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BBEAOEHUE

JiBagnaTheIi BeK XapakTepeH OYpHBIM pa3sBUTHEM HayKHU U TeX-
HUKH. Kak ciefcTBUe, BO MHOTMX OTPAC/IAX ITPOMBILLJIEHHOCTH I1e-
PHUOJUYECKH BO3HUKAIOT HOBBIE IPO(ECCHH, O KOTOPLIX paHbLIE
OBLJIO TPYAHO JaxKe npearnosnaarars. [1o ypoBHIO IPOM3BOACTBA KO-
Hel] XX CTOJIETUA HECOIIOCTABHUM C Ha4YaloM M JlazKe C CEPEeIUHOH
cToleTus. [loaToMy cOBEpIIIEHHO eCTECTBEHHBIM ABIAIOTCA Tpebo-
BaHMA K [IOATOTOBKE MHXXE€HEPOB HOBBIX crieuuanbHocTe. Ilo cBo-
el CyTH MHKeHephl Oyay1uero I0KHBI UMETh U NMPUHLUUITHAIBHO
HOBBIM 06pa3oBaTeNbHLIN YpOBeHb. [IOMUMO TOYHBIX TEXHUYECKUX
3HAaHUH 19 (GOpPMHUPOBAHNUA MHIKEHEpa-TBOpLia, MHKEeHepa-HoBa-
Topa TpebyeTcd OCBOEHHE IICUXO0JIOTHYeCKUX, GUI0COPCKUX, IKO-
HOMMWYECKHUX, COMOJOrUYeCcKUX 3HaHUH. Ocobyio akTyaJlbHOCTh
rpuobperaeT ryMaHU3alua UHKEHEPHOH ieAaTenbHOCTHA [20]. Of-
HOM M3 HOBBIX HH}KE€HEPHBIX CIIelIMaILHOCTEN ¢ 1T0106HOM HallpaB-
JIEHHOCTBIO ITOArOTOBKH ABJAeTCA crienuaibHocTh 072500 «TexHo-
JIOTMA Y IU3aMH YIIaKOBOYHOI'0 IPOM3BOCTBA.

[yMaHu3aMa HHKEHEePHOM ITOArOTOBKU 3TOH CIIeLIHaJIbHOCTH
[IpeICTaBJAsAETCA I[IPOLECCOM eCTeCTBEHHBIM U Hen36e:KHEBIM. []o
COBOKYIIHOCTH HM3y4YaeMBbIX AUCIMIIIMH ee HeJIb3d OTHECTH K Ka-
KOM-1U60 OIHOM OTPACH NNPOMbBINLIEHHOCTH. Jla ¥ o cBoeu cyTH
yIIaKOBKA MPOAYKLIMH UTI'PaeT BaXKHEHIIYIO PoJib B LIEIIOYKE ITPOM3-
BOJICTBO — XpaHeHUe — TPAHCIOPTHPOBKAa — peajusaluA Ipak-
THYECKH VIl BceX oTpaciier nNpoMbinlieHHoCcTH. [loaToMmy MokHO
3aKJIOYUTD, YTO ClelanbHOCTh «TeXHOJIOrHA U JIU3alH YIIaKo-
BOYHOI0 [IPOU3BOACTBA» ABJIAETCA MEHKOTPACTIEBOH.

HeoObl4alHYIO HIMPOTY H pasHo00pasHOCThL 0XBAaThliBaeMbIX
TEXHOJIOTHH, IIPOLIECCOB, MaTepHaJIoB ¥ 060pyJOBaHMA Ha pas3Iny-
HBIX CTAAUAX ¥KU3HEHHOI'0 LIMKJIa YIIaKOBKH YA00HO paccMOTpeTh
C ITOMOILLIO ITPUJIaraeMoi CXeMBI.
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Craguuv Xu3HeHHoro ynkna yrakoBkKH

Bechk ®U3HEHHbIN LUK YIIAKOBKHU MOXHO YCJIOBHO pa3/eUTh
Ha TPHU Nepuoja: NnojayvyeHue yIiakoBaHHOM NMPOAYKLUH, ITyTh yIia-
KOBaHHOM IIPOAYKIIMH [0 NOTpebuTeNa U YTHIM3AaLMA UCII0JIb30-
BaHHOM Taphbl H YIIaKOBKH,

Ha nepBoM nepuojie — NoJiy4eHHUs yrlakoOBaHHOH ITPOAYKIMU —
Tapy M yIIaKOBKY pacCcMaTpHBalOT [VIaBHBIM 00pa3oM KaK TeXHHU-
YyecKoe U3jieNiie, K KOTOPOMY MpeAbABIIAIT OllpeAe/ e HHBIM KOMII-
JIEKC TEXHUYeCKUX TpeOOBaHUM.

Bo BpeMs BTOpOro repuojia — Iy TH YIIaKOBaHHOM ITPOAYKIAH 10
riorpeburens — tapa M yrlakoBKa BbIIIOJIHAIOT poJib TOBapa, I109To-
MY XapaKTepHU3YIOTCH yxKe JAPYTHMHU MoKasaTeJAMH, IMPUCYLIIHMHA
TOBapy U caMOMYy Mpolieccy TOBapOABHKEHHHA.



K MOMEHTY HacTYyIlIEHUs TPEThETO IIEPHUOJa Tapa 1 yIIaKOBKA,
BBIMNOJHUB Ha IpeAblAyLIHUX IepHoJax CBOM OCHOBOIIOJaramwliue
OYHKIMH, [IpeBpallaloTCA B OTXOAE!L. Ternepb Ha IIepBO€ MECTO Bbl-
xoaAaT Tpe6oBaHKA K yao6¢cTBY nepepaboTKy OTXO/I0B Tapkl U yTia-
KOBKH, K CITOCOOHOCTH HMX YTHJIM3allUH — YIOTPEeO/IEHUIO C
[10J16L30H 1A o611ecTBa.

[lepuoa nosy4yeHHA yIIaKOBaHHOH NPOAYKIMH OasupyeTcA Ha
B3aMMOCBA3aHHOM JBHXKEHHH BYX MaTepHaJIbHbIX [IOTOKOB: ITO-
TOKa Tapkl ¥ YIIaKOBKH U [OTOKAa YIIaKOBLIBAEMOTO IIPOAYKTA.

[ToTOK Tapel ¥ YIIAKOBKH OCHOBLIBAETCA Ha MaTepHaax JUif ee
UaroroBieHusa. Kpyr Takux MaTepHalioB HEOObIYaMHO IIINPOK: 3TO
1 pa3Hoob6pasHble BUABLI U copTa 6ymMaru ¥ KapToHa, 3TO M pas-
JIMYHbIE IIOJIMMepHbIe MaTepyaJlbl, 3TO U MeTaJUIM4YECKHE CII1aBhl,
IIpeUMYIIIeCTBEHHO Ha OCHOBE KeJjle3a U allOMUHHUSA, 3TO M pa3Hble
THTILI CTEKJIa U KEPAMHKH, 3TO U ITPAaKTUYECKH BCe BHIbI JIE/IOBON
apeBecUHbI. C y4eToM KOMILIekca criequdruiyecknx Tpe6oBaHUM K
yIIaKOBKeE IToJAaBIAI0NHe 60JIBIIHHCTBO 3THX MaTEePHAJIOB IIPOH3-
BOOSAT I10 CITeL[MaJILHOM TEXHOJIOTHH, LieJIeHalnpaBIeHHO /ISl U3ro-
TOBJIEHUA Taphbl U YIIaKOBKH.

DTan NPOoeKTUPOBAHUA Taphbl U YIIaKOBKH TpebyeT HAUOO0/b-
ey ryMaHU3allUy B TEXHUYECKOH MOAroTOBKe HHiKeHepoB. Crie-
L{HAJIMCT JIO/KEH B COBEPILEHCTBE BJIAa/IETh TEXHOJOTMYECKUMH U
KOHCTPYKLIMOHHBIMH acIlleKTaMH MaTepHaJloBeIeHUsl, yMeJl0 UcC-
[10/1b30BaTh OCHOBHEBIE 3aKOHLI collpoMaTa, CBOOOAHO OPHEHTHPO-
BaTbCHA B TOHKOCTAX TEXHOJOTUMH U 060pyloBaHHUA I H3rOTOBJIE-
HUSA Tapbl M YIIAKOBKHU, a TaKKe H caMoro Ipolecca yrakoBblBa-
Husa. Ha Beibop MaTepurasna, GopMbl H KOHCTPYKIHMH Taphbl U yra-
KOBKM pellaiolliee 3Ha4yeHUe 0Ka3bIBAOT U CBOMCTBA YIIaKOBLIBA-
€MOro IPOAYKTAa, U TEXHOJOTHUA ero NMoAroToBKH K yIaKOBbIBa-
HHU1I0. KpoMe Toro, KOHCTPYKIMA Taphl M YIIaKOBKH JI0JIXKHA OTBe-
yaTh TEXHUYECKUM TpebOBaHHMAM IIpoliecca TOBapOJABUKEHHUA
yIIaKOBAaHHOM MPOAYKLMH [0 MOTPeOUTENSA — CIIOCOOHOCTBIO K
rpPYIINOBOM yIIakoBKe, yA0O6CTBY IPU TPAaHCIIOPTHPOBKE, CKJIa/I1-
poBaHUH, IpoAae U rnoTpebJIeHnH.

[ToMHUMO YKa3aHHbBIX YHCTO HAYYHO-TEXHHUYECKHUX acleKTOB IpHU
[IPOEKTUPOBAHMH Taphbl M YIIAKOBKH HE MEHEE BaKHBIMU ABJISAIOT-
Csl ¥ BOIIPOCHI 3CTETHYECKHE, COLIMANIbHO-TEXHHYECKHE, SKOHOMH-
yeckue U puocodckue.



AcTeTHYecKas CTOPOHA IPU NPOEKTHPOBaHMH GOPMEI ¥ AU3aH-
Ha Taphbl U YIIAKOBKMU He MEHee BajKHa, YeM YHUCTO TEXHHYIECKas
cropona. OT 3Toil YacTH IPOEKTUPOBAHHSA 3aBUCAT U 9KOHOMH-
yecKHe acleKThl U3rOoTOBJIEHHA TAaphl M YIIAKOBKH, U Mpob1eMbl
MapKeTHHra yrakoBaHHOM NMPOAYKIHH, €€ paclpe/ie/ieHUs, IIpo-
naxu y rorpebaenus. CiaeayerT OTMETHTD, UYTO TEXHUYECKHE U TY-
MaHHUTapHbIe acleKThl B IIpollecce CO3JJaHUsA Taphl U YIIAKOBKH
JIOJPKHBI HE BCTYIIaTh B [IPOTUBOpPEYXs, 4 OPraHUYHO JOINOJIHATH
apyr apyra. ToJbKo B 9TOM clIy4yae BO3MOIKHO CO3JaHHE KOHKYPEH-
TOCTIOCOGHOM ITPOYKIIHH.

DTar U3roToBJIEHUA YIIaKOBKM 6a3upyeTcd Ha TpexX GyHIaMeH-
Ta/lbHBIX cocTaBagINux. [Ipex/ie Bcero aTo Hayka 0 Te€XHOJIOTH-
YeCKHX CBOMCTBaxX MaTEpPHaJIOB Taphl U YIIaKOBKH. 3aTeM — Mpe-
cTaB/IeHHe O Pa3IUYHBIX TEXHOJIOTHYeCKMX Ipolleccax repepabor-
KM MaTepuaJlioB B TpebyeMsble U3/eJIHs, 0 B3aMMOCBA3U KOHCTPYK-
TUBHBIX 0COGEHHOCTEN Taphl U YIIAKOBKH C KOHKPETHBLIMM CIIOCO-
6aMH ee U3roTopjeHus. Y HakoHel — KOMIUJIEKC 3HAHHUH O pas-
NMUYHBIX BUJaX TeXHOJIorH4Yeckoro obopyaoBaHus, OCHACTKH H
npUCIIocoGIeHUM 1A IPOM3BO/ICTBA Taphl ¥ yTIAKOBKH.

dHU3NKO-XUMHUYECKHe CBOMCTBA U 0COGEHHOCTH arperaTHoro
COCTOSIHUA YIIAKOBBIBAEMOTO IIPOAYKTA OIPEENIAIoT TeXHOIOIUI0
ero MOoAroTOBKH K YIIAKOBBIBAHHWIO. JTaIll IMOATNOTOBKH IMPOAYKTA K
yTIaKOBBIBAHUIO OCHOBAH Ha TpeX QyHAaMeHTaAIbHBIX NIOHATUAX —
MaTepuajle, TEXHOJIOrUH, 060pyIoBaHuM. HO 3TO y2ke COBEPILIEHHO
[ipyTHe Hay4yHbIe AMCIMIUIMHEI U IIOHATUA, HEXe/lIN Ha 3Tare U3-
rOTOBJIEHUSA Taphl ¥ YIIAKOBKU. TakK, NOMHUMO NpeJCTaBIeHHUH 00
HCXOJHBIX PHU3NYECKUX U XMMHYECKHX CBOMCTBAX yIaKOBbIBaeMo-
ro NpoAyKTa W MX BJIMAHUM Ha MaTepHaj U KOHCTPYKIHIO TapEl U
YI1aKOBKH HeOGXOJUMBI 3HAaHUA O MUKPOOGHUOIOTNYECKHX, PU3U-
YeCKHX M XMMHYECKHUX ITpolleccax, MPOoTeKaIIMX B IIPOAYKTE BO
BPEMEHH I10J BIUAHUEM pa3Ho06pas3HBIX GaKTOpoB. TOJIBKO NpH
TAKOM KOMIUJIEKCHOM aHaJiM3€ BO3MO¥HbI BLIGOp ONITHMAaJILHOH
TEXHOJIOI'MH MOArOTOBKH NPOAYKTA K YIIAKOBBIBAHMIO, MCIIOIB30Ba-
HUE B 9TOM TEXHOJIOTMH HOBEHIEro 060py10BaHM.

[Ipolecc yriakoBeIBaHMA OCHOBAH Ha COYeTaHUH TEXHOJIOTHH 3a-
NOJIHEHUSA TIPOAYKTOM Taphl, cCHa6#EHHOHN He06X0IHMbIMH BCIIOMO-
raTe/lbHbIMH Cpe/ICTBaMH, MOCJIeAYIONeN YKYTIOPKH, 3aKphlBaHHUA
YTIAKOBKH, C OIITUMAIBHOM KOHCTPYKI[Meld Heo6XouMoro obopyao-















HHA, YCJIOBUHM TPAHCIIOPTUPOBaAHMUA, XpaHeHUus U T 4. OHa MMeeT
OrpaHHYEHHYIO MacCy, BMECTHMOCTE ¥ pasMmephl. B 60Jib1IMHCTBE
cJIy4yaeB ee CyMMapHBIA epuMeTp He npesbiniaetr 600 MM, T. €. L +
+ B+ H< 600 mMm, rae L — qnvHa; B — mpuHa; H — BeICcOTA yhia-
KOBKH [34].

Hapy:kHbie pasMepsl 1oTpedbuTeIbCKOM Taphbl JOIKHEI GBITE YBSA-
3aHbl C BHYyTPEHHHMH pasMepaMH TPaHCIIOPTHOH Tapkhl C YY€TOM

TpeboBaHUH K KOJIMYECTBY (Macce) MPOAYKITHH H CXeMe YRIa KH:
L=A/k, (2.1)

e A — BHYTPEHHUM pa3Mep TPaHCIIOPTHOH Taphl 1A paCCYUTHI-
BaeMoro pasmepa norpebureasckoil Tapsl (L, B, H); k — xonuye-
CTBO €IMHHI] NOTPEOUTENLCKON Taphl B pAAY A/ JAHHOTO BHYT-
PE€HHEro pasMepa TPpaHCIIOPTHOW Taphl.

TeopeTHYecKkne Hapy:KHbI€ pa3Mephbl IOTPEGUTENLCKOM Taphl
(L. B. H) BKJIl09aloOT ee COOTBETCTBYIOIHe BHYTPEHHHE pa3Mephl
(I, b, h), TonMHY CTEHOK d K HUX AedopMal{HIO I0CJIe 3arI0/IHEHUA
Tapsbl Al, Ab, Ah, pasMepbl KOMIUIEKTYIOIIMX AeTaliel 1 3a30pHl C,
HeoOXoauMble U1 PYYHOU WM MeXaHW3UPOBAHHOM YKIAJKH IT0-
TpeOHUTENBCKOU Taphl B TPAHCIIOPTHYIO:

L=14Al+28+f/k+c/k (2.2)

[ToTpebuTeNbCKYIO Tapy NOAPa3Ae/NAal0T Ha HHAUBHAYAJIBLHYIO U
rpynnosyio. UHAMBUAyanbHadA Tapa InpeJHa3HadeHa Ul yIIaKo-
BbIBaAHHUA €JHHUILIBI [IPOAYKIIMH. B rpyniosyio Tapy yIlakoOBEIBAIOT
OMnpeAe/IeHHOE KOMHUYECTBO IIPOAYKLIHUH.

[To oTHOWIEHHIO K YIIaKOBbIBAEMOMY NPOAYKTY YIIAKOBKY ITOJI-
pas3fendaoT Ha BHYTPEHHIOO, BHEITHIOIO U TPAaHCIIOPTHYIO. BHYT-
pPeHHsAA yIakOBKa IpeJHasHa4YeHa i pa3MelleHus ToBapa WiIH
NpoAyKTa M HAXOOHUTCA C HHM B HEIOCPeACTBEHHOM KOHTaKTe. B
3aBHCHMOCTH OT arperaTHOro COCTOSHHA IPOAYKTa (TBephoe,
HHUJAKOE WK razoobpasHoe), KOMIUIEKCA ero (PU3UKO-XHMHUYECKUX
CBOMCTB M pA/la APYTHX [MOKa3aTeslell BHYTPEHHAA YIIAKOBKA MO-
*eT ObITb U3roToBJIEHA U3 6yMaru, KapToHa, IUIaCTMacc, MeTaJl-
JIOB, CTeKJIa, KepaMHUKH, JlepeBa U KOMIIO3HMIIMOHHBIX MaTEPHAJIOB.
BHewHAa ynakoBKa CIYKUT 3al{UTON AIA BHYTPEHHEH YIIaKOBKHU
U yaanfeTcs NpH NOATOTOBKE K HEITOCPEACTBEHHOMY MCIIOIL30Ba-
HHMIO YTIaKOBaHHOTO IpoAykTa. Kak rpasuiio, BHEIIHAS YIIAKOBKA
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