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what fabric you will work. There are machines for sewing leather goods, for
sewing covers for cars, bags, as well as upholstery for upholstered furniture. For
this, there are machines manufactured by Zoje - models ZJ 5300, ZJ 8500-H, ZJ
9800-A-D3B. There are furrier machines for sewing fur products, as well as bag
sewing machines for sewing bags from very dense fabric. When choosing a
machine, the price should be considered. One of the best such machines are Siruba,
Brother, Yamata, Typical, Pfaff. They are very reliable in operation and do not
require frequent repairs.

IRU. R
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Fig. 3.1.4.
Logos of companies manufacturing sewing equipment

Prices for industrial sewing machines

Prices for cars vary depending on the destination, design features and
manufacturer. Such equipment requires high energy costs, while at the same time
they are cost-effective, fast and slow-moving in operation. Compared to cheap
cars, expensive models are better because of the materials from which they are
made.

Test questions:

What should I look for when buying sewing machines?
Which companies produce modem sewing machines?
What is a Servo?
What machines does GOLDEN-HEEL produce?
Which company is one of the most popular?

RGN AR N
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3.2. The principle of operation of manual and pneumatic presses
In a rapidly developing economy, light industry enterprises need re-

equipment of production capacities in order to be competitive in the domestic and
foreign markets. Each production engaged in the manufacture of leather goods,
sewing clothes, overalls and shoes, the manufacture of tent shelters, tents, covers
for mobile phones, sports bags and equipment, is faced with the problem of
installing metal fittings, cutting holes, molded blanks, and installing rivets. For
this, various types of means are used, from manual ones (hammer blow) to
mechanical devices. This often leads to injuries in production and a decrease in the
quality of products. Today, a wide range of equipment for performing these
operations is presented on the market. These are hand, foot, electromechanical,
hydraulic, pneumatic presses.

Hand presses. Advantages: easy to operate, low cost. Disadvantages:
a person’s hand cannot with equal and equal effort perform work throughout the
entire working day, which affects the quality of the products.

Electromechanical presses . Advantages: the ability to work with 220V
power supply. Samples of single-, four-position table-type presses are presented on
the market. The biggest drawback ofthis type of press is the lack of adjustment of
the force with which this or that hardware is installed, only the shaft travel is
regulated. If your hand enters the lowering zone of the piston, an instant stop of the
press is impossible. In the design of the press there are many units subject to
increased wear, which reduces the service life and leads to additional
costs. Pneumatic presses . The pneumatic presses are structurally provided with
an adjustment of the shaft stroke. The pressing force is regulated by the built-in
pressure regulator. A wide range of adjustments allows you to adjust the operation
of the press for your production in the optimal mode, because for the installation of
various types of fittings, different pressures are also necessary. Using adjustable
pressing pressure from 50 kg / cm2 to 1200 kg / cm2. Presses of this type can be
used to install grommets, cuffs, holnitenes, buttons, making and tightening buttons,
making holes with a punch, cutting leather, cardboard, fabric, and many other
operations. Silent operation of such a press is achieved due to the built-in muffler,
which is also important. On the market there are samples of one-, three-, four-
position desktop type, as well as floor on carts for installing eyelets on tent
coverings. For work in production, the most productive, versatile and safe are
pneumatic presses.
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Fig. 3.2.1.
Punching press with rotary hammer.

Model S 120 C with adjustable cutting force. Quick readjustment to different
torch sizes.

This rotary hammer die cutter can be used to cut synthetic leather / hide, fabric,
cardboard, etc. Metallic materials or materials with internal metal parts, as well as
materials that could be harmful to the health of the operator (i.e. asbestos
materials) should not be cut.

Test questions:
What is a press?
What types of presses do you know?
Tell us about the cutting press?
Describe a hand press?
How does a pneumatic press work?
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3.3. Automatic sewing machines, the principle of their work

According to the principle of stitching, modem sewing machines can be
divided into mechanical and computer-controlled machines . Mechanical sewing
machines. In mechanical sewing machines, gears of a special shape and all kinds
of levers, wheels and other mechanics are responsible for moving the needle and
moving the fabric conveyor. Machines with mechanical control, due to
technological features, cannot execute stitches of complex shape and have a
limited number of stitches. Here is a list of the most complex and functional
representatives of this type of machine: Husgvarna Prelude 360, Janome 6125QS,
Pfaff 1546.

Computer controlled machines . In computer-controlled machines, the
microprocessor controls the movement of the needle relative to the fabric. This
control principle removes restrictions on the complexity of lines and their
number. Everything is determined by the amount of memory and the program that
the manufacturer laid in one or another model. However, whatever the principle of
constructing the stitch, its width is limited by the design of the shuttle and the
limits of movement of the needle. In the best machines, the line width reaches 7
mm. To obtain wider lines, a mechanism for moving the fabric is required not only
back and forth, but also left and right. If there is such a mechanism, the fabric can
move in several directions and, despite the absence of an embroidery unit, these
machines can be called sewing machines with embroidery capabilities. You can
evaluate these opportunities when embroidering, for example, borders from
decorative stitches. You can embroider a flower, make a few stitches obliquely,
embroider a little star, make a few stitches in the other direction, and so on. Thus,
you can get the most intricate patterns of arbitrary size. So far, only Brother and
Bernina have been using this technology in some expensive models. An example is
the Brother NX 600.

Lines. The number of lines of a modem machine varies from about 10 in
younger models to several hundred in complex computerized machines. The
sewing machine lines are usually divided into workers and decorative.

Working lines . Work stitches include, in addition to the traditional
straight stitch and zigzag, also overlock stitches, stitches for stretch fabrics,
countersunk stitches, quilting stitches, and others.

Hinges. Almost all electromechanical machines can make a welded linen
loop. Some machines make such a loop in semi-automatic mode in four steps
without turning the fabric - sweeping the left side of the loop, sweeping the far
edge, sweeping the right side, sweeping the near edge. Many machines of this class
allow you to automatically loop according to the size of the button. Other types of
loops for electromechanical machines are not available. Computer-controlled
machines loop automatically. Machines of Japanese companies usually make loops
according to the size of the button - for this, the button is inserted into a special
measuring device. European machines usually do not have a device for measuring
buttons - in such machines you can set the desired loop size in millimeters. In order
to keep the loop sizes accurate, Pfaff and Husqvarna provide their machines with a
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device that measures the loop itself during the sweeping process. Computerized
machines are capable of performing up to 10 types of loops. In addition to the
traditional linen, these can be costume loops with an eye, knit loops, rounded
loops, and others. In addition, you can make a loop once and store its parameters in
memory - then the machine will make any number of absolutely identical
loops. Many computerized machines do not even use the usual linen loop in the
same way as electromechanical ones. First, a straight stitch is laid on the left side
(the line imitates a cord - as in the best loops made on professional equipment),
then this side is zigzag, then the edge of the loop is swept, then again a straight
stitch on the other side, the other edge of the loop, is zigzag the right side and,
finally, several locking stitches. Total - 7 receptions.

Decorative stitches . The range of dccorative stitches for mechanical
machines is limited. The largest set of stitches among machines of this class can be
found at Pfaff Select 1546. All computer-controlled machines can carry out a
variety of decorative stitches. These are various ornaments, scalloped hem, stitches
made by satin cover, elements of the simplest embroidery - cross stitches,
hemstitches, openwork stitches and so on. For complex models, one or more
alphabets are stored in memory. Some models (for example, Husqvarna Platinum
770) have in their arsenal not only Latin, but also Russian alphabets. Usually, any
stitch can be modified by changing the length and width of the stitch. Many
machines have the function of mirror image stitches horizontally and vertically,
as well as rotation of the sample. Some computerized machines have a memory in
which you can enter certain combinations of letters (for example, the names of
family members) or sequences of decorative elements to embroider them in the
desired order.

Type of shuttle device. The shuttle of a modern household sewing
machine either vibrates or rotates horizontally or vertically when sewing.
Respectively, shuttles are called “swinging”, “horizontal” and “vertical double-
wrapping”. The swing shuttle is the easiest. He is familiar to many by sewing
machines "The Seagull”". The disadvantages of this type of shuttle are increased
vibration during operation, low sewing speed, limiting the width of the stitch (not
more than 5 mm) and not the highest quality stitches. Double-loop horizontal
shuttle is the most common shuttle type. This shuttle is the most convenient for
refueling the bobbin. The bobbin of such a shuttle is visible through a transparent
window on the needle plate. This is convenient because it makes it easy to estimate
the amount of remaining thread on the bobbin. Machines equipped with such a
shuttle vibrate less because the shuttle rotates, not sways. It should be noted that in
machines with such a shuttle, the lower thread is much less often
tangled. Horizontal shuttle does not require lubrication. The disadvantages of such
a shuttle are not convenient adjustment of the tension of the lower thread - in order
to get to the adjusting screw you peed to remove the needle plate. The double-hull
vertical shuttle is used in the construction of expensive Pfaff and Bernina sewing
machines (in the Artista series). Shuttles of a similar design are used in
professional sewing machines. The main advantage is high reliability. Machines
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equipped with such a shuttle arc also less vibrating compared to low-cost designs
and the likelihood of entanglement of the lower thread is also reduced. An
important advantage of this design over the horizontal shuttle is the convenience of
adjusting the tension of the lower thread.

Thread tension. To obtain a high-quality seam, it is necessary that the
upper and lower threads are interwoven in the thickness of the material, and not on
its surface. Ensuring proper weaving is achieved by adjusting the thread
tension. The upper thread tension is usually changed using a special adjuster
located on the sleeve of the machine. The middle position of the regulator is
sometimes referred to as “auto” and corresponds to the most commonly used
tension. Some manufacturers (for example, Brother in the NX 600) declare a
function to automatically adjust the thread tension depending on changes in fabric
thickness. To adjust the tension of the lower thread is a special trimmer screw on
the hook.

Foot pressure on fabric. For a serious sewing machine, it is desirable to
have an adjustment of the pressure of the foot on the material. To obtain a high-
quality stitch and a given stitch length on ordinary fabrics, it may be necessary to
provide high pressure, and for knitwear, the pressure must be reduced to avoid
stretching the material. In electromechanical machines, pressure is provided by a
special spring. In some machines, a special regulator of the spring force and,
accordingly, the pressure of the foot on the fabric is provided. In complex
machines with computer control, automatic pressure control and special control
over its constancy are sometimes provided. In machines equipped with a top fabric
conveyor, a pressure regulator is not necessary. High quality stitches provide the
top conveyor. The designers of the machines also took care of the ability to flash
extra thick material - the maximum foot rise can reach 12 mm. Drive, power and
puncture force, speed control and sewing control.

The mechanism of the sewing machine is driven by an electric motor. In
electromechanical machines, an AC electric motor with a voltage of 220V is
usually used. More expensive cars are equipped with low voltage DC motors. The
most complex machines can contain up to 10 electric motors. In machines with an
AC clcctric motor, the puncture force depends on the sewing speed, which is
certainly not convenient. In order for the machine to easily cope with fabrics of any
density and thickness, electronics must provide the maximum force with which the
needle must pierce the fabric, regardless of engine speed. To do this, the design of
the machine includes an automatic regulator of the force of puncture of the
needle. Thanks to this device, a modem sewing machine can carefully sew thin
fabrics and can easily cope with thick and rough multilayer seams, for example, on
denim. Often, when choosing a machine, customers are guided by the power value
indicated on the machine body, believing that the higher the value is indicated, the
more dense and thick fabric the machine will be able to flash. This is partly true for
the simplest machines, and for more complex machines it is much more important
to have an automatic adjustment of the puncture force. In addition, the value of the
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total power consumption, of which a little more than half of the mechanical power,
is indicated on the case.

Be that as it may, machines manufactured by European companies, Pfaff,
Husqvarna and Bernina, traditionally have maximum mechanical power. Sewing
speed is an important characteristic of a sewing machine. It is regulated by
pressing the pedal. Many sewing machines have infinitely adjustable maximum
sewing speeds. Brother machines of the NX series, as well as some Husqvarna
models, can be sewn without using the pedal - to start sewing, press the special
button; to stop the machine, press again. Some machines are equipped with a
special key to raise and lower the needle. Another very convenient function is to
stop the needle in the upper position. Sometimes the position of the needle at the
moment of stop can be programmed, and the machine will stop the needle in the
lower position, which is convenient for quilting or when processing, for example,
lapels.

What is included in the kit. A lot of various accessories are usually
supplied with the machine - a set of needles of different thicknesses, a needle with
a rounded point for knitting, a double needle, screwdrivers, a brush and other tools
for servicing the machine, and of course a variety of paws. Often in the kit you can
find a foot for straight stitching, a foot for decorative stitches, a foot for sewing
buttonholes, for invisible hem and overlock stitches, for sewing buttons and
sewing on zippers. But there are so many paws for sewing and special devices that
it is impossible to provide all of them complete with the machine, and even to
nothing. There are special paws for making stitches, folds, assemblies, for sewing
various zippers, for hemming, for coarse fabrics, for loops and buttons, for hidden
stitches and sewing with cropping at the same time, for sewing a cord or even
several, for quilting and patchwork, and many others. Husqvarna and Pfaff put a
special catalog of accessories that can be purchased for this sewing machine into
the machine box. For machines from other manufacturers, accessories catalogs can
be found on the Internet. In Moscow stores, the most widely represented are feet
and accessories for Husqvarna and Pfaff. For the rest of the cars, the choice is not
so rich, but the most popular paws are on sale. Sewing Advisor Many modem
computer-controlled machines have a system of help and tips for sewing - the so-
called "sewing adviser". In simple machines, a special display shows the current
settings of the machine - the selected line, its width and stitch length, thread
tension and the like. More complex ones can tell what settings are recommended
for a particular type of fabric and which foot and needle should be used to perform
a particular sewing operation. Many machines monitor the correctness of the
sewing process, for example, they don’t allow you to select an excessive stitch
width when sewing with a double needle, they don’t start sewing when the foot is
raised, or they signal the end of the thread on the bobbin. The most complex
machines can tell you in detail, with pictures and even with short clips, how to
perform this or that sewing operation, for example, the invisible hem of the edge of
a skirt.
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Needle threader. This useful tool is designed to make it easier to thread
the needle. This is especially true when you often have to change the thread color
or if you do not see very well. In order to thread the needle with the help of such a
device, simply pass the thread through the hooks of the needle threader and release
(or press, depending on the design) a small lever. The thread is pushed into the eye
of the needle and it remains only to finally pull out the loop formed.

Top fabric conveyor. Fabric conveyor is an integral mechanism of any,
even the most ancient sewing machine. It is the conveyor that provides the
necessary stitch length, advancing the fabric between two needle punctures. When
working on machines equipped with a conventional fabric conveyor, problems can
arise when sewing thin materials, such as silk, chiffon, rayon, thin synthetic fabrics
- the layers of fabric can move relative to each other. In addition, when stitching,
for example, checkered or striped fabrics, it can be difficult to achieve perfect
pattern matching due to the same displacement. In order to solve this problem, an
upper fabric conveyor is used. Usually it is a device that is fixed instead of the
presser foot and helps to advance the fabric from above. In this case, both layers of
material are simultaneously fed, as in industrial sewing machines, and the parts do
not move. Pfaff is the only company that equips its machines with an integrated
upper fabric conveyor, the so-called IDT (Integrated Dual Transporter)
system. The built-in conveyor is good in that it allows you to work with any foot,
while removable only with a universal foot, which is often not convenient. Thanks
to the integrated overhead conveyor, Pfaff machines have gained popularity among
home tailors.

Test questions:
What are automatic machines?
What types of automatic machines do you know?
Tell us about accessories for sewing machines?
Describe Pfaff machines ?
What company produces cars with the IDT system ?

O WON e

TESTS FOR SELF-CONTROL.

1. Specify cutting methods.

A) physical, chemical, mechanical

B) mechanical, thermophysical, thermochemical

C) thermomechanical, thermophysical, chemical

D) mechanical, thermophysical, thermomechanical

2. What types of cutting methods relate to mechanical methods?
A) electrothermal, paired, complex, radiation

B) simple, complex, paired, combined

C) ultrasonic, combined, plasma, simple

D) paired, plasma, electric discharge, radiation

3. What types of cutting methods belong to thermophysical methods?
A) electrothermal, paired, complex, radiation
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B) complex, doubles, combined

C) ultrasonic, combined, plasma, simple

D) plasma, electric discharge, radiation

4. What types of cutting methods relate to thermomechanical methods?
A) electrothermal, ultrasonic

B) complex, doubles, combined

C) ultrasonic, plasma, simple

D) plasma, electric discharge, radiation

5. What types of cutting methods relate to simple mechanical methods?
A) scissors, stamping, roller, drilling

B) knife, cutting, roller, rotary

C) sawing, waterjet, drilling, milling

D) scissors, stamping, roller + drilling

6. What types of cutting methods relate to complex mechanical methods?
A) scissors, stamping, roller, drilling

B) knife, cutting, roller, rotary

C) sawing, waterjet, drilling, milling

D) scissors, stamping, roller + drilling

7. What types of cutting methods relate to mechanical paired methods?
A) roller, drilling

B) with a knife, cutting, rink,

C) sawing, milling

D) scissors, stamping

8. What types of cutting methods relate to mechanical combined methods?
A) roller, drilling

B) with a knife, cutting + roller,

B) sawing + scissors

D) scissors, stamping

9. The process of creating, mastering and disseminating innovation is called ...
A) innovation

B) the innovation process

C) innovationtechnology

Dinnovation value

10. What company offers modular flooring machines E100 - E400 for the
clothing industry?

A) PFAFF

B) VEIT

C) YAMATA

D) BULLMER

11. What BULLMER device is designed for cutting technical textile materials
of all kinds, designed for separate layers and a small number of layers?
A) Premiumcut Il

B ) Procut

B ) Turbo.cut S
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D) iECHO

12. Which cutting device with s stabbing knife is designed for cutting layers of
materials of medium thickness (25 mm) and is a productive and compact
machine with a linear cutting speed of up to 90 m / min?

A) Premiumcut Il

B ) Procut

B ) Turbo.cut S

D) iECHO

13. Indicate with the standard working width of the laying and cutting
complexes of the company BULLMER .

A) 1200/1440/1600/1860 mm

B) 1600/1800/2000/2200 mm

C) 2000/2200/2600/2800 mm

D) 1802/2002/2200/2400 mm

14. What cutting complex does BULLMER not produce ?

A') Premiumcut Il

B ) Procut

B ) Turbo.cut S

D) iECHO

15. What series are presented at niversalnye Cutting complexes iECHO
A ) BK, BK3 and TK3S

B ) BK3, TK3S and Turbo.cut S

B ) Turbo.cut S, Premiumcut |1, Procut,

D) Premiumcut I, Procut, VK

16. The maximum cutting speed of the iIECHO GLK plotter?

A) 100 mm /s

B) 150 mm /s

C) 200 mm / sec.

D) 220 mm /s

17. When the Hangzhou iEC."HO .Science Technology Co. wns founded. Ltd . ?
A)-2000 g

B) 1994 g

C) 2015

D ) 1998

18. Where HangxhouiECHOScicncc Technology Co. xwas founded . I,td . ?
A) in Japan

B) in Russia

C) in Korea

D) in China

19. Which answer correctly indicates how to connect the parts of the product?
A) thread, glue, welded, rivet, injection and combined

B) thread, glue, welded, thermophysical, mechanical, combined

C) physical, chemical, welded, riveted, injection and combined



D) simple, complex, paired, combined

20. Indicate the most common method ofjoining product parts.

A) adhesive

B) thread

C) welded

G) rivet

21.... clothing parts in comparison with the universal thread connection has a
narrower area of distribution and is used in the manufacture of clothing from
a limited range of materials.

Add a missing word.

A) stitching

B) riveting

B) bonding

D) drilling

22. Using what method of joining product parts in the garment industry
provides for increased labor productivity, partial or complete exclusion of
sewing threads from the technological process, provides improved quality of
garments, creates conditions for the automation of technological processes of
assembly of parts and assemblies of garments?

A) stitching

B) riveting

B) bonding

D) welding

23. What is bondingtechnology ?

A) sewing technology

B) cutting technology

C) bonding technology

D) teaching technology

24. What is used to connect parts of the product with an innovation method of
connection?

A) threads

B) plasma

C) glue

D) Film Film

25. What connects the product parts to the PFAFF 83207

A) wedge and hot air

B) needle and thread

C) glue and water

D) buttons and threads

26. An information complex consisting of hardware (computer),
software, a description of the”“ways and methods of working with the
system, data storage rules and much more - ...

A) AutoCad
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B) CAD
B) Compass 3
D) CAD-system

27. What types of CAD can be attributed to the basic and light?
A ) Autodesk Inventor

B ) Bricscad and AutoCad

B) Compass 3

D) CAD-system
28. What types of CAD can be attributed to mid-range CAD ?

A ) Autodesk Inventor and AutoCad

B ) Bricscad and AutoCad

C) Compass 3 and T-FLEX

D) Bricscad and SolidWorks

29. What types of CAD can be attributed to heavy CAD ?

A ) Autodesk Inventor and AutoCad

B ) Bricscad and AutoCad

C) Compass 3 and T-FLEX

D) PTC Creo and NX

30. What types of CAD can be attributed to the cloud ?

A ) Autodesk Inventor
B ) Fusion 360 and Onshape
B) Compass 3

D) CAD-system
31. What type of basic CAD is positioned as an alternative to AutoCad ?

A ) Autodesk Inventor

B ) Bricscad

C ) T-flex

D) SolidWorks

32. ... are the most popular systems on the market. Do they successfully
combine the “price / functionality” ratio, are able to solve the
overwhelming number of design tasks and satisfy the needs of most
customers?

A) intermediate level

B) basic and lightweight CAD

C) heavy level
D) cloud CAD
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33. What type of CAD system did Dassault Systemes develop?
A ) Compass -3D

B ) SolidEdge

In ) the Autodesk Inventor

D) SolidWorks

34. Which company is the developer of the Compass-3D system?

A) Siemens PLM Software
B) Ascon (Russia)

C ) DassaultSystemes .
D) Autodesk

35. What program is the flagship CAD system manufactured by Siemens
PLM Software, which is used to develop complex products that include
elements with a complex shape and tight layout of a large number of
components?

A)CATIA

B ) Fusion 360

In) Onshape

D)NX

36. The system of complex automation of the processes of design and
technological preparation of models for production is ...

A) CATIA

B) Fusion 360

C) “Grace”

D) NX

37. What needs to be done first of all for launching CAD system "GRACIA”?

A) at the request of the system Enter the access codc, type the password and press
Enter

B) turn on the computer

C) turn offthe computer

D) find the shortcut “Grace” on the desktop and double-click on it with the left
mouse button

38. Depending on the degree of completeness of the synthesis (mainly
structural) and analysis, it is possible to distinguish ... the main methods of
computer-aided design of the technological process?

A) 2
B) 4
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AT 5

D)3

39. What solutions are the basis of the synthesis method?
A) local standard solutions

B) global standard solutions

C) local universal solutions

D) global maximum solutions

40. What solutions underlie the analysis method?
A) local standard solutions

B) global standard solutions

C) local universal solutions

D) complete standard solutions

41. What needs to be done in the second place to launch the CAD system
"GRACE"?

A) at the request of the system Enter the access code, type the password and press
Enter

B) turn on the computer

C) turn off the computer

D) find the shortcut “Grace” on the desktop and double-click on it with the left
mouse button

42. What should be done in the last turn to launch the CAD system

“GRACIA”?
A) at the request of the system Enter the access code, type the password and press
Enter

B) turn on the computer

C) turn off the computer

D) find the shortcut “Grace” on the desktop and double-click on it with the left
mouse button

43. Which state produces PFAFF machines ?

A)Japan
B) China

C) Germany
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D) Switzerland

44. Which state manufactures llusgvarna machines?
A) Japan

B) China

C) Germany

D) Switzerland

45. Support for various operating systems, including UNIX, Linux, Mac
OS X and Windows, the property of which program?
A) CATIA

B) Fusion 360

C) “Grace”

D) NX

46. What vertical versions of AutoCAD is Autodesk developing?

A ) Compass -3D

B ) Mechanical and Electrical

In ) the Autodesk Inventor

D ) SolidWorks and SolidEdge

47. In which years, according to accepted standards, CAD is not just a
certain program installed on a computer, it is an information complex
consisting of hardware (computer), software, a description of the ways
and methods of working with the system, data storage rules.

A) 1990s

B)2000s

C)1980s

D) 1970s

48. The de facto standard in the CAD world for which program?

A ) Autodesk Inventor

B ) AutoCad

B ) Compass 3

D) SolidWorks

49. Using a proprietary three-dimensional kernel (C3D) is available in
which program?

A ) Autodesk Inventor

B ) AutoCad

B ) Compass 3

D) SolidWorks
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50. The indisputable advantage of such systems is the possibility of their
use on weak computers, since all work takes place in the “cloud”.
A ) Autodesk Inventor

B ) Fusion 360 and Onshape

B) Compass 3

D) CAD-system

51. Who is Mauro Taliani?

A) the designer of the Italian house Corpo Nove

B) Technologist at Corpo Nove

C) a developer from MIT Media Lab

D) Hatchery Lecturer

52. What is included in the fabric of the “shirt for the lazy” from Mauro
Taliani?

A) cotton, viscose, wool

B) polyamide, polyvinyl chloride, flax

C) fluff, asbestos, cotton

D) Nickel, titanium, nylon

53. After what time does the “shirt for the lazy” from Mauro Taliani regain
their shape?

A) after 30 minutes

B) after 30 seconds

C) after 3 hours

D) after 30 hours

54. What color is the “shirt for the lazy” by Mauro Taliani?

A) red

B) blackish-gray

C) gray metallic color

D) whitish

55. What is sewn into the cooling jacket from Mauro Taliani?

A) 50 meter plastic tube

B) 50 meter metal pipe

C) liquid crystal tube

D) hydraulic tube

56. Who is Filippo Pagliai?

A) the designer of the Italian house Corpo Nove

B) Technologist at Corpo Nove

C) a developer from MIT Media Lab

D) Hatchery Lecturer

57. What is the name of the jacket that continues to warm a person, regardless
of the surrounding cold?

A) Bonding ( bondingtechnology )

B) "Winter-Summer"

C) “Absolute Zero” (The Absolute Zero)

D) Film



58. What is used in a jacket that warms?
A) water
B) the handset

B) airgel

G) batting

59. What is the percentage of air in a Corporation Nove warming jacket?
A) 95%

B) 92%

C) 90%

D) 99.8%

60. In what frost can a corpo Nove jacket warm up?
A) 80 degrees

B) 90 degrees

C) 100 degrees

D) 70 degrees

61. What did Stephan Fitch come up with?

A) a warming jacket

B) a leatherjacket, in the back of which a monitor is mounted
C) Absolute Zero Jacket

D) cotton jacket "chapan”

62. Who is Stephan Fitch?

A) the designer of the Italian house Corpo Nove

B) Technologist at Corpo Nove

C) a developer from MIT Media Lab

D) Hatchery Lecturer

63. What is a FuelWear sweatshirt ?

A) engine, monitor and sensor

B) a thermometer, a computer and a TV

C) pipes, counters and calculator

D) heaters, temperature sensor and battery

64. Where are the heater elements in the FuelWear hoodie?
A) on the front of two, and one on the lumbar

B) on the front of three, and one on the lumbar

B) on the front of two, and two on the lumbar

D) on the front of five, and one on the lumbar

65. What is the Greek term "sedviment"?

A) innovation

B) development

C)gnome
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D) raccoon

66. What is 1 nanometer (nm) equal to ?

A) one meter or one millionth of a millimeter

B) one billionth of a meter or one decimeter

C ) one fraction of a meter or 10 millimeters

D) one billionth of a meter or, one millionth of a millimeter

67. What is the name of substances and objects with a size of 1- 100 nm?
A) nanometers

B) nanomaterials

C) nanotechnology

D) nanoscale

68. What is the name for the production and use of substances and objects
with a size of 1- 100 nm?

A) nanometers

B) nanomaterials

C) nanotechnology

D) nanoscale

69. Which philosopher can be considered the father of nanotechnology?
A) Democritus

B) Hippocrates

C) Avristotle

D) Heraclitus

70. Around 400 BC this philosopher first used the word atom.

A) Aristotle

B) Hippocrates

C) Democritus

D) Heraclitus
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GLOSSARY

Innovation life cycle - a consistent set of stages of transformation of
innovation along the chain from research to consumption and service support.

The cost of creating an innovation is the socially necessary cost of creating
an innovation production.

The invention is a new, having industrial applicability, solution of a
technical problem, is embodied in the form of a method, device, new substance,
strain of microorganisms.

Investments - long-term investments in various sectors of the economy with
a view to profit.

Initiation of innovations is an activity consisting in choosing the goal of
innovation, setting goals, searching for an innovation idea, its feasibility study and
materializing the idea, that is, turning an idea into a thing or product (property,
document of property law).

Innovation - a science that studies the general principles of innovation, the
creation of innovations, their distribution, the form of innovation
organizations; development of innovation solutions, etc.

An innovator is an entrepreneur-cnthusiast, captured by a new idea and
ready to make every effort to bring it to life, and a leader-entrepreneur who, taking
risks, took on a project, found investments, organized production, promoted a new
product to the market and thereby realized his commercial interest.

Innovation activity is a comprehensive characteristic of a firm's innovation
activity, including the degree of intensity of the actions taken and their timeliness,
the ability to mobilize the potential of the required quantity and quality, including
its hidden sides, the ability to ensure the validity of methods, the level of
technology of the innovation process in terms of composition and sequence of
operations.

Innovation activity - a process aimed at developing and implementing the
results of scientific research and development or other scientific and technical
achievements into a new or improved product sold on the market, into a new or
improved technological process used in practical activities, as well as additional
research and development.

An innovation idea - there are two types: 1) aimed at creating
innovation; 2) aimed at their implementation. The first type is an idea that allows
you to create something new (scientific, scientific, technical, engineering,
organizational and production ideas). Such ideas are the hypotheses of an
alternative way to solve the problem (scientific, technical, industrial,
marketing). The second type is the idea of using innovation. They serve as a
hypothesis for choosing an alternative development strategy: what to use, where,
how and when, with what resource, with what consequences (ideas of switching to
the release of a new product, providing a new service, switching to this new
technology, priority use of this resource and others )
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Innovation infrastructure is a complex of organizational and economic
institutions (organizations, institutions) that are subordinate and auxiliary in nature
and directly provide normal conditions for the implementation of innovative
processes by business entities. The infrastructure includes innovation and
technology centers, technology incubators, technology parks, training and business
centers and other specialized organizations.

The innovative policy of the organization is the main direction of strategic
planning carried out at the highest management level of the organization. The main
thing in the organization’s innovation policy is the formulation of the main goal,
determining the time frame and assessing the results in the form of specific goals.

An innovative program is a complex of innovative projects and activities,
coordinated by resources, executors and terms of their implementation and
providing an effective solution to the problems of mastering and disseminating
fundamentally new types of products (technologies).

Innovative products - the result of the introduction of product innovations,
new or improved products, as well as products whose production is based on new
or significantly improved methods (technologies).

Innovation strategy - a set of measures in the medium and long term for the
development and implementation of innovations that are reproduced in production
and demanded by the market, as well as a method or means of achieving the goal
of innovative development of the organization, which determines the
organization’s participation in the innovation process and the implementation of
the innovation life cycle, innovative organization behavior, its innovative activity.

Innovation sphere is a system of interaction between innovators, investors,
producers of competitive products (services), government and regulatory entities,
and a developed infrastructure to support innovation.

An innovative goal is the desired result of innovative activity, that is, the
implementation of an innovative strategy, expressed qualitatively and
quantitatively, having a responsible executor, a deadline for achievement and a
resource limit.

Innovation management is a special type of professional activity aimed at
achieving specific innovative goals of a firm operating in market conditions. 1M - a
set of systematized knowledge on the theory of innovation and modem
management about the methods of creating innovations and evaluating them
effectiveness.

Innovation potential - an integrated assessment of the state of the elements
of the innovation system. The resource base mobilized to implement the innovation
strategy and to achieve its goals includes: (1) proposals for the formation of a
portfolio of products and services; (2) the state of the functional-production
(business) block with its life cycles of products and services, life cycles of
innovations, innovative systems (mechanisms, multipliers and levers); (3) material
and technical resource base; (4) setting up organizational support; (5) management
system capabilities. IP - a set of different types of resources, including material,
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financial, intellectual, informational, scientific, technical and other resources
necessary for the implementation of innovative activities.

An innovative project is a part of the innovation process, framed in the
form of a reasonable set of measures and actions aimed at achieving a goal,
developing and implementing an innovative strategy at any stage of the innovation
life cycle.

The innovation process is the process of converting scientific knowledge
into innovation, which can be represented as a sequential chain of events during
which the innovation matures from an idea to a specific product, technology or
service and is distributed in practical use. IP is a process of successive
transformation of an idea into a product, passing through the stages of
fundamental, applied research, design development, marketing, production, and
finally marketing, is the process of commercialization of technologies.

Innovation risk - the risk associated with the implementation of innovative
activities, innovative entrepreneurship. Innovative activity is more risky than other
types of activity, since there is practically no complete guarantee of a successful
result.

Innovation fund - a fund of financial resources created to finance the latest
scientific and technical developments and "risky" projects. Source - sponsorship
fees of firms, banks. It is distributed between applicants applying for investments,
usually on a competitive basis, often in the form of a tender.

Intellectual property - products of spiritual creativity, intellectual values,
ideas whose belonging to one or another author is legally fixed.

Sources of innovative entrepreneurship are various sources of innovative
opportunities. Among them, the most often distinguished are: 1) an unexpected
event that can give unexpected success, unexpected failure; 2) the mismatch
between reality, such as it is, and its reflection in the opinions and assessments of
people; 3) changing the needs of the production process; 4) changes in the structure
of an industry or market; 5) demographic changes; 6) changes in perception and in
value attitudes; 7) new knowledge.

Competition is the rivalry of business entities in which the independent
action of each of them excludes or limits the ability of each of them to unilaterally
influence the general conditions for the circulation of goods in the relevant product
market. From an economic point of view, competition is considered in 3 main
aspects: as a degree of competition on
the market; as a self-regulatory element of the market mechanism; as a criterion by
which the type of industry market is determined.

Technology commercialization is an element of transfer in which the
consumer (buyer) pays a fee to the owner (who may or may not be a developer) of
the technology in one form or another and in the amounts determined by the
contract.

Commercialization of innovation is the attraction of investors to finance
activities for the implementation of innovations (part of the innovation process)
based on participation in future profits if successful.
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Competency is a degree of understanding based on existing
knowledge. This is knowledge about knowledge, or an understanding of what is
needed to do the job.

A critical technology is technology that meets strategic national goals and
can enhance the state’s competitiveness and defense.

Leasing - long-term lease (at least 6 months) of equipment, transport,
industrial buildings and structures with possible subsequent purchase by the tenant
of the leased property.

License - permission to use an invention or other technical achievement,
granted on the basis of a license agreement. A patent license is issued for an
invention for which a patent application has been filed or this document has been
received. A patent-free license is issued for technical achievements that, according
to the laws of a given country, cannot be protected by a patent, or for inventions
for which an application for a title of protection has not been filed.

License agreement - an agreement under which one party (licensor) grants
the right (license) to use an invention or other object of intellectual property
(including copyright and know-how), and the other party (licensee) pays for this
corresponding remuneration.

Localization of ail innovation project is one of the reasons and one of the
ways to reduce innovation risks. The risk of innovation is higher, the more
localized the innovation project.

Innovation marketing is one of the types of innovation related to the
launch of new products on the market, including preliminary market research,
product adaptation to various markets, advertising campaigns and product
promotion.

Innovation process management is an ongoing management process when
innovative ideas that are transformed into production plans and programs stimulate
penetration into all new areas of production and product markets.

Management of the innovation process is an independent object of management.

Scientific (research) activity - obtaining, disseminating and applying new
knowledge.

Scientific and technical activity (NTD) is the basis of innovative activity.

It is closely connected with the creation, development, dissemination and
application of scientific and technical knowledge in all areas of science and
technology. In accordance with the recommendations of UNESCO, scientific and
technological activity as an object of statistics covers three of its types:

a) research and development;

b) scientific and technical education and training;

c) scientific and technical services. In the implementation of scientific and
technical documentation, the concept of the scale of scientific work is important.

Scientific and technological progress is a process that combines science,
technology, economics, entrepreneurship and management. It consists in obtaining
innovation and extends from the inception of an idea to its commercial (non-
commercial) implementation.
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R&D is a creative activity that is systematically carried out in order to
increase the volume of knowledge, including knowledge about a person, nature and
society, as well as to search for new areas of application of this knowledge. R&D
acts as the most important type of scientific and technical documentation and the
main object of observation in the statistics of science, and the concepts and
definitions related to them occupy a central place in the recommendations of
international statistical organizations. Research and development covers three
types of work (activities): FI, Pl and OCD.

An innovator - created an innovation as a result of the creative process (in
the form of a new product, new service, new material, new technology, new
solution, etc.) and transmitted this innovation to society through the market or
some other mechanism. An author should give certain signs of novelty to an
innovation.

Innovation - the final result of innovation, which has been implemented in
the form of a new or improved product sold on the market, a new or improved
technological process used in practice.

Innovation is the result of intellectual activity, completed research and
development, which has novelty and demand for inclusion in the economic
turnover.

New knowledge is one of the sources of innovative
entrepreneurship. Innovations, which are based on new knowledge, become an
object of attention and bring large revenues. Knowledge does not have to be
scientific or technical.

Know-how - the combination of knowledge and skills related to the
application of an industrial technology or process, is associated with the secrets of
production, is confidential, is an economic asset suitable for operation.

Development work (R&D) is the application of the results of applied
research to create (or modernize, improve) samples of new equipment, material,
technology. OCD is the final stage of scientific research, the transition from
laboratory conditions and experimental production to industrial production. Design
and development work includes: the development of a specific design of an
engineering facility or technical system (design work); development of ideas and
options for a new facility; development of technological processes, i.e. ways of
combining physical, chemical, technological and other processes with labor into an
integrated system. The goal of the R&D is the creation (modernization) of samples
of new products that can be transferred after appropriate tests to serial production
or directly to the consumer. At this stage, a final check of the results of theoretical
studies is carried out, the corresponding technical documentation is developed,
samples of new products are manufactured and tested.

Pilot production - manufacturing and testing of the production technology
of prototypes of new products and technological processes. A structure with
varying degrees of economic independence - a plant, a workshop, a workshop, an
experimental experimental unit, an experimental station, may be on the balance
sheet of a scientific organization or be a legal entity, etc.
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Organizational and managerial innovations arc a variety of innovations
that are associated, first of all, with the processes of optimal organization of
production, transport, marketing and supply.

Mastering the industrial production of new products is the final stage of
the field of science, which includes scientific and industrial development: testing
of new (improved) products, as well as technical and technological preparation of
production. At the development stage, experimental, experimental work is carried
out on the experimental basis of science.

Branch - a type of economic activity, a set of enterprises and organizations
that are characterized by a common field of activity, manufactured products,
production technology, the use of raw materials, fixed assets and professional
skills of workers.

Assessment of innovation - a set of assessments of property rights and
assets that provide future income.

Evaluation of the results of innovation - is carried out according to two
main parameters: the price of new products; the volume of investments
(investments) in practical implementation.

Patent law is a branch of law, the rules of which establish a system for
protecting the rights to technical solutions of an invention by granting a patent.

Patent - a certificate for an invention issued by a competent authority of the
state, certifying the recognition of a proposal by an invention, priority of an
invention, authorship and exclusive right to an invention. A patent is valid only
within the territory ofthe state whose office granted it.

Lump-sum payment - a fixed payment for the use of the right to intellectual
property, made at a time or in installments.

Transfer of licenses is one of the types of transfer of objects of innovative

activity.
It is the most common method of commercial technology transfer and is carried
out in cases where the income from the sale of a license exceeds the costs of
controlling the use of the license and the loss of profit when refusing a monopoly
on the transferred technology in this market.

Know-how transfer is one of the types of transfer of objects of innovative
activity, which consists in granting a patent-free license. Key features of the
transfer of know-how: a great risk associated with the disclosure of the confidential
essence of know-how before the conclusion of the contract and the leak of know-
how from the recipient to third parties after the conclusion of the contract; the
irreversible nature of the transfer of know-how; the uncertainty of the
confidentiality period of know-how.

Preparation and organization of production is one of the varieties of the
main types of innovative activity, covering the acquisition of production
equipment and tools, changes in them, as well as in the procedures, methods and
standards of production and quality control "necessary to create a new
technological process.
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Exploratory research is research whose task is to discover new principles
for creating products and technologies; previously unknown properties of materials
and their compounds; methods of analysis and synthesis. In research studies, the
purpose of the intended work is usually known, the theoretical foundations are
more or less clear, but by no means specific directions. In the course of such
studies, theoretical assumptions and ideas are confirmed.

Applied research is research that is aimed at exploring the ways of practical
application of previously discovered phenomena and processes. Includc research
work; information work; organizational and economic work; scientific and
educational work; development work (R&D), etc. Applied research is the second
stage of the process of creating and mastering new equipment (technologies). In
addition, applied research can be independent scientific work.

Priority high-tech technology - a technology created on the basis of the
achievements of fundamental and applied scientific research, leading to the saving
of all types of resources (resource-saving), capable of eliminating the threat to
human life and technological disasters (safe) and used to solve the most important
large-scale and long-term tasks of economic development.

The reasons for the occurrence of innovative risk - the risk arises from
the introduction of a cheaper method of producing goods or providing services
compared to those already used when the level of quality of the goods or services
does not match due to the use of equipment that does not allow ensuring the
required quality; when producing a new product or providing a service using new
equipment and technology.

The sale (transfer) of innovation is the act of diffusion in various forms, in
different ways and through different channels. It can be transmitted on a
commercial or non-commercial basis, be intraorganizational, intraregional,
domestic and international.

Promotion of innovation - a set of measures aimed at implementing
innovations and including the production and use of an information product,
advertising events, organization of work of outlets (points of sale of innovation,
customer consultation, promotion of sales of innovation, etc.).

Product innovation - a change in products due to changes in technology or
changes in relative prices, which, in turn, is the result of changes in consumer
preferences. Pl - the introduction of new or improved products.

Industrial production is the stage of the innovation process, the next after
the stage of development of new equipment (technologies). In production,
knowledge materializes, and research finds its logical conclusion.

The process of creating and mastering new equipment (technologies) is
the basis of the innovation process. The process of creating and mastering new
equipment (technologies) includes the stages of basic research; applied
research; mastering the industrial production of new products and the industrial
production process.

Process innovation is a form of technological innovation. They cover the
development of new or significantly improved products, organization of
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production. The release of such products is not possible with the use of existing,
equipment or applied production methods.

An innovative project is a complex system consisting of many different
works (based on the network), groups (based on the structure of the
organization), specialists (based on various functions) and the relationships
between these people and groups.

Risk - the real possibility of the onset of any adverse event; the amount of
risk is determined by a combination of the probability and consequences of an
adverse event. A risky situation is a situation with an uncertainty of outcome, with
the obligatory presence of adverse consequences.

Royalty - compensation for the use of a patent, copyright, and other types of
intellectual property, paid as a percentage of the cost of goods and services sold, in
the production of which patents, copyrights, know-how, etc. were used.

The routine of technology is the level of technology adoption at which it
becomes prevailing in the industry.

Certification of high technology products- an element of the
infrastructure of scientific
technical and innovative activities that ensure the provision, developing and
producing new competitive high-tech products and high technologies, services in
the field of metrology, standardization and quality control.

Ways to reduce innovative risks are management measures that reduce the
likelihood or negative consequences of risks. Currently, the following most
common ways to reduce innovation risks have been developed: localization of the
innovation project; diversification of innovation; transfer (transfer) of risk through
the conclusion of contracts.

Strategic management is such an organization’s management that relies on
human potential as the foundation of the organization, directs its activities to
consumer demands, carries out flexible regulation and timely innovations in
organizations that respond to the external environment and allow to achieve
competitive advantages, which ultimately allows the organization survive and
achieve your goal in the long run.

I'he subjects of innovative activity arc legal entities regardless of the legal
form of ownership and ownership, individuals, foreign organizations and citizens,
as well as stateless persons participating in innovative activities.

The feasibility study of an ideais a confirmation of the economic
feasibility, necessity and technical feasibility of materializing the found innovative
idea in a real form (that is, in a product).

Technological innovations - encompass new products and processes, as
well as their significant technological changes. There are two types of
technological innovations: product and process.

Technology - a set of techniques and methods for the manufacture and use
of technology and the conversion of natural substances into products of industrial
and domestic use.

Technopark is a group of enterprises united organizationally and territorially and
engaged in the development of advanced technologies.
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Technology transfer is the most important element of the innovation process in
market conditions, the process of transfer (sale, exchange) of properly structured, with
sufficient knowledge, aimed at organizing the production of competitive products that
meet market needs.

Improving innovations are innovations that typically implement small and
medium-sized inventions. Improving innovations affect an existing product whose
quality or cost characteristics have been significantly improved through the use of more
efficient components and materials. These innovations serve the dissemination and
improvement of the mastered generations of equipment (technology), the creation of new
models of machines and varieties of materials, the improvement of the parameters
of manufactured goods (services) and their production technologies. Improving
innovations are driven by the need to lower product prices and improve their quality.

Innovation management is a process of constant updating of various aspects of a
firm. It includes not only technical or technological developments, but also any changes
for the better in all areas of the enterprise, as well as in managing the process of new
knowledge.

Innovation management is a change with the aim of introducing and using new
types of equipment, processes, updating various aspects of an enterprise’s innovative
activity.

Financial innovations - methods used to conduct transactions with new types of
financial assets or in the form of new operations with existing assets, which allows more
efficient use of financial resources of companies.

Franchising is a flexible form of technology transfer, in which franchisees receive
from the holder of the rights to a new technology for a fee a right to use the new
technology, to release and sell new products for some time.

Fundamental scientific research - experimental and theoretical activity, focused
on obtaining new knowledge about the basic laws of the development of nature and
society; The first stage of the process of creating and mastering new equipment
(technologies).

The target program is a planned complex of scientific, technological, production
and organizational measures, united by one general goal, covering a number of stages of
the research - production process, interlinked by resources, terms and contractors, and
carried out under a single management.

Price of innovation - its essence can be defined as the value in money of the
effect created using the innovation.

Innovation cycle - the period of creation, distribution and use of innovations.

The cyclical nature of the innovation process is manifested in the fact that one
generation of products (equipment) is replaced by another. This happens when using
radical innovations, the number of which does not exceed about 15% of the total number
of innovations. The most effective innovations that require significant investment are
based on them. The cyclical nature of the innovation process is associated not only with
the general nature of the process of economic development, but with the duration of the
economic turnover (life) of innovation.

The economic value of innovation - is determined by the growth of profitability,
the expansion of the scale of business and the possibilities of accumulation for
subsequent reinvestment of capital.

The economic efficiency of innovation - in general terms, is determined by
comparing economic results with the costs that caused the result.
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Experimental work is a type of scientific work aimed at the manufacture, repair
and maintenance of special (non-standard) equipment, apparatus, instruments,
installations, stands, mock-ups, etc., necessary for carrying out scientific research and
development.

Examination of projects, proposals and applications is an element of the
infrastructure of scientific, technical and innovative activity, providing highly
professional and high-quality implementation of various types of their independent
assessment (scientific, financial, economic, environmental and other types of expertise).
The effect of innovations is manifested in the social sphere, where by increasing
incomes, social needs are more fully satisfied and life safety is improved.
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