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IIpoexT BHeapenus PLM B YIIOK

Amuzox II1. Uurerpanus cucrem Windchill u BEPTUKAJID na srane asromatusanuu TITIT

L1 D. Toncros, pykosogutens npoexktos, J1A. KosauyeHko, aupektop

IIpeaucaosue

[IpeastaraeM BHUMAaHMIO YMTATEsCH TPETHIO CTATHIO
13 IMKJA, TOCBAIIECHHOTO OJHOMY W3 KDPYIHEHINX B
Bocrounoit EBporie ipoexToB Buesipenust PLM na nipej-
npuaTHAX VIHycTpraabHO rpymibl “YKpanHCcKas Mpo-
MbinLienHo-suepreTnyeckas komnanus” (AT YIIIK).

B nepsbix aByx ny6aukanusax (Observer # 7/2010,
#1/2011) 61 gan o6muii 0630p NpPoEKTa, MOAPOGHO
pacckasano o Buegpenun CAD/CAM/CAE-cucreMmbl
Pro|ENGINEER, a TaK)Ke O CO3/IaHUM 3JIEKTPOHHO-
ro apxuBa B cpene Windchill. Jlannasi craTbst moc-
BsIleHA BOIIPOCAM ABTOMATU3AIMU TEXHOJIOTUYECKOM
nogroroskn npoussogcra (TIIII). Mpr  nocrapa-
JINCb PaccKa3aTb, KakK IPU TIOMOIIM COBPEMEHHBIX
nH(GOPMAIMOHHBIX CUCTEM MOKHO opranusoBathb TIITI
B paMKaX TEpPPUTOPHUATLHO PaCIpeeseHHbIX TPOU3-
BOJICTBEHHBIX M TPOEKTHBIX IIJIOMA/JIOK, BXOASAIINX B
eZIMHYI0 KOPIOPAINIO.

B mocaenytonux my6ankanusax 6yzneT ommucaHa op-
rauusaius paboT M0 CO3AAHUIO TOCTIIPOIECCOPOB [IJIS
crankoB ¢ UIIY u To, Kak ocylecTBadach UHTErpa-
nust Windchill ¢ cucremoit 1C, KoTopasi MCHOJIb3yeT-
ca Ha npexanpusatuax YIIOK ana ynpasaenus npo-
M3BOJCTBOM. Kpome TOro, Mbl IJaHUPYEM OTAEJbHO,
60s1ee TOAPOGHO TTO3HAKOMHUTD UYUTATETbCKYIO ay/u-
TOPHIO C OpraHusaiueil mporecca o6yueHus U CepTH-
¢uKanuu crenuaicToB, a TakyKe B3aUMOJCHCTBUS C
yHuuBepcureramu pervona (puc. 1).
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AxryaiabHocTb aBTomMatu3danuu TIITI

Jljtst 4ero Hy:KHO OBLJIO BBITIOJHSITH PabOThI TI0 aB-
tomarusaruu TIIIT B pamxax BHenpenusi Komniexc-
noti cucmemvt aemomamusavuu (KCA) na npeanpu-
arugax UI' YII9K?

ITpuBeseM mpoctoii mpumMep. MOKHO TOCTPOUTDH
KJIACCHBII aBTOMOOMJIb ¢ MOIIHBIM JBUTaTeJieM u 6o-
raThiM CAJIOHOM, YCTAHOBUTH KOJIECA C XOPOIIeH pe3u-
HOIT ¥ IUCKAMH..., HO [IPU 9TOM CHKOHOMUTH HA TPAHC-
MICCHHU, Pean30BaB €é B BU/E MJOXO PACCUUTAHHOTO
Habopa peMeHHBIX Tiepenad. Kaszamoch 6bl, m pasber
6picTpbiii (MHOMA), M cKOpocTh npuandHasa (He Beer-
11a), HO YTO-TO TIOCTOSIHHO BBIXOAUT U3 CTPOS B CJ1aGoik
(zaTo memreBoii!) TpancMuccHU.

BoiBosi HamparnmBaeTcst caM coGoil — Jrio6oe u3jie-
Je He MOKeT ObITh XOpormnM (MOJHOCTBIO OTBEYaio-
M BCEM HALIUM OKHM/AHUSIM), €CJIU OHO MPOLYMaHO
JIMIITb YACTHYHO. DTy CHUTYAIMIO0 HanGoJee TOTHO OITH-
chIBaetr nocsosuita: “Ie Tonko, TaM u pBercs’.

Touno Ttak ke, He ObIBAET ABTOMATH3MPOBAHHOI
CHCTEMBI  KOHCTPYKTOPCKO-TEXHOJOTHYECKON  TOATO-
toku npoussoicrsa (KTIIII), ecin aBToMaTH3upoBa-
HA TOJBKO KOHCTPYKTOPCKAST YacTh.

Ilouemy umenno Windchill u BEPTUKAJIb?

Bes numineii ckpoMHOCTH CKaXKeM, 4TO 3TOT BOIIPOC
Mor 6bI TTPO3BYYaTh, HAIpUMep, Tak: “Ilouemy mmenHO
ProlTECHNOLOGIES n ACKOH?”

BEPTUKAJIb — nau6osiee mpoABUHYTOE W aJarl-
tupoBanHoe permienue Ha perHke CAITP TII. OTo mo-
Ka3aHO TeM, 4TO 3TY CHUCTEMY IPHUMEHSIOT IMOpAJKa
400 npeanpusatuit 8 Poccunm m CHI. Henocpencrsen-
HBIM Pa3pabOTUYMKOM CHUCTEMBI SIBJISETCS KOMIAHUS
ACKOH. [ToMmuMo Bcero mpoyero, oHa MMeeT Pa3BeTB-
JeHnyio cetb ¢uananon Ha tepputopun CHI, B xoTO-
pHIX TpyaATcs (BHEAPSIOT, aJalTHPYIOT) BBICOKOIPO-
¢eccronabHbIC CHEIUATUCTDI.

OpaHo u3 TJIaBHBIX TpeGOBAHUI 3aKa3yMKa — CBS-
3aTb B pamkax oxanoii cuctembr KTIIII Gosbioe unc-
JIO TIPEANPUATHI, KOTOPbIE PACIOJIOKEHDbI HE TTPOCTO
Ha PasHbIX IIJIONIAJKAX, HO JJa’ke B PA3HbIX TOPOJaX.
CewmeiictBo mpoaykToB Windchill nanbosee 1moJHo
OTBEYaeT 3THM TPeOGOBAHMSIM, IMOCKOJBKY C CaMOTO
Hauyana paspabarbiBanoch kommnanmeir PTC (CIIIA)
Kak “o6saunoe” pelieHue 1O YIPaBJICHUIO >KU3HEH-
HBIM IIMKJIOM W3[IeJIHsl, OPHEHTHPOBAHHOE HA paboTy
yepe3 MHTEPHET B PACHpeJe]eHHON cpe/ie MPOeKTH-
poBaHus. BHe 3aBHUCHMOCTH OT TOTO, YTO BaM HYK-
HO — TIOJIYYUTb OCHOBHbIE BO3MOKHOCTU YIPABJICHUS
JAHHBIMU 00 W3[eJHsAX, ONTUMU3UPOBATH ITPOIECCHI
Ui cobmofienust TpeGOBaHUIT ONpeiesieHHOl oTpac-
Jn man 06ecneuuTh TOAAEPKKY TIJI06AJbHON pas-
pa6oTku mpoaykiuun — Ttoabko Windchill moxer
MPeATOKUTH QYyHKITMOHAJIBHOCTD, HEOOXOIUMYIO [JIsI



apdexTuBHOrO yrpaBieHus rpynmnamMu paspaboTyuu-
KOB B I7106ajJbHOM Macuitaoe.

B cBoio ouepenp, Pro|TECHNOLOGIES — 3TO
KOMITAHUSI-UHTErPaTop ¢ 15-IeTHUM OIBITOM YCIIENTHO-
ro BHeJpeHus npoaykroB PTC nro60ro HampaBeHUs
Ha PLM-poinke Poccun nu CHI.

OpranusaioHHble 0COOEHHOCTH
peaju3aluu IPpoOEKTa

Ecan mocMOTpeTh €O CTOPOHBI, 3Tam MPOEeKTa
“Aromarusarnug TIIIT” B U YIIOK moxker mnoka-
3aTbCs TPYAHOBBINOTHUMBIM. CyauTe camu:

e Tpe6oBAIOCh OCYTIECTBUTH MHTETPAIUIO JIBYX CO-
BEPIIIEHHO PA3HBIX CHCTEM;

e HA HEIOCPEJCTBEHHYIO pPeaH3aluio IIPorpam-
MHBIX MHCTPYMEHTOB WHTErpaIuy ObLIO BbIJEJIEHO
BCETO JIBA MECHIa;

e HEIOCPEJCTBEHHbIE  WCHOJTHUTENN, PYyKOBOJC-
TBO TIPOEKTA U 3aKA3YMK TEPPUTOPHUAJIBHO HAXOIM-
JUCh B PA3HBIX TOPOAAX 32 THICAYM KUJOMETPOB
apyr or apyra: miomagku UIT YIIOK — Xapbkos,
JlosoBasi (YkpauHa); PyKOBOJACTBO IPOEKTa €O CTO-
POHBI Pro|TECHNOLOGIES — Mocksa, Buaann-
mup (Poccus); ucnonnurenn co croponbl ACKOH —
ACKOH-dpocarasib (Poccus), ACKOH-KP (Xapbkos);
ucroanuTen co cropoubl ProlTECHNOLOGIES —
Wskesck, Baagumup, Kospos (Poccus).

Tem He MeHee, TpaMOTHAsI OPTAHU3AIMS W TIJIAHU-
poBanue pa6ot, miaoc Texuogsorun XXI Beka mpeBpa-
1IaI0T “TPYAHOBBIIOIHUMOE” B OYEPEAHOH yCIIENIHO

e OOHOBJIEHUST JAHHBIX 00 OOBEKTaX, TepeaaHHbIX
u3 6asel Windchill 8 CAIIP TII BEPTUKAJIb;

e dopMUpOBaHUS CBOIHBIX BeEAOMOCTEll B cpeje
Windchill na ocHoBaHUU TEXHOJOIMUYECKUX [JAHHDBIX,
satnecennbix B CAIIP TII BEPTUKAJIb.

Onucanue pemeHust

PaccmorpumM, kak sxe peannzoBana TIIIT n u3 vyero
noctpoena cuctema TIIIT B o61iemM KoMILIeKce CpeICTB
asromarusamuu U YII9K.

B mponecce TIIII ucnonbsyercs ciaempyioniee 1po-
rpaMMHOe o6ecrieueHye:

CAIIP TII BEPTUKAJIb — cucremMa aBTOMa-
TU3UPOBAHHOTO [POEKTUPOBAHUSA TEXHOJOTMYECKUX
nporeccos. OcHoBHOe HaszHauenme — pazpaborka TII
n kommiekta T/l ¢ BO3MOXKHOCTBIO Hepelayil JaHHbIX
B cucTteMbl Kaacca PDM;

Windchill PDMLink — cucrema ynpasieHust
JAHHBIMU 06 W3[EJUH, KOTOpas YIpaBJsgeT BCell WH-
dopmarmeii, cBg3anHoll ¢ pa3pabOTKON HM37eausI, OIl-
TUMHU3UPYsT OU3HEC-TIPOIECChI HA TPOTSIKEHUN BCETO
€T0 JKM3HEHHOTO 1HKJIA;

3) Windchill MPMLink — cuctema ynpabJeHus
nauapiMu o TII. Pacumupser dyuxnmonan Windchill
PDMLink wacTpyMeHTaMH PAaGOTHI C TEXHOJOTHYEC-
KuUMU mpolieccaMu. IIpu aToM yipaBieHue uszeaueM,
IIPOIIECCOM U BCEMU PECYPCHBIMU JJAHHBIMHU OCYIIECT-
BJIIETCST B PAMKAX €IMHOI cucteMbl 6€3 Heo6XOoAMMOC-
™H 1y6IUPOBAHUS JAHHDBIX;

peaJII/ISOBaHHbIﬁ ITPOEKT.

OcHoBHbBIE 3a/4aYH U MOJAXO0/L
K pelieHuio

CuieyeT TIOYEPKHY T, YTO HAM TPeGOBATIOCH TI0-
JIYYUTb HEYTO ropasao GoJiblliee, YeM TIPOCTO Xpa-
e TII, mycrsb gaske XpaHUIIUIIE C ATeMEHTAMK
o6usHec-y1ornkn. Heo6xoanMo 6bL10, YTOObI CUCTEMBI
CAIIP TII BEPTUKAJIb u Windchill nipu skc-
IJIyaTaluy He “Aymuin’ Ipyr Apyra, a JOMOJIHSIIN,
YTO TO3BOIMJIO Obl Hanbosee IMOJTHO IMOIb30BAThCS
uX TIpeuMyliecTBaMu. MHbIME cji0BaMu, CJe10Baso
MOJTIYYHUTDh TAKOW TaHJEM, KOTOPBIN BbI3BIBAT Gbl Y
TIOJTH30BATeJIST TIOJTHOE OIyIIeHNne paboThl B €IMHOIA,
addexTuBHOIl 1 yn06HOI cucteme. [l aTOr0, TIOMHU-
MO (pYHKIIMOHAJMA, 06ECTIeYnBAIONIero Takue orepa-
IIUH, KaK B3sITHE Ha U3MEHEHHUEe U C/laua Ha XpaHeHue
texnonornyeckux 1poneccop (TII) M KOMILIEKTOB
TEXHOJIOTMYECKOH JIOKYMEHTAIIH (TH), neo6xoauMo
6bLIIO PeaTN30BaTh MHCTPYMEHTDI JIJIST:

e TIepe/Iau iepeBa TEXHOJIOTHYECKOro COCTaBa 13/1e-
Jnst (KOTOPDIN CBSI3aH ¢ KOHCTPYKTOPCKUM) U3 CPE/Ibl
Windchill 8 CAIIP TI1 BEPTUKAJIb — nanpumep,
LTS TIOCJIETYTOIIEro MTpoeKTupoBanus c6opounbix T1T;

e noGassienus ccoliok B CAIIP TII BEPTU-
KAJIb na tunossie (crangaprubie) TII, xpansmm-
eca B 6asze Windchill,

e coznanug ckposnoro (komiexkcuoro) TII;

e nosyuennss B cpeae CAIIP TII BEPTU-
KAJIb undopmanun o6 uHTEpecyioneM o6beKTe

HeriocpecTBerHo u3 6asnt Windchill;

Puc. 2. Cxema npouecca nodzomosxu npouseoocmsad
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MOJAYJib WHTErpaiuu, TpelHa3sHadeHHubIil st
aBTOMaTH3anuK Tpoiecca ob6mena manubiMu o TII
mexxny cucremamu CAITP TII BEPTUKAJIb u
Windchill.

Cxema Tmpolriecca TEXHOJOTUYECKOH TOATOTOBKH
MIPOM3BOJICTBA C TIPUMEHEHWEM ATUX TPOTPAMMHBIX
CPEJICTB TIpe/icTaB/eHa Ha puc. 2.

PaccMOoTpuM 1OITAroBO OCHOBHbBIE MOMEHTBI TIPO-
BE/ICHUST TEXHOJIOTUYECKOI TTO/IFOTOBKU TTPOU3BOICTBA
cpeactBamu KCA most T YIIOK.

[Tepen Tem, Kak HavaTh Pa3pabGoOTKy TEXHOJIOTHYEC-
KOTO TIPOIlecca, TEXHOJOTY HeOOXOANUMO MOHSITDH, UTO
OyzleT U3roTaBJaNBaTHCS U U3 Yero. [lyist atoro emy To-
HAI00SITCST KOHCTPYKTOPCKUE JTAHHbBIE, OCHOBHBIM 00b-
€KTOM KOTOPBIX SIBJISIETCS KOHCTPYKTOPCKHIT COCTaB
uzgens nan arperatos (puc. 3a). KoHcrpykTopckum
OH Ha3BaH MOTOMY, YTO PEAJU30BaH OH 10 KOHCTPYK-
TOPCKUM 3aMbICJIaM W BBITJISIUT TaK, KaK KOHCTPYK-
TOp TpejcTaBisieT cebe usnenne. KOHCTPyKTOpPCKMii
cocrtas omuceiBaercd B Windchill PDMLink kax 1e-
peso “wacreit” (rax naspiBaerca obbekt Windchill).
IDTH 4YacTu cojepKar B cebe KOHCTPYKTOPCKYIO HH-
dopmanuio — Kak B Bujie aTpuOyTOB, TaK U B BU/IE CBSI-
3aHHBIX C 3TUMHU YaCTSIMHM KOHCTPYKTOPCKUX MOJIEJIEN,
yepTexkeil u APYrux JIOKYMEHTOB.

Ho B :KM3HM KOHCTPYKTOPCKHUI COCTaB He BCETIA
MOJKHO P€aJin30BaTh B MPOU3BOJICTBE B UHCTOM BHJIE.
Jlyist  BBITIOJIHEHUST KaKUX-JTNO0 TPOU3BOICTBEHHBIX
orepalnii MOJKeT BO3HUKHYTb TOTPEGHOCTD B (haHTOM-
HBIX TIOACOOPKAX, KOTOPBIX HET B KOHCTPYKTOPCKOM
coctaBe. B kayecTBe mpuMepa MOKHO Ha3BaTh KOPITYC
C 3ariyIirkamMu JJIsi BBITIOJHEHWS] ONepariii MOKPbI-
Tus; GaHTOMHYI0 TOACOOPKY M3 JBYX JeTajieil, KOTo-
poie GyayT o6pabarbiBaThest B cOOpPE HA MPOTSKEHUH
HECKOJIBKUX OTIepallnii; 3aroToBKY 0co6oit (hopmbl, ¢
KOTOpOii HeoO6XoAuMOo cBsidaTh oTaesbHbIi TII. TloaTo-
My TEXHOJIOT, B cJydae HeoGXOAMMOCTH, (hopMUpPYeET
Ha 6aze KOHCTPYKTOPCKOTO COCTaBa U3JEIUST TEXHOJO-
ruveckuii cocras (puc. 3b). IIpu 5TOM OH MOJIB3YETCS
crangaptubiMu cpenacreamu Windchill MPM Link.

[Tocie Toro Kak ornpejeseHbl 4acTH, ¢ KOTOPBIMU
O6ynyT BuITOJHATHCST paboter 1o TIIII, Texnomsor mo-
ke pucTynuTh K cospanuio TII. [lng panbreimmmx
JIECTBUI TI0 TOJITOTOBKE TIPOM3BOJICTBA €My HaJo
B34Tb F'OTOBBIN WK cO31aTh HOBbII 06bekT “TexHoso-
ruveckuii npouecc” (8 Windchill MPM Link on nasbl-
Baercs Process Plan) u cBA3aTh €ro ¢ COOTBETCTBYIO-
1ieil KOHCTPYKTOPCKON UJIN TEXHOJOTHYECKON /IETATTBIO
s c6opounoit eqununeii (JICE). @akruuecku, JJCE

& Watp a) b)
{‘5} CTeHka nesas &} Wkadcp
{G% Cresika npasas {6} Crenka nesan
&% neepua {0} 3arotoska cTemku
gk 3amox {0k Crenkanpasas s c6ope

{0k Pyuxa samka {0} 3arotoska cTemku
5@} Mnaxka 3amka
5% Neepua s c6ope
{0} Neepua
{ﬁ} Pyuka 3amka

{-‘.:i} Mnaxxa 3amka

Puc. 3. Cocmas usdenus:
a — KOHCMPYKMOPCKULL;
b — mexHo0zuneCKUT
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{c% ABB-017 flgepua (YacTs)

A

Eq ABB-017 Texnpouecc mexaHoobpaboTku (Process Plan)

Puc. 4. Texnonozuuecxuii npoyecc (Process Plan)
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Puc. 5. Cozdannwiii TII npusssan
K coomeemcmeyiowetl uacmu ¢ Windchill

SIBJIIET CO60I KOHCTPYKTOPCKOE MJIN TEXHOJIOTHYECKOe
npezacrasiaenue getaan 8 Windchill (puc. 4, 5).

Eme nmo saeepienusi paspa6otku TII Ha HEKOTO-
poix npennpustusix VT YIIDK paszpabarbiBaior Tak
Ha3bIBaeMblil MeskIexoBoil mapmpyT (puc. 6). B Hém
YKa3bIBaeTCs JBUXKEHUE 3arOTOBOK MEXK/Y LieXaMu U
y4yacTKaM# B Ipoliecce ITpou3BozcTBa. MexiiexoBoil
MapIpyT HeoOXOIUM [JIsI TOTO, YTOOBI CIPOTHO3UPO-
BaTh 3arpy3Ky IIPOM3BOJCTBA U BIIOCJEACTBUU OTCJIE-
JIUTh TIepeMeNIeHns 3aroTOBOK MexXay IexamMu. Tak
kak TII eme He 3aBepiieH, MEKIEXOBOH MapHIpyT
paspabarbIBaioT HanboJIee ONBITHBIE TEXHOJIOTU-pacIie-
xosiuku. [last atoro B cpene Windchill MPM Link
3aMoJHAIOT arpubyT “Mapmipyt” TEeXHOJIOTHYECKOTO
nporecca (puc. 7).

{0% ABB-017 iBepua (HacTb)
@ ABB-017 Texnpouecc mexaHoobpaborku (Process Plan)
Mexuyexosol mapwpym: 24-04(01)-03(09)
Puc. 6. Mexuyexosoti mapupym
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{c% ABB-017 [lsepua (Yacrs)

A

ABB-017 Texnpouecc mexaHooGpaboTkm (Process Plan)
= Onucsisaemcs dokyMeHmom: ;
= [IpunoxenHsli ghaiin:

= [IpunoxeHHsli ghaiin:

JNOKyMeHTaIuu u eé opMmy Tex-
HOJIOT OTIPE/IeJiIeT TI0 CBOEMY YC-
morpenuio (puc. 10).

[Tocsie 3aBepinenust paboThl B
CAIIP TII rexnoJior cmaetr KOM-

@," ABB-017 Texnpouecc mexaHooBpaboTkn ([okyment CANP TN) ILJIEKT  TOKYMEHTOB ((1)aI/IJIOB) B

[ aBB_017.1tp
[B) ABB_017.pdf

Windchill (puc. 11). Cuemyer
OTMETHUTD, YTO JaHHOe JeiicTBueE,
pasyMmeercs, He OAHOpasoBoe. B

Puc. 8. IIpedcmasaenue TIT ¢ Windchill

OTMeTuM, 4TO HEJOCTATOUHO WMETh MEeXKIeXO-
Bble MapuIpyThl B 6a3e CUCTEMbI — 3a4aCTyI0 BO3HU-
KaeT MOTPEOGHOCTD MOJTYUYUTHh UX B BUJIE GyMaskHOTO
JIOKyMeHTa. DJTO HeOOXOAMMO [/l Tepenayud WH-
dopmanuu B apyrue (“yﬂaﬂeHHbIe”) MTPOU3BO/ICT-
BEHHDBIE CJIYKOBI, YTOOBI T€ MOTJIM BHAETH KAPTHHY
B 11eJ10M. PaciexoBIuK nMeeT BO3MOKHOCTDH cop-
MUPOBATh JJs HHUX CBOJHYIO BEIOMOCTb MeXKIle-
XOBBIX MapumipyToB Ha usmenue (“arperar”). Ilpu
satoM Windchill BcraBiger MeXIleXOBble TEXHOJO-
ruyecKne MapumpyTsl u3 arpubyra “MapuipyT” Tex-
nporecca Ha coorBercTrBylomyio [CE. Ilogpo6uee
npoiecc GOPMUPOBAHUS CBOAHBIX BEJOMOCTEN pac-
CMOTPHM TIO33KE.

Pa3pa6oTKa TEXHOJOTHYECKOro Mpoiecca

Jlnst pa3paGoOTKM TEXHOJOTHYECKOTO TIpoliecca B
cpene CAIIP TII BEPTUKAJIb Texnosory meo6-
xonuMo co3faarh o6bekT “moxyment CAIIP TII” wu
MPUBSI3aTh €ro K COOTBETCTBYyIONEMYy 00bekTy “Tex-
nosnornueckuii npouecc” (Process Plan) xak onu-
cpiBafoluii goxymeHT. Ilocsie aToro TexHoJOr TONTY-
YaeT BO3MOJKHOCTb OpaThb Ha M3MEHEHWE W PEeIaKTH-
poBarb “mokyment CAIIP TII” B cucreme CAIIP TII
BEPTUKAJIb. Bo Bpems paspa6otku TII B cpene
cucrempl BEPTMKAJIb Texnosnory, kak IIpaBuJo,
Tpebyercst KOHCTpyKTopckas wrpopmanust (Marepu-
a1, o6osHadeHue u 1p.) 06 oOpabaTbiBaeMOM HU3/le-
JIUU. YTUJIUTA WHTErPAIUU TIO3BOJISIET BBITIOJHUTD Ta-
KOl 3ampoc: oHa HampsiMylo obpamiaercss K 06beKTaM
Windchill n nepenaer moJsydeHHyI0 WH(POpPMAIIIIO B
CAIIP TII BEPTUKAJIb (puc. 9).

B mo6oit momenT npoexktupoBanusi TII texwHosor
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M106071 MOMEHT OH MOKET CHOBA
3arpy3uTb KOMILIEKT JOKYMEH-
ToB u3 6a3pl Windchill n npono/kuTh paboTy ¢ HUM
B cpeae CAIIP TIT BEPTUKAJIb.

Kakue daiinbr nepepatorcst B 6agy Windchill us
CAIIP TII BEPTUKAJIb npu cnaue TII?
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Puc. 10. Dopmuposanue Komniexma OKYMeHmauuu
¢ CAIIP TIl BEPTHKAJIb
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Puc. 11. Cdaua zomoeozo TII u xomniexma T/[
¢ Windchill

Puc. 9. 3anpoc na nepedauy dannvix o wacmsx
uzdeauss 6 CAIIP T1l BEPTHKAJID

Puc. 12. Windchill: cmpanuya ungopmauuu
o coannom TIT u xomnaexme T/
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B xavectBe ocnoBHOro “moxkymenta CAIIP TII”
B Windchill nepenaercsi daitn B dopmare XML. B
aToM paitsie comepKUTCs abCOMIOTHO BCsT MHMOPMATTHUS
o TII — naumHas or cayskeGHON (MaeHTHUKATOPDI
o6bektoB B Windchill w CATIP TIT BEPTUKAJIb)
u 3akaHumBasg uHopmaiueil, Heo6xoaumMoit s ERP
u/man g GOpMUPOBAHUST CBOJHBIX BEIOMOCTEN B
Windchill (texcToBoe cofepKaHne Hepexoi0B, HOPMbI
pacxofa MarepuaJos u 1p.). Kpome toro, B Windchill
nepenaercst kominektT T/l B ¢opmare PDF, a Takxe
daitapr TIT B opurnnanbnom dopmare CAIIP TII
BEPTUKAJIb (puc. 12).

Cesisu o6bektoB TII B Windchill n wx xapaxrep
MOKAa3aHbl HA pIC. 8.

Kommrexcusrii TII

Komriekcubiii  (CKBO3HOH) — TEXHOIOTHYECKHii
npoitecc cocrout u3 ocHoBHoro TII, copepskaiiero
CKBO3HOH TEXHOJIOTMYECKUN MapUIpyT, ¥ HECKOJIbKHUX
TEXIIPOIECCOB, CBA3aHHBIX C TPYIINaMU  OIl€pPAllUii.
To ectb, oraenbuble onepanuu ocHoHoro TIT moryr
HUMETb CCBLJIKM Ha COOTBETCTBYIONIYIO T'PYIILY TEXHO-
jormueckux onepanuii (puc. 13).

Kommekenpiit TII coznaercs B crenyomumx cayyasx:

® Heo6X0IMMO Pa3bUTh TEXHOJIOTUYECKU MpoIecc
Ha HECKOJIbKO OTJEJbHBIX OKYMEHTOB [IJIS1 TOTO, 4TO-
6bl pacIpeeJUTh OTBETCTBEHHOCTH MEXK/Y TEeXHOJIO-
ruyeckumMu Giopo;

e Heo6xoauMo pasbuth TII Ha HECKOJbKO OTHe-
JIbHBIX [JOKYMEHTOB [JIsI TOTO, YTOOBI MCIOJIb30BATh
TUIIOBBIE TPOIECCHl — HAIPUMEP, MOKPbITHE WJIN Tep-
Moo6paborky (puc. 14);

® B TEXHOJIOTUYECKHI TTPOIIECC, OMUCHIBAEMBIN “/10-
kymerToM CAITP TII”, Hy>kHO BCTaBUTbH TPy OIle-
pamuii, onucbiBaemyio apyrum “moxymentom CATIP
TII”. Tpe6yembie “moxymentsi CAIIP TII” cBsisbiBa-
forcs ¢ rosoBHbIM TII.

[Tpu pabore ¢ komraekcubiM TII, Korma paspaba-
TBIBACTCS TEXHOJOTUYECKUI MTPOIECC CO CChLIKAMU Ha
npyrue texmporiecco, B CAIIP TII BEPTUKAJID ne-
06X0IMMO €0371aTh Tpe6GyeMble CChLIOYHBIE OTIEPATIH.
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Puc. 14. Cmandapmuvie TII, npusszanmovie
K xomnaexcnomy TII ¢ Windchill

&

Puc. 15. 3anpoc na ccotixy cmandapmmuozo T11
u3 Windchill

[lnst 5TOTO TEXHOJIOT, TIO3UIMOHUPOBAB KypCOp Ha
Toit onepanuu B jgepese TII, koropas ccobrnaercss Ha
JIPyTOil TexIpolece, BXOAAIININ B COCTaB KOMILJIEKC-
HOTO, JIOJI’KEH BOCIIOJIb30BAThCSI COOTBETCTBYIONIEH KO-
Manjoi st Bei6opa crangapraoro TII. Tlocne atoro
OTKPOETCS OKHO C MepPEeTHEM TEXIIPOIIECCOB, BXOSIIIX

{0} ABB-017 flsepua (YacTs)

i

ABB-017 Texnpouecc mexaHooGpaboTku (Process Plan)
= Onucsigaemcs GOKYMEHMOM:
= [IpunoxenHsil ghaiin:
= [IpunoxenHel ghain:

Cocmas:

= [IpunoxenHsid ghalin:

= [IpunoxenHeil ghain:

= [IpunoxenHsil chaln:

= [IpunoxerHbid ghaiin:

&," ABB-017 Texnpouecc mexaHooGpabotku (JokymeHt CANP TN)
[ asB_o17.vp

‘&," TTN-T4 Texnpouecc TepmooBpatoTku (flokymeHT CAMP TM)
[ rrn-taap
TTA-T4.pdf

TTN-T4 Texnpouecc nokpeThA (Jokyment CANP TM)

[ rra-rzp
TTN-r7.pdf

B COCTaB KOMIIJIEKCHOIO, — TO
ectb ¢ Temu TII, xoTopbie
OBLJIN CBA3aHbI ¢ TOJOBHBIM TTI
B Windchill (puc. 15). Uto6b
nobasuth crangaptabiii TII B
KOMTLJIEKCHBIH, TEXHOJIOT TTPOC-
To BbIOUpaer TpebGyembrii TTI,
NUCXO/Jd M3 KOHKPETHOW CUTya-
muu (puc. 16).

[Tomo6HbIE AEHCTBUS HY K-
HO TIPOU3BECTH JIJISI BCEX CChI-
JOYHBIX omnepanuii. Taxkum
06pa3oM, B pe3yJbTaTe pas3pa-
6OTKM OCHOBHOTO TEXIpOIeC-
ca, TeXHOJIOT CO3/laeT IOJIHbBII
TOOTIEPAIMOHHBIN MapIipyT, B
KOTOPOM 00sI3aTEJIbHO YUUTbI-
BAalOTCS BCE TEXHOJIOTUYECKUe
MPOTIECChl, BXO/SINNE B CO-

ABB_017.pdf

Puc. 13. Komnaexcuwi TII ¢ Windchill

CAD/CAM/CAE Observer #3 (63) / 2011

craB komiyexcuoro TII.



[Iporiecc  cpaum  paspabo-
TaHHOTO KoMmIiekcHoro TII B
6azy Windchill w nocaenyiore-

YTHAMTA MHTErpaLym i v1.5.0.2 =25 x|

YREKUTE TEXHONOrUMECKUH NPOUECE

] EE
Of% 1rnes

OAOEHAHEHHE HAUMEHOEAHWE.

TTM Ha nokpemve Bam0s

Pa6ora
M0 KOMILJIEKTOBAHHIO

Ilog, KOMIIJIEKTOBaHHUEM B

ro dopMupoBanusg Tpe6yeMoro
KoMIieKTa  (ailioB  aGCoOTIOTHO
UJEHTUYEH TIPOIECCY, KOTOPBIil
BBITIOJTHSIETCS TpH cAade Oo6bId-
nbix (e xommaekcubix) TII.
CBs1311 06BEKTOB KOMTIJIEKCHO-

CAIIP TII BEPTUKAJIb nonu-
MaeTcs pacipejiesieHne 3J1eMeHTOB
cocTaBa M3JEJaUsI TI0 COOPOUYHBIM
orneparuam. — CiieoBaTesibHo, B
Iporiecce BBITIOJHEHUS KOMILJIEK-
TOBAHUS TEXHOJIOTY HEOOXOIIMO

OTHIEHa | AOBAEKTE

ro TII B Windchill uw nx xapak-
Tep TOKa3aHbl HA puc. 13.

IIpoexkTupoBanue
coopounbix TII

OTaes bHO CIeayeT paccMoTpeTb odopmienne c60-
pounbix TII.

[TpoextupoBanue TII c60pku noapasymeBaeT HajH-
ype cocraBa. Ecumm mporiece mpeo6pa3oBaHus KOHCTPYK-
TOPCKOTO COCTaBa W3/IeJUsI B TEXHOJOTMYECKUIT CpecT
Bamu Windchill MPM Link nonsiteH, T0 BO3HUKAET JPY-
roil Borpoc: Kak ator cocraB nepenatb B CAIIP TII —
HaTpuMep, A7 paspabotku c6opounbrx T1I?

[lng Havama MOSCHWM, YTO TPOIECC CO3AAHUS U
npuBsisku TII c6opku B Windchill abcomorno uneH-
THYEH TporeccaM cosfanus u npussasku TII mo apy-
rum Hanpapaenusim. [lanee, 8 CAIIP TII neo6xonu-
MO TIOJTYYUTb TE€XHOJOTUYECKUI COCTaB, aCCOIMATHBHO
CBSI3aHHBIN ¢ KOHCTpyKTOpcKUM B Windchill. Dto ocy-
IIECTBJISIETCS € TIOMONIBIO (hailyia CTPYKTYPBI U3/1eHs.

Daiisn cTPYKTYPbI U3IETHUS MPEAHAZHAYEH IS TIepe-
JlaY¥ JAHHBIX O cOCTaBe COOPOUHOI eMHUIIBI M3 CPEIbI
Windchill 8 CAIIP TI1 BEPTUKAJIb. Ilpu stom me-
penaetcst Bcst HeoOxXoauMast Ay paboThl mHMDOPMAIUST —
OT HAMMEHOBaHWsI, 0603HAUYEHUST M THUIA KOMIIOHEHTOB
JCE no exnnuil naMepeHus, X KOJIUYECTBA U CCHLJIOK
Ha Hux B Windchill.

Daiin cTPyKTYpbI U3JEJINs TO3BOJISIET TepeaBaTh
nepeBo coctaBa [ICE mo6oii TmyGHHbI.

Becp mporiecc mepemaum CTPYKTYpbl U TOCJELY-
fotero npoektuposaruss TIT c6opku (KoMIIEKTOBa-
HUe, KaK OAMH M3 HTANOB) OCHOBAH Ha TECHOM B3aM-
MozetictBun cucreM Windchill MPMLink u CAIIP
TII BEPTUKAJID.

Puc. 16. Oxno evibopa cmandapmiozo
TII dast npussi3ku k onepavuu
6 CAIIP Tl BEPTHKAJIb

MEepUOAMYECKU  3arpaniuBaTh U
MoJIy4arh NHMOPMAINIO TI0 COCTa-
By u3nesust u3 6aspr Windchill.

KommiektoBanme B cpene
BEPTUKAJIb MTPOU3BO/IUTCS
CTaHIAPTHBIMU CPEICTBAMM, a [JJIsI TOJYUEHUS CITHC-
Ka koMmriekryiomux u3 Windchill peanusoBana cre-
nuanbnas pyuxus (puc. 17).

Wcnonb3oBath aTy (YHKIUIO HYKHO, BBIOPAB CO-
orBetctByionyio ctpoky [ICE B nepese Texuomornyec-
koro nporecca (puc. 18). DTo ke MPaBUIO OTHOCUTCS
u K no6asiennio Komiiektyomux s JCE Tumoso-
ro/rpynnosoro TII.

[Tocsre aToro BBIGUPAIOTCS COCTOSTHYE, MPEACTaB-
Jenne u atpubyTol yacreit Windchill. B xone BbITION-
HeHUs KOMILIeKToBaHus (To ecThb, 1Mo Mepe HazHaue-
HUs yacTeill Ha cOOPOYHbIE Oepalni) JaHHbIe B OKHE
coctaBa OGHOBJISIOTCS. A B Ipoliecce KOMILIEKTOBA-
HUS TEXHOJIOT MOCTOSIHHO MMEET BO3MOXKHOCTH OTMe-
TUTDH Te KOMILJIEKTYIOIIHNE, KOTOpble yyacTByioT B TII
Ha COOPKY.

Kowmrekryiomue 106aBaASIOTCS HA BKIAJAKY “KOM-
MJIEKTOBaHUe” ¢ 3aMOJHEHHBIMU aTpuéyTaMu 1Mo 060-
3HAYEHUIO, HAMMEHOBAHWIO, KOJMYECTBY W IO3UITHH
(puc. 19).

YrunuTa wnTerpay ]
BEIfEDUTE COCTOAHHE! BEISERUTE COCTOAHNE!
6 pasore 7| |[& patore =
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Puc. 17. CAIIP TIl BEPTUKAJID:
sanpoc cocmasa /[CE uz Windchill

aTpueT [ sHauerue [ apuBaT
id VRwl partt WTPart: 354172

number A4,00000.00

name Kporurein

version A

iteration )

view Konetpukroperoe

state B patire

sl

Puc. 18. Boibop 06sexmos nepedantozo cocmasa 0as
danvreuwerti pabomovr 6 CAIIP TII BEPTHKAJIb

overna | aoseeims

FomnnekToaHHe | KT3 | MK |
3t x5

EI--’{QOCHUB&HME & clope ABBM.00.14.000 MFG

F.ornnekTosanqe onepauid |

A

A D10 Chopra
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“ 1. BUHT W10-BoxfS 5505 MOCT11738-64 VINT_S_
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Puc. 19. Komnaexmosanue nepedaniozo
cocmasa ¢ CAIIP TII BEPTHKAJIb
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IIpoune pyuxiuu

B pesyabrate ObL1 peasn3oBaH

[Tomumo  ormmcanHOrO BbIIllE, B WH-

TeI‘pHpOBaHHOﬁ CHUCTEME Dpe€aJM30BaHbI

MPOCTEUTINIT  aJTOPUTM: TIOCJIE TI03W-
IIIOHWPOBAHUSI HA WMHTEPECYIOIIEM €T0

(byHKL[I/II/I, KOTOpbIE, I10 HAIlIUM OIICHKaM,

nsjgejann (arperaTe) I10JIb30BaTeJIb BbI-

6y11}7T NCII0JIb30BaTbCA HE TaK 4aCToO, 4TO,

Oupaer jeiicTBue 10 (HOPMUPOBAHUIO

O/IHaKO, He CHMKaeT NX II0JIE3HOCTb.

Tpebyemoii  Begomoct  (Hampumep,

“BegoMocTb MarepuasioB”), W cucTeMa

v O6unosjaenue nanapix B CAIIP | Hi A i

Windchill Boisogut eé (puc. 20).

TII BEPTUKAJIb u3 6a3bl 5

HpI/I JKeJlaHuH, IMoJib30BaTe/JIb MOKET

Windchill e

CBA3aTb C(bOpMI/IpOBaHHbIe BEIOMOCTH C

B cayuae, xorma paspabarbiBaet-

TpeGyeMbIM U3/IeTHEM.

cst wosorit TII, ans JICE B arpubyThbi

3akJoueHue

ABTOMAaTUYECKN  3arpy’KaloTCda  JaHHbIC

(o603Hauenye, HauMeHOBAaHHUE, Macca,

[Ipoext aBromatuzaiu TIIII Ha npen-

Marepuas, uaeHTUhHUKATOp) U3  Gasbl

mpuatuax NI YIIOK ycnernrHo 3aBepitieH,

Windchill. Ecin e TeXHOJIOT OTKpbIBa-

a pa3pa60TaHHoe penieHne HaXO[AUTCA B

— -

et yxe cymectByiomuit TTI, To arpubyTsr | {7

-

CTaJun HpOMbIHIJ'IeHHOfI IKCILTyaTallun.

T
T
T
T
I

GYIyT COMEPXKAThb JAHHDIE, XapaKTepHbIe —=

B kauectBe OCHOBHBIX npenmy-

JIJIST CO3/TAHHOTO paHee Texmporiecca. /s
uX OGHOBJIEHWS U TIpeTHA3HAYEHA KOMaH-
na “OGHOBHUTD JJAHHBIE TIO TEXTIPoIeccy”.

Takoe o6HoBJeHMEe TpebyeTcs, B
OCHOBHOM, B [IBYX CJIy4asX:

e KOT/Ia KOHCTPYKTOp M3MeHuJ ganueie mo /ICE;

 [IPH PEeaKTHPOBAHUY THIIOBOTO TEXHOJOTHYECKO-
ro nponecca (B cnyuae, xkorga TII B Windchill npuss-
3piBaeTcs emie k oxnoit JJCE).

v’ Honyyenne undopmanuu no JICE/TII
JUIS1 oTlepanuu

Ecmn mosnb3oBaresio HEOOXOAMMO TIPOCMOTPETH WH-
dopmaiio o JICE (Hampumep, Yepresk WM MOJEIb)
B Windchill, nmGo nanmbie 1Mo CBSI3aHHOMY C OTepariy-
eil TeXIPOIeCCY, OH MOYKET BOCIIOJIb30BATHCS KOMAH/IOM
“Undpopmarnus o JICE/TII pust onepaniuun”. B pesysibra-
Te oTKpoeTcst nudopmaimontoe okno Windchill, conep-
karee TpeOyembre u3 cucteMbl BEPTUKAJID nanmbre.

CBo/HbIe BEIOMOCTH

OpHOl 13 BAXKHBIX U JI0 CUX TIOP aKTYAJbHBIX JIJIsT
GOJIBIIMHCTBA TOJIb30BaTesiell 3ajau siBjsiercs: dop-
MUPOBaHKE CBOAHBIX BeaoMocTeil Ha usmesue (or/e-
JIbHBIE arperarb).

Wtak, Mbl UMeEM CJIeIYIOIIee:

TEXHOJIOTUYECKHE MPOIECChl HA U3JeJHe /U
ero cocrasagione ¢opmupyorcs B CAITP  TII
BEPTUKAJIDb;

KOHCTPYKTOPCKUN M TEXHOJOTHYECKUI COCTABBI
dopmupytorest u xpaustcst B cpene Windchill.

Hareit 3ajaueil siBisieTcsi MOJydeHHE BCEBO3MOJK-
HBIX CBOAHBIX BezoMoctelli Ha wusgenne (OTAe/bHbIE
arperarbl) T0 Pa3JMYHBIM CTaHAAPTAM — HalpuMep,
uz TOCT 3.1123-84 Bemomoctb Marepuasos (BM);
I'OCT 3.1122-84 Begomoctb c6opku uspems (BII/BCID);
Benomocts ocnactkn (BO), Begomocts 06opyroBaniist
(BOB), Begomocts pacuexosku (BTM) u T.1.

Oco6bie TpeGOBAHUS:

® CBOJIHBIE BEJIOMOCTH JIOJKHBI (DOPMUPOBATHCST B TIPUBBIY-
HOM JIJTsT IPEIIpUsITHil 3aKazunka (opmare Open Office calc.

e [IPOIECC MOJTYUYEHUs CBOJHBIX BEJIOMOCTEH 0JI-
JKeH OBITh MaKCHUMAJBHO MPOCTBIM JIJIsT TIOJIb30BATEJISI.
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Puc. 20. Ipumep
chopmuposannoi eedomocmu
mamepuanos ¢ Windchill

IIECTB, KOTOPbIe TOJYYMUJ 3aKA3UUK,
MOJKHO OTMETHUTD:

coKpaleHne CpoKoB pas3paboTKu
TEXHOJIOTMYECKNX IPOIECCOB 3a CYUET
UCTIOJIb30BAHMS CIIPABOYHHUKOB, AaBTO-
MaTU3UPOBAHHBIX METOJOB PACUYETOB, TUIIOBBIX TEXHO-
JIOTHYECKUX TIPOIECCOB;

MIOBBITIIEHNE TOYHOCTH M KaueCTBA U3TOTOBJIEHS
U3eIHIT 32 CUET CKBO3HOTO MEePeXo/ia OT KOHCTPYKTOP-
CKOi 3D-MoziesIn K TEXHOJOTUY B eINHON Cpefie;

noBbieHne 3(PHOEKTUBHOCTH TIPOIIECCOB COTJIA-
COBAaHUS W YTBEPIKIEHUSI KOHCTPYKTOPCKO-TEXHOJIO-
TMYECKONl JOKYMEHTAINHU, MPOBEJAEHUsT M3MEHEeHUl, a
TaK)Ke COKpallleHHe KOJTMYeCTBA U3MEHEHUI, TTOCKOJIb-
KY KOHCTPYKTOPbI M TEXHOJIOTH TeTepb WCHOJIb3YIOT
o6liee, KOMILTIEKCHOE PEIEHNE;

€/INHBIN JIEKTPOHHBIN apPXUB KOHCTPYKTOPCKOM
U TEXHOJIOTUYECKOHN [TOKYMEHTAINN TI03BOJISIET MAaKCH-
MaJIbHO YMEHBITUTH 3aTpaThl HA aKTYaJnu3aluio, mo-
UCK ¥ UCIIOJIb30BAHUE JOKYMEHTOB;

BO3MOKHOCTH OTIEPATUBHOTO ¥ OGBHEKTUBHOTO
KOHTPOJISI TIPOIIECCOB  TEXHOJIOTMYECKON TIOATOTOB-
KU TIpou3BOZcTBA. Kak ciencTBre — aBTOMAaTHYeCKOe
MOJIyYeH e KJIOUEBBIX MoKazaresneil ah@eKTUBHOCTH
(K PI) npoueccos TIIII;

BO3MOJKHOCTD OCYTIECTBUTD IOJHOIEHHYIO WH-
terpanuio ERP- n PDM-cucrewm;

CYIIIECTBEHHOE COKpAIIEHIe PACXOI0B HA KOHCT-
PYKTOPCKYIO ¥ TEXHOJIOTMYECKYIO TIOATOTOBKY ITPOM3-
BOJICTBA B I[€JIOM.

Kpome mmocoB 1 OTIIYHTETbHBIX 0COOEHHOCTEN paspa-
GOTAHHOTO PEIIEHVIS], OMICAHHBIX BBIIIE, CJIEYET OTMETHUTD
1 TOT (PaKT, YTO €ro MOJKHO TIePEHECT! Ha JTI060€ TTPe/TpHs-
THE — pa3yMeeTcst C HeKOTOPOIl aJarTarmeil o KOHKpeT-
HOT'O 3aKa3unKa. PaspaboTaHHbIil MOIY/Ib HHTErPAIIIH CHC-
tem CAIIP TII BEPTUKAJIb u Windchill nmeer ctaryc
TIO/I/IEP’KUBAEMOTO KOMITAHHEH Pro|TE CHNOLOGIES pe-
e, ceprudurmpoBanroro kommanneii ACKOH.

BosMo)kHO, ITPOYNTAB TOT MaTepuaJl, Bbl 3aXOTHTE Bbl-
SICHUTD JIOTIOJIHUTETbHDIE, CTIEIUUIHbIE [IJIST 9TOTO TIPOEKTa
(M1 He TOJIBKO 17151 HETo) BOIPOCHI. MbI TOTOBBI MOOOIIATHCS
C BaMU W C PAJIOCTBIO TOe/IMMCS HammM onbitoM. O6pa-
IMaiiTech, ¥ MBI He OCTABUM BAIIN BOIPOCHI 6e3 oTBeTal <o
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