MHNHOBPHAYKHN POCCUA

®denepanbHOE rOCYIAPCTBEHHOE OIOHKETHOE
o00pa3oBaTeIbHOE YUPEIKIESHHUE BBICIIIETO 00pa30BaHUs
«TynbCKHAM TOCYAAPCTBEHHBIA YHUBEPCUTET

[TonuTeXHUYECKUN UHCTUTYT
Kadenpa «I[IpomsbinnenHast aBTomMmaTHKa U pOOOTOTEXHHUKAY

VYTBepkaeHO Ha 3aceaHnU Ka(eapsl
«[IpompblisieHHas aBTOMaTHKa

U pOOOTOTEXHUKA»

«17» auBapst 2023 r., mpotokos Ne 2

N.o. 3aBeayromiero kadenpoit

. /{/K O.A. Epsun

g

METOANYECKUE YKA3AHUSA UIA IABOPATOPHbBIX PABOT
JAUCHUIIJIIMHBI (MOAYJIA)
«TexHonorus (popMHBIX POLECCOB)
OCHOBHOI nMpogdeccuoHaILHON 00pa30BaTEILHON MPOrPaMMBbI
BbICIIIET0 00pa30BaHUA — IPOrpPaMMbl OaKajlaBpuara

10 HAMPABIICHUIO MTOJTOTOBKH
29.03.03 TexHoJI0THS MOJUTPAPUIECKOT0 U YIIAKOBOYHOI0 IPOU3BOACTBA

C HaIpaBJIEHHOCTHIO (MPOuUIIEM)
TexHoJi0rus NMOJUrpagpuyecKoro Npou3BoACTBA

dopmbl 0O0yUECHUS: 3a0UHAS

Nnentudukamonusiii Homep oopasoBaTenbHoi mporpammsr: 290303-01-23

Tyma 2023 ron



JIMCT COT'JTIACOBAHUA
padoueil mporpaMMbl TUCUMILIMHBI (MOYJIs1)

Pa3pabGoruuk:
/ ,
[TansuyH E.H., JIoLeHT, KaH/1. TEXH. HAVK. ¢ fjﬁf"f—’ﬂ -
(PHO, nomxHOCTD, yueHas CTeNeHb, yYEHOE 3BaHHE) € - C (noanuce)



Conep:xanue

|23 101 (35 1 (SRR 5
OO61ue TpeOOBAHUSI TIO BBITIOTHEHUEO PAOOT ...vvvveeviieeisiiiessiteeesireessiressssseessnseessnsneesssneessnns 5
TpeOOBAHMS TIO TEXHUKE OCZOTIACHOCTH ...vvveesvreeesreeessteeesssseesssssesssssessssssssssessssssesssseessnns 6
OO6mue cBeeHUs O TIEYaTHBIX (POPMaAX M CITOCO0AX UX BATTHCH ...eevvveeesvreeernreessireesssneeennns 6
CoxpaleHust, UCTIOMB3YEMBIE B OTTUCAHHH PAOOT ....eevveervierrianrianiesiresiresieesinesseesseesieesseesseas 8

JladopatopHasi pab6ora Ne 1. 3yuenue anaioroBoi
TEXHOJIOTMH U3TOTOBJICHUSI MOHOMETAJUTMUECKUX (POPM IIIOCKOH
o(CeTHOM TeYaTU C YBIAXKHEHUEM MTPOOCTBHBIX DTEMEHTOB ...cevvvveeirvreressrreessnnenans 4

JladopaTropnasi padora Ne 2. XapakTepucTHKa 0()CETHBIX
PE3UHO-TKAHEBBIX THTACTHH. . ...t uetteennteennteeennteeenneeeanaeeeneeeaneeeaneeenneeennes 14

JladopaTropnasi padora Ne 3. [IepeHOC KPACKH HA OYMATY.......ovviennreeninennnnnnn, 20

JlaGopaTopHnasi padora Ne 4. HaOyxanue odceTHoi
PE3MHO-TKAHEBOU MJIACTUHBI B CMBIBOUHOM PACTBOPE ... v enueeeneeenneennneanaeaneeannn. 25

JlabopaTopHas padora Ne 5. M3yueHue pa3MepHbIX TOKa3aTesnei
U CTPYKTYPbI MOJUMEPHBIX TNIEHOUHBIX MATEPHUATIOB. ... uevteneteennneeennneennneennnn 28



BBenenue

Temartnka MpakTHYECKHX pabOT MO TEXHOJOTWH (POPMHBIX MPOIECCOB COCTaBIE€HA B
COOTBETCTBHH C YI€OHOM MPOrpaMMOil TUCIUIUTHHBI U C YIETOM TEXHUYECKOW OCHAICHHOCTH
y4eOHO-TTPaKTHUECKOro 00ydeHusi. Kpome TOro, /st BBIMOJHEHUs psiia MPAKTHUCCKUX PaboT
Oymer wucmonb3oBaHo (opMHOE 00OpydoBaHHEe, (OPMHBIE IUIACTHHBI W KOHTPOJIBHO-
u3MepuTeabHas anmnaparypa ¢upm DuPont, Flint Group, Heidelberg, x-Rite u ap.

3amaveil IpaKTUYECKUX paboT SBIAETCSA, B OCHOBHOM, H3YUCHHUE aHATOTOBBIX U IIH(POBBIX
TEXHOJIOTHI HM3TOTOBJICHHS MEYAaTHBIX (HOPM KITACCHYECKUX BHIOB M CHOCOOOB meuatu. Ilpu
BBIITOJHEHUU OTHX pabOT CTYIAEHTHI IOJIY4alOT TaKKe IPEACTaBICHHE O (OPMHUPOBAHHH
MeYaTAONIMX M MIPOOETBHBIX 3JIEMEHTOB Ha IMEYaTHBIX (POpMax pa3IHYHBIX THUIIOB.

Ha 6ase momydeHHBIX B paboTax 3HAaHUM B JadbHEHIIEM CTYAEHTHI BBIIOIHSIOT
NpaKTHYECKHEe pabOThl MCCIEIOBATEIBCKOIO XapakTepa, T.e. TMOCBSIIECHHBIC HCCIICIOBAHHIO
(aKTOpOB, KOTOPBIC BIUSIOT HA T€ MJIM WHBIC TIOKA3aTEIIU MeYaTHBIX (hopM.

O0mme TpeOGOBAHUSA 1O BHINOJHEHUIO padoT

[IpakTnueckue pabOTHl BBINONHSAIOTCS CTYJEHTAMHU CaMOCTOSITEIBHO IOJ  OOIIMM
PYKOBOJICTBOM IpenojaBaTess Kadeapsl U o1 HaOII0ACHUEM HH)KEHEpa WK 1a0opaHTa.

HeoO0XoauMbIMK YCITOBUSIMU BBITTOTHEHHS KQKIOW MTPAKTHUECKOW PaOOTHI SIBISTFOTCS

— TpeIBapHUTEIbHBIA HMHCTPYKTAX TI0 TEXHUKE OC30MacHOCTH B HAYale CEeMecTpa,
MIPOBOIMMBIN TIPETIO/IaBaTEIICM;

— TIpeABapUTENIbHOE JOMAIIHEEe O3HAKOMJICHHE C OMHCaHueM paboThl, 0€3 3TOTO CTYIEHT
HEe jgomyckaercss K paborte. KoHTposnb 3a MOATrOTOBKOM BO3/Maraercs Ha IPerojaaBaTeds,
KOTOPBIN MPOBOJUT 3aHSITHUS;

— odopMIIeHHEe THCHBMEHHOTO OTYeTa O MpOEIaHHOW paboTe, ¢ BBHIBOAAMHU 1O HEU C
YYETOM COJIepKaHus, MMPETYCMOTPEHHOTO B OMMUCAHUH KaXX/I0H MPAaKTUIECKON pabOTHI;

— cnava paboThI MpenoaBaTelio.

[Ipu oTpuLaTENbHON OLIEHKE MO CAaBaeMoil padoTe CTYyIEHT BHOBBH €€ MpopadaThiBaeT U
NOBTOpPHO 3amuniaetr. CTyJeHT He J0MYyCKaeTcsl K BBIMOJIHEHUIO CIEAYyIONel paboThl, €Cliu y
HEro He oTpaboTaHbI W/WITK HE 3AIIUINEHBI 1B MPEABIYINE TPAKTHIECKUE paOOTHI.
BrImomssist mpakTHueckyio padoTy CTYAEHT 00s3aH:

— BBITIOJIHATH BCE YKa3aHUS W PaCHOPSHKCHUs, CIEIaHHbIC MperoaBaTeneM Kadeapsl BO
BpeMsi paboTHI;

— cTporo coOdroAaTh IpaBHUa IO TEXHUKE O€30IacCHOCTH, MOPSAAOK U YHUCTOTY B
HOMEUICHNH;

— TI0CJIE M0JI30BAaHUSI HHCTPYMEHTAaMH, pa0OYMMU pacTBOPaMH U IPYIrUMH MaTepHaIaMU
BO3BpaIllaTh UX Ha OTBEJCHHBIC 3apaHee MECTa;

— TIpU BCEX 3aTPYAHEHHUAX B paboTe ¢ 000pyAOBaHHMEM M MaTepuanaMy OOpaIiaTbes 3a
Pa3bACHEHUSAMH K TPENoJaBaTeNlio, HHKEHEpY WM Y4eOHOMY MacTepy, PYKOBOAUTEINIO
[EHTpa Y4eOHO-TTPAKTHIECKOTO 00YUCHHS;

— DOSKOHOMHO DAacxoJ0oBaTb MaTepHalbl M PpPacTBOPbI; OEpPEeKHO OTHOCHUTHCH K
000py10BaHMIO, TPUOOPAM U HHCTPYMEHTAM.

OTueT 1O NpaKTUYECKOW paboTe BKIOYAET B 00sA3aTENbHOM IMOPSAJKE KapTy
TEXHOJIOTHYECKOT0 Tpoliecca B BUJE TaOIMIIbI, COJepXkKalllell KOHKPETHbIE CBEIEHUSI BO BCEX

ee rpadax.
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1 2 3 4 5 6

3aKoHYCHHAS pa60Ta IMPUHUMACTCA BCAYIIHUM 3aHATHC IPCIIOAAaBaATCICM, O UCM IACIaCTCA
3aIMUCh B OTUCTC, YKA3bIBACTCA TAKIKC J1aTa 3alIUThI U CTABUTCA MMOATINCH IPCIIOaBaTCIIA.

TpeOoBaHUs MO TEXHUKE 0€30MIACHOCTH

TpeboBanusi Mo TeXHUKE OE30MACHOCTH B ayAMTOPUU C(HOPMHUPOBAHBI M YTBEPKICHBI
pykoBojactBoM Kadeapsl TIIu3U. C stumu TpeOGoBaHUSAME CTYIEHTHI 3HAKOMSTCSI Ha TIEPBOM
3aHATHUH, ITOCJIE YETO PACIUCHIBAIOTCSA B BEOMOCTH, KOTOPAst XPaHUTCS B ayAUTOPHUH.

[lepen mnpoBeneHueM Kaxaod pabOThl MpernojaBaTelb JOMOTHUTEIBHO HAllOMUHAET
CTyACHTaM O cHernuduke padOThl HAa KOHKPETHOM OOOpYJOBaHWH, C KOHKPETHBIMU
MaTepuallaMd W PAacTBOpPaMH, KOTOPbIE MOTYT CTaTh NPUYMHON HApPYIIEHUS TPaBHI TIO
TEXHUKE O€30MaCHOCTH.

OO01mme cBeeHNs 0 MEYATHBIX (POPMAX M CIIOCO0AX UX 3ANUCH

[lewatHas ¢opMa — BEUIECTBEHHBIM HOCUTENb Ipadudeckor nHPOpMaH (TEKCTOBOU U
M300pa3uTeNbHON), TpeAHA3HAYCHHBIN AJI €€ PA3MHOKEHUS ITyTeM TedaTaHusl.

N3rotoBnenue mnevyaTtHbIX (OPM OCYHIECTBISIETCS HAa CTaguu (OPMHBIX TMPOIECCOB B
pe3ysbTare MPOBEACHMS KOMIUIEKCA OINepaluid, CBA3aHHBIX C 3alKMCcbhio MHGOpPMAIMK Ha
(hopMHYIO TJTACTUHY | C €€ Moceayroiieil 00paboTKo# (pu HEOOXOIUMOCTH).

Ha puc. 1 npuBenena ykpynHeHHas KJIaCCH(HUKAIHS MeYaTHBIX (OPM KIACCHYECKUX BHUOB
U CIIOCOOOB IeYaTH, N3y4aeMbIX B Kypce « TexHomoruss pOpMHBIX TPOLIECCOBY.

B nacrosimee Bpemst medatHbeie ()OPMBI M3TOTABIUBAIOTCS TBYMsI OCHOBHBIMH CIIOCOOAMHU:
dbopMaTHBIM M MO3JIEMEHTHBIM. TE€XHOJOTHS HM3TOTOBJIEHHUS Me4YaTHBIX (opMm (opMaTHOU
3aMKChI0 HA3bIBAETCS AHAIOTOBOM; U3TOTOBIIEHHE MTEYATHBIX (POPM MOIJIEMEHTHOM 3aITUCHI0 —
3TO U POBask TEXHOJIOTHSI.

AHaJOroBple TEXHOJOTHH HCIOJNB3YIOTCS MPU M3TOTOBICHHM MMEYaTHBIX (POPM IIIOCKOM
odcetHoi euat ¢ yBinaxkHeHueM (OCY) u 6e3 yBrnaxHeHus (OBY) npoOenbHBIX 371EMEHTOB,
tunorpadckoit u guexcorpadcekoii neyatu. Lludpossie TEXHOTOTUU HAXOIAT IPUMEHEHHE TTPH
nsroroBieHuu nedatHeix ¢opm st OCY u OBY, ¢nekcorpadckoit u rayOoKol medaTH.
Knaccudukamms cmoco0oB 3ammcu MeYaTHbIX (OPM W UX KOHKPETHAS pealn3anus IS
KJIACCHYECKUX BHJIOB U CIIOCOOOB IMeUYaTH MpHUBeIeHa Ha pHC. 2.

Haubonpiiee npuMeHeHne B HACTOAIIEE BpeMsi HaXOIAT LHU(PPOBbIE TEXHOJIOTHH, OJHAKO
aHAJIOrOBbIE TEXHOJIOTMH, MO3ULIMKA KOTOPBIX 3aMETHO Ocllabesid B MOCJIETHUE TO/bl, BCE €IlIe
MCIIOJIb3YIOTCS HA MOJIUTPAPUUECKUX MPEATNPUATHUSX.
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Cokpamenusi, HCNOJIb3yeMble B ONIMCAHUN PadoT

NK—mundpakpacHoe usiydeHue.

KC — xonupoBasbHbIii cI10ii.

JIDY—na3zepHoe 3KCIOHUPYIOLIEE YCTPOUCTBO.

OCY— odcerHas neyaTs ¢ yBIaKHEHUEM MPOOETHHBIX SJIEMEHTOB.
ObY—o@cernas neuats 0e3 yBIaXHEHHUS TPOOEITHHBIX 3JIEMEHTOB.
CTP — «xomnbproTep — mevatHas Gopmay.

CTcP — «xomnbproTep—TpaaulMOHHAas nieyaTtHas Gopmay.
CTPress — «koMIbploTep — Ne4aTHas MaIluHa.

Y O—ynbpTpaduoneToBoE U3TyUYCHHE.

®BY—}oTOBBIBOIHOE YCTPOHCTBO.

®pBY—hopMOBBIBOIHOE YCTPOHCTRBO.
OITK—ddoTonomnmepusyemast KOMIO3UIIHSL.

@I — dorononumepusyemas miacTuHa.

OIIID — dorononumepHas rneyatHas Gopma.

OBII® — snexkTpoHHas BepcHsl e4aTHON (POpPMBI.

DY — BKCHOHUPYIOIIEE YCTPOUCTBO.



JlaGopaTopuas padora Ne 1 (4 yaca)
N3YUEHUE AHAJIOTOBOM TEXHOJIOT MU
MN3TIOTOBJEHUA MOHOMETAJIVIMYECKUX ®OPM
MJIOCKOM O®CETHOM MEYATH C YBJIAXKHEHUEM
IMPOBEJIBHbBIX 3JIEMEHTOB

1. HEJIb PABOTHBI
Heap padoThbl: W3YYUTh TEXHOJOTHIO H3TOTOBJICHUS MOHOMETATHYCCKUX
o(CeTHBIX MeYaTHBIX (HOPM C yBIAXKHEHHEM MPoOeabHBIX 371eMeHTOB (OCY).
3agauyn padoThI: NOJYyYUTh IPEJICTaBICHHE 00 OCOOEHHOCTSX M3TOTOBJICHMS Ie-
gaTtHbIX (popm 11 OCY MO3UTHBHBIM KONMPOBAHUEM; U3TOTOBUTH NIEYATHYIO (hOpMY Ha
MOHOMETAJTNYECKOW (POPMHON TMJIACTHHE MO3UTUBHBIM KOMHMPOBAHHUEM MOJEIbHON
dhoTodhopmbI

2. OCHOBHBIE TEOPETUYECKHUE CBEJIEHU S

Texnonorus OCY ocHoBaHa Ha u30MpaTENbHOM CMAayMBaHUU TMEYATAIONIUX U
npoOeTbHBIX 3JeMEHTOB GopM IUIOCKOM odceTHOM meuvatu. (CMaduWBaHWe WIA
HECMaYyMBaHUE TBEPIOU MOBEPXHOCTHU JKUJKOCTBIO OIMPEACNSAECTCS COOTHOIIECHUEM CHII
MPUTSHKEHUST KUJAKOCTH K TBEpAOMY Telny (CuiaamMu aAre3uu) W CHJI B3aUMHOTO
MPUTSHKEHUST MEXKIY MOJICKYJIaMU CaMOW JKUIKOCTU (cujiamu kore3uu). [lpu medatn
MMOBEPXHOCTH (hOPMBI KOHTAKTHPYET OJHOBPEMEHHO C JBYMSI Pa3HBIMHU IO MOJISPHOCTH
KUIAKOCTAMH W CMayuBaeTCs WJIM HE CMAYMBAcTCSd HWMH. OTH JKHJIKOCTH — YB-
JKHSIOMUN PacTBOP U TIeYaTHAs Kpacka.

Jist  Toro, 4ToOBl MPOOENBbHBIC JIIEMEHTHl CMAYUBAIHCH YBIQKHSIIOIAM
PacTBOPOM, OHU JIOJDKHBI OBITh THAPOGUIBHBL. [ledararoniye 31eMeHThl TOJKHBI OBITh,
Ha000pOT, TUAPOoPOOHBI, a TaKke OJCOPUILHBI, TOTJa OHU KPACKOBOCIIPUMUMYHBHI.
AHanoroBasi TEXHOJIOTUS peanu3yercs myreM GopMaTHOU 3amucu OPCETHBIX MEYaTHBIX
bopM U  OCYIIECTBISIETCS  KONMUpPOBAaHWEM  M300paxkeHus  (GoToPopMbl  Ha
KOIMUPOBAIBHBIN CJIOH MOHOMETAJITUYECKOU (POPMHOM MIIACTUHBI.

K porodhopmam npenbsaBIsiOT CleayroIue TpeOoBaHus, KOTOPhIE MOKHO Pa3/IeUTh
Ha TPH TPYIIIIHIL:

—o0mue TpeOoBaHUs, HampuMep, JHHEHHBIE pasMepsl  (porodopmbl U
M300paKeHHsI Ha HEH; €ro 3epKaJbHOCTh W TMOJISIPHOCTh; JTUHUATYpa pPacTpUpPOBAHUSA,
HaJM4KMe KOHTPOJIbHBIX IIIKaJI, METOK U Jp.;

—TpeOoBaHUs K ONTHYECKOM IIOTHOCTH JJIEMEHTOB H300paKeHHS: Dpin B Dpax
WHTEpBaa ontudeckux IiotHoctedt AD. Jlnms mockoit odeernoit meyatu Dy, <0,10,
Drnax = 3,5;

— TpeboBaHUsl K PENnpoOayKUUOHHO-TpAahUUYECKUM TIOKA3aTeNsIM, BKJIIOUYAIOIIUM
IpajlalliOHHYI0 XapaKTEPUCTUKY pacTpoBbIX (HOTOPOPM U TIpapUUYECKyrd TOUYHOCTh
BOCIIPOU3BEACHUS TEOMETPUUECKUX Pa3MEPOB IITPUXOBBIX JETaNCH.

OTH TOKa3aTeNd PErJIaMEHTUPYIOTCSI COOTBETCTBYIONIECH HOPMATHBHO-TEXHUYECKOMN
JOKYMEHTALIUEH.

B nacrosimee BpeMsi B Haiieil cTpaHe aHaiioroBas TexHosorus OCY peanusyercs
MyTEeM M3TOTOBJICHUS MOHOMETAJUTMYECCKUX IIeYaTHBIX (OpM KOMMPOBAaHWEM Ha
GbopMHBIC TUIACTUHBI C  TO3WTHBHBIM  KONMUPOBAIBHBIM  ciioeM. CTpoeHHue
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MOHOMETATMYECKNX (OPMHBIX IIACTHH MOKa3aHo Ha puc. S5.1. Kak mpasuio, B
KaueCTBE MOJIOKKH UCIOIb3yeTcs amoMuuuid Tommuuaon 0,15 u 0,30 MM, Ha KOTOpOM
nociie creuuagbHoil 00paboTku (opmupyrores ciou 2 u 3. B pesynbrare 3T0oro
MOBEPXHOCTh MOJIOKKUA TpuodperaeT ruApoduibHbie cBoiicTBa. Ha moBepxHOCTH
IIOJIJIOKKH PACIIOJIOKEH KONUPOBAIBHBIN CJIOM; B KauecTBE MO3UTUBHBIX KONUPOBAIb-
HBIX CJIO€B HCIOJB3YIOTCA CJIOU Ha ocHOBe opToHadtoxmHoHauazuaoB (OHX]JI). Ha
noBepxHoctu KC pacronaraercss BEpXHUM MUKPOPEIbEPHBIN CII0M, HEOOXOMUMBIN IS
yIydlieHus: onTudeckoro koHTakta wmexay KC wu  dorodopmoit B mporecce
KOIHPOBAHUSI.

[Ipu oskcnonupoBanuu dyepe3 jguanosutuB B KC  mpoucxoautr peakuus
doToaucconuanuu ¢ nocieayomei GporonecTpykuuen ciosi, B pe3ysibTaTe KOTOPO
OHX/I (I), pa3zpymiasich, B KOHEYHOM UTOre 00pa3yeT MHAEHKapOOHOBYIO KucioTy (II).
Peakrus (5.1) MHOrOCTYNIEHYaTast M oOpaTumasi:

0

i

— N‘z .
hy

S |

Puc. 5.1. Cxematndeckoe CTpOCHHE MOHOMETAITNYECKON (POPMHOM MITaCTUHBI TS
OCY: 1 — nomyoxka; 2 — OKCUJIHAA IJIEHKA; 3 — TUAPOGUILHBIN Cllok; 4 —
KOMMPOBAJILHBIN CIIOW; 5 — MHUKpopenbedHbIi c1oit
®otonuccoumanusas OHXJ[ compoBoXmaeTcsi BBIACICHHUEM Ta3a—MOJIEKYJISIPHOTO

a30Ta. Brigenenue raza MOXeT NPUBOAUTD K «BCIYYMBAHUIO» KOMUPOBAJIHLHOTO CIIOS U,
KaK CIIEZICTBHE, K «HEIMPOKONUPOBKE» M300pakKeHHsI Ha MedyaTHoN ¢opme (B CBS3U C
3TUM B KOMHPOBAIbHBIX IKCIOHUPYIOIIUX YCTPOHCTBAX MPEIYyCMOTPEH MOCTOSHHBIN
aBTOMATH3UPOBAHHBIM OTBOJ] Ta3a M3 30HBI KOHTakTa (oTrodopMbl u (POPMHOM
IIJIACTHHBI ).

B nmanpHeiiniem mnpu MposiBJICHUM B BOJIHO-INEIOYHOM pactBope (¢ pH = 12-T-13)
uHAeHkapOoHoBas kuciota (M) nmpeBparaercs B BOJOPACTBOPUMYIO HATPUEBYIO COJIb
unaenkapOoonoBoit kucnotsl (I1I) cornacHo peaxiuu (5.2):

H _ : '
| _COOH | COONa
2 _
| NaOH
| — || : 2
« P (52)
II - i
Takum 00pa3om, B pe3ynbrare BO3ACUCTBUSA Y D-H3IydeHUS U MOCIETYIOLIETO
nposiBieHuss paHee HepactBopuMbld OHXJI Ha 5SKCHOHUPOBAHHBIX Yy4YacTKax

peBpallaeTcs B BOJAOPACTBOPUMOE COEIUHEHUE (HATPUEBYIO COJIb MHACHKapOOHOBOM
KHUCIIOTBI). DTa COJIb XOPOIIO CMBIBAETCS BOJIOM MPH MOCIEAYIONIEH MTPOMBIBKE (HOPMBI.
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OmHOBPEMEHHO C TOBEPXHOCTH TOJIOKKH YIAISIETCS W MHUKPOPEIbePHBIA CIIOMH,
o0Jaaouil XOpoIIel pacTBOPUMOCTHIO.

B panpHeillneM ~ OCYHIECTBISIETCS ~ HAHECEHHME  3alllUTHOTO  KOJUIOM[A
(rymMMUpOBaHUE), KOTOpPOE HEOOXOAUMO ISl 3alluThl (QOPMBI OT MEXAHWYECKUX
MOBPEXICHUN U YIIYUIIEHHS TUAPO(PHUIBHBIX CBOMCTB MPOOEIBbHBIX 3JIEMEHTOB.

KomupoBanue wu3o0paxenuss Ha (GOPMHYIO IUIACTUHY OCYIIECTBIISIETCS B
AKCTIOHUpYIOIIeM ycTpoiicTBe. [lomydeHHass Komusi MOJBEpraeTcs MOCIeAyIomen
00paboTke (MpOSIBIECHUIO, MPOMBIBKE, TYMMHPOBAHHUIO M CYIIKE). OTH OIlepanuu
MpoOBOJATCA B TMpoleccope. B pesynbpraTe mosydaeTcsi rotoBas K HPUMEHEHHUIO
neyatHast ¢dopma. [lpu HeoOxomumocTu TmeyaTHass ¢GopmMa MOMKET TMOJBEPraThCs
TEXHUYECKON KOPPEKType, MO3BOJISIIONIEH YCTPaHUTh Ne(EKThl, KOTOPhIE BO3HHUKAIOT
M3-32 HAJIM4YUSI HA MOHTaXHOU (GoTodopme JHUMKON JEHTHI, KPECTOB I COBMEIICHUS
n300pakeHusi, TeHeW OT KpaeB porodopm, MbUIM U T. 1. B psge ciydyaeB nedyaTHbIC
(GOpMBI JIOTIOTHUTENILHO TOJBEPratoTCs TePMOOOpaOOTKE, KOTOpas MO3BOJIAET B 2+3
pasa MoOBBICUTH €€ THPAKECTONKOCTb.

Ha puc. 5.2 npuBeneHa cxeMa HW3TOTOBJIEHHUS MOHOMETAJUIMYECKOW IEeYaTHOU
dbopmbl Ha HOPMHOM TIIACTUHE C MO3UTUBHBIM KOMHUPOBAIHHBIM CIIOEM, TJ/I€ TTOKa3aHO
Takke PopMUpOBaHHUE MIEUYATAIONINX U TPOOECTHHBIX JIEMEHTOB.

VO maayueHne

Puc.5.2. Cxema u3roToBjieHUss MOHOMETAINTMYECKON NIeYaTHOU (POPMBI
KOIMPOBAHUEM C IMANO3UTUBA: a- SKCIOHUPOBAHKE; O — MPOSIBIICHUE; B — HAHECEHUE
3al[UTHOTO TOKPBITHS; | — aTtOMUHHUEBAs OJIOKKA; 2 — OKCUAHBIN CIIOH; 3 —
ruApOGUIBHBIN CI0i; 4 — MO3UTUBHBIN KOMUPOBAIBHEIN cllol; 5 — hoToPopma; 6 —
[I€YATAOLIUE DJIEMEHTBI; 7 — IPOOEIbHBIE DIEMEHTHI; § — IUIEHKA 3allUTHOTO KOJUIOuAa

Texnonornyeckuii npouecc U3roTOBICHUS MOHOMETAIIIMYECKON MeYyaTHOW (OpPMBI
st OCY BKIIIOYAET CIEAYIONIUE ONIEpaluu:

— BXOJIHOUM KOHTPOJIb (oTOGOPMBI U (POPMHOM MIIACTUHBL;

— MOJITOTOBKY 000pYAOBaHUS JIJIs1 SKCIIOHUPOBAHUS U 00pabOTKH;

— BBIOOp PEXKUMOB JIJIs1 SKCIIOHUPOBAHUS U 00pabOTKH KOTHIA;

— 3KCHOHUpOBaHuUE yepe3 porodopmy;

— [IPOSIBJICHUE;
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— MPOMBIBKY;
— ryMMHpOBaHue (HaHECEHHE 3aIUTHOTO THIPO(UIBHOTO KOJUION/IA);
— CYIIKY;

—TEXHUUYECKYIO KOPPEKTYpY (MpU HEOOXOAUMOCTH);
—TepMOo0OpaboOTKY (MpU HEOOXOAMMOCTH).

3. OBOPYJOBAHME U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE

3.1. VYcranoska s sxcnionnpoBanus Bacher 3071 u3narensctBa Tynl'Y.

3.2. Cexynaomep.

3.3. TlposiBounas MammHa i nedatHeix ¢opm InterPlater 66 wu3marenbcrBa
TynlV.

3.4. TecT-00BEKT.

3.5. Mukpockon uaMeputelbHbld co mkamor 1,6/0,02 mm (50x) um3marenbcTBa
TynlV.

3.6. Monomeramnmndyeckass ¢GopMHas IUTACTUHA C TO3UTHUBHBIM KOTHPOBAIHHBIM
cioem uszgarenscrBa Tynl'y.

3.7. IlposBASIONINIT pacTBOP AJIST UCTIONB3YEeMOM (POPMHOM TIIACTUHBI U3/1aTEIHCTBA
TynlV.

4. 3AJAHUE HA JTABOPATOPHYIO PABOTY
N3ydenne TeXHOJIOTUHN U3TOTOBIEHUS TiedyaTHIX GopM st OCY HaunHaercs
CO 3HAKOMCTBA CO CTaJUsIMH MPOIIECCca U3TOTOBICHUS (POPM.

[Ipu mpoBeneHun pabOThl UCHOJB3YETCA TECT-OOBEKT, BKIIOYAIOUIUN IITPUXOBBIE
JIeTaau pa3IuyHOTO pa3Mepa U mpUu@T pazauaHoro keriau (puc. 5.3).

[IpenogaBaTens BbAACT 3aJaHUE Ha KOMHMPOBAHHE TECT-OOBEKTA, YKAa3bIBas
BEJIMYMHY 3KCNO3ULNN (MU BpEMs SKCIOHUPOBAHUA U BEIMYHHY OCBELIEHHOCTH). [Ipn
AKCIIOHUPOBAHUU HEOOXOAMMO OOpaTHTh BHMMaHHE Ha pasMmerieHue (HoTopopMbl Ha
(GbopMHOI TIaCTUHE — OHA JOJDKHA PACIOaratbCsl SMYJILCHOHHOM CTOPOHOM K
noepxHoctu KC. B npotuBHOM cilyyae wu3-3a CBETOpPACCESIHUSA B IOMJIOKKE
(boToQopMBbI yXyIIIa€TCSI BOCIPOU3BEAECHUE MEIKUX JIeTaleH.

04

e o
HSHSHS ™ 08
HSHSHS .- Lo,
HSHSHS T Iz 0'140.13

Wz —0.15
HS HSHS LEGS 018, 17
. 24 ‘
HSHSHS 22 02

Puc. 5.3. BHeuHuii BUua TeCT—O6’beKTa
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[Tocne axcriorupoBanus KC kormuu nmoasepraroT nposiBieHuo. Ha rotoBeix hopmax
CTYJICHTHI OIICHMBAIOT BOCHpOM3BeAcHUE AeTanei. [Ipu 3ToM HeoOXoammo oOpaTUTh
BHHMAaHHE HA pa3Mepbl MUHIMAJIBHO BOCTIPOM3BOIUMBIX IITPUXOBBIX JETATCH, a TAKKE
Ha pa3Mep MUHUMAJIHHO BOCIPOU3BOIUMOTO TpudTa (YIUTHIBACTCS BOCIPOU3BEICHUE
BCEX DJIEMEHTOB Ipu(dTa: 3aceyeK, COCAMHHUTEIBHBIX IITPUXOB U T. 1.). Pe3ynbTaTh
aHaJIM3a 3aHOCAT B TAOJIHILY.

JIIsl OLIGHKW BJIWSHUS KOIHMPOBAHUS Yepe3 MOMIOKKY (PoTohopMbl Ha Kav4eCTBO
BOCITPOM3BEICHUS H300paKCHHUS CTYJICHTHI Ha 3apaHee HW3TOTOBJICHHON Ie4aTHOU
(dbopMe BU3yaIbHO OIICHUBAIOT BOCIIPOU3BEICHUE JIeTaliel n300pakeHus (B TOM YHCIIC,
TEKCTa) U JeNat0T BHIBOJIBI.

5. HOPSJIOK BBITIOJTHEHUSA PABOTbI

5.1.O3HaKOMUTBCS € MOJCIBHBIM TECT-O0BEKTOM M JIaTh XapaKTEPUCTHKY
COJIEp KaIlIUXCA B HEM JeTajel (IITPUXOBBIX U TEKCTOBBIX).

5.2. U3roToBuTh Nie4aTHy0 GopMy, KOMUPYs Ha (HPOPMHYIO TUTACTHHY TECT-O0BHEKT.

5.3.IIpoBecTH BU3yaIbHBIM KOHTPOJIb E€YATHON (hOPMBI.

5.4.IIpoKOHTPOIUPOBATh BOCIPOU3BEICHUE INTPUXOBBIX U TEKCTOBBIX JeTanel Ha
neyaTHou opme (IaHHbIE 3aHECTU B TAOJHILY).

5.5.OdhopmMuTh NTUCEMEHHBIN OTUYET O padoTe.

6. COAEP’ KAHUE OTYETA
8.1. HaumenoBanwue paboThl, €€ 11eTb U COACpKaHKe, JaTa BHITIOJTHEHUS paOOTHI.
8.2. Kapta TEXHOJOTHYECKOTO TMpolecca WU3TOTOBICHUS MOHOMETAJUIMYECKOM
neyaTHOM (OpMBbI IIIOCKON OPCETHON MeYaTH MO3UTUBHBIM KOITMPOBAHUEM.
DKcnepuMeHTAIbHBIC JaHHBIC (TEJHIIA).

Tabnuya
IToka3zaTeju neyaTHbix popm
Howmep Bocnpoussenenue n3odpaxxeHus Ha eyaTHON Gopme
/ VY cnoBust KONUPOBaHUSA
i IITPUXOBOTO TEKCTOBOTO
1
2

8.4. BeiBonbI o padore.

7. KOHTPOJIBHBIE BOITPOCHI

7.1. KakumMu CBOWMCTBAMHU MOJDKHBI 00JIa/laTh DJIEMEHTHI IMEYaTHON (OpMBI is
IJI0CKOH oceTHOM neyaTu?

7.2. B 4yém 3axioyaeTcss TEXHOJOTHS W3TOTOBJCHMS TEYaTHBIX (POPM IUIOCKOM
odceTHOM TIeyaTu?

7.3. HazoBute ouepénuoctb cioéB popmal 1iist OCY.

7.4. KakuM BUIOM U3Ty4eHUSI HEOOXO0IMMO Bo3jeicTBOBaTh Ha hopmy miis OCY?

7.5. Uem mokpsiBaeTcs ImeyaTHas Qopma IMocie 3aBeplICHUs BCEX CTaAMi
TEXHOJIOTMYECKOTO Mpoiiecca?

12




8. BUBJIMOT PAOUYECKHI CIIMCOK
8.1. TexHomormueckue WHCTPYKIIMM Ha TIPOIECC H3TOTOBICHUS O(CETHBIX
neyaTHbIX ¢popm. — M., 1998.
8.2. Kunnxan [I. DHUMKIONEAWS IO MeYaTHBIM cpeacTtBaM uH(opmarnuu / T
Kunnxan. — M.: MI'VII, 2003. — C. 217 - 219.
8.3. Honanckuu H.H. Texuomorus QopmHbIX mponeccoB: ywyeObnuk / H.H.
[Tomstackuit, O.A. Kapramesa, E.b. Hanuposa. — M.: MI'VII, 2007. — C. 138-142.
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JIaGopartopHas padota Ne 2 (3 gaca)
XAPAKTEPUCTUKA O®CETHBIX PE3BUHOTKAHEBBIX IIJIACTUH

1. HEJIb PABOTbI
Heap padorbi: ompeaeneHue neGoOpMallMOHHBIX XapaKTEPUCTUK U XapakTepa
IIacTUYeCcKor nedopManuy pe3MHOTKAHEBBIX IJIACTUH C LEIbI0 MPOTHO3UPOBAHUS HX
NOBEACHUS B IIPOLIeCcCe MeYaTu.

2. OCHOBHBIE TEOPETUYECKHUE CBEJAEHUSA

Jns mepeHoca uzo0pakeHuUW ¢ medyaTHOM (opMbl Ha OyMary HCIHOJB3YIOT
PE3MHO-TKAHEBYIO MIacTUHY. s obecniedeHus nepexoaa Kpacku He00X0IUMO CO3AaTh
HaJIEKHBIA KOHTAKT 32 CUET CO3/IAHUS ONPEICIIEHHOTO JIaBJICHUS.

JaBaiite ¢ BamMu HEMHOro mOroBOpuM O TOM, Kak wusrorasiauBaroT PTIIL
CyuiecTByeT J1Ba BApUaHTa TEXHOJIOTUH U3TOTOBJICHUS! PE3UHOTKAHEBBIX IJIACTHH.

Jlnst monyyeHus pPe3rHOBOTO PabOYero Cliosi U3TOTOBJIISIOT PE3MHOBYIO CMECH,
KOTOpasi COCTOMT B OCHOBHOM U3 KayyyKa, a TakKKe CMOJI, HAalOJHUTEIEH W
iacTuguKaTopa.

OTy cMech KaJlaHAPUPYIOT Ha YETHIPEXBATKOBOM KaJaHJIPE, CIEIs 32 TEM, YTOOBI
B CJI0€ HEe 00Pa30BBIBATIUCH BO3IYIIHBIC MTY3bIPbKHU.

Kananap (u3 ¢p. Calandre — katok, BajMK) — MalidHa IS HEMPEPHIBHOTO
dbopMoOBaHHUs JMCTA TMOJUMEPA METOJAOM TPOIMYCKAHUS €ro 4epe3 3a30p MEXIy
BpAILIAIOIIMMUCS BajdaMu, IPUAAIONIas MaTepUALy IVIAIKYI0, POBHYIO IOBEPXHOCTb.

KanangpupoBaHHas mlacTMHA, KAk TOBOPAT TEXHOJOTH, IyOnupyercs, T.€.
COEIUHSETCS, C TEKCTWJIBHOM OCHOBOM IpU HX BYJKAaHU3alUMM HA CHEUHUAIBHOM
BYJIKaHU3ALIMOHHOM armnapare.

Cy1miecTByeT Takke I1a0epHbIA METOJ M3TOTOBIECHUS PE3UHO-TKAHEBBIX IJIACTHH,
B KOTOPOM HaJ BaJiOM, MO KOTOpPOMY JBIDKETCS TKaHb, YCTAaHOBJICH MIadep,
MIPEACTABIISIIONINI COO0M HOXK. DTOT HOX CIIYXHUT JJI BRIPABHUBAHUS HAHOCUMOTO Ha
TKaHb PE3UHOBOIO CJIOS.

Pe3unoTkaneBas opceTHas MJIaCTUHA 110 KOHCTPYKIUHU TPECTaBIIET COO0HM ABYX
— YETBIPEXCIOWHYIO IPOPE3UHEHHYI0 TKaHb C OJHOCTOPOHHUM PE3UHOBBIM CIIOEM.
Bepxuuii pe3uHoBbIN c10il — pabouuii, Ha HETO MepeaaeTcsl Kpacka ¢ neyaTHou (Gopmbl
Y 3aTeM Ha Oymary.

Jnst  u3roToBieHHS OQPCETHBIX PE3MHOTKAHEBBIX IUIACTUH  HEOOXOIUMO
IIPUMEHEHUE DPE3UHBI, UMEIOLIEH BBICOKYIO AATE€3UI0 K TEKCTWIBHBIM MaTepuajlaM U
BBICOKOE COIIPOTUBIICHHE K CTapEHHUIO IMOJ BO3IAECHCTBUEM OCBEILICHUS, HAarpeBaHMs,
KPacCKU U CMBIBOYHBIX BEIIECTB.

B mponecce neyataHus pe3MHOTKaHEBas IUIACTMHA HENPEPBIBHO IOABEPIacTCs
MEXaHWUYECKUM M XHMHUYECKHM BO3JICHUCTBUSAM, YTO IIPUBOAUT K IIOCTEIICHHOMY
U3MEHEHHI0O €€ CBOWCTB, Ha3bIBAEMOMY YCTAJIOCTbIO pe3uHbl. JledopmanmoHHbIe
BO3/JICHCTBUSl Ha PE3MHY BHAuaje MPHUBOJIAT K OOpaTUMBIM, a MOCJE IIUTEIHBHOTO
BO3JCHCTBUSI — HEOOpAaTUMBIM H3MEHEHMSM, 3aKaHUMBAIOIIMMCS pa3pylICHUEM
Marepuala.
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BoccranoBnenue CBOMCTB  pe3uHBl IMOCIE€ MHOTOKPAaTHBIX  JedopMaiui,
[I0OJy4aeMbIX B IPOLIECCE IeYaTaHus, Kak Bpl MOHMMaeTe, NPOUCXOAUT B MOMEHT
BBIXO/1A €€ U3 10| NABJICHUS.

XUMHUYECKHE IPOLECCHI, T.€. BO3ACHCTBUE HA IOBEPXHOCTh PE3MHOTKAHEBOU
MJIACTUHBI KPACOK, paCTBOPUTENEH, aTMOC(HEPHBIX YCIOBUHM, MPUBOAAT K HEOOPATUMOM
YCTaJOCTU PE3UHBI, MOSABICHUI0O MHUKPOTPELIMH U OTBEP)KICHHUIO BEPXHETO paboyero
ciosi. B cBorO ouepenb BHEHNIHME MEXAHUYECKHE BO3IEHCTBUS YCKOPSIOT XHUMHYECKHE
MPOLIECCHI, MPOTEKAIOIINE B MOJMMEpPAX, U TEM CaMbIM CHOCOOCTBYIOT ObICTpeiiiemy
OKHCJICHHIO, T.€. OTBEPKICHUIO CMOJ M KayYyKOB, BXOJSIIUX B COCTAB BEPXHETO CIOS
PE3UHBL.

IleyaTHOTEXHUYECKHUE CBOICTBA OPTII OIPEIECISAIOTCS CBOMCTBaMH
KOMIIOHEHTOB, BXOAIINX B PE3UHOBYIO KOMIO3UILIMIO UX KPACKONEPEHAOIINX CIOEB, —
B IIEPBYIO OuYepe/lb CBOMCTBAMH KaydyKoB. J[Jisi MOBBIIIEHUS CTAOMIBHOCTH O()CETHOTO
MEYaTHOTO Tpolecca HEoOXOAMMO CBECTH K MHHUMYMY 4YHCJIO KOMIIOHEHTOB
pe3nHOBOM KoMIio3unuy nevararomero ciiost OPTIL, koTopble BCTynatoT B XUMUYECKYIO
PEaKIUIO C KOMIIOHEHTAMM II€YaTHBIX KPACOK.

Ta6nuna — Xapakrepuctuku OPTIT pyist YV D-kpacok

HC‘I&THO-TCXHI/I‘ICCKI/IC
CBOﬁCTBa KpaCKOHCpC,Z[aIOIHCFO
cinost OPTII
Crpana Tosmu- Jomm
O — HaumeHnoBanue| Ha nedopmarum
p OPTII OPTII, Tosmuaa TBepaOCTH OPTII B
MM KpaCKOoIIepCa1aromicro B €1I. CyYMMapHOM
CIIOsT, MM Hlopa cxatun Ecym,
%
IEpr Exn|EocT
Air Excel
dnomma | APONOUV 1 o7 0,30 79 69.4(7.8[228
(TemHO-
CHUpeHeBas)
FS-100UV ) gy 0,40 82 ””68,2 6,8(/25.0
SInonwust (cepast)
[FS-70 (cumss)|[ 1,94 | 0,30 [ 79 ll[70,0]7,2]22,8]
Tepmanus Ruby 1,96 0,40 78 ll61,6]9,429,0
(kpacHasi)
Vulkan UV -4 4 0,35 80 69.7(7.9(22,4
Utanus — | (puonerosast)
CHIA -~ JVulkan comboy ) oo 0,35 80 72.1[10,2|17,7
(rory6Oast)
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BenukoOpura-|| TR Turquoise

1,95 0,25 76
HUS (cunsis)

72,3]18,6(19,1

BcnomanM cxeMy o(CeTHOro MeYaTHOTO MPOIEcca, YTOOBI BBl MPEACTABUIN MECTO
PTII B 06miem mporiecce neyaru.

Pucynok 1 — Cxema nevatu:

1 — éMKOCTh C KpacKoi,

2 — pOopMHBIN IIWIINHAD,

3 — nevatHas gpopma,

4 — o ceTHBIN HUIMHID,

5—PTII,

6 — MWIMHIP TPOTUBOAABICHUS (OTIOPHBIN),
[ — 3areyaThIBa€MbIil MaTepHual

PTII vmun dekean (ot Hem. Deckel — mokpwimika), smacthyHas mpocioiika B
[EYaTHBIX  MalllMHAX, [OMeN[aeMas MEXJy I[IOBEPXHOCThIO, IMPHKUMAIOIIEH
3armedarbiBaeMblii Martepuai (MEYaTHBIM MWJIWHIPOM, THUTJIEM), ¥ Te4aTHOU (OPMOW;
CIy>)KUT JIJIsl TIEpeHOca KpacKH C MevyaTHoi (opMbl Ha 3amedaThiBaeMblii Matepuai. B
3HAYUTEIHHON CTENEHH ONPEAEIAET KaueCTBO NeYaTaHuUs.

B odcerHol medaTtu Aekelb OBIBAET TPEX BUJIOB: KECTKHM, MONYKECTKUU H
Msrkuid. BeiOop nekelnst 3aBUCUT OT KadyecTBa 3areyaThiBaeMOro Marepuana. KecTkui
JIEKeIb MO3BOJISIET MOJYUYUTh JIy4lllee KaueCTBO MeYaTH, MATKUIA 1MO3BOJISET MeYaTaTh Ha
MaTepualiax HU3KOIro KayecTBa (PhIXJIbIX OyMarax), a Takxke (DaKkTypHbIX MaTepHualiax.

Jedopmarusi mekensi HOCUT CIIOXKHBIM XapakTep, T.K. JEKEeJIbHbIE MaTepualibl
SIBJISIFOTCSL  BBICOKOIIOJIUMEPHBIMUA ~ KOMIIO3UIIUSIMUA  (T.€. TPH U3MEHEHUH YCJIOBHI
W3MEHSIOTCA UX CBOMCTRBA).

JHedopmariust 1eKesi COCTOUT U3 COCTABIISIONTUX

1) ynpyras u cymma siactuueckux aedopmaruii (00paTUMbIE),

2) mutactuueckas aedopmariius (HeoOpaTumas).

€y =&yt 2 € T €oor
1€ €y — CyMMapHas aedopmanus JeKens,
&y — ympyras nedopmanus,
Y €,; — CyMMapHas 3J1actuyeckas nedopmarus,
€ocr — OCTATOYHAS AedOpMaLIUs TEKEs.

Bennuuna ocraroyHoi nedopmaliiuu onpeaessieT BpeMs NpupadoTKH TeKesl.

JIns TOBBIIIEHWS TOYHOCTH Tepeayud H300paKeHUs HEOOXOJAMMO, 4YTOOBI B
Mpoliecce IeyYaTh OCHOBHBbIE YIpyrue aepopMalid HCIbIThIBANIA I0J] Harpy3kou
OCHOBA pE3MHO-TKAHEBOM TIUIACTUHBI W MUHUMAJIbHBIA BEpXHUM paboumii cioi
IJIACTHUHBL.

B co3manuu naBieHus TIpU T€YaTH OCHOBHYIO pOJIb HTPaloT oOpaTUMBbIC
nedopmaliim, TaKue Kak yrnpyras U, 9aCTHYHO, — JIacCTHUeCKasl.

Bo Bpemsst pa0oThl mMeyaTHOW MAaIIMHBI JIEKEJIb TOCTEIIEHHO HaKarIuBaeT
HeoOpaTuMble AeOpMaIIH.
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Jlna ompeneneHuss cymMMapHoW nedopManuy JEKels M COCTaBIAIOIUX €€
0oOpaTUMBIX U HEOOPATUMBIX JeopMaluil aHATTU3UPYIOT KPUBYIO Ae(POpMAIH JIEKEIs.

& ] Harpyzka: Pasrpyska:
p = const p=0
T B - \ _t_ _gy
&y 2 o E
l | Sact
0N Y - t

Bpensa nacpysxu  Bpemsa paszpysxu

Pucynok 2 — Kpussie aedopmanuu JeKess 1mMoj J1eMCTBUEeM Harpy3ku U e€ crajaa
MOCJIE CHSATHUSI HATPY3KHU

Kpusyto mosbimenust aehopMarun (yaactok 0—t') moIydaroT Ipi CKaTHH JeKes
noJ JCHCTBHEM Harpy3KH TIOCTOSIHHOM BelIMuuHBl (p = const) B TeueHue
onpenenéHHoro spement (t = 30 muH.).

Kpusyto cnaga nedpopmannu (yaacTox t—t) MOJIYYarOT MOCJE CHATUS HArpy3Kku (p
=0, t =30 Mun).

[To BenmuuuHe aedopmaryu JeKes MOJA HAarpy3Kod M Mmociie e€ CHATUS MOXKHO
OTpeNeNTh 3HAa4YeHUsT oOpaTuMoil jaepopManud U OCTATOYHOM (HEOOPATHMOIA)

nedopMarium.

3. OBOPYJAOBAHUE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE

-

. Kanbkynsrop.
. TonmuHomMep (MUKPOMETD).

[\

4. SAJAHUE HA JIABOPATOPHYIO PABOTY
. OnpeaenuTs TOJIIMHY PE3NHO-TKAHEBOH TJIACTUHBI.
. HaliTu oTHOCHUTENIBHOE CKaTHE.
. OnpenenuTbh 0OCTaTOYHOE CKATHUE.
. I[TocTpouTh Tpaduk OTHOCUTEIILHONM U OCTATOYHOM JiehopMaIuy TIJIACTHHEI.

B WN -

5. HOPAAOK BBIITIOJHEHUSA PABOTBI
OmnpenenseM TONIIKUHY PE3UHO-TKAHEBOU TUIACTUHBI.
2. HarpyxaeMm mnactuHy Tpy3oM (@pu 3ToM Harpys3ka coctaBmser 80 Ila = 8
kre/em?).
3. YcranaBivBaeM U3MEHEHHUE TOJIIMHBI IUIACTUHBI IIOCIIE HATPYKEHUs yepes S,
10 u 15 MunyT.

=
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VYnanseMm rpy3 U ompenensieM TOJNIIMHY TUIACTUHBI MOCJE CHATUS Harpy3KH
yepe3 5, 10 u 15 MunyT.
Ilocne  3TOro  HaxogUM  OTHOCUTENBHOE  CXatue 1o  (opmyie:

:ho_hl-loO%

o

0

h,—h
3areM HaXOJUM OCTAaTOYHOE CxKaTHe 1Mo Gopmyle: &, =——=2-100% , rae hg —
ocm h

0
nepBOHAaYaJIbHAS TOJIIMHA MJIACTUHBI,
h; — TonmMHA CKaTOM MIACTUHBI IPU HATPYy3Ke,
h, — ToNIMHA TIACTUHBI TOCJIE CHATUS HArPY3KH.

7. CtpouM rpadk OTHOCUTEIBLHON M OCTATOUYHOM JAe(OpMalUU MJIACTUHBI.

1. COLEPKAHHUE OTUYETA

BrinmoaHuTE HEOOX0IUMBIE pacU€ThI COTJIACHO BHIIAHHOMY 3aJ]JaHUIO W BAPUAHTY.

Tonmuna mactuas! hy mpu 1 5
Harpyske yepe3 5, 10 u 15 muH. 3
hs 2,092 | 2,076 | 2,07
hio 2,09 | 2,071 | 2,061
his 2,086 | 2,065 | 2,055
OTtHocuTenbHas nedopmanusie, |12 |3
npu hs
npu hyg
npu hys
(1, 2, 3 — UUKJIIBI IPUIIOKCHUS HATPY3KH )
TonmuHa mactussl hy moce cHsTus
1 2 3
Harpy3ku uepes 5, 10 u 15 muH.
hs 2,061 | 2,034 | 2,016
hio 2,065 | 2,038 | 2,021
his 2,069 | 2,044 | 2,026
OcraTtounas nedopmarus &,., | 1|2 | 3
npu hs
pu hyg
upu hys

7. KOHTPOJIBHBIE BOITPOCHI

1. Yo Takoe nekenn?
2. UeM onpeieisroTCs IEYaTHOTEXHUYECKUE CBOMCTBA PE3NHOTKAHEBBIX

IJIACTHUH?

3. Uto Takoe KanaHap?
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4. Kakue metonns! nsrorosieHus PTII Bam n3BecTHbI?

8. BUBJIMOT PAOUYECKHI CIIMCOK
8.1. TexHoyorMyeckre WHCTPYKIIMM Ha TPOLECC M3rOTOBJICHUS O(CETHBIX
neyatHbIx hopm. — M., 1998.
8.2. Kunnxan I DHIMKIONENUS TO TMeYaTHBIM cpeactBam uHpopmaruu / T
Kunnxan. — M.: MI'VII, 2003. — C. 217 - 2109.
8.3. [llonanckuu H.H. Texnonoruss QopMHbIX mporeccoB: yuyeonuk / H.H.
[Momstackuit, O.A. Kapramesa, E.b. Hanuposa. — M.: MI'VII, 2007. — C. 138-142.

Bapwuant 1: hg = 2,375
Bapuant 2: hg=2,194
BapuanT 3: hg = 2,544
Bapuanr 4: hg = 2,231
Bapuant 5: hg = 2,184
Bapwuanr 6: hg = 2,122
Bapuant 7: hg=2,301
Bapuant 8: hg = 2,402
Bapuant 9: hg = 2,269
Bapuant 10: hy=2,175
Bapuant 11: hy =2,218
Bapuant 12: hy=2,314
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JlaGopatopHas padota Ne 3 (3 gaca)
IMNEPEHOC KPACKHU HA BYMAI'Y

1. HEJb PABOTHBI
Henb padoThbl: NpOAHATM3UPOBATH MOBEACHUE PE3UHO-TKAHEBOM IUIACTUHBI U
OLICHUTH KOJIMYECTBO MEPEHOCUMOM KpacKku Ha Oymary.

2. OCHOBHBIE TEOPETUYECKHUE CBEJIEHUA

Pe3snHOTKaHEBbIE IUIACTHHBI JIOJDKHBI  OTBEYaTh Psly TEXHOJOTMYECKUX
TpeOoBaHMil. DTU TpeOOBaHUS ONPENENSIOTCS B TMEPBYID OuYepedb YIPYTUMHU
CBOMCTBAMU PE3UHOTKAHEBOW IUIACTUHBI, XapaKTEPU3YIOLIMMH €€ II0OBEACHUE Kak
YOPYroro Marepuania, COKMMAaeMmMoro Ioj JAaBjieHHEeM Mpu meyaTaHuu. [loBepxHOCTH
Oo(ceTHON pPE3NHO-TKAHEBOM IUIACTUHBI JOJKHA XOpOIIO BOCIPUHUMATH C (POPMBI U
nepeiaBaTh Ha OyMmary IE4YaTHYIO KpacKy, U BMECTE€ C TeM OBbITh YCTOMYMBON K
JEUCTBUIO CBS3YIOIIETO KPAacoOK W pacTBOpUTENCH, MUHUMAJIbHO HaOyxaTb U HeE
PacTBOPSTHCS B HUX.

OueHb Ba)XXHBIM I[OKa3aTeleM KadecTBa O(PCETHBIX PE3MHOTKAHEBBIX IJIACTHH
ABJISIETCS. UX PABHOMEPHOCTH II0 TOJIIMHE B IpEAeNiax OJHOW IUIACTHUHBI, TaK Kak
NPUMEHEHUE JEKeNsl, HEpaBHOMEPHOTO IO TOJILMHE, BBI30BET HEOOXOJUMOCTh PE3KO
MOBBIIIATH JABJICHUE IIPU [1€YAaTaHUU.

Tabnuna — Xapakrepuctuku OPTIT nst YV d-kpacok

HaOyxanue nimactunbl B cMmecu Y O-
Crpana npoussogurens || Tommmaa OPTIL, MM | Kpacku U CMBIBOYHOT'O CPEACTBA,

mr/cm’
Slmonus 1,97 0,04
1,02

SAnonus 1,94 19.46
['epmanus 1,96 1,04
1,96 2,33
Hranua — CIIA 196 23.0
BemukoOpurtanus 1,95 23,9

[Ipu mnedatu cTpemsTcs, 4YTOObI KOJIMYECTBO TNeEpeleameil Kpacku ObLIo
MaKCUMaJbHBIM. T.e. 4TOObI MOCTOSIHHBIN cii0i Ha moBepxHocTu PTII 6611 MuHMMAaTEH,
a 00JIbIIast YacTh Mepexo/uia Ha Oymary.

Jto  ompexaensercs  (GU3MKO-XUMHYECKUMU U YNPYTUMH  CBOMCTBAMH
nosepxHoctu PTII.

[IporeHT mepexoaa kpacku Ha Oymary B JIydiieM ciiydae coctaBisier 60-65 %.

3. ObOPYJAOBAHUE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE
1. Kanpkynsrop.
2. JIuneiika.



4. 3AIAHUE HA JTIABOPATOPHYIO PABOTY
1. PaccunTath TONIUHY KPACOYHOTO CJIOA.
2. [Toctpouts rpaduk, XapakTEPUIYIOITUI TEPEX01 KPACKU HA OTTUCK.

5. HOPAJOK BBIIIOJTHEHUSA PABOTbI
1. PaccuuTtarh TONIIMHY KPAaCOYHOTO CJIOSl, HAHECEHHOTO HAa PE3MHO-TKAHEBYIO

MJIaCTUHY 10 hOopMyJIe:

a
S
rae V — 00bEM Kpacku, CM3,
S — oAb IMJIaCTHHEL, cM>.
H=-1_
p-S

3
/i€ p — IJIOTHOCTH KPACKH, T/CM",
M — Macca HaHECEHHOW KPacCKH, T,
2
S — mIomane, cMm”.

2. Maccy Kpacku, HaHECEHHYIO Ha PE3MHO-TKAHEBYIO IUIACTUHY, ONPEIEIUTH MO
pa3HMIIe MaCC IJIACTUH A0 Y [OCJIe HAHECEHUS KPACKHU.

my Criovi
moy [_-----> PTIT
3. TonmuHy CIost KpackKH, Meperieero Ha Oymary, onpeaeanTh mo GopmMyie:
_ m, —m,
p-S

rae m; — macca ImjiIacCTHUHBI C KpaCKOﬁ A0 CHATHA OTTHUCKA, T,
M, — Macca MJIACTUHBI IIOCJIC CHATHUS OTTUCKA, T.

T.k. mepexox Kpacku 3aBHUCHT OT CBOWCTB OymMaru M JaBJICHHS, TO BO BpeMs
OTIbITA JIABJICHUE COXPAHSAETCS MOCTOSIHHBIM M MapTHsi OymMaru He MEHSIETCS.

4. Ha ocHOBe NOJYy4YEHHBIX JAaHHBIX MOCTPOUTH TpadUK, XapaKTEPU3YIOIIHIi

epexo/] KpacKu.
p=131/M®, S=100 cm’.

% nepexooa Kpacku = &100%
1
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Tomyuna croa KPACKU Ha OMMUCKE,MKM

Tabnuma — Pacy€T TOMIMHBI CI0sI KPaCKH

1. COJAEPKAHUE OTUYETA
Otuér JnoO/KEeH cojepKaTh HEOOXOAMMbBIE pacueThl, rpaduK 3aBUCHUMOCTH
IpOLEHTa TepexoJa KpPackh OT TOJIIUHBI CJIOS KPAacKHM Ha OTTHUCKE U BBIBOJBI I10

pabore.
Huoke npuBeicHBI BapHaHThI JIJIS IPOBEICHUS PACUETOB.

Bapuanr 1
1 2 3 4 5 6 7 8 9 10 11 12
£ | 1625 | 1,675 | 1,924 | 2,466 | 3,081 | 3,679 | 4,693 | 5447 | 5616 | 5772 | 6,344 | 6,903
£ 0,65 0,78 1,04 1,43 1,82 2,21 2,86 3,38 3,51 3,64 4,03 4,42
BapuanT 2
1 2 3 4 5 6 7 8 9 10 11 12
£ | 1610 | 1,650 | 1,852 | 2,836 | 3,125 | 3,689 | 4,568 | 5,281 | 5328 | 5567 | 6,357 | 6,862
£ 0,63 0,74 0,91 1,44 1,95 2,25 2,83 3,34 3,41 3,66 4,28 4,73
BapuanT 3
1 2 3 4 5 6 7 8 9 10 11 12
€ | 1515 | 1,634 | 1,798 | 2,592 | 3,324 | 3,789 | 4,254 | 5115 | 5681 | 5,754 | 6,440 | 6,823
£ 0,61 0,76 0,91 1,35 1,78 2,16 2,73 3,25 3,49 3,58 411 4,47
Bapuant 4
1 2 3 4 5 6 7 8 9 10 11 12
£ | 1,498 | 1,656 | 1,863 | 2,128 | 3,148 | 3,452 | 4,622 | 5320 | 5659 | 5733 | 6,401 | 6,909




£ 0,60 0,71 0,84 1,16 1,81 2,17 2,74 3,41 3,52 3,68 4,23 4,51
Bapuant 5
1 2 3 4 5 6 7 8 9 10 11 12
£ | 1,564 1,687 1,827 2,684 | 3,105 | 3,654 | 4,658 | 5471 | 5613 | 5749 | 6,350 | 6,877
£ 0,59 0,68 1,18 1,57 1,94 2,35 2,96 3,35 3,56 3,69 4,16 4,45
Bapuanr 6
1 2 3 4 5 6 7 8 9 10 11 12
£ 1614 | 1691 | 1,935 | 2,135 | 3,123 | 3,852 | 4,654 | 5421 | 5601 | 5734 | 6,394 | 6,958
£ 0,57 0,76 1,08 1,45 1,80 2,23 2,94 3,37 3,61 3,65 4,14 4,56
Bapuant 7
1 2 3 4 5 6 7 8 9 10 11 12
£ | 1581 1,614 1,876 | 2,941 | 3,159 | 3,489 | 4,602 | 5390 | 5589 | 5645 | 6,450 | 6,989
£ 0,62 0,70 1,08 1,49 1,87 2,27 2,94 3,42 3,56 3,69 4,15 4,55
Bapuanrt 8
1 2 3 4 5 6 7 8 9 10 11 12
£ | 1,602 1,683 1,947 2,654 | 3,456 | 3,568 | 4,615 | 5455 | 5,614 | 5,722 6,395 | 6,871
£ 0,61 0,70 1,10 1,45 1,86 2,29 2,76 3,41 3,58 3,69 4,13 4,54
BapuanT 9
1 2 3 4 5 6 7 8 9 10 11 12
£ | 1,573 1,598 1961 | 2,355 | 3,354 | 3,421 | 4,615 | 5430 | 5692 | 5701 6,356 | 6,968
£ 0,62 0,79 1,05 1,42 1,84 2,32 2,87 3,42 3,55 3,60 4,08 4,49




Bapuanr 10

1 2 3 4 5 6 7 8 9 10 11 12
£ | 1588 | 1,674 | 1,975 | 2,261 | 3,245 | 3,983 | 4,633 | 5456 | 5695 | 5738 | 6319 | 6,928
£ 063 | 077 | 1,09 | 1,47 | 1,89 | 236 | 28. | 333 | 350 | 364 | 405 | 440

7. KOHTPOJIBHBIE BOITPOCBI

1. Kakum 06pa3om orpenemnseTcs MpoLeHT Nepexo/ia KpacKu Ha OTTHCK?

2. Kakoil npoleHT nepexoaa Kpacku CYUTAETCA ONTUMAIbHBIM?

3. Kakumu cBoOICTBaMU XapakTepU3ylOTCd O(CEeTHbIe PE3UHO-TKAHEBBIC
IJIACTUHBI?

4. Kakue cBoiCTBa Pe3UMHOTKAHEBOW TIACTMHBI HEOOXOIUMO YUUTHIBATH MpPU €&
BBIOODE?

8. BUBJIMOT' PA®OUYECKHI CIIMCOK

1. TexHOMOTHYECKHE HHCTPYKIIMHA HA MPOIIECC M3TOTOBICHUS O(PCETHBIX MEYATHBIX
dbopm. — M., 1998.
2. Kunnxaun [. DHuukmoneaws IO TIEYaTHBIM cpeacTBam uHpopmaruun / T
Kunmnxan. — M.: MI'VII, 2003. — C. 217 - 2109.
3. Honauckuu H.H. Texunonorust hopmubIx nporeccoB: yueOnuk / H.H. TTonsauckui,
O.A. Kapramesa, E.b. Hanuposa. — M.: MI'VII, 2007. — C. 138-142.




Jlaboparopnas pa6ota Ne 4 (3 gaca)
HABYXAHUE O®CETHOM PE3MHO-TKAHEBOM IIJIACTHUHBI B
CMBIBOYHOM PACTBOPE

1. HEJIb PABOTbI
Leanr padoThl: MPOAHATU3UPOBATH TMOBEJACHUE PE3UHO-TKAHEBOM IJIACTUHBI H
OIICHUTHh M3MEHEHHE MacChl 00pa3iia MIaCTHUHBI ITOCIEe 00padOTKH.

2. OCHOBHBIE TEOPETHYECKHUE CBEJEHUSA

[TnacTunbl pe3uHoTKaHeBble odceTHble BhiMyckatorcs no 'OCT 6451-75. B
3aBUCUMOCTH OT Ha3HAYEHUsI U3TOTORJISIOT IJIACTUHBI IIECTU TUIIOB JIJIS I€YaTaHUs:

A — 111 Ta3€THO-KYPHAJILHOM MPOAYKIIUUA HAa PYJOHHBIX O)CETHBIX MaIIMHAX;

b — Ha TUCTOBBIX OJIHOKPACOUYHBIX U IByXKPACOUHBIX MAIlIMHAX;

B — 17151 MaccoBoi mpoIyKIIMK Ha JTUCTOBBIX OJJHOKPACOYHBIX U MHOTOKPACOYHBIX
MaIllliHax;

Bb — n11 maccoBo MpOAYKIIMK HA JIMCTOBBIX OJHOKPACOYHBIX M ABYXKPACOUYHBIX
MalllhHaXx;

I' — mig8 mnpoaykKuwu ¢ TOBBIIMIEHHOM TOYHOCTBEO HA  MEJOBAaHHOW,
KapTorpaduueckoi 1 Tagkoi OyMare Ha JJUCTOBBIX MAIlIMHAX;

I — st y4eOHMKOB ¥ KHUT Ha BHICOKOIIPOU3BOUTEIBHBIX PYJIOHHBIX MAIlIMHAX.

Tomuua pabodyero pe3uHOBOTO CIOs JJi MIACTUH BCeX TUIOB He MeHee 0,5 MM.
[InacTuHBl BBIMTYCKAIOT pa3HbIX (OPMATOB, B 3aBUCHUMOCTH OT (opmara MalluH: IO
nuHe ot 800 1o 1700 mm, mmpune ot 460 1o 1400 mm u Tommwmue ot 1,80 1o 1,95 mm.
PaBHOMEpHOCTSH 10 TOJIIIMHE J0JKHA ObITh B nipenenax +0,02+0,03 mwm.

Pe3nHOTKaHeBbIE  IJIACTUHBI ~ UCHOBITHIBAIOT MO  (DPU3MKO-MEXaHUYECKUM
MOKa3aTesyisiM, TIJIaBHBIMU W3 KOTOPBIX SBISAIOTCA VYAJIMHEHUE TIOJA HArpy3Kou,
OTHOCHUTEJILHOE CHKaTUE, OTHOCUTEIHLHOE OCTATOYHOE CxKaTue (3ToMy Oblja MOCBAIIEHA
Hailla repBasi paboTa) ¥ U3MEHEHHUE MacChl MPU HA0yXaHUU PabOYero Ciosl.

HaGyxanue pe3unoBoro cios npu temneparype 20+2 °C nomxHo ObITh He Ooee
1,2 Mr/cM® B KepocHHe ¥ He Gomee | Mr/cM” B CBSI3YIOLIEM IEYATHBIX KPACOK. JTH
TpeOOBaHMS MPEIBABISIOTCS K TIacTHHaM tuna A u [,

Wtak, HaOyxaHue OMNpeessieTcsl M0 pa3HHUIle MacChl o0paslia TUIACTHHBI JI0 H
nmocie oO0paboTku pabodero pPEe3WHOBOTO CJOS KEPOCHMHOM (CBS3YIOIIEE IMEeYaTHBIX
Kpacok paccMmarpuBaTh He Oyzem) B TeueHue | yaca mpu Temneparype 20+2 °C.
HabyxaHue BHIPaKaeTcst B MI/cM®,

HaGyxanue pe3uHoBoro cios npu Temneparype 20+2 °C nomkHo ObITh He Ooee
1,2 Mr/cm® B kepocuHe 1 He Gosee | Mr/cM’ B CBA3YIOIIEM MEYATHBIX KPACOK.

Tenepp 3a1aéM UCXOAbIE TAPAMETPHI U MPOU3BOIUM PACUETHI.

B pacuérax mpumem, uto $=100 cm?.

3. OBOPYJAOBAHHUE N MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHMUE
1. KanekynsTop.



4. 3AIAHUE HA JTABOPATOPHYIO PABOTY
1. IIpousBectu pacuét HaOyxaHus 0(hCETHON Pe3NHO-TKAHEBOM TIIACTUHBI UCXO IS
13 MOJIy4YEHHOTO BapHaHTA.
2. 3Has HOPMBI JIAaHHOTO TIOKa3aTessl, IPOaHAIU3UPOBATH COOTBETCTBHE
MOJIYYEHHOT'O 3HAYEHUSI HOPME.

5. MOPAJOK BBITIOJIHEHUSA PABOTDI
Omnpenenuts HaOyxanue PTII, koTopoe BeIpakaercs B Mr/cM® 1 OIIpelIeNsAeTCS MO
bopmyre:

m:mz_ml

1000 |

rae M; — Macca 10 HaOyxaHwus, T,
M, — Macca mocJie HabyXaHus, T.
S — WIOMmAb MOBEPXHOCTH 00Pa3Ia, COMPHKACAOIIETOCS C KEPOCHHOM, CM’,
1000 — koa(pduniueHT nepecuéra.

1. COJEPKAHUE OTYETA
OTuéT M0JDKEH coJiepKaTh HEOOXO0IMMbIE PACUEThI M BBIBOBI 110 paboTe.
Hwxe npuBeieHbl BapuaHThI JJ1sI POBEICHUS PacuETOB.

2

Bapuant my, Mr m,, MT S, cMm
1 30,15 30,26 100
2 29,37 29,47 100
3 28,91 29,04 100
4 31,28 31,39 100
5 33,56 33,68 100
6 29,75 29,85 100
7 30,83 30,96 100
8 32,18 32,29 100
9 29,54 29,67 100
10 30,72 30,84 100
11 31,60 31,71 100
12 28,80 28,93 100

7. KOHTPOJIBHBIE BOITPOCHI
1. Kakue Bbl 3HaeTe TUIBI O()CETHBIX PE3MHOTKAHEBbIX MIACTUH?
2. Kakum o6pazom ompeaensiercs HaOyxanue PTII?
3. B kakux cpenax onenuaetcs HaOyxanue PTII?
4. KakoBbl HOPMBI TP OLIEHKE HAOyXaHUS TIaCTUHBI?

8. BUBJINOTPA®UUYECKHUN CIIMCOK
8.1. TexHomornuecknue WHCTPYKIIMA HA TPOLECC HU3TOTOBJICHUS O(CETHBIX
nevyaTHeix popm. — M., 1998.




8.2. Kunnxan [I'. DHuukionenusi mo mne4yaTHbIM cpenctBaM uHpopmanuu / I
Kunmnxan. — M.: MI'VII, 2003. — C. 217 - 2109.

8.3. [llonanckuu H.H. TexHomoruss ¢GopMHBIX mpoleccoB: ydeOHuk / H.H.
[Tonsuckuit, O.A. Kapramesa, E.b. Hanuposa. — M.: MI'VII, 2007. — C. 138-142.



Jlaboparopnas pa6ota Ne 5 (2 gaca)
NU3YYEHUE PASMEPHBIX IIOKA3ATEJEN U CTPYKTYPBI
MNOJIMMEPHBIX IINIEHOYHBIX MATEPUAJIOB

1. HEJIb PABOTbI
Heab padorei: VM3yueHue ocoOeHHOCTEN CTPYKTYpHI MOJMMEPHBIX MICHOYHBIX
MarepuanoB. OBinajeHNE METOAMKAMHU OINPEICICHHS MMOKA3aTENeH, XapaKTepU3yOIIHNX

CTPYKTYDY.

2. OCHOBHBIE TEOPETUYECKHUE CBEJIEHUA

[Ipn npou3BOACTBE IOJIMMEPHBIX IUICHOK M IPOBEIECHHM BXOJHOIO KOHTPOJIA
MAaTEepHAoB 00s3aTeIbHO KOHTPOIHPYIOTCS HX pa3MepHbIe MokasaTenn (Macca 1 M,
TOJIIMHA, PABHOMEPHOCTH 110 Tomumue). TomumHa u Macca 1 M IICHKH BIHSIOT Ha
TaKMe €€ CBOWMCTBA, KakK IPO3pavyHOCTh, IIPOYHOCTb, DJIACTHYHOCTb, TIa30- U
naponpoHuIaeMocTs (6apbepHble cBoiicTBa) M np. Kak mpaBuio, mpu yBeIHMUEHUHU
TOJILIMHBI TUIGHKH €€ OapbhepHble CBOMCTBA M MPOYHOCTH PACTYT, a MPO3PAYHOCTb U
3MIACTHYHOCTh YMEHBIIAOTCA. Macca 1 M” MICHKH OMpeneNseT Pacxo MaTepHana Ipu
MPOU3BOJICTBE MOJUTrpaprUUIecKON U YIIAKOBOUHOM MPOIYKILIUH.

JIns TIEHOYHBIX MaTEpUAIIOB, HUCIIOIB3YEMBIX B KadeCTBE 3aledaTbIBAEMbIX
MAaTEepUAJIOB U Ul JIAMMHUPOBAHUSA, BAXKHBIM II0KA3aTEJIEM SIBISETCS PAaBHOMEPHOCTD
I10 TOJIIIIMHE.

3. OBOPYJIOBAHUE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHHUE
1. TonuuHOMEpP (MUKPOMETD).
2. DNEKTPOHHBIEC BECHI.
3. JIunetika.
4. HoKHHULIBL.
5. O6pa3siibl MICHOK.

4. 3BAJAHUE HA JABOPATOPHYIO PABOTY
. Onpenenuts Macey | M* MOTHMEPHO# TUIEHKH.
. OnpenenuTth TONIIKHY TUIEHKU.
. ITpon3BecTu pacuéT MIOTHOCTH U YAEIBbHON MOBEPXHOCTH.

W N =

5. HOPAAOK BBIIIOJIHEHUS PABOTbBI
1. Onpenesienue macenl 1 M°
Macca 1 M° onpesensercst myTeM B3BEIIHBAHNS 0OPA3LOB [UICHOK OMPEIEIeHHOM
IUIOIIAIM U IEPECUYETOM 3aTEM MAcChl HA IJIOLIAAb JIUCTA B OAWH KBaJAPATHBIA METP.
1. Beipe3ars oOpa3ell IeHOYHOTo MaTepuaia B Buje kBajapara miomaasio 0,01
M (10%10 cm)
2. B3BecuTh 00pasell Ha 3IEKTPOHHBIX BECAX
m06p = ... T



3. PaccunTarth 3HaUCHHE BEJIMYMHBI MaCChI KBaJIpaTHOI'O METpPaA IJICHOYHOI'O
Marcpualia
m,.=... T
HOJ'IY‘ICHHI)IC JaHHBIC 3aHOCAT B CBOJHYIO Ta6J'II/IIIy 2.

2. Onpenaesnenue TOJMIIUHBI
TonmuHa onpezaensercss ¢ MOMOIBIO MUKPOMETPA U BBIPAXKAETCS B MUKPOHAX C
TOYHOCTBIO /10 1 MKM.

4, Ha o6pasne mienoynoro marepuana pasmepom 100%X100 mm wu3MepuTh
TOJILIMHY Marepuaia ¢ noMomprlo toiamuHoMepa THUB-1 B maTu Toukax: B LIEHTpE
KBaJpaTa 1 10 €T0 KpasiM.

S. 3anucaTh pe3yJbTaThl U3MEPEHU TOJIIMHBI HCCIEIyeMOro odpasua B
MATH TOYKaX B Ta0m. 1.7.
6. Paccuurtath cpenHee 3HaueHHE TOJIMHBI 10 (OpMYyJIE:
n
2.0
—_1
C
"5 1)
7. Paccuntath paBHOMEPHOCTD IO TOJILIUHE 110 POopMyJIE:
R = hmax - hmin .100%
h
@ (2)
8. Crenath BbIBOJI O paBHOMEPHOCTH IUIEHKH MO TOJIIIUHE:

R < 8 % — nnenka paBHOMEpHasi 10 TOJIIIKHE;
R > 8 % — nnenka HepaBHOMEpHAsI 110 TOJIIIHUHE
Tabmuma 1

hy,mxm | hy,mxm | hz,mxm | hy,mxm | hs,mMxm | hg, , MKM R, %

3. PacyeT NJIOTHOCTH H Y/J1€JIbHOM MOBEPXHOCTH
[I10THOCTBIO  Ha3bIBAIOT  (U3HYECKYIO0  BEJIMYUHY, OINpEACNsIeMyl0 IS
OJTHOPOJIHOTO BEIIECTBA €r0 MacCoi B €MHUIIE 0ObEMa.
[170THOCTH TOJIMMEPHOTO TIICHOYHOTO MaTepHalia PacCUUTHIBAIOT MO (GopMyJIe:
m__ Mo ;
h ! r/cM (3)

V So6p ’ cp
[IneHouHble MaTepuaabl XapakTEPU3YIOTCA OOJIBIIUM OTHOUIEHUEM YJEIbHOM
NOBEPXHOCTH K Macce. YJieabHas MOBEPXHOCTh OIpPEAENseT, CKOJIbKO TOTOBOTO
MaTepHalia 3aIaHHOM TOJIIMHBI MOYHO MPUTOTOBUTH U3 | KT TOJIMMEPHOTO paciliaBa.
VY nenbHast noBepxHOCTh (Y) paccuutbiBaeTcs 1Mo hopmylie:
1

Y=—, 2
d M“/KT (4)



6. COLEP’) KAHUE OTUETA
[TonyueHHbIE MaHHBIC 3aMKMCBIBAIOTCS B TaOMUIly 2, B KOTOPYIO 3aHOCST
pe3yabTaThl paboThl Bcel Tpynibl. B kauecTBe BhIBOJA JA€TCS CPABHUTEIBHBIN aHAIN3
MOKa3aTeJIeH IICHOK.

Tabnmma 2
Bun Macca, Tonmmuua, | PaBHOMepHOCTH | [I1MOTHOCT®, VY nennHas
nojanuMepa /M MKM 10 TOJIIIHHE, r/em’ MOBEPXHOCT,
% M%/KT

7. KOHTPOJIBHBIE BOITPOCHI

1. Kakue pa3mepHble TIOKa3aTeld KOHTPOJUPYIOTCA TMPHU IPOU3BOJCTBE
MOJMMEPHBIX TUIEHOK U MPOBEJCHUN BXOJHOTO KOHTPOJISI MaTepHasioB?

2. Ilo xakomy ImOKa3aTeN0 MOXHO ONPEACTUTh Pacxo] MaTepuaia Mpu
MPOU3BOJICTBE MOJIUTpadUUECKON U YIIAKOBOYHOM MPOAYKLIUN?

3. s yero HeoOXOUMO aHATM3UPOBATh TAKOM MOKa3aTelb, KAK pABHOMEPHOCTD
IJIACTUHBI 11O TOJIIIMHE?

4. KakuMu 3HaYeHHUSIMHU OTpaHUYeHa paBHOMEPHOCTH TUIACTUHBI 110 TOJIIUHE MTPU
e€ oueHke?
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