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Conep:xanue

Jlabopamopnas paboma Ne 1. I3yueHre aHaIOroBOW TEXHOJIOTUU
M3TOTOBIICHUS MEeYaTHBIX (hopMm (aexcorpadckoit meyaTu

Jlabopamopnas paboma Ne 2. I3yuenre nupoBbIX TEXHOIOTHIMA
U3TOTOBJIEHUS OPCETHBIX POPM MO CXeMe KKOMITbIOTep—
nevatHas (opmay Ha CBETOUYBCTBUTEIBHBIX MIACTUHAX

Jlabopamopnas paboma Ne 3. I3yuenne nupoBbIX TEXHOIOTHIMA
U3TOTOBJIEHUS OPCETHBIX POPM MO CXeMe KKOMITbIOTEp —
nevyatHast popmay Ha TEPMOYYBCTBUTENBHBIX IIACTHHAX

Jlabopamopnas paboma Ne 4. VI3ydaenne nupoBbIX TEXHOIOTHI
H3TOTOBJICHUS! O)CETHBIX MEYATHBIX (POPM IO CXeMe
«KOMIIBIOTEP — T€YaTHas MAIlIMHA»

Jlabopamopnas paboma Ne 5. 3yuenune niuppoBoi TEXHOJIOTHH
U3TOTOBJICHUS! OPCETHBIX MEUATHBIX (POPM IO CXEeMe
«KOMTIBIOTEP—TPATUIIMOHHAS TIedaTHast hopmay

Jlabopamopnas paboma Ne 6. 3yuenne ninppoBoi TEXHOJIOTHH
U3TOTOBJICHUS! OPCETHBIX MEYATHBIX (POPM IO CXeMe
«KOMITBIOTEP—IIPUHTEP

Jlabopamopnas paboma Ne 7. VI3ydaenne nudpoBOii MACOYHON TEXHOJIOTUU U3TOTOBICHUS

¢ekcorpadckux nevaTHeIx Gopm

Jlabopamopnas paboma Ne 8. 3yuenune niuppoBoi TEXHOJIOTHH
U3TOTOBJICHUS MEeYaTHBIX (PopM riy0oKoil nmeuatu
AIEKTPOHHO-MEXaHUUECKUM IPABUPOBAHUEM



JlabopaTopHas pa6ora Ne 1
W3YUEHUE AHAJIOTOBOM TEXHOJIOT U
N3TOTOBJIEHUSA TEYATHBIX ®OPM
TUIIOT'PA®CKOM NEYATH

IIpooonsicumenvrocms pabomer — 2 uaca

1. Hesanb padoTsI
M3yuuTh  TEXHOJOTHIO  W3TOTOBIEHUS  TUMOTpadCKUX  MEYaTHBIX  ¢GopM  Ha
dboTononuMepuszyeMbiX (OPMHBIX IJIACTUHAX KOMUPOBaHUEM C (POTOGOpM.

2. Conep:xanue padoThl
2.1. O3HAaKOMHUTBCS C TEXHOJOTHEH W3TOTOBICHHUS (POTOMONUMEPHBIX TUIOTPA(PCKUX
MeYaTHBIX (popMm.
2.2. I3roToBUTh (POTOMONMMEPHYIO NE€YaTHYI0 (OpMy KONMPOBAaHMEM U H3YyUUTh €€
CTPOEHHUE.
2.3. OLeHUTh BOCIIPOU3BE/ICHUE IITPUXOBBIX JIeTaJIeH PAa3IMYHBIX pa3MEpPOB HA NEYaTHOU

dbopwme.

3. TeopeTnueckoe 060CHOBaHHE

Tunorpadckue ¢Qortomonmumepupie medaTHble  (GOPMBI—ITO  (HOPMBI, Yy KOTOPBIX
NeYaTalonye, a B psijie CaydaeB U MpoOebHBIE 3JIEMEHTHI, (POPMHUPYIOTCS U3 (POTOMOINMEPOB
— BBICOKOMOJIEKYJISIDHBIX COEJUHEHUW, IIMPOKO IPHUMEHSIEMBIX B HACTOSIIEE BpEMS B
TUnorpadckoi nevarTu.

doronofuMepHble TedaTHble (OpPMBI  U3rOTAaBIMBAIOT Ha  (OTOMOIUMEPU3YEMBIX
mnactuHax (PIII) co cBerouyBcTBuTenpHOM PIIK Tommmuoir ot 0,5 mo 3 MM Ha
METAJUTMYECKON WJIM TIOJMMEPHOM Tmoyiokkax. Haumbonee tunuunoe crpoenue OIIII
tunorpadckoi medatu npuseneHo Ha puc. 7.1, a. doTononumepusyeMas KOMIO3UIUSA 2 Ha
(dbopMHOI MIIacTUHE MPUKpEIJIeHa K MOJJI0KKE U3 MeTajuia (CTajli) WIM U3 monuMepa (1moiu-
3GUpHON IUIEHKH) C TOMOUIBIO aAre3MoHHOro ciosi. Ha moBepxHOCTH camMoil MOANIOKKH
pacmojiaraercs TakKe MPOTHBOOPEOIbHBIM CIIOM, HEOOXOAMMBIA ISl TepepachpeeaeHus
OTPaXEHHOT'O OT MOJJIOKKH H3iay4yeHus npu sxcrnonupoBanuu OIIK. Oynkuuu o6oux cioes
MOTYT OBITh OOBEIUHEHBI B OJMH ar€3MOHHO-TIPOTUBOOPEONbHBIN cioi 3. Ha moBepxHocTH
®IIK pacrnonokeHa cbeMHas 3alllUTHAs [OJMMEpHas IUIEHKa, YyJaiaseMas Iepen
AKCIIOHMPOBAaHMEM. JTa 3amuTHas IuieHka uzonupyer PIIK oT nmpoHuKHOBEHUs KHciIopoa
BO3JlyXa, CHIIKAIOIIEro cBeTouyBCTBUTENBbHOCTh DIIK, a Takke nmperoTBpamiact BO3MOKHbBIE
MEXaHNYECKHUE MIOBPEKICHHS CBETOUYBCTBUTEIBHOTO ¢10s1 DIIK.

B cocrap ®IIK BXOAAT: HECBETOUYBCTBUTEIBHBIN IOJMMEDP, HEHACBILIEHHBII MOHOMEpP
(unu  onuromep), (QOTOMHUIIMATOP MOJUMEPHU3ALMH, PACTBOPUTENb, LEJEBbie H00aBKH,
rapaHTUpPYIOIIUE JOCTH)KEHHE W CcoXpaHeHHe TpeOdyeMmbIX CBOWCTB. B 3aBucuMoOcTH OT
npuposl wieHkooOpa3zyromero noaumepa OIIK pasznensrorcs Ha BOJOBBIMBIBHBIE H CITUPTO-
BOJIOBBIMBIBHBIE.

@IIK obnamaer CBETOUYBCTBUTEIBHOCTBIO K Y®d-u3nydyeHuto 30HbI A B HMHTEpBajl€ OT
35000 380 HM. B pe3ynpTaTe €ro BO3ACUCTBUS MPOUCXOIUT Peakius (HOTOMOIUMEpU3AIIUN
cnos, npuBojsAmas K mnorepe pactBopumoctd DIIK B cOOTBETCTBYIOIIEM BBIMBIBHOM



pactBope. Takum o6pazom ODIIK oTHOCATCS K HETraTUBHBIM CJOSIM, CHHXAIOUUM
pPacTBOPUMOCTb O AehCTBUEM Y D-U3ITydCHHUS.
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Puc. 7.1. Cxema uzroroBieHus Tunorpadckoit GoronoaumMepHor GopMsI:

a — (opMHas IIacTUHAa; 0 — OCHOBHOE 3KCIIOHMPOBAHUE; B — (hOpMa MOcCIie BHIMBIBAaHUS U
CYILIKH; T — JOIOJIHUTEIbHEE 3KCIIOHUpOBaHue; | — 3amuTtHas wienka; 2 — OIIK; 3 —
aJAre3MOHHO-TIPOTUBOOPEOIIBHBIN CIIOW; 4 — IMOJI0KKA;

5 — ¢otodopma

IMporece GoTONONUMEPU3AIUN COCTOUT U3 HECKOJIBKUX MOCICIOBATEIHHO MPOTEKAOIINX
CTaauil:
.
— obpa3oBaHue epBUYHbBIX pagukanoB ® + hv—®d — R

— WHULIMMPOBAHHE R + M — RMll _

— POCT LIeTIH RM; +M— RM;
RM2.+M—> RM3 ]
RM,.i +M— ®M,

— OOpBIB LIENH 2R -R-R
2R A +B

[Iponecc n3roroBienus poromnonumepHbix neyatHeix Gpopm (DIIID) BrmrouaeT, (cM, puc.
7.1) xounTposb Gotodopmbl ¥ (HOPMHOM TJIACTHUHBI, MOATOTOBKY OOOpPYIOBaHUS M BHIOOD
TEXHOJIOTUYECKUX PEKUMOB IKCTIOHUPOBAHUS U 00paOOTKH, OCHOBHOE SKCIIOHUPOBAHHE YEPE3
dorodopmy, BBIMBIBaHHE He3amoduMepu3oBaHHBIX ydacTkoB DIIK, cymky wu no-
MIOJIHUTEIBHOE YKCIIOHUPOBAHHUE.

dorodopmoii npu uzroroiennn OIIIID cay)UT HETFHOTICHOYHBI HETATUB, UMCIOIIIHHA
MaTOBYIO MOBEPXHOCTh C ONTHUYECKUMHU TIOTHOCTIMU: Dma> 4b; Dpin < 0,05b. HekoTtopsie
dopmHble mnacTHHB  Omaromapss  mepoxoBaTod  moBepxHoctH  DIIK,  momyckator
UCHOJb30BaHKuEe (POTO(HOPM, U3TOTOBIEHHBIX HA IUIEHKE C HEMATHPOBAHHOM MMOBEPXHOCTBIO.

OCHOBHO€ 3KCIIOHMPOBaHKE Yepe3 HEraTuB odecrneynBaeT (POTONOIUMEPU3ALINIO YUaCTKOB
OyAymHX MevaTalouIrnx 3JeMEHTOB ¢ (opmupoBanueM ux npodwis. [Ipoduas mevyararommx
3JIEMEHTOB, OLICHMBAEMbII YIJIOM HAaKJIOHA MX OOKOBBIX I'paHEl, IOJKEH COCTaBisITh 70+5°.
OTOT mapameTp ABISETCS BaXKHBIM IMOKa3zarenaeMm (opM Numorpadckoi medatu, OT KOTOPOTO
3aBUCAT PENPOAYKIMOHHO-TpaduuecKue nokasaresin GopM 1 UX THPAKECTOUKOCTb.

VYnanenue HezanoamMmepus3oBaHHBIX y4yacTKoB DIIK mpoucxoauT mpu BBIMBIBAHHH, B
IIporecce KOTOPOro I0J IEHCTBHUEM BBIMBIBHOIO pacTBopa HesanonumepuszoBanHas DIIK



nepexoauT B pactBop. Takum obpazom Qopmupyercs penbed medatHoil Gopmsl. Bricora
penbeda rneyaTarouMx AJIEMEHTOB CBSI3aHA C TOJIIIMHON (OPMHON MIACTHHBI U OMpeesseTcs
YCIOBHUSIMH TIPOBEACHHS MEYaTHOTO MPOIecca, B YACTHOCTH, BEIMYMHON Ie(OpMaIiy JeKeIs
YW HAKaTHOTO BajJMKa, HAHOCSIIErOo KpacKy Ha IeyaTaroniue 3jaeMeHThl (opmbl. BoicoTa
penbeda 3aBHCHT TAKXKE OT Pa3MEPOB IEUATAIOMIMX AJIEMEHTOB M PACCTOSHUS MEXAY HUMHU.
Toukocnoiuple OIIK BEIMBIBAIOTCS BINIOTEH 4O ITOUIOXKKH.

BriMbITas popma onosiackuBaeTCsl U BBICYIIMBAETCS NIPU TeMIieparype, paBHoil 60 — 65°
C, u [ONOJHUTENBHO OJKcHoHupyeTcsa YD-uznydeHueM. 3ajayedl JIOMOIHUTEIHLHOTO
SKCIIOHUPOBAHUS ABJISIETCS yIIy4lIeHUE N€YaTHO-TEXHOJOTNYECKUX CBONCTB
¢dorononumepHOr (HOPMBI, KOTOPOE JOCTHTAeTCS B PE3YyJbTaTe IMOJHOW IMOJIMMEPH3AINH
(b OTOMOINMEPU3YEMOTO CIIOSI.

s M3TOTOBJICHUSA OIIID NIPUMEHSETCS obopymoBaHue pa3Iu4YHON
MPOU3BOAUTEIBHOCTH. JTO MOTYT OBITh IPOLECCOPHI, IMOCTPOCHHBIE IO CEKUHOHHOMY
MPUHLNITY, TakX€ aBTOMATHU3WPOBAHHBIE TIOTOYHBIE JIMHUM, BBINOJHSAIOIIME MPOLECC
00pabOTKH SKCIIOHUPOBAHHBIX KOTIHA.

4. MeToauka BbINOJHEHUS PadOThI
N3yuenne texHonornyeckoro npouecca u3rorosieHus OIIIIP HaunHaercs co 3HaKOMCTBA
CO CTaausIMHU Tpoliecca. 3aTeM H3rOTaBIMBAeT NedaTHas Gopma, peXUMBI €€ W3TOTOBJICHUS
OTpeIeNIAI0TCs MpenoaaBareyieM Win ydyeOHbiM MactepoM.' Ilpu 3TOM ucmonb3yercs TecT-
00BEKT, COCTOSIIIINI M3 IITPUXOB M PABHBIX MM IO pazMepaM mpocBeToB oT 50 mo 300 MM
(puc. 7.2).

Puc. 7.2. BHeuHu# BA TECT-00BEKTA
Ha rotoBoit ¢opme ompenensror pa3mMepbl IITPUXOBBIX JETalell M BBICOTY penbeda
nedatHo! (HopMbl. JIOTTOTHNUTENEHO HAa TOTOBBIX MEYATHBIX (DOpMax BU3YyalbHO KOHTPOIHUPYIOT
COXPAHHOCTh NEYATAIOIINUX U YACTOTY MPOOEIBbHBIX JIEMEHTOB. [[]II]]
upuHy IITPUXOB U BBICOTY penbeda ONpeAessioT ¢ MOMOIIbIO KEHEBCKOW JTMHEHKU U
MukpockonoB MbHU-1 u MBY-4A (pe3ynbTaThl ©3MepeHU 3aHOCIT B TAOJIHILY).

5.I1opsiioK BHINOJIHEHUS] PA0OThI
5.1. O3HaKOMHUTBCSI CO  CXEMOW  TEXHOJOTMYECKOro  Ipolecca  H3rOTOBJICHUS
tunorpadckux Gopm.
5.2. Hapesats 06pa3usl BogoBsIMbIBHBIX DIIIT pazmepom 10x15 cm.
5.3. IlpoBecT OCHOBHOE SKCIOHHpoOBaHME. [IpenBapuTenbHO HEOOXOAMMO YIAIUTH
3alIUTHYIO TUIEHKY ¢ (DOPMHOI MIaCTHHBI.
5.4. IlpoBectu BeiMbIBaHUE HezanonmMepuzoBanHoi OIIK B Bozae u cymiky Gopm.



5.5. U3meputh pazmep MITPUXOB HA TECT-00bEKTE U NeYaTHOU (hopMe, HaUMHAas C CAMOT0

IIUPOKOI'o mrprxa.

5.6. M3aMepuTh BBICOTY pelibeda Ha TiedaTHOM Gopme.

5.7. Pe3ynbTaThl H3MEPEHUH YKa3aHHBIX TAPaMETPOB 3aHECTH B TAOIHUILY.

5.8. OneHnTh BU3yaJIbHO KAadeCTBO MEYaTHOM (OPMBI C TOYKH 3pPEHHUSI COXPAaHHOCTHU
MEYaTAIONIMX U YUCTOTHI MPOOETHHBIX 3JIEMEHTOB.

IToxka3aresu ne4yarHbix (popm

Tabnuua

Howmep n/n

Pa3zmepsl ITpUXOB Ha

TeCT-00BEKTE

Pazmepsb! mTprxoB Ha

nedaTHoil popme, MKM

Bricora penbeda Ha

nedaTHoil popme, MM

6.1. KomOrHUpOBaHHBIH

Combi.

6. O0opynoBaHue 1 MHCTPYMEHTBI

BOJIOBBIMBIBHOM (bOopMHBII

6.2. CraHOK [U1s1 pa3pe3ku (POPMHBIX IIACTHH.
6.3. Muxpockonst MBY-4A u MBH-1.
6.4. XKXeneBckas nuHeiKa.

6.5. Cexynmomep.

6.6. JIynma 10* uiam 30* mukpockon tuma MuKKO.

6.7. TecT-00BEKT.

7.1. dorononumepusyemas
«Nyloprinty wu apyras ¢popMHas MIaCTHHA.

7. MaTtepuajbl 1 pabo4yue pacTBOpbI

BOJOBBIMBIBHAs (bOpMHa}I

1.2. Bopa ni1st BeIMBIBaHUS HC3aIlOJIUMCPU30BAHHOI'O CJI0A.

8. Conep:kaHue MMCbMEHHOT0 0TYETA
8.1. Ha3Banue paboThl, €€ 1eJIb U COJIepIKaHKe, JaTa BBITIOTHEHUS PaOOoTHI.
8.2. TexHonorm4veckas KapTa Mpolecca H3roTOBJICHHS MeYaTHOW (HOPMEI.
8.3. Pe3ynbTaThl OLICHKH pa3MepOB MITPUXOB M BBICOTHI pelibeda (Tadauia).

8.4. Ananu3s nmoka3zaTeneil H3roTOBIEHHON eYaTHOW (DOPMBI.
8.5. BriBojibI 110 padore.

9. Bu6amorpadgpuueckuii Cnucox
Tonsancrkuit H.H. Texunonoruss ¢opmubsix mporeccoB: yueOnuk / H.H. Iomsuckmii, O.A.
Kapramesa, E.b. Haguposa.—M.: MI'VII, 2007. — C.211-214.

mponueccop THIIA

IJraCTuHa THIIA







JlabopaTopHasi pabota Ne 2
N3YUYEHUE AHAJIOTOBOM TEXHOJIOTUH
MN3TOTOBJIEHUSA IIYATHBIX ®OPM
®JEKCOI'PA®CKOM MEYATH

IIpooonsicumenvrocmo pabomer —— 2 uaca

1. lleab padoThI
O3HAKOMUTBCS C AHAJIOTOBOM TEXHOJOTHEH M3rOTOBICHHS (DIEKCOrpaCKUX MEeYaTHBIX
¢dbopm xommpoBanueM ¢ Gotodopm.

2. Conep:xanue padoThl

2.1. Uzyunts TEXHOJIOTHIO U3TOTOBJIEHUS ¢exkcorpadckux NEYaTHBIX
¢dopm xommpoBanueM ¢ Gpotodopm.

2.2.WzrotoButh (hnekcorpadckyro nevatHyo Gopmy.

2.3.01eHnTh BOCTIPOM3BEACHNE IITPUXOB (M MPOCBETOB) Ha (iexcorpadckoi meyaTHOH
dhopwme.

2.4. OnpenenuTs TOJIUHY U OCHOBaHHE MEYaTHON (POpMBI.

2.5. PaccunTath riryOMHY TpoOeTbHBIX 3JIEMEHTOB (POPMBI.

3. TeopeTuueckoe 000CHOBaHUE

@nekcorpadcekas nedatHas ¢GopMa TPENCTaBIseT coO0W THOKYIO YHPYro-3JIacTUUYHYIO
dbopMy BBICOKOM TM€YaTH C PACIOJOKEHHBIMH B OJHON TIUJIOCKOCTH TNEYaTaloIIUMHU
aneMeHTaMu. B Hacrosiiiee Bpemsi MPUMEHSIOTCSI B OCHOBHOM (hoTononumepHbie Gopmbl. [
WX W3TOTOBJIICHUS WCTOJIB3YIOTCS CBETOUYBCTBUTEIbHBIC (POPMHBIC IJIACTHHBI CO CIIOEM W3
doronomumepuzyemoit kommosunuu (PIIK), pacnmomokeHHOM Ha TOJIMMEPHOH, pexe Ha
MeTaunyeckoi noanoxke (puc. 8.1, a). TonmuHa KOMIO3UIUU, HAXOAAIIEHCS B BO3IYIITHO-
CyXOM COCTOSIHUH, MOXeT cocTaBisath oT 0,5 mm go 7,35 wmm; Haubosiee IIMPOKO
npuMeHsroTcss popmHbIe TUIacTUHBI co citoeM DIIK ot 0,76 MM 1o 2,84 Mmm. BeiGop mimacTuHbI
3aBUCUT OT THUNA 3aleyaThIBAEMOIO MaTepuaia, YCJIOBHMIl Ie4YaTaHWs W BUJA IE€YAaTHOU
npoaykiuu. Tak, 11 U3roTOBJICHHSI TIEYaTHON MPOIYKIIUHU C MOBBIIICHHBIMU TPEOOBAHUSIMHU K
KaueCTBy — MPUMEHSIOTCS TOHKOCJOWHBIE IJIACTUHBI, a JUIsl 3aledyaTblBaHUs, HAIpUMeEp,
ro¢ppokapToHa, HA00OpPOT, — TOJCTOCIOWHBIE TOMMMHOW A0 6,5 MM u Bbime. Kpome
¢dotononumepuzyemoro cios 2 (cm. puc, 8.1, a) B cTpykType (HOPMHOHN ITACTUHBI
NPUCYTCTBYET  3aluTHas IUieHka 4, HeoOxomuMmas st 3amutel  cioss  DIIK
OT MEXAHUYECKUX ITOBPEXKICHUMN, a TAKKE IIPOHMKHOBEHMS B HETO KHCIOPOJA M3 BO3IyXa.
[ToxpoBHbI cnoil 3 HEOOXOAUM ISl YIIyYILIEHHUs KOHTaKTa MpH KONMUpoBaHUH (HOTOGOpMBI Ha
OIIK.
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Puc. 8.1. Cxema nsrotoBienus ¢iexcorpadckoi popMbl: a — SKCIHOHUPOBAHHE
000POTHOM CTOPOHBI ITACTHHBL; O — OCHOBHOE SKCIMOHUPOBaHKE; B — (opMa Mociie BEIMBIBAHUS U CYIIKH; T —
(DMHUTIMHT; 1 — JOTIOTHUTEIbHOE dKCITOHUpoBaHue; 1 —momioxka; 2 — DPIIC; 3 — moKpoBHBIN CIIOH; 4 — 3amUTHAS
wieHka; 5 — ¢orodopma

TexHonmornveckuii Mpouecc U3roToBieHus (iaexcorpadckoil meyaTHo GopMbl TpHUBEICH
Ha puc. 8.1. TlepBas cramus — OSKCHOHUpOBaHHE 000pOoTHOM cTopoHBl DIIII.
OKCIOHUPOBaHHE OOOPOTHOM CTOPOHBI IJIACTUHBI MPOU3BOJAUTCS, KaK M OCHOBHOE
AKCIIOHUpoBaHue, Y @-uznyueHueM 30Hbl A, OHO HE0OX0AUMO ISl HOPMHUPOBAHUSI OCHOBAHUS
Oynymei neuyaTtHo (opmbl. B pesynbrate 3Toro oOecreynBaeTcsi HEOOXOAMMAas BBICOTA
nevaTaromux snemMeHToB. [log aeiictBuem axktuHuuHOoro Y ®d-uznyueHus 30HbI A C JJIMHOU
BoHbl 350380 M (puc. 8.1, a, 6) B cioe DIIK mnpoucxomut ¢(HOTOMHUIIUUPOBAHHAS
paaukanbHas (oromomumepuszaus, B pPe3ylbTare KOTOPOW HKCIIOHUPOBAHHBIE YYAaCTKH
TepsaloT pactBopuMocTh. Cragusi mnpouecca (puc. 8.1,6) Ha3biBaeTCs OCHOBHBIM
skcrioHupoBanueM (puc. 8.1 ¢ B). HeskcrionupoBanubsie yyactku ciosi @IIK B manpHelniem
yIAJSI0TCA MMyTeM JIMOO0 BHIMBIBAHUS (B COJIbBEHTHO-BBIMBIBHBIX PACTBOpaxX WIIM B BOJE), JTHOO
TepMUUYECKUM crocoboMm B mporeccope (hupmbr DuPont) mo texnonoruu Fast. Ctpykrypa
MOBEPXHOCTH (OPM, M3TOTOBJIICHHBIX C HCIOJIb30BAHHUEM BBIMBIBAHUS W TEPMHUYECKOTO
cnoco6a, mokaszana Ha puc. 8.2.



Puc. 8.2. Ctpyktypa nmoBepxHocTH (iekcorpadckoit medyaTHoi GOpPMBI, H3TOTOBJICHHOW ¢ UCTIONb30BaHUEM: | —
BEIMBIBaHHS, [ — Tepmudeckoro crmocoba

B cnyuae ynaneHus He3anoJMMEpPU30BaHHOIO CJI0Sl BBIMBIBAHHEM 00513aTENIbHOM sBIsETCA
MOCTeNyIOmas CTaaus CYIIKW; TPH HCIOJB30BaHUU TeXHONormu Fast HeoOXoanMocTb
IPOBEACHUS TAaKOM CTaAMU OTCYTCTBYET.

Kpome yxke  yKa3aHHBIX BBIIIE CTAAUil  TEXHOJOTHS  M3TOTOBIECHUS  (HopMm
npeaycMaTpuBaeT TmpoBeneHue ¢uuummHra (puc. 8.1, 1). OuHMImMHTOBas 00paboTKa
(¢puaMIIMHET) ocymecTBisieTcs Y P-nzmyuenuem 30ub1 C (muHa BoHb! 250+260 HM), KOTOpOE
o0aaeT HU3KOW IMPOHUKAIOLIEH CIIOCOOHOCTBIO M BBICOKOW SHEprueil, u HeoOXxoauma mjis
yCTpaHEHHS JTUIKOCTH MOBEPXHOCTH MeYaTHON (GOpMBI. J(OTOTHUTEIHHO C TENBIO MOBBIIICHHS
(U3MKO-MEXaHMYECKUX CBOMCTB (OpMBI IJs 3aBeplIeHUs Mpolecca (BoTornoinMepusanuu
IIPOBOJIUTCS CTaJUs JAOIMOJHUTEIBHOIO 3KCIOHUpoBaHus Y @-uznydeHueM 30Hbl A (puc. 8.1,
m). B pe3ynprare 3Toro nmeuatHas popma mproOpeTaeT BBICOKYIO THPAXKECTOMKOCTh, KOTOPAs
cocTaBisieT | MJIH OTTHCKOB.

B anamoroBoil TEXHONOTMH W3rOTOBIEHUS (QuekcorpadCKux TMe4yaTHbIX (opM Ha
mwiactuHax co cinoeM PIIK mpumenstores ¢otodopMbl B BHIE LEIBHOIUIEHOYHOIO, B
OCHOBHOM C MaTHPOBAHHOM MOBEPXHOCTHIO HETATHBA, N3TOTOBJICHHBIE HA TAIIOT€HCEPEOPSIHBIX
¢doromenkax. HeraTuB noimkeH MMETh MpsiMoe M300pa’keHUE, a MaKCUMaslbHasi ONTHYECKas
IUIOTHOCTh Dy HETIpO3padyHbIX y4acTKOB (GoTodopmbl cocTaBisieT 4b, & Dpin , MPO3pavHbIX
y4acTKOB He J0JkHa npesbimath 0,055.

4. MeToauKa BbINOJHEHUS PadoThI

[Tocne 3HAaKOMCTBA € TEXHOJOTMYECKMM IPOLECCOM M3rOTOBIEHUS (iexcorpadekux
Ne4yaTHbIX (OPM CTYAEHThl M3rOTABIMBAIOT IMEYaTHYO (QOpMy MyTeM KONMPOBAHMS
n300paxkeHus: ¢ Goropopmbl Ha GOPMHYIO IUIACTUHY (PEXKHUMBI U3TOTOBJICHUS YKa3bIBAIOTCS
IIPEIO/IaBaTeNIEM).

B kauectBe (otodopmsr (puc. 8.3) ucnosb3yeTcsl IJICHOYHBIH HETraTUB, COAEp Kalluil
HITPUXOBbBIE JIETAJH: IITPUXU U MPOCBETHI; (PparMeHThl MIpU(Ta pa3IMUHOTO KErisl, OTACIbHO
CTOAILME TOYKHU B HETATUBHOM U MO3UTUBHOM UCIIOJHEHUH, CETKY U3 JIMHUM.

Ha roroBoii mnewaTHOi ¢opMe C TNOMOIIBIO JYyNbl WIM MHUKpockona 30-KpaTHOTro
YBEJIIMYCHHUS OLIEHUBAIOT BOCIPOM3BEICHHE IITPUXOBBIX JeTalell mpudra U OTACIBHO
CTOAILIUX TOYEK.

Kpome Toro, Ha'monmyueHHOW mnedaTHOW (opMe MpH HCIOIB30BAaHUU TOIIIMHOMEpA
U3MEpSAIOT TOJIIMHY OCHOBaHUS (OPMBI M TOJNLIMHY (OPMBI, KOTOPYIO OLEHUBAIOT BBICOTOMN
mnamku—~Ng,. M3MepeHus npoBoATCs Ha ydacTKe IUIONIA/bIo He MeHee 5X5 (MM).



Puc. 8.3. Buernuii Bux TecT-00beKTa

TocJie 3TOro OLEHNBAIOT IIyOHHY IIPOGENbHBIX 1eMeHTOB — Npy, 110 popmyie
hnp: hd) - hocu .

[TomyueHHbBIE pe3ynbTAaThl CPABHUBAIOT C JAHHBIMH, PEKOMEHIIOBAHHBIMHU JJIs1 (POPMHBIX

TJTACTHH PA3JIMYHON TOJIIMHBI (CM. Ta0I.).

Tabnuya

PexomengoBanHasi riryoumHa nmpooebHbIX 3JIeMeHTOB GoTonojmMepHbIX Gopm
Howmep TomnmyHa MIaCTUHBL ['my6una npoGenbHbIX
9JICMCHTOB, MM
1 1,14 0,5+0,75
2 1,70 0,7+1,0
3 2,54 0,7+1,0
4 2,84 0,7+1,0
5 3,18 1,0+1,2
6 6,35 1,5+2,0+

HpI/IMC‘{aHI/Iel YKa3aHHBIﬁ B Ta6J'H/ILIC Auana3oH pa3sMCpoB T. HYGI/IHLI HpOGCJ’ILHBIX QJICMCHTOB 3aBHCHUT OT

xapakTepa n300pakeHus (pacTpoOBOro, IITPUXOBOIO).

Ha ocHOBaHMHM MOJIYYEHHBIX PE3YJIbTATOB AEIAIOT BBIBOABI O PEKUMaX U3TOTOBIECHUS (DOPMBI,
00eCTIeUnBAIOINX TOJTYYCHHE 3aJaHHBIX 3HAYCHHH MMOoKa3aTelis Nnp .

5. IlopsiioK BHINIOJIHEHUS PAdOTHI

5.1. O3HaKOMUTBCS C TEXHOJIOTHEN U3TOTOBICHUS (priekcorpadcKux Gopm.
5.2. TloaroroButh 06pazen GopMHOIA MIACTHHBI HEOOXOIUMOTO pa3Mepa.
5.3. TIpoBectu 3KkCcrIOHUPOBaHUE 0OOPOTHON CTOPOHBI (DOPMHOM TUTACTHHBI.
5.4. IIpoBecTr OCHOBHOE SKCIIOHUPOBaHUE (POPMHOM IJIACTUHBI C JIUIIEBON CTOPOHBI Yepe3
HeraTuBHYI0 (Gotodopmy. I[lpeaBapuTenbHO HEOOXOAMMO YAAIUTHh 3AMIMTHYIO IUIGHKY C

(GhOpMHO¥ TUTACTHUHEI.

5.5. [IpoBecTu yaajieHne HE3aMOIMMEPU30BAHHOIO €10 OJHUM U3 BO3MOKHBIX CIIOCOOOB.



5.6. [IpoBectn mociemyromue omnepanuu: Cymky (Ipu HEOOXOAUMOCTH), (UHUIIMHT,
JOTIOJTHUTEbHOE YKCIIOHUPOBAHHUE.

5.7. 3amepuTh TOMMUHBI (HYOPMBI U OCHOBAHHSI IEYaTHON (POPMBI.

5.8. Ouenuts rmyOMHY IPOOETHHBIX 3JIEMEHTOB.

5.9. Cnenath BBIBOJIBI O COOTBETCTBHHM TJIyOWHBI TPOOEITBHBIX 3JIEMEHTOB 3aJaHHBIM
3HaUeHUsIM (CM. Tadl.).

5.10. Onenuth BocHpou3BeAcHUE Ha GopMe IMTPUXOBBIX JeTajeH, mpudTa U OTACIBHO
CTOAIIUX TOYEK.

5.11. [Ipoananu3zupoBaTh pe3yabTaThl OLICHKU IITPUXOBBIX JIETATCH U TOUEK.

6. OGopynoBaHMe M HHCTPYMEHTBI
6.1. DkcnoHUpYyIOIIEe YCTPOICTBO.
6.2. YcTpoicTBO Ui BEIMBIBaHUS JIMOO TepMUYecKuil mpoueccop ¢upmer DuPont.
6.3. JIyma 10%*.
6.4. Muxpockomn 30* Tuna Mukko.
6.5. TommuHOMED.
6.6. TecT-00BEKT.
6.7. Pe3ak.

7. MaTtepuaJibl 1 pabo4yue pacTBOpPbI
7.1. ®otononumepuzyemass (opmHas miacThHa (THN TUIACTHHBI OMpEAETsSeT BBIOOP
Ipouecca yIaleHNs He3al0JIMMEPU30BaHHOTO CII05).
7.2. BEIMBIBHO# pacTBOp (TUI €T0 3aBUCUT OT ()OPMHOU TUTACTHHBI).
7.3. Hetkanblii MaTepuai 11 TEPMUYECKOTO CIIOCO0a yAaaeHHs He3am0IMMEPU30BAaHHOTO
CJIOSI.

8. Conep:xaHue NMMCbMEHHOI0 0TYETA
8.1. Ha3Banue paboTsbl, €€ LeNb U COJepKaHKe, AaTa BHIMOJIHEHUS paOOTHI.
8.2. TexHonormueckass KapTa TMpolecca H3rOTOBICHUS ¢uiekcorpad)ckoil TeyaTHON
(bopMBI.
8.3. Pe3ynbTaThl OLIEHKH BOCIIPOM3BEICHHS JIEMEHTOB TeCT-00hekTa (Tabm8.2).
8.4. Pe3ynbTaThl OLIEHKHU TJIYOUMHBI MPOOETHHBIX AJIEMEHTOB.
8.5. BeiBogm 1o pabore.

9. bubamorpaguyeckuii CMIUCOK
Honsanckui H.H. Texnonmorusi popmubix mporueccoB: yueOHuk / H.H. IMonsuckuii, O.A.
Kapramesa, E.b. Haguposa. — M.: MI'VII, 2007. — C. 179- 184, 192~ 196, 196-208.



JlaGopaTtopHnasi paGora Ne 3
W3YUYEHUE IU®POBBIX TEXHOJOIUM U3TOTOBJEHUA O®CETHBIX
®OPM IO CXEME «KKOMIIBIOTEP — IIEYATHASA ®OPMA» HA
CBETOYYBCTBUTEJBHbBIX IIVIACTUHAX

IIpooonxcumenvrocms pabomvl —— 2 uaca
1. eab padoTsl
N3yunth mudpoBbie TEXHOJOTUM HM3TOTOBJICHHS OQCETHBIX MEYaTHBIX (opM MO cxeme
«KOMTIBIOTEp — mevaTHas (hopMay Ha CBETOUYBCTBUTEIbHBIX IJIACTUHAX.

2. Copep:xanue padoThl

2.1. O3HaKOMUTECS C NU(PPOBON TEXHOJIOTHUEH H3TOTOBJICHHS OPCETHBIX (OPM IO CXEeMe
«koMmmbroTep — reuatHasi popmay (CTP).

2.2. O3HaKOMUTBCSI C KJIacCH(PHKAIMeld CBETOUYBCTBUTEIBHBIX (OPMHBIX IIJIACTHH,
UCTOJIB3yeMbIX B U poBbIX TexHoJorusx CTP.

2.3. I3yuntp  TEXHOJOTHMM  M3TOTOBIEHHS  (HOpM  Ha  Ppa3IUYHBIX  THUIAX
CBETOYYBCTBUTEIIbHBIX TUIACTHH.

2.4. OueHNTh BOCIPOU3BEICHHUE JeTaliell M300pakeHUsT Ha TOTOBBIX IMEYAaTHHIX (hopmax,
M3TOTOBJIEHHBIX Ha CBETOUYBCTBUTEIBHBIX IJIACTUHAX U CAETATh BHIBOJIBI.

3. TeopeTuueckoe 000CHOBaHUE

[{udpoBbie TEXHOIOTHH U3TOTOBICHUS OQCETHBIX MEYATHBIX (DOPM IO CXEME «KOMITBIOTEP
— meyaTHas (opmay OCYIIECTBISAIOTCS MyTeM IO3JIEMEHTHOM 3amucu M300pa)KeHUs Ha
dbopmHuble TuiacTuHbl. DopMHpoBaHUE W300paKEHUS MPOUCXOJIUT B PE3yNbTaTe Ja3epHOTO
BO3JICUCTBUS U3NydeHus. [[1s 3amucu Ha CBETOUYBCTBUTENIbHBIE (POPMHBIE TUIACTUHBI IIIUPOKO
MpUMEHSIETCS U3nydeHue ¢ JMHoN BoHbl 405—410 uM (puoneToBoit o0aacTH CrieKTpa).

B nacrosiee-BpeMs B Kaue€CTBE CBETOUYBCTBUTENIbHBIX IJIACTUH UCIIOIB3YIOTCS (DOPMHBIE
IUIACTUHBI C ()OmMonoaumepusyemul;M cioem u ¢ cepebpocooepxicawmum cioem. OHU UMEIOT
JIOCTAaTOYHO BBICOKYIO UYBCTBUTEJIBHOCTb, MPUUYEM IUIACTUHBI C cepeOpocoiepKaliuM CIIoeM
SBJIAFOTCS ©60Jiee YyBCTBUTEIBHBIMU U O0JIAIAIOT JIYUITUMHU PETPOTYKIIMOHHO-TPAPUISCKIMHI
CBOMCTBaMH, YEM IJIACTUHBI C (POTOMOIUMEPU3YEMBIM CIIOEM.

B ¢opmubix miactunax ¢ gorononumepusyeMbiM ciioeMm (PIIC) B pesynbrare aeiicTBHS
U3ITy4EHHUs MPOUCXOIUT 00pa30BaHME MPOCTPAHCTBEHHOM CTPYKTYphI. s ycunenus sddexra
BO3JICHCTBUSL M3JIYYCHMs] SKCIOHMpPOBAHHAs IUJIACTMHA MOJABEPraeTcs HarpeBaHHio, olecre-
YUBAIOIIEMY YIIPOYHEHUE MOJUMEPHON CTPYKTYPHI. Y HEKOTOPHIX THUIIOB (POPMHBIX TIIIACTHH C
OIIC Ha MOBEPXHOCTH ITOTO CJIOS MOXKET paclojaraTbCsl JOMOJHUTEIbHBIA CION ISt
MOBBITIICHUS 3PHEKTUBHOCTH MEPBUYHOTO BO3ACHCTBUS JTA3€PHOTO U3TYyUYCHHUsI, B 3TOM CiIydyae
HarpeBaHue TIIOclie SKCIOHHUPOBAHHUS HE NPOBOAMTCA. B nmanmpHeileM OCyLIECTBISETCS
MIPOSIBJIEHUE, B PE3YJIbTATE KOTOPOr0 HEAIKCIIOHUPOBAHHBIE YYACTKH CJIOS YAAISIIOTCS.

[Iponecc 3amucu Ha cepeOpocoepsKale MIACTHHBI COMPOBOXAAETCS BOCCTAHOBICHUEM
cepeOpa U 00pa3oBaHMEM YCTOWUYUBBLIX CBsI3€H cepebpa C KeIaTHHON SMYJIbCHOHHOTO CIIOS.
[Ipn mocnenyoomeM NPOSBICHUU TMPOUCXOAUT OOpa3oBaHUE KOMILIEKCOB cepedpa W uX
¢ y3UOHHBIN MepeHoc Yepe3 OaphepHbIi CIION K TOBEPXHOCTH MOJIOKKH.

Takum oOpa3zomM MPOUCXOTUT (POPMUPOBAHHE TMEUATAIONIMX MPOOETHHBIX AJIEMEHTOB Ha
CBETOYYBCTBUTEIBHBIX TUIACTHHAX.



TexHONOrn4eckne Mpouecchl M3rOTOBJIEHMS MEYaTHBIX (JOPM Ha CBETOUYBCTBUTEJIBHBIX
IUIACTHHAX MOKa3aHbl Ha puc. 9,1 u 9.2. [locne 3anucu M300pakeHUs JTa3epPHBIM UCTOYHUKOM
HKCIIOHMpPOBaHHAas (pOpMHas IUIACTHHA, KaK MPaBUIIO, ITOIBEPraeTcsi HEOOX0AUMON 00paboTkKe
B XUMHYeCcKUX pactBopax. [Tocne nposenenus coorsercTByromei o0pabotku (cm. puc. 9.1 u
9.2) nonmyuaercs nevarsas ¢popma, COCTOSIIAS U3 [I€YATAIOIUX U MPOOETbHBIX IEMEHTOB.

4. MeToauKa BbINOJHEHUS PadoThI
Kaxk Bumno u3 puc. 9.1 u 9.2 ciou popmubix miactui—®PIIC paboTaroT B HEraTUBHOM, a
CJIOU cepedpOoCcoAepKAINX MIIIACTUH — MO3UTUBHOM PEXKHUME.

Puc. 9.1. Cxema u3roToBiieHUs (HOPMBI Ha CBETOUYBCTBUTEIBHOHN TIACTUHE ITyTeM (OTOTIONUMEPHU3AIHH: a — (HOPMHAs
IUTaCTHHA; 6 — 3amiCh N300paKeHNS; B — HarpeBaHue; T — yJaJIeHIe 3alllATHOTO CIIOS; [ — IeYaTHas Gpopma mocie
mposBiIeHus; 1 — MomyIoxkKa; 2 — (HOTOMOIMMEPHU3YeMBIi CJIOH; 3 — 3alIUTHBIN CII0i; 4 — jasep; 5 — HarpeBaresb; 6 —
MeYaTalomui 3IeMEHT; 7 — TPOOEITBHBIN dJIEMEHT

/4_;
2

Rl 7 6

Puc. 9.2. Cxema u3roToBiieHUsT (OPMBI Ha CBETOUYBCTBUTEIBLHOM cepedpocoepxalieii TuractuHe: a — GopmHast
TUIACTHHA; O — 3amKCh U300paKEHUS; B — MPOSBJICHHE; I — redaTHas popma; 1 — mouioxkka; 2 — CJIOW ¢ IIEHTpaMu
(bus3muecKoTo NPOSBICHHS; 3 — OaphePHBIN CIIO; 4 — 3MYJIBCHOHHBIN CIOH; 5 — na3ep; 6 — TedaTaroniuil dJIeMeHT; 7
— npoOeNbHBIN dJIEMEHT

B pamkax paGoThl CTyIE€HTHI WM3Yy4alOT HU(PPOBBIC TEXHOJIOTHH MOJYYCHHS] OQPCETHBIX
MeYaTHbIX OPM Ha CBETOUYBCTBUTENBHBIX IJIACTUHAX.

OHu TakkKe 3HAKOMSTCS C PA3NMYHBIMH TUMAMU (POPMHBIX IUIACTUH M TE€YaTHBIMU
dbopMaMM, U3TOTOBIEHHBIMM HAa O3THUX I[UJJaCTHMHAX, TOJydas [MpeACTaBlI€HUE O
c(hOpMUPOBAHHBIX MEYATAIONINX U MPOOETHHBIX JIEMEHTAX.

OKCTepUMEHTabHAsl 4YacTh pPa0OTHl CTaBUT CBOEH IIENBI0 OIEHKY BOCIPOHW3BEICHUS
netaned u3o0paxkeHuss Ha (opMax pa3IUYHBIX THUMOB. KayecTBO BOCHpOU3BEACHUS
M300paKeHUsT KOHTPOJUPYETCS C TMOMOIIbI0 Jynbl ¢ 10-KpaTHBIM yBEJIMUYEHUEM WU



Mukpockona ¢ 30-KpaTHbBIM YBEJIMYCHHEM, IIPH 3TOM OLICHMBACTCS KOH(HUTypallns pacTPOBBIX
TOYCK, MX HAJMYKME B CBETAaX W Pa3MbITHE, BOCIIPOU3BECHUE IITPUXOBBIX JCTAlICH U JIPyrue
0COOEHHOCTH.

5. llopsinok BbINOJTHEHHUS PadOThI

5.1. I3yunuTh TEXHOJIOTHMYECKHUI MpOIecC HU3roTOBIEHUS O(ceTHBIX (opM Mo cxeme
«KOMITBIOTED - TIeYaTHas PopMay.

5.2. V3yunTs 1 mpoBecTH KIacCU(PUKAINIO CBETOUYBCTBUTEIBHBIX (POPMHBIX IIJIACTHH.

5.3. Onucarh CTpOEHHE IEYaTHBIX (OPM PpaA3IUYHBIX THUIOB, H3IOTOBJIEHHBIX Ha
CBETOYYBCTBUTEJIbHBIX IUIACTUHAX.

5.4. OueHUTh BOCIPOU3BEIEHUE PACTPOBBIX TOYEK U IITPUXOBBIX JeTajeld Ha
IPEUIOKEHHBIX IIeYaTHBIX opMax.

5.5. Onucate pe3ynbTaThl OLEHKU U JAaHHBIC 3aHECTU B TAOJIUILY.

5.6. Caoenatp BBIBO/IbI 0 TEXHOJIOTUYECKUX BO3MOXHOCTSX NE€YaTHBIX
(G opM, IOJYUYEHHBIX HAa CBETOUYBCTBUTEIbHBIX (DOPMHBIX MJIACTHHAX.

6. O6opynoBanue 1 HHCTPYMEHTHI
6.1. JIyna 10%*,
6.2. Mukpockon 30* Tuna MUKKO.

7. MatepunaJbl H pa6oyue pacTBOPbI
7.1. O6pa3upbl CBETOUYBCTBUTEIbHBIX (POPMHBIX IJIACTHH.
7.2.00pa3upl 0PCeTHBIX MEYaTHBIX (HOPM, M3TOTOBICHHBIX MO IMU(PPOBBIM TEXHOJIOTUSIM
Ha CBETOYYBCTBUTEIBHBIX (JOPMHBIX IIACTHHAX.

8. Conep:kanne NMuCbMEHHOTO O0TYETA
8.1. Ha3Banue paboThl, €€ 1eJIb U COJIEpIKaHHE, JaTa BBITIOJTHCHHUS.
8.2. Knaccudukaiys cBETOUyBCTBUTEIBHBIX (POPMHBIX TUIACTHH.
8.3. Cxembl TEXHOJIOTUYECKIX IPOIIECCOB U3TOTOBIICHUS MeYaTHBIX
(dhopM Ha CBETOUYBCTBUTEIHHBIX TUIACTHHAX.
8.4. Pe3ynbTaThl OIICHKH BOCIIPOU3BEICHHUS JIETANICH U300paKCHUS
8.5. BriBobI 1o padorTe.

Tabnuya
Iloka3arenu ne4aTHbIX Gopm
Homep n/n Tumnbl ne4aTHbIx Gpopm BocnpousBenenue uzoopaskeHusi Ha MeYaTHOH
dopme
PacTpoBOro IITPUXOBOTO
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9. bubamorpadguyeckunii CIUCOK
Tonsnexuii H.H. Texnonorust popmubix mporeccoB: yueOnuk / H.H. Iomsuckuit, O.A.
Kapramesa, E.b. Hagupoa.—M.: MI'VII, 2007. — C. 230 - 238,241 - 242,245 - 258.



JlabopaTopHas padora Ne 4

W3YUYEHUE IU®POBBIX TEXHOJOIMIA U3TOTOBJIEHUS O®PCETHBIX
®OPM 110 CXEME «<KOMIIBIOTEP — ITEYATHAA ®OPMA»
HA TEPMOYYBCTBUTEJIBHBIX IINTACTUHAX

IIpoooncumenvrocms pabomvl —— 2 uaca
1. eab padoTsl

W3yante 1UQpOBBIE TEXHOJOTUU HM3TOTOBICHHS OQCETHBIX MEYATHBIX (OPM IO CXEMe
«KOMITBIOTEp ~ —  me4aTtHas  (opma»,  TMONYYEHHBIX  HA  Pa3NUYHBIX  THUIAx
TEPMOYYBCTBUTEIIbHBIX IUIACTHH.

2. Conep:kanue padoThl

2.1. O3HaKOMUTBCSI C OCOOCHHOCTSIMH LU(POBBIX TEXHOJOTHHA MOTyYeHHUS O(CEeTHBIX
dopm mno cxeme «koMmmblorep—IeuatHas ¢(opma» (CTP) Ha TepMOUYyBCTBUTENIBHBIX
IUTaCTUHAX.

2.2. 3yunth KiaccUPUKAIMIO TEPMOUYBCTBUTEIbHBIX (POPMHBIX MJIACTUH, IPUMEHSAEMBIX
B ¢ poBbIx TexHoJorusx CTP.

2.3. O3HaKOMUTHCS C TEXHOJIOTHSAMHU U3TOTOBJICHUS MEYATHRIX ()OPM HA PA3TUYHBIX THITAX
TE€PMOYYBCTBUTEIbHBIX TUTACTHH.

2.4. Ha roTOBBIX MEYaTHBIX (OpPMax, MOTYUYEHHBIX HA TEPMOUYBCTBUTEIBHBIX TUIACTHHAX,
OLIEHUTH BOCIIPOU3BEICHIE PACTPOBBIX U IITPUXOBBIX JETAEH.

3. TeopeTuueckoe 000CHOBaHUE

B otnnune ot texnonoruit CTP, peanusyeMoil ¢ UCIIOJIb30BAaHUEM CBETOYYBCTBUTENIBHBIX
TUTACTUH, 3aliCh H300paKEHUS HA TEPMOUYYBCTBHUTEIBHBIC IUIACTUHBI OCYIIECTBISETCS
Ja3€pHBIM U3JIy4E€HUEM C JUIMHOM BosHbI Oonbuie 830 HM, T. e. IK-o6sactu criekrpa.

Hcnonb3yemble B 3TOH TEXHOJOTHMHM (DOpPMHBIE MIACTHHBI 00Jalal0T 3HAYUTENBHO OoJiee
HU3KOM YyBCTBUTEJIBHOCTBIO, YEM CBETOYYBCTBHUTEIBHBIE IUIACTHHBI, OJHAKO YPOBEHb HX
pPEeNpoNyKIIMOHHO-TpaUUecKuX CBOMCTB  Bblmle. Jlpyroe oOTIMuYMe  HCHOJIb30BaHUS
TEPMOUYYBCTBUTENBHBIX IIJIACTUH COCTOMT B TOM, 4YTO 3alMCh H300pa)K€HUS Ha HHX
OCYLIECTBIIETCS Ha CBETY, YTO YIPOLIAET IPOLECC.

B ucnonbezyembix B TexHosoruax CTP TepMouyBCTBUTEIBHBIX MJIACTUHAX O] IEHCTBUEM
W3JIy4CHUS IIPOUCXOIAT IIPOLIECCHI TEIJIOBOTO BO3JICUCTBUS, TaKue KaK
TEPMOCTPYKTYPUPOBAHHE, TEPMOAECCTPYKLUSA, U3MEHEHUE arperaTHOr0 COCTOSIHMSI, UHBEPCUS
CMa4MBAEMOCTH.

TepmocmpykmypupoéaHnue, CONPOBOXKAAEMOE IOTEPEU PACTBOPUMOCTH, IPOUCXOIUT B
pe3ysbTaTe CTPYKTYPUPOBAHMS IOJHMMEPHBIX KOMIIO3MLMI IOJX NEUCTBHEM H3IydeHus. B
OONBIIMHCTBE CIYYaeB H3-3a HEIOCTATOYHOTO YIMPOYHEHHUS MOJUMEPHOM CTPYKTYpPHI IPU
NEBUYHOM BO3JEHCTBUM U3IY4YEHUs AJIS 3aBEPILIEHUS MpoLecca CTPyKTypUpOBaHuUs TpeOyercs
JOTIOJIHUTEIILHOE HAarpeBaHUE.



Tepmoodecmpykyus o0ecriednBaeT PacTBOPEHHE MOJUMEPHOTO CJIOSA, B COCTaB KOTOPOTO
BXOJIST CIeLMaIbHbIe UHTUOUTOPBI, CIIOCOOHBIE Pa3pylIaThCsl IPU HAarpPEBaHUU B pe3yJIbTaTe
BO3/€HCTBUS U3ITYyUYECHHUS.

VYKa3zaHHBIE TPOLECCH TPEOYIOT MPOBEACHUS OOpPaOOTKM B XMMHUYECKUX PACTBOpPAX —
IPOSIBICHHUS, HE00XOAMMOI0 s yJIaJIeHUs HEAKCIIOHUPOBAHHBIX (ipm
TEPMOCTPYKTYPUPOBAHHUH ) TUOO 3KCIOHUPOBAHHBIX (IIPU TEPMOJAECTPYKILIUN) YUACTKOB.

H3zmenenue acpecamnozco cocmosanus TOJA JEHCTBUEM H3JIyYEHUS COINPOBOXKIAETCS
poueccoM cyonumanuu (BO3TOHKH), B pPE3yJbTaTe KOTOPOM 3KCIOHMPOBAHHBIE YYACTKH
YIQJISIOTCSL HEMOCPEICTBEHHO B IIPOLECCE BO3ACUCTBUS M3JIyu€HUs, NO3TOMY 00paboTKa B
XMMHYECKHX PACTBOpaXx IOCJE SKCIIOHUPOBAHUS HE TpeOyeTcs.

Hneepcua cmavueaemocmu, T. €. U3MEHEHUs, KOTOpPbIE INPOUCXOIAT MOA JEHCTBHEM
U3JIy4YE€HUs Ha MOBEPXHOCTH IMOJIMMEPHBIX IUIEHOK, NIPUBOAAT K OOpa30BAHMIO TPYII MHOTO
CTPOEHHS, YEM B UCXOJHOM CJI0€. DTO MO3BOJIAET MOJYUYUTh M1OCIE SKCIIOHUPOBAHUS YUACTKH,
oOmagaromme, Hanpumep, OJICOPHIBHBIMA CBONCTBAMH (IO BO3ACHCTBHS H3IIy4EHUS ATH
ydacTku ObuTH THApOoGMIbHBIME). [Ipu peanu3anuu Takoro mporecca BooOIie He Tpedyercs
Kakoi-1nbo oO0paboTKH, Tak Kak HE INPOMCXOAUT yaajeHus cios. IlmactuHbl Takoro tuma B
HACTOSIILIEE BPEMS IIPOMBIIIJIEHHO HE BBIITYCKAIOTCS.

Ha puc. 10.1 — 10.3 nmpuBeeHbI TEXHOJOTHUECKHUE CXEMbI U3TOTOBJICHUS MTEYaTHBIX (popMm
Ha pa3HbIX TUIAaX TEPMOYYBCTBUTENIBHBIX IJIACTUH, PACCMOTPEHHBIX BBIIIIE.

Taxum o0pa3oM (opMHBIE IIIACTUHBI, KOTOPbIE UCIOIb3YIOTCS /ISl U3TOTOBJIEHUHN MEYaTHBIX
dopM crmocobOM TEPMOCTPYKTYpUpOBaHUS, pabOTalOT 1O HETraTUBHOMY, a CII0OCOOOM
TEPMOAECTPYKLUU — I10 NO3UTUBHOMY Me€XaHU3MaM. B 3aBUCMMOCTH OT THIIAa UCIOJIb3YyEMbIX
CIIOEB TPH HW3MEHEHHH AarperaTHOro COCTOSHWS M WHBEPCHU CMAaYMBAEMOCTH (HOPMHBIE
IUTACTUHBI MOTYT PabOTaTh JINOO MO MO3UTUBHOMY, MO0 110 HETATUBHOMY MEXaHU3MaM.
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Puc. 10.1. Cxema n3rotoBiaeHUs GOPMBI Ha TEPMOTYBCTBUTEIBHON TIACTHHE ITyTEM TEPMOCTPYKTYPHUPOBAHUS: a —
(dhopmHas mIacTuHa; 6 — 3anMUCh H300pKEHHUST; B — HarpeBaHue; T — TevaTHas Gopma mocie nposBiaeHus; 1 —
TIOJ/ITIOKKA; 2 — TEPMOUYYBCTBUTEIILHBIN CIIOM; 3 — na3ep; 4 — HarpeBaTellb; 5 — MevyaTaroluid SJIeMeHT; 6 —
MPOOETBbHBIN dJIEMEHT



Puc 10.2. Cxema u3rotoiicHust (JOPMbI Ha TEPMOUYBCTBUTEIILHON (HOPMHOI
TUTACTUHE TIyTEM TEPMOACCTPYKITNH: a — (HOpPMHAS IJIACTHHA; 0 — 3aIUCh H300paKEHNsT; B — TiedaTHas (hopma mocie
NPOSIBIICHUS]; | — MOUI0KKA; 2 — TUAPOGOOHBIH CII0H; 3 — TepMOUYYBCTBHUTENBHBIN CIION; 4 — 5asep; 5 — nevyararomuii
3JIEMEHT;
6 — mpoOeIBHbII JIeMEHT
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Puc. 10.3. Cxembl H3roTOBIICHHS (OPM Ha TEPMOUYYBCTBHUTENBHBIX ITACTHHAX ITyTEM U3MEHEHUSI arperaTHOr0 COCTOSTHUSL:
A — Ha METAJUTMYECKOH TOUT0KKe; b — Ha monmuMepHo Mmoaioxkke; a — (hOopMHas ITACTHHA; O - 3aITUCh N300PAKEHHUS; B
— nevaTtHas popma; 1 — MOI0KKa; 2 — TEPMOUYYBCTBHUTEIBHBIN CIIOH; 3 - 1a3ep; 4 — HevaTaromuii aIeMeHT; S -
MIPOOETBHBIN 3JIEMEHT

4. Meroauka BbINIOJIHEHUsI paboThI

ITocne o3nHakomienust ¢ TexHonorusiMu CTP ¢ 3amucelo Ha TEpPMOYYBCTBHUTEJIBHBIE
TUTACTUHBI CTYACHTHI U3Yy4YalOT TUIBI ()OPMHBIX IJIACTHH M NE€YaTHBbIE (POPMBI, U3TOTOBJICHHBIC
Ha 3THUX IUIACTUHAX.

B skcnepuMeHTanbHON 4acTu paOoThI, CTaBAIIEH CBOEH IENbI0 aHAIN3 TEXHOJIOTHUYECKUX
BO3MOKHOCTEH pa3IMYHbIX THUIIOB IE€YaTHBIX (OPM IO BOCHPOMU3BEIACHHUIO PACTPOBOIO U
HITPUXOBOTO M300pakKeHUH, OLIECHUBAETCS BOCIIPOU3BEACHUE 3TUX JETANCH ¢ IOMOIIBIO JYIIBI
¢ 10-xkpaTHbIM yBenu4eHHEM, JHOO C MOMOUIbI0 MUKpockomna tuna Mukko ¢ 30-KpaTHbIM
yBenuueHueM. I[lpu 3Tom aHanu3y nojuiexaT KOHQUIypalus U pa3MbITHE PACTPOBBIX TOYEK,
HaJIM4YME HMX B CBETaX H300paKE€HUs, CTPYKTypa LITPUXOBBIX JeTalleld (IIPEpBIBUCTOCTD,
HEpOBHBIE JINOO pBaHbIE Kpasi) U APyrrue 0COOEHHOCTH.

5. Ilopsinok BbINOJTHEHUS PadOThI

5.1. 3yuuTh 1 MPOBECTH KIACCHPUKAIIUIO TEPMOTYBCTBUTEIHHBIX (DOPMHBIX IIJIACTHH.

5.2. O3HaKOMHTHCS C TEXHOJIOTHSIMHU U3TOTOBJIICHUS MTEYATHBIX ()OPM Ha PA3ITUIHBIX THIIAX
(hOpPMHBIX TIJIACTHUH.

5.3. Omnmcats CTpOeHUE Pa3IMYHBIX THUIIOB IMEYATHBIX (YOPM.

5.4.Ha npemiokeHHBIX Ui aHajgu3a [e4yaTHhIX ¢GopMax OIEHUTh BU3YaIbHO
BOCTIPOM3BE/ICHNE PACTPOBBIX TOUEK U HITPUXOBBIX JI€TAJICH.

5.5. Pe3ynbTaThl OIICHKM BHECTH B TaOJHUITY.

6. ObopynoBaHne 1 HHCTPYMEHTBI
6.1. JIyna 10%*.
6.2. Muxkpockomn 30* Tuna Mukko.

7. MartepuaJsbl 1 pabo4yue pacTBOpPbI
7.1. O6pa3upl TEPMOYYBCTBUTENBHBIX (POPMHBIX IUIACTUH PA3JIMYHBIX TUIIOB.
7.2. O0Opa3mpl OCeTHBIX TNEeYaTHBIX (OPM, HM3TOTOBJICHHBIX Ha TEPMOUYYBCTBHTEIHHBIX
IJIACTUHAX.

8. Conep:xkaHue MUCbLMEHHOTO 0TYETA



8.1. HaumenoBanwue, 1ieib U coepkanue paboTsl, 1aTa €€ BBIIOTHEHHUS.

8.2. Kimaccugukanus TepMOIyBCTBUTENBHBIX (JOPMHBIX IIJIACTHH.

8.3. CxeMsr TEXHOJIOTUYECKIX IPOIIECCOB W3TOTOBIICHUS MEeYaTHBIX
¢dbopM Ha TEPMOUTYBCTBUTEIIbHBIX TJIACTHHAX.

8.4. Pe3ynbTaThl ONIEHKH BOCIIPOM3BEICHHS JeTalIel n300pakeHus (Ta0auna).

8.5. BerBoabl o pabore.

Tabauya
IMoka3aTesin neyaTHbIX GopM

Howmep Tuns! nevaTHsIX Gopm BocmnpousBeneHue n3o0pakeHus Ha meyaTHoi Gpopme
/1

pacTpoBoro HITPUXOBOTO

9. JIutepartypa
Honsnckuit H.H. Texnonorus ¢opmubix mporeccoB: yueOonuk / H.H. [lonsuckuii, O. A.
Kapramesa, E.b. Haguposa. — M.: MI'VI1[2007. — C. 230 - 238,243 - 245,245 - 258.
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W3YUYEHUE IU®POBBIX TEXHOJOIUI
N3I'OTOBJIEHUA O®CETHBIX IEYATHBIX ®OPM
IO CXEME «KOMIIBIOTEP — IIEHATHAS MAIIIMHA»

IIpooonxcumensnocms pabomer —— 2 uaca

1. Iesn padoThI

W3yante 1UQpOBBIE TEXHOJOTUU HM3TOTOBICHHS O(PCETHBIX MEYATHBIX (OPM IO CXEMe

«KOMITBIOTEP — T€YaTHAs MaIInHa.
2. Conep:xanue padoThl

2.1. I3y4nuTh TEXHOJOTUU U3rOTOBIEHUS O(CETHBIX (POPM B IEYATHON MalIUHE.

2.2. O3HaKOMUTBCSI C pa3HOBUAHOCTSIMH (DOPMHBIX IIJIACTHH, UCIIOJIb3YEMbIX B TEXHOJIOTUU
M3rOTOBJIEHUS (JOPM B IMEUATHON MallIUHE.

2.3. 3yuuts cTpoeHue nevaTHbIX (GOopM, U3FOTOBJIEHHBIX MO TEXHOJIOIMH «KOMIBIOTEP —
nevaTHas MaluHay.

2.4. Cnenath BBIBOABI O CTPYKTYpE IMEYATAIOMMX U MPOOEIBHBIX 3JIEMEHTOB Ha (hopmax
w1t OCY u OBY.

3. TeopeTuueckoe 000CHOBaHUE

TexHomorust «kommbioTep—iieuatHas wmamuHay (CTPress) — 93To  TeXHOJOrHs,
peanusyeMas myTeM U3roToBlieHus nedyatHor Gopmel (o texnonoruu CTP) nHenocpenctseHHo
B IICUYATHOW MaIlIMHE. DTa TEXHOJIOTHs, n3BecTHas kak TexHojorus DI (Direct Imaging).

[Tpouiecc 3amucH OCYIIECTBISETCS CIAEAYIOIUM 00pa3oM: MOCie MOArOTOBKU JTAaHHBIX 00
n3o0pakeHun B pactpoBoMm Tpomeccope (RIP) onm 3amuceiBatoTcs B OydepHoe
3alOMUHAOIIEe YCTPOWCTBO HA MEYATHOM MallIMHE, TJe 3aKa3 aKTUBU3MPYETCS Ha JUCILIEE.
[Tocnie 3TOr0 HauMHAETCs MOATOTOBKA K 3allUCU W TIEYaTH, IMIPU 3TOM OOHOBJIsIETCS (HOPMHBIN
MaTepuall (OH MOXET OBITh PACMOJIOKEH BHYTPU (POPMHOrO LMIMHApPA B BHUJAE PYJIOHA) U
OCYIICCTBIISICTCS 3alUCh H300pakeHWs Ha (OPMHYIO IUIACTUHY, MpUYeM Bcex (opm
onHoBpeMmeHHo. C monydeHHBIX (opM mnpousBoAUTCs Tmeuvatanue. llocrne mnedataHus
WCIIOJIb30BaHHBIN (DOPMHBIN MaTepHran OOHOBIISIETCS MyTEM MEPEMOTKH B JPYroil pysioH Judo
ylajasieTcsl U3 Me4aTHOW MallNHbI, €CJIM OH BBIMOJIHEH B BUJIE IJIACTUHYATOTO MaTepuara.

OcHoBHoOe mpenmyniecTBO TexHojorun CTPress 3akitouaeTcsi B CHUDKEHUH YUCHA CTaAUi
MPOXOKJCHUS 3aKa3a U COKPAIICHUH BPEMEHH MOJATOTOBKH MEYaTHOW MaluHbL. TexHoyorus
o0ecreynBaeT TEXHOJIOTHYECKYI0 HAIEKHOCTh IMPOIIECCa M OTIUYACTCS BBICOKOW CTEINEHBIO
aproMatuzanuu. OHa NOpUMEHSIETCS [IJs U3TOTOBJICHUS M TOCIEIYIOIIEro MeYaTaHusi ¢
odcetubix Gopm amst OCY u OBY. B 3aBucUMOCTH OT THNA MOAJIOKKHA (POPMHBIX TJIACTHH 3Ta
TEXHOJIOTHSI O00ecreYrMBaeT BO3MOXKHOCTH medaranus Tupaxkeil ot 200mo 10+15 Thic.
OTTHUCKOB.

Texnonoruss ~ CTPress  opueHTHpoBaHAa  Ha  KCIOJb30BaHHWE, B  OCHOBHOM,
TEPMOUYYBCTBUTENBHBIX TUIACTUH, HE TPEOYIOIIUX IOCIE 3amucH U300pakeHuss oOpaboTKu B
XUMHYECKHX PaCTBOpax.



[IpakTrueckoe npumeHeHne HaxoasaT (opmubie maactuabl aast OBY (puc. 11.1, a),
KOTOpbIE noABepraroTcs BosuaencTBuio MK-maszepHoro msmydeHus S5, M TOJIBKO IIPU ITOM
U3JIyYEHUH B TEPMOUYBCTBUTEIBHOM CJO€ 3 MPOUCXOJAT MPOLECCHI, COMPOBOXKIaEMbIE
U3MEHEHHEM €ro arperaTHOro CocTosiHus. B pesynbraTe MOIVIOIIEHUS TEIJIOBOW SHEPrUU
IIPOUCXOAUT BO3IOHKA CJIOsl 3, KOTOPBIM BMecTe cO cioeM 4 ypaanseTcs C HOBEPXHOCTH
nomnoxku. [Tommoxkka 1 (puc. 11.1,1) mnu oneodunbusiii cooit 2 (puc. 11.1, 1) cayxur
[eYaTaloMM 3JEMEHTOM 6; MpoOeNbHbIM 37eMeHT 7 (OpMHUpPYEeTCsl Ha YydacTKax Cllos,
KOTOpBIE HE MOABEPTAINCH IEHCTBUIO U3ITYUEHUS.
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Puc. 11.1. Cxema mporiecca U3roToBiieHus nedatHeix ¢popM st OBY Ha ¢popMHBIX TuTacTiHaX: | — Ha monmmepHoi; IT —
Ha METATMYECKOH MOJUT0XKKaX; a — (HopMHAs MacTuHa; 6 — meyaTHas Gopma;l— mommoxkka; 2 — oneoGHITLHBINA CIOM;
3 — TepMOYYBCTBUTEIBHEIH CIOI; 4 — aHTHAITEe3UOHHBIN CIIOH; 5 — azep; 6 — MevaTaromuil JICMEHT;

7 — npoOeNBHBII JIeMEHT

AHanornyHbpIM 00pa30M U3roTaBiIuBarOTCs neyatubie popmel anst OCY. B 3aBucumocT ot
TUTIA TIOJJIOKKH (TUAPOGUIBLHOW WM 0JICOPUITBHONM) HA y4acTKaX BO3JECHUCTBUS HM3ITYYCHUS
dhopmupyroTcs 1ub0 TmevaTaromue, MO0 MpooOesbHbIe dIeMeHThl. Kpome Toro, Ha GhOpMHBIX
mnactuHax s OCY (puc. 11.2), He TpeOyrIMX «MOKpOi» 00pabOTKM B XHUMHUYECKHX
pacTtBopax, moa aeiictBueM WK-u3nydeHuss mpouCXOUT, HApPHUMEp, MPOIECC IIaBICHUS
TEPMOIIJIACTUYHBIX YACTHI] CJIOS 2 € TIOCTEAYIOIIUM UX CIUIIAHUEM C TIOJITIOKKOM.

OTH YacTULIBI MPOYHO 3AKPEIIAIOTCS Ha METAJNINYECKOH (aJIFOMUHHUEBOM ) TIOJITIOKKE,
bopmupys neyataromue 3neMeHTsl. [locie mpomMbIBKE B BoA€ (MIIKM CHIEIIHATLHOM PacTBOPE)
CJION C HEAKCTIOHUPOBAHHBIX YYACTKOB ylajsieTcsi, 00HaXasi IOBEPXHOCTh THIPOQPUIbHON
MOJIJIOKKH, Ha KOTOPOI 00pa3yroTcsi NpoOebHbBIE JIEMEHTHI.
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Puc. 11.2. Cxema mporecca u3rotosiaeHus nedatabix popm mst OCY Ha GOpMHOI MIaCTHHE HA METALTHYCCKOM
MTOJITIOKKE: a — (OpMHas TUTACTHHA; O — TedyaTHast popma mocie MpOMBIBKH; 1— TOT0KKa; 2 — TEPMOYYBCTBUTEIHHBIH
cioi; 3 — naszep; 4 — mevaTaronyi dJIeMEHT; 5 — MpoOeTbHBIN dJIEMEHT



4. MeToauKa BBINOJHEHUs PadoThI
M3ydyeHne TEXHOJOIMYECKOIro IMpoliecca MO CXEeMe «KOMIIbIOTEep—IIeyaTHas MalllHay
OCYILIECTBIISIETCS HA TIPUMEPE M3TOTOBJICHUS MEYaTHBIX (opM aist opcernoit neyarn: ObBY un
oCYy.
[Tocne o3naxkomuienusi ¢ Texunomorueit CTPress m mporeccoM 3amucu HU300pakeHUs Ha
dopmusie maactunsl A OBY u OCY Ha TOTOBBIX 00pa3max medaTHeIXx (HOopM H3ydaeTcs
CTPYKTYpa Ie4aTaroluX U NpoOeIbHbIX JIEMEHTOB.

5. Ilopsiiok BhINOTHEHHSI Pa0OTHI

5.1. O3nakomuThes ¢ TexHonorueit CTPress u onucats ee 0COOEHHOCTH 1O CPAaBHEHHUIO C
texnonoruen CTP.

5.2. U3yunth xiaccupukanuio (OPMHBIX IIJIACTHUH, HCIOJIB3YEMBIX B TEXHOJOTHUU
CTPress.

5.3. U3yuuts ctpoenue popmubix iactul s ObY u OCY.

5.4, U3yuyuTh CTPYKTYpYy IEYATAIOIMIUX U MPOOETHHBIX AJIEMEHTOB Ha
nevatHbix Gopmax s ObY u OCY.

5.5. Ouenuth ocobeHHocTH cTpoeHus nedatHoix Gopm aius OBY u OCY chenatb BHIBOBI.

6. O0opy10BaHHe M HHCTPYMEHTHI

6.1. Jlyma 10*.
6.2. Muxkpockon 30* Tuna Mukko.

7. MaTtepuaJjbl 1 paboume pacTBOpPbI
7.1. TepmouyBcTBUTENBHBIE opMHBIE TacTUHBI 171t OBY u OCY.
7.2. Ileyatnpie (OpMBI, N3TOTOBJICHHBIE HA TEPMOYYBCTBUTEIBHBIX IIIIACTHHAX.

8. CoaepsxkaHue NMCbLMEHHOI0 0TYETA

8.1. HaumeHoBaHue, LieNb U cofepkaHue paboThl, 1aTa €€ BbIIOJIHEHHUS.

8.2. CtpykTypHas cxema mpoIrecca 3aiuc 0CEeTHBIX MEYATHRIX (POPM IO TEXHOJIOTHH
CTPress.

8.3. Ctpoenne popmHbIX TuTacTuH, ucnonszyemsix B ObY n OCY.

8.4.CtpykTypa U3ydaeMbIX MEYATHBIX POPM C 0003HAYCHHUEM MEUATAIONUX U MPOOETHHBIX
HJIEMEHTOB.

8.5. BriBo1bI IO padore.

9. budamorpadguyeckmnii CIUCOK
Tonsnexuii H.H. Texnonorust ¢popmubix mnpoueccos : yueOnuk / H.H. Ilomsackmii, O.A.
Kapramesa, E.b. HagupoBa.—M.: MI'VII, 2007. — C. 276-278.
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W3YUEHHUE IIU®POBOM TEXHOJIOT U
N3I'OTOBJIEHUA O®CETHBIX ITIEYATHBIX ®OPM



IO CXEME «KOMIIBIOTEP — TPAJIMIIMOHHAS
IHEYATHASA ®OPMA»

IIpoooaxcumenvnocms pabomer — 2 uaca

1. ey padoThI
W3yunts nudpoByI0 TEXHOJOTHIO M3TOTOBICHUS OQCETHBIX MEYaTHBIX (OpPM MO CXeMe
«KOMIIBIOTEP — TPAJULMOHHAs MeyaTHas Gopmay.

2. Conep:kanue padoThl
2.1. O3HaKOMUTECS ¢ TUGPOBON TEXHOJIOTHEH M3TOTOBIEHUS O(CEeTHBIX (HOPM MO CXEeMe
«KOMITBIOTEp—TpaAunoHHas neyatHast popmay (CTcP).
2.2. Uzynate knaccudukanuio GOpMHBIX TUIACTHH, HCIIONIb3YeMbIX B TexHojoruu CTcP.
2.3. OUeHUTh CTPYKTYPY PpacTpoOBOrO0 M300pakeHWs Ha TEYaTHBIX (GopMax W CAeIaTh
BBIBOJIBI.

3« TeopeTnueckoe 000CHOBaHME

[{udpoBble TEXHOJOTMH HW3TOTOBIEHUS O(MCETHBIX NEYATHBIX (OPM pealn3yloTCs He
TOJIBKO MyTeM 3amucH n300pakeHus: Ha (OPMOBBIBOAHBIX ycTpocTBax no TtexHonoruu CTP,
HO U ¢ momoinpo Y®-m3nyuenus B ycrtpoiictBe tuma UV-Setter ¢pupmer Basys Print. Dra
TEXHOJIOTUS, U3BECTHASI KaK «KOMIIBIOTEp — TpaauLMOHHas nedatHas (opma» — CTcP,
OCYIIECTBIISIETCS TyTEM 3allMCH H300paKeHUs Ha (POPMHYIO IUIACTHHY C KOMHPOBAIBHBIM
CJIOEM.

Crnoco0 3amucu u300pakeHHs B 3TOW TEXHOJOTMM OCHOBaH Ha IU(POBON MOIYJALUU
U3TTyYEHUs C TMOMOIIBIO MUKPO3EPKAIbHO20 YCTPONUCTBA — UUIIA, KAKJI0€ 3€pPKajIo KOTOPOro
yIpaBIseTCs TakKMM 00pa3oM, YTO BO BKJIIOYEHHOM TMOJIOKEHUU €IMHUYHOE MHKPO3epKaslo
HaNpaB/IAeT TOCTYNAIOUMH HAa HEro CBETOBOWM CHUTHAN uepe3 (OKYCHPYIOUIYIO JIMH3Y Ha
(OpMHYIO TJIACTUHY; B BBIKIIFOUEHHOM COCTOSIHUM OTPa)KEHHBIM OT MHKpO3epKajla CBET Ha
IUIACTHHY HE MOMNAaJaeT U, CJIEA0BATEIbHO, HE PETUCTPUPYETCS HA HEM.

Takum 00pa3oM MPOUCXOAMUT 3aMUCh H300paKeHUs Ha (DOPMHYIO IUJIACTUHY, MPU ITOM
Ka)KJJ0€ MUKpO3epKajio (a ux nopsanaka 1,3 MiaH mTyK) GopMUPYET CyO3IEMEHT U300paKEeHUS
KBaipaTHOU (pOpMBI ¢ pe3kuMHu Kpasmu (puc. 12.1).

[Tockonbky B ycrtpoiictBe UV-Setter ucmonp3yroTcss B HacTosiiiee BpeMsi HCTOYHHKH,
narouie uznydeHue B Y D-auanazoHe CHEKTpa, TO NPAKTUYECKOE NPUMEHEHUE HaXOSAT
(OpMHBIE TUIACTUHBI C KOIUPOBAJIBHBIM CJIOEM KakK C IMO3UTHUBHBIM, TaK M HEraTUBHBIM. [Ipu
9TOM HCIIOJIb30BaHUE (POPMHBIX IUIACTUH C HETaTUBHBIM KOMMPOBAJIbHBIM CJIOEM IO3BOJISIET
MOBBICUTH NPOU3BOAUTENBHOCTh 32 CYET TOTO, YTO JJIS 3alMCH Ha HUX (C y4€TOM IpHUHIMIA
MOJIyYEHHUS JeTalield n300paskeHus IPU SKCIIOHUPOBAHUH ) TPEOYETCSI MEHBIIIEEe BpEeMs.
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Puc. 12.1. YBenmueHHBIH (parMeHT CTPYKTYPhI MOBEPXHOCTH Ie4aTHOH hopMel | 1 KoHPHUTypanns HOTyIeHHBIX HAa HeH
pactpoBbiX Touek I

4. MeTtoanka BbINOJHEHUs] padoThI
[Tocne wu3yyeHHs] TEXHOJOIMM H3roToBieHMs mnedarHbiXx ¢(opMm 1o cxeme CTcP Ha
NOJyYEHHBIX 3apaHee Ie4aTHhIX (QopMax C HCHOJIb30BaHHMEM MHUKpockomna 30-kpaTHOro
YBEIIMYCHHUS  OICHMBAETCA CTPYKTypa HW300pakeHUs, TPU ITOM  KOHTPOJIUPYETCS
BOCTIpOM3Be/IeHNE Ha (opMax KpaeB HM300paKEHHs, MX Pa3MBITOCTh U MPEPHIBHCTOCTH, a
TaKKe KOH(PHUTypaIus pacTpOBBIX TOYEK U X pa3Mephl MPHU Pa3TUIHOM Pa3pEIICHNH 3alUCH U
JUHUATYPE pacTPUPOBAHUSI.

5. [Topsinok BhINMOJIHEHHSI Pa0OThI

5.1. O3nakomuTthes ¢ TexHonorueir CTcP u ee 0COOEHHOCTSIMU 110 CPaBHEHUIO C APYTUMHU
U (PPOBBIMU TEXHOJIOTHUSIMH H3TOTOBIICHUS OPCETHBIX (hopM.

5.2. U3yunth ¥ mnpuBeCTH Kiaccuukanuio (GOPMHBIX IUIACTUH, HCIOJB3YEMBIX B
texHojiorun CTcP.

5.3. Ha roToBBIX me4aTHBIX (opMax, M3TOTOBICHHBIX TMPH Pa3IMYHBIX TMapaMmeTpax
3aMUCHU: Pa3pelICHUH W JIMHUATYPE PacTPUPOBAHUS, OIECHHUTHh pa3Mepbl U KOH(MUTYpAIUIO
PacTpPOBBIX TOYCK.

5.4. OueHuTh BOCIIPOU3BEICHHUE MNTPUXOBBIX JIETANICH Ha MeYaTHBIX (OpMax.

5.5. Pe3ynpraTel ananu3a ¢popm 3aHECTH B TaOJIHILY.

5.6. Cnenath BBIBOABI O BO3MOXKHOCTAX UG poBoit TexHomoruu CTcP.

6. O0opynoBaHue 1 MHCTPYMEHTBI
6.1. Jlyma 10*.
6.2. Mukpockon 30* tuma Mukko.

7. MaTepuaJibl 1 pabouue pacTBOPbI
7.1. TleuaTHsie (OpMBI, WM3rOTOBJIEHHBIE HAa (DOPMHBIX IMJIACTUHAX C KOMHUPOBAIbHBIM
CJIOEM.

8. Coaep:kaHue NUCbMEHHOI0 0TYETA
8.1. HammeHnoBaHwme, 11e1h U COACpKAHUE paOOTHI, aTa €€ BHITIOTHEHUS.
8.2. CTpykTypHas cxema mpoliecca 3anucu oCeTHbPC MEYaTHBIX (POPM O TEXHOJOTHUU
CTcP.
8.3. Pa3HOBUAHOCTH (POPMHBIX IJIACTHH, UCIIOJIb3YEMBIX B pACCMATPUBAEMOM TEXHOJIOTUH.
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8.4. PesynbTaThl OIIEHKM BOCIPOM3BEACHMSI HA IMEYaTHBIX (OpMax pacTPOBBIX TOYEK U
ITPUXOBBIX JeTajel (Tabnuma).
8.5. BeiBojibI 110 pabote
Tabauya

IMoka3zaTenu ne4yaTHbIX Gopm

Howmep [TapameTpsl 3anucu BocnpousseneHre n300paxkeHus Ha meyaTHoi Gpopme’
/1

INTPUXOBBIX ):[eTaneﬁ PACTPOBBIX I[eTaﬂeﬁ

9. Bu6amorpadgpuueckuii Cnucox
Honsanckuiit H.H. Texuonorus ¢gopmubix mporeccoB : yueonuk / H.H. IMonsuckuii, O.A.
Kapramesa, E.b. Hamuposa. — M.: MI'VII, 2007. — C. 266-268.



JlaGopaTtopHnasi paGora Ne 6
W3YUYEHUE IU®POBOM TEXHOJIOT AU
N3I'OTOBJIEHUA O®CETHBIX IEYATHBIX ®OPM
O CXEME «KOMIIBIOTEP — IIPUHTEP»

IIpooonxcumenvnocms pabomer — 2 uaca

1. eab padoTsl

N3yunth tudpoByr0 TEXHOJIOTHIO M3TOTOBJIECHHS (POpM MIIockoi odcCeTHOW mneyatu ¢
MCIIOJIb30BAHUEM JIA3€PHOT0 MPUHTEPA.

2. Conep:xanue padoThl
2.1. O3HakoMUTBCS ¢ MU(PPOBOI TEXHOJOTHEH W3TOTOBIEHUS (POpM TUIOCKON OdceTHOM
MeYaTH Ha Ja3epPHOM MPUHTEPE.
2.2. VI3roTtoBuUTH NiedyaTHbIE (POPMBI IO U(PPOBOA TEXHOJIOTHH C MIPUMEHEHHUEM JIa3€PHOTO
MPUHTEPA.
2.3. OmpenenuTh KadecTBO H3TOTOBICHHBIX (OpM U cAenarth BBIBOABI 00 UX
TEXHOJOTMYECKHX BO3MOKHOCTSIX.

3. TeopeTuueckoe 000CHOBaHUE

[udpoBass TeXHOJIOTUS HM3TOTOBJICHHS TMEYATHBHIX (OPM C HUCIOJb30BAHHEM JIa3€PHOTO
MpUHTEpa MPUMEHSIETCS I 1eYaTH Mano(GopMaTHON U MaJOTUPAKHON MPOITYKIHUU CIIOCOOOM
TJIOCKONH O()CceTHOM TedaTh ¢ YBIAXKHEHHEM HPOOENbHBIX 3JIEMEHTOB. DKOHOMHUYECKHUE
MOKAa3aTeI TEXHOJOTUU «KOMITbIOTep—TIieuaTHasi (opMaTe HCIONIb30BAaHUEM JIA3€PHOTO
NpUHTEpa OOECHEUYMBAIOTCA BBICOKOW CKOPOCTBIO M3TOTOBJIEHHSI Me4YaTHOW (OpMBI U
OTCYTCTBUEM XHMHUYECKOH OOpabOTKH, a TaKKe OTHOCHUTEIBHO HEBBICOKOW CTOMMOCTBIO
obopynoBanust u (POPMHBIX IJIACTUH (HA OYMa)KHOW WM TOJUICTEPOBOM MOJIOKKAX) C
TUAPOPUIBHBIM OKPBITHEM.

[TpoGenbHbIe 31eMeHThl GpopM GOPMUPYIOTCS Ha TUAPOPUIBLHOM CIIO€, KOTOPBI MOXKET
COCTOSITh M3 TUAPOMUIBLHOTO TOJMMepa C J00aBKaMHU HAMOJHUTENS, NyOUTenss U JIpYrux
KOMITOHEHTOB, MPUAAIOMINX (U3MKO-XUMUYECKYI0 YCTOWYUBOCTH TUIPO(UIBHON IUIEHKE B
npouecce nevaru. [leyataromnue s1uemMeHTs HOPM NMPEACTABISAIOT cO00M ruApodOOHYIO IIIICHKY
TOHEPA, 3aKPEIVIEHHOI'O0 HA MOBEPXHOCTU (OpMbI. THpakecTOMKOCTh TaKUX (POPM OOBIYHO HE
MPEBBILLIAEM JECITH ThICSY OTTHCKOB.

PaccmarpuBaemMasi TEXHOJIOTUSI BKIIIOUAET CO3JaHHe (ailiia, colepiKallero 3IEKTPOHHYIO
BEPCUIO NeYaTHOM (OpMbI, U 3aUCh MHPOpMaluu Ha (GOpMHBIN MaTepuai. [ moBbIIEHUS
TUPaXKECTOMKOCTH MpeycMaTpuBaeTcss TepMooOpadboTka rotoBbix Gopm. TexHomorus peanu-
3yeTcsi ¢ IMOMOIIBI0O KOMIBIOTEpAa W JIA3epHOr0 MPUHTEpa C pa3pelieHueM 3amucu (B
3aBucuMoctd oT mojaenu) ot 600 go 1800 (pexxe 2400) dpi u omepaTHBHON HmamMsAThIO 16 —
256 Moaiit, nanpumep, Hewlett-Packard LazerJet 5100, wau HCIOIB3yeTCS CIEHMAILHO
npeHa3HAYeHHBIN PUHTEP IS BBIBOJIA eYaTHBIX Gopm Xante Plate Maker 4.

@aiin qaHHBIX IpenacTaBisieT co0oil MuppPoBOe ONUCAaHUE BBIBOJMMOI Ha 3alKCh MOJIOCHI
neyatHod (¢opmbl. PaspenieHue J1a3epHOro MNPUHTEpA B TOPU3OHTAIbHOM HAINpaBICHUU



OIlpeNeNsieTCss YMCIOM TOYeK B OJHOW CTPOKE M OrPAaHMYEHO TOYHOCTHIO (POKYCHUPOBKU
JIA3€pHOTO JIy4ya, a B BEPTUKAJIILHOM OIPEEIeTCs IaroM BpaleHus 0apabaHa.

ITponiecc monydeHus ¢GopMmbl 3aKIHOYAETCS B SKCIOHUPOBAHMM B JIA3€PHOM IPUHTEpPE
MOBEPXHOCTH LMIMHJpa (OapabaHa) CO CBETOUYBCTBUTENBHBIM MOKPBITUEM U (POPMUPOBAHUU
Ha HEHW CKPBITOTO 3JIEKTPOCTATHUECKOr0 HM300paKeHHs B BUAE IMOTEHLHUAIBHOIO peibeda,
MPUTATUBAIONIETO YaCTULBI 3apsUKEHHOTO TOHEpPA, KOTOpBIE 3aTeM IEPEHOCITCS Ha
MOBEPXHOCTh (hopMHOH mmacTuHbl. llociemyromee 3akperieHHE IMEYaTaomUX 3IIEMEHTOB
MIPOBOJUTCSI B HArpeBaTeIbHOM YCTPOMCTBE C IOJYYEHHMEM TOTOBOM (HOpMBI, NpUUYEM
TUPaXKECTOMKOCTh TAKOUM (OPMBI 3aBUCUT OT PEKUMa TEPMOOOPAOOTKHU.

JlazepHblif mpUHTEp AOKEH obOecredyrBaTh HAAEKHYIO IPOBOAKY (OpPMBI, TONIIUHA
KOTOpPOM NIPHU MCIIOJNb30BAaHUM IUIACTHHBI HA IMOJMMEpPHOW mojuioxke coctasiser 0,1 mm, a
TaKke o0OecnedyrnBaTh MHHHUMAIbHYIO MOJaudy ToHepa. lIpm 3ToM neuaTaromue 3JIEMEHTHI
JOJKHBI UMETh XOPOILIYIO aAre3HI0 K MOBEPXHOCTH U BBICOKYIO MEXaHHYECKYIO IIPOYHOCTH K
HCTHPAHUIO.

KauecTBO mony4eHHBIX (OpPM, M3TOTOBIIEHHBIX C HMCIOJb30BAHUEM JIA3EPHOTO MPUHTEPA,
o0ecreyrBaeT BOCIIPOU3BEIEHNE TEKCTA MIPU(PTOM MAIOro KErjsl, OJHOLBETHBIX IITPUXOBBIX
U PpacTPOBBIX HU300paXeHUN ¢ JUHUATYpoHM 10 48 nuH/CM, a TaKXkKe JIBYXKPACOUYHBIX
LITPUXOBBIX U300PAKEHUH.

JUis U3roTOBJIEHMs NedyaTHbIX (OpM HCHOJB3YHOTCS (opMHble macTuHbl Nova Dom,
KimoPlate, Agfa LaserLink Plate, XanteMYRIAD4 Paper Plates u ap. ¢popmarom g0 A3. s
obecrieyeHusl XOpOIIMX IEeYaTHO-IKCIUTYaTallMOHHBIX XapaKTepUCTUK (OpMHAs IJIACTHHA
JIOJKHA 00J1aJ1aTh pa3sMEPOYCTOMYMBOCTBIO U HE J€(OPMUPOBATHCS MPU MPOXOKICHUHU Yepe3
HarpeBaTebHbIE 3JIEMEHThl MPUHTEPA, HE PACTATUBATHCA IPU 3aKPEIIEHHH Ha (POPMHOM
HWIMHApPE W B mponecce nevaru. [lockonbky (OpMHBIA MaTepuall JTOCTaTOYHO KECTKUU U
CKOJIB3KH, TOBTOPSIEMOCTB IIPH BBIBO/IE (hOpM HeBBICOKA 1 cocTaBisieT 0,5—1 mm.
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4. MeToauka BbINIOJIHEHHsI paGoThI

Texnonmorust U3roToBIeHUS 0(pceTHON MEeYaTHON POPMBI Ha JIA3EPHOM MIPUHTEPE BKIIOYAET
MOJITOTOBKY Ha KOMITBIOTEpPE M300pa)KEHHs Ui BBIBOJA, pa3MelleHue (OPMHOU IIIACTUHBI
(takum oOpa3zoMm, UTOOBI (OPMHUpPOBAHHE H300PAKEHHUSI TMPOUCXOIUIO CO CTOPOHBI
TUAPOQUIBHOTO MOKPBITUS MJIACTHHBI ), BBIBOJ] IIEUaTHOW POPMBI U ee TepMOooOpaboTKy.

[Tepen BriBOOM Ha (HOPMHYIO TIIACTUHY (aii (3JEKTPOHHYIO BEPCHUIO TIEYaTHOU (POpPMBI)
HE00X0IMMO TPOKOHTPOIUPOBATH. JIJIsi KOHTPOJI MOXKHO ClieaTh MPOOHBIN BBIBOJ Ha Oymary
Takoro ke gopmara.

BriBon mewatHO# (OpMBI OCYIIECTBIISIETCS Ha Ja3epHOM IpuHTepe, Hampumep, L-5100
IpU peKuMax, TOJOOPAHHBIX Il KOHKPETHOTO TUa (POPMHBIX TUIACTHH.

HeoOxogumo o00paTuTh BHHMaHuUE Ha TO, YTO TepeA pa3MEIIeHHWEM IUIACTUHBI B
MOJIAIOIIHI JIOTOK MPUHTEpa — CieayeT u30erarh MmonajaHus Ha €€ MOBEPXHOCTh OTIIEYaTKOB
NajibleB U IPYTUX 3arps3HeHU.

OrmeHka KadecTBa IMEYATHBIX (OPM TPOBOIUTCS MYTEM KOHTPOJS BOCIPOU3BEICHHUS
n300paxkeHusi TecT-oobekTa. M3o0paxenue 3amaercs B Buae ¢aiina B ¢dopmare PDF u
conepkuT 20-MObHYI0 PacTPOBYIO MIKaNy ¢ JuHHaTypou 34 muu/cm (85 Ipi) ¢ Sy oT 5 10
100%, mTpuxoByr0 Mupy, coaepxairyto mrpuxu ot 60 1o 200 MM, mpUPT ABYX TAPHUTYP
keraeM oT 6 1o 16 pt (puc. 13.1).

KauecTBenHass omeHkKa BOCIPOM3BEACHHS H300pPAKEHUS TECT-O0BEKTa IMPOBOAMUTCA C
MOMOIIBI0 JIYMbl WM MHKPOCKOINA TMYTEM BHU3YaJIbHOIO KOHTPOJS BOCIPOU3BEACHHUS
COEIMHUTENBHBIX IITPUXOB U 3ace€4eK MIPU(TOB Pa3IMUHOTO KETJIsl U TAPHUTYD.

upuHa BHYTPUOYKBEHHBIX MPOCBETOB W COEIMHUTEIBHBIX IITPUXOB IMIpUPTa Ha
neyaTHon Qopme wu3MepsieTcsi ¢ MOMOIIbI0 MHKPOCKOINA C OKYJISAP-MUKPOMETPUYECKOM
HacaJikoi npu yBenudeHuu 40—o60* win >keHeBCKON TMHEHKOM.

TouynocTs BocmpomsBeneHUs mpudTa HA MEYaTHONH (opMe OLEHUBACTCA MYTEM pacyeTa
KOO(PUIMEHTOB HMCKAXEHWH IIMPUHBI BHYTPHUOYKBEHHOTO TpocBeTa K, W TOJIIHUHEI
coeguanUTeNbHOTO mTpuxa/C. (puc. 13.2) Ha mevatHo (opMe MO CPaBHEHUIO € €€ MU(POBOH
Bepcueii mo popmynam (13.1 u 13.2): T T

= Eﬂl?[', co 100%
c.I. (13.1)
rie Teng. - TONNIMHA COEIMHMTENBHOTO INTPUXA HA I€4aTHOM Qopme; L., - TonmmHa
COCIMHUTEIBHOTO IITpHXa B H(ppoBoM daiie.

(o —— T T, 7
Wy, (13.2)
rae I,  — mupuHa BHYTpMOYKBEHHOIO NMPOCBETa Ha nedatHou ¢opwme; I, — mmpuna

BHYTPUOYKBEHHOTO MPOCBETa B U(PpoBOM (haiie.
Ha  mpakthke  cuMTaloTCs ~ JOMYCTHMBIMH  HWCKQXEHHSA, TpPH  KOTOpeIX K,

u K, He npepbimarT £20 — 25%.



Puc. 13.2. OnpeneseHne pasMepoB BHyTPHUOYKBEHHOTO IIPOCBETa
U TOAIIIMHBI COEIVHUTEABHOIO MITPHUXa

Jnst pacuera K03(pGUIMEHTOB BBHIOMPAIOTCS OYKBBI TEKCTa COOTBETCTBYIOIIETO KEerJsl.
TouHocTh Bocnipou3BeieHus MIpudTa OLlEHUBAETCA Ha IpuMepe nponucHoi OykBsl H mpudra
rapuutypbl  ProgmaticaC kermeii 6 u 8 pt. Pasmepsl 00bekToB B HudpoBoM (haiiie
CoCTaBIIAIOT: Juis kerns 6 pt I11,, =0,745 mm, T,,= 0,167 mwm, ans kerus 8 pt 111, ,, =0,993 mm,
Tey = 0,223 mm.

BocmponsBenenre pacTpoBBIX TOYEK Ha TEYAaTHOM (opMe OICHUBAETCS C TOMOIIBIO
MUKpockona ¢ 30-KpaTHBIM yBEIIMYECHUEM U XaPAKTEPU3YETCS UX OTCYTCTBHEM WIIH HATMIUEM
Ha TOJISIX C PA3IUYHON S,

5.I1opsi1oK BHINOJIHEHUS] PA0OThI

5.1. O3HakOMHUTbCA € OOOpYAOBaHMEM JUISI M3TOTOBIEHUS (OPM 1O TEXHOJOTUHU
«KOMIIBIOTEP — HMPUHTEPY.

5.2. OueHuTh coiepKaHue KOHTPOJIBHOTO TECT-00BEKTA.

5.3. Ocy1ecTBUTh BBIBOJI TECT-00bEKTa Ha (POPMHYIO IUIACTHHY B PEKOMEHIYEMbIX
pexumax.

5.4. OueHuTh TOYHOCTH BOCIPOU3BEICHHS JIeTalleil Ha Me4YaTHbIX (hopmax (cM. GpopMyIbl
13.1,13.2).

5.5. OueHuTh BOCIPOM3BENEHUE MPHU(PTOB PA3IUIHOTO KEIJiA MO M3MEHEHHIO Pa3MepoB
COEJIMHUTENBHBIX IITPUXOB U BHYTPUOYKBEHHBIX IPOCBETOB, paccuntaTh K, u K, (pe3ynpraTsl
3aHECTH B TAOJIHILY).

5.6. Cnenatb BBIBOJIBI O KauecTBE ()OPM, MU3TOTOBJIEHHBIX MO TEXHOJOTUU «KOMIIBIOTEP—
HIPUHTEPY.

Tabnuya

Ouenka BocnpousBeieHUs WIpU(Ta

Homep Kernp I, , Mmxm K,, % T., MKM K., %
/i HIpI/I(bTa lHn.u lHn.n.(l) Tc.u Tc.n.d)
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6. O6opy10BaHUE U HHCTPYMEHThI

6.1. KommbroTep.

6.2. JIazepusrit npunTep L-5100.

6.3. Mukpockorn WU3MEPUTETbHBIN c OKYJISIP-MHKPOMETPHUYECKON Ha-
cankoit MBU-1.

6.4. )KeHeBckas IuHeHKa.

6.5. Jyma 10%*.

6.6. Mukpockon 30* tuna Mukko.

6.7. daiin, comepKauii TeCT-0ObEKT.

7. MaTepuaJibl
7.1. ®@opMHbIE IJIACTUHBI Ha OYMa)XHOM WM MOJIMMEPHON MOJUIOKKE, HalpuMep,
NovaDom wnu npyrue.

8. Conep:xanne NMCbMEHHOI0 0TYETA
8.1. HaumenoBanwue, 1ieib U coqepkanue paboThl, 1aTa €€ BBIIOTHEHNUS.
8.2. Onucanne NCIOTHIEMOrO TeCTa.
8.3.Pe3ynmbTaThl W3MEpPEHHH W AaHANU3 TEXHOJIOTUYECKHMX BO3MOXKHOCTEH Ie4aTHOU

(bopMBLI.
8.4. BeiBogbI 110 padore.

9. budamorpadguyeckmnii CIUCOK
9.1.Kunnxan I'. DQHIMKIONEANS TI0 TEYaTHBIM cpeacTtBaM uHopmarmu / I'. Kunmnxan. —
M.: MI'VII, 2003. — C. 649,652 - 653.
9.2.Vaposa P.M. OneparuBnas nonurpadus / P.M. Yaposa, A.B. CrepnukoBa. — M.:
MI'VII, 2004. — C. 89.
9.3.Honsnckuii H.H. Texnonorus Gopmubix npoueccon: yueouuk / H.H. Ionsackuii, O.A.
Kapramesa, E.b. Haguposa. — M.: MI'VII, 2007. — C. 249.



JlaGopaTopHas padora Ne/

N3YUYEHUE IU®POBOM MACOYHOM TEXHOJIOT A
U3I'OTOBJIEHUS ®JIEKCOIPA®CKUX
IMEYATHBIX ®OPM

IIpooonsicumenvrocms pabomol — 2 yaca

1. Heab padoTsI
W3yunth mu@poByl0 MAacOYHYIO TEXHOJOTHIO M3TOTOBIEHUS (ieKkcorpadCKuX MeYaTHBIX
dbopM, ee 0COOEHHOCTH, OTJIMYUSI OT AHAIIOTOBOM, OCYIIECTBIISIEMON ITyTEM KOTHPOBAHUS C

dbotodopm.

2. Conep:xanue padoThbl

2.1. I3yunth 1HUGPOBYID MACOUYHYIO TEXHOJOTHIO M3TOTOBIEHUS (iaekcorpadCcKux
MeYaTHBIX QOpM.

2.2. UsrotoButh (rekcorpadckyro meudaTHyro ¢opMmMy 1o 1uppoBOoil  MacoyHOU
TEXHOJIOTHUH.

2.3. O1IeHUTh BOCTIPOM3BEJICHUE HITPUXOBBIX JAETalled M pPacTpOBBIX TOUYEK Ha MEYATHOM
dbopwme.

2.4.Cnenate BBIBOJIBI 00 OTIMYHMSAX B BOCIPOU3BEACHUW JeTalel H300pakeHHs Ha
(dbopMax, H3rOTOBJIICHHBIX KOMMMPOBAaHUEM C POTOGOPM U TT0 IUPPOBOH MACOYHOM TEXHOJIOTHH.

3. TeopeTuueckoe 000CHOBaHUE
[MudpoBbie  TEXHONOTMH  HW3rOTOBIEHUS  (uiekcorpadcKux  MedaTHBIX  (opm
OPUEHTHPOBAaHbI Ha TONy4YeHHE (OpPM IMyTeM JTa3epHOTO TPABHPOBAHHMS W MO MACOYHOU
texHosoruu (puc. 14.1). Haubonee mmpoko B HacTosIee BpeMsl HCIOJB3yeTcs LudpoBas
MacoyHasi TexHoJorus. [1o cpaBHEHHIO ¢ aHAIOTOBOM TEXHOJOTHEH OHA MO3BOJSET COKPATUTD
JUTMTENIBHOCTh TIporiecca (3a CYeT OTCYTCTBUS CTaJWU M3TOTOBIEHUS (POTOPOPMBI) H
3HAYUTENFHO YIYYIIUTh Ka4yecTBO (hopM.

Kaacendupaunoinpe

SPHIHAKH
Prekcorpaderue
. neyaTHbe GopMb
Texuonorus
HITOTUBACHHS HirorosnenHeie HisroTosnenusie o
R R R~
Na3EPHBIM (PREHPOEAHUE MacoYHOl TEXHOAOTHH
Bua uatepyana / \
% DAACTOMEPHBIE {Tonnueptibie DoTOROAMMEPHBIC
TeomeTpus
thopuix HiiHapHLECRHE TInactunsarsic
oo o s

Puc. 141 Yxpynnennast knaccubukanus uaexcorpadckux Gpopm, H3rOTOBIECHHBIX M0 U(YPOBBIM TEXHOIOIHAM



B omnuune oT aHajoroBod, mHM(pOBas MacouyHas TEXHOJOTHUS MpeJroJaraert
WCIIOJIb30BAHKE JIJISI CO3JaHUS TIEPBUYHOTO M300pakeHus HEe GoTodopMbl, a Macku (aHayiora
dbotodopmbl), pacmosoxkeHHOW HermocpencTBeHHO Ha moBepxHoctu DIIK. [nst co3manus
MacKH HCIOJIb3yeTCcsl MacO4YHbIA cioi 3 (opmHoil miuacTunsl (puc. 14.2, a), Ha KOTOPBIN C
MOMOIIBIO JIa3epa 3aluchIBacTCs H300pakeHue.

Hanynenne YO-A

vVobovoy

O
) VY

I R |

Hzayuenme Yd-A

Puc. 142. Cxema usrotosienus ¢uekcorpadcekoit Gopmsl mo nupoBoit MaCOYHOM TEXHOIOTHH: a — (hopMHas ImiacTuHa; O
— 3anuch M300paKEHUST HA MACOYHBIN CIIOW; B — OCHOBHOE DKCIIOHUPOBAHHE; T —AKCIIOHUPOBAHUE 000POTHOW CTOPOHBI
IUIACTHUHBI, IO — (bopMa IIOCJIC YAAJICHUA HE3AITOJIUMEPU30BAHHOT'O CJIOA; € — q)I/IHI/IHII/IHF; K — JOIIOJIHUTECIIBHOEC
sKcnoHupoBanue; 1 — momioxkka; 2 — OIIC; 3 — MacoYHEI ci0if; 4 — 3amuTHAS IJICHKA; 5 — Jazep
(— - yka3pIBaeT 001aCTh €0 BO3/ICHCTBHS)

MacouHsblii cioii (hopMHO# mIacTuHbl ToammHoN 8-f-10 MKkM npecTaBiseT co00M caKeBbIit
HaIlOJTHUTENh B PACTBOPE OJIMTOMEpA, T. €. 3TO TEPMOUYBCTBUTEIBHBIN CIIOH, 001aAar0Ini
gyBcTBUTENbHOCTHIO B UK-00mactu ciektpa. biaarogaps normomenuto UK-uznydenus B
pe3yJIbTaTe Ja3epHOro BO3AEHCTBUS HA MACOYHBIN CJI0M IPOUCXOJIUT U3MEHEHHE €TO
arperatHoro cocrosinus. Ilyrem Bo3ronku cios Ha nosepxHoctu PIIK popmupyercs
HEraTUBHOE M300pakeHne — MHTeTpajibHas Macka. Hempo3pauHble y4acTKM MacKd UMEIOT
Dmax 3HaUUTENBHO BhINIE 4b Ha ydacTkax, CBOOOIHBIX OT MacOYHOTO 105, Dy, 01M3K0 K
HYJITIO, T. €. TpeboBaHUS K Do 11 Dpin 0O€cieunBaroTcst.

[TomyuyeHHOe Ha Macke HM300paKeHHWE B JNalbHEHINIEM MPU OCHOBHOM JKCIIOHHPOBAHUU
nepeHocutcst Ha cioi OIIK; mocnenyromue ctaguu U3roToBiaeHUs diekcorpadckoi Gopmbl
(cm. puc. 14.2) mnpakTHYecKH HE OTIUYAIOTCS OT CTaauid aHaJOTOBOM TEXHOJIOTHHU
nu3rotoBieHuss Gopm (cMm. padoty Ne 8), 3a HCKIIOUEHHEM HM3MEHEHHS IOCJIeI0BATEIbHOCTH
CTaJuil OCHOBHOTO YKCTIOHMPOBAHMS U SKCIIOHUPOBAHUSI 0OOPOTHON CTOPOHBI TUIACTHHBI. JTO
HEOOXOUMO M3-32 BO3MOXXHOCTH TIOBPEXKJCHHS MACKH MPU MPOBEICHUM SKCTIOHHUPOBAHUS
000POTHOM CTOPOHBI TIJIACTUHBI 10 OCHOBHOTO IKCIIOHUPOBAHUS.

Kak u B aHanoroBoil TEXHOJOTHM [Ji YAQJIEHUS HE3aNOJMMEPU30BAHHOIO CJIOS MOCIIE
SKCTOHUpOBaHus (puc. 14.2, 1) MOXET MCIOJIB30BaThCs JIMOO BHIMBIBAHHE (B COJBBEHTHBIX

pacTBOpax Wiu BoJie), MO0 TepMHUYECKUi nporiecc—rexHojorus FAST.



Ha puc. 14.3, 6 mpuBeneHa cxeMa 0CHOBHOTO dkcrionupoBanus cios OIIK.

WAL=

Puc. 14.3. CxeMa OCHOBHOT'O 3KCIIOHUpOBaHHUs caos PITK:

a — [0 aHAAOTOBOM TEXHOAOTUH; O — M0 IIU(PPOBOH MACOUYHOH TEXHOAOTHH; 1 —
pasmepoycrondmuBad MogaoxKKa; 2 — caokl PIIK; 3 — dorodopma; 4 — maeHKA AT CO3AaAHUSI
BaKyyMa; 5 — Macka; 0 — UCTOYHUK YP-uzsydeHus

Takum 00pa3oM, OCHOBHOE HKCIIOHMPOBAHHME MPOUCXOAUT ©O€3 UCIMOIb30BAHUS
BaKYYMHUPOBAHHUA U OCYHICCTBIISICTCA HAa BO3AYXC B OTIIMYUC OT OCHOBHOI'O 3KCIIOHUPOBAHUA
yepe3 poTodopMy B aHAIOTOBOM TexHoyoruu (puc. 14.3, a).

brnaromaps sToMy mnewaTaromye dSJeMEHTHl Ha (opMme, H3TOTOBJIECHHON 1O HUGPOBOM
MAacOYHOM TEXHOJIOTHH, XapaKTepU3yrTCs Apyro koHdurypanueit (puc. 14.4) m umeror

MCHBIIYIO BBICOTY.

JU I\

Puc. 14.4. TIpoduim nedaTaroIux 3JIEMEHTOB, CHOPMUPOBAHHBIC C HCIIOIb30BaHKEM U(GPOBOIL (a) 1 aHaNOroBOH (0)
TEXHOJIOT Uil

4. MeToauka BbINOJHEHUS PadOThI

[TockoabKy 11eNBI0 PaOOTHI, KpOME U3YUYeHHS LU(PPOBOI MAaCOYHON TEXHOJIOTUH, SBISETCS
CpaBHEHHE BO3MOXXHOCTEH BOCHPOHM3BEACHHUS M300pakeHHs Ha (POpMax, W3TOTOBJICHHBIX IO
9TOM TEXHOJIOTUH, II0 CPAaBHEHUIO C AHAJIOTOBOM TEXHOJOTHEH, TO IIOCIE TMOJYYEHHS
braexcorpadckoit medaTHON (POPMBI OIIEHUBASTCS BOCITPOU3BEACHUE MEJIKUX JIETANICH B CBETaX
M300pa)KeHUs U IITPUXOBBIX JIeTalleld MajbIX pa3MepOB.

TecT-00bEKT, UCIIONB3yeMbli B paboTe, mpeactaBieH B HuppoBoM Buae. OH CONEPHKHUT:
pacTpOBbIE MIKAJIbl PA3JIMYHON JUHUATYPBI 1 ¢ OTHOCUTENBHON IJIOIIAIBI0 PACTPOBBIX TOUEK B
cBeTax oT 1+5%, mTpUXOBbIE NeTalu PA3INIHBIX pa3MepoB 2, pparMeHThl TEKCTa Pa3IMYHOTO
kersisi 3 (puc. 14.5). @parment 4 B HacTosIeH pabOTe HE UCIIOIb3YETCS.

BocnpousBenenne n300pakeHUs] HA MEYATHBIX (OpPMAax, M3TOTOBICHHBIX MO HU(POBOI
MacCOYHOM TEXHOJIOTMH, OLIEHUBAETCS BU3YaJIbHO U HHCTPYMEHTAIBHO ¢ MOMOLIbI0 10-KpaTHOI
aynbl U 30-KpaTHOIO MUKPOCKOTIA.



leawues wuarn
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Puc. 14.5. Buemnunii Bu tecT-o0ObeKTa

5. Ilopsiok BBINOJIHEHHSI PA00OThI

5.1.O3HakoMHUTbCA c TEXHOJIOTUEN U3TOTOBJICHUS ¢rexcorpadckux
dbopM 1o PPOBOIT MACOYHOU TEXHOJIOTHUH.

5.2. IIpoBecTtu 3anuch U300paKEHHsI HA MACOYHBIN CIIOM (HOPMHOM MIACTHUHBI.

5.3. [IpoBecT OCHOBHOE SKCIIOHUPOBAHUE YEPE3 MOTYUYEHHYIO HHTETPATbHYIO MACKYy.

5.4. IlpoBecTH 3KCIIOHUPOBAHUE OOOPOTHOI CTOPOHBI (POPMHOM TUTACTUHBI.

5.5. IlpoBecTn ynaneHue HE3aMOJIMMEPU30BAHHOTO CJIOS OAHMM M3 CIIOCOOOB B
3aBHCHMOCTH OT THIA UCIOIB3YeMO (POPMHOM TITACTUHBI.

5.6. [IpoBecTn 3akIIOYUTENbHBIE CTAAMM TPOIECCa M3TOTOBICHHS MEYaTHOW (OPMBIL:
CyHKy (mpy He0OXOIMMOCTH ), GUHUILIUHT, TOMOJIHUTEIbHOE SKCIOHUPOBAHUE.

5.7. CoctaBUTh KapTy TEXHOJIOTMUECKOIO Ipollecca MO 3apaHee 3aJaHHON ¢opMme ¢
yKa3aHUEM HCIIoJIb3yeMOol (OPMHOM IIacTHHBl M OOOpYyIOBaHMs, a TaKXKe pPEKUMOB
IIPOBEJIEHUS IIpoLecca.

5.8. OneHuTh e4aTHyto GOpMY U CAENATh BHIBOIBI O JOCTOMHCTBAX MU(PPOBON MAaCOYHOM

TCXHOJIOTHH.

6. OGopynoBaHMe M HHCTPYMEHTBI

6.1. JTazepnoe ycrpoiictBo tuna CDI.

6.2. DkcrioHupyrolee 000py10BaHKE.

6.3. BeIMBIBHOM MM TEPMUYECKHI TIpOIIeccop.

6.4. Jlyma 10*.

6.5. Mukpockon 30* Tuma Mukko.

6.6. TecT-00beKT B uppoBOM BUAC — MUPPOBOH (aii.

7. MaTtepuaJibl 1 padouune pacTBOPbI
7.1. dopmHas  mIacTHHa ¢ MacouHeiM  cioem  tmma  Cyrel  dupmbl
Du Pont.
7.2. BeIMBIBHOM pacTBOp (Ipy HEOOXOAUMOCTH).
7.3. Hetkanbrit matepuan nis rextonorun FAST.



8. Conep:xaHue NUCHLMEHHOT0 0TYETA
8.1. HaumeHoBaHwue, 11eI1b U COJIepKaHne PabOThI, JaTa €€ BBHIITOJIHCHHUS.
8.2. Texnonoruueellls cxema mporiecca U3roToBIEHUS IEYATHON (HOPMEI.
8.3. Pe3ynbTaThl OLIEHKH BOCTIPOM3BEACHUS JACTalCH N300paKCHHUS.
8.4. BeiBoasl 1o pabore.

9. Bu6amorpaduueckuii Cnucox
Honsanckuii H.H. Texnonorusi ¢opmubix mpoueccos: yueonuk / H.H. Iomsuckuit, O.A.
Kapramesa, E.b. Haguposa.—M.: MI'VII, 2007. — C. 281-287,291-295.

JlabopaTopHas pa6ora Ne 8

U3YUEHHUE IU®POBOM TEXHOJIOI U M3TOTOBJIEHUSI
MEYATHBIX ®OPM I'TYBOKOM INEYATH
JIEKTPOHHO-MEXAHUYECKUM I'PABUPOBAHUEM

IIpooonscumenvrnocmo pabomer — 2 uaca

1. Heab padoTbl
2.
W3y4uTh TEXHOJOTHIO HW3TOTOBJEHUS IMEYaTHBIX (POpM IIyOOKOW NedaTdh 3JIEKTPOHHO-
MEXaHUYECKHM IPaBUPOBAHUEM U OLIEHUTH BOCIIPOM3BECHNE HA HIX TOHOBOTO U IITPHXOBOTO
(B TOM umcIie, TEKCTOBOT0) U300paKEHUIM.

2. Conep:kanue padoThI

2.1. O3HaKOMUTBCSI CO CTPOECHHEM (OPMHBIX LUIMHIPOB IITyOOKOW MEYaTh M TOTOBBIX
MEYaTHBIX POpM.

2.2. O3HaAKOMUTBECSI € TpPeOOBAaHUSAMHU, MPEIBIBISIEMBIMH K TIOBEPXHOCTH (OPMHBIX
WIMHAPOB, NPEeIHA3HAYCHHBIX IJI TPaBUPOBAHUSI.

2.3. [lony4nTh NpEACTAaBIEHUE O BOCHPOM3BEICHMM TOHOB H300paKEHHs HA IEYaTHBIX
(dopmax, OITYICHHBIX TPAaBUPOBAHUEM.

2.4. OleHUTh BOCMPOM3BEJEHUE IITPUXOBBIX (B TOM 4YMHCIE, TEKCTOBBIX) JeTajei
n300pakeHUs1 Ha TMe4YaTHBIX (opMax TIIyOOKOH TIeUaTH, W3TOTOBJICHHBIX JJIEKTPOHHO-
MEXaHUYECKHM I'PaBUPOBAHUEM.

3. Teoperuyeckoe 000CHOBaHHE
4.

[Teuatapie GopmbI TTyOOKOW TE€YaTH HM3TOTABIMBAIOTCS IYTEM T'PAaBUPOBAHUS (POPMHBIX
UUIUHAPOB. DOPMHBIM HUIUHIAP BXOAUT B KOMIUIEKT MEYATHOW MAIIUHBI U HCIOJIb3YETCS
MHOTOKpaTHO. OH mpezcTaBiser coOoii (puc. 15.1) cTanpHOW UUIUHAP, HA MOBEPXHOCTH
KOTOPOTO TaJIbBAHUYECKUM CIIOCOOOM HAHOCSITCS JIBa CIIOSI MEJIM: OCHOBHOW CIIOM TONIIUHON
n0 3 MM, W, TaKk Ha3blBaeMasi, «MeIHas pyOalika» — CMEHSEMOE TOKpPBITHE U3 MU
tonmuHoM 80+100 Mkm. g Jdy4iiero CLEMJIEHUs C OCHOBHBIM CJIOEM Ha CTaJbHYIO
MOBEPXHOCTh OcaxAat0T TOHKUM (5+10 MxM) cioit Hukensi. Ha oCHOBHOM clIOM Meau HaHOCAT
TOHUaWmmMi (okoo | MKM) pa3aenuTeNnbHbI Ciol cepebpa, MO3BOJISIONINN OTIETSATh




TUPAXKHYIO «MEAHYIO pyOalIky» OT OCHOBHOTO CJIOSI ME/IH.

Puc. 15.1. Cxematnueckuit pa3pe3 gparmeHTa GOpMHOTO IIWIMHPA TITyOOKOH meyaTu: 1 — CTaIbHON MUIUHAP; 2 — CIIOU
HUKEJIST; 3 — OCHOBHOW MEJIHBIN CJIO¥; 4 — pa3JIeNUTeIbHBIN CIIOi; 5 — MelHas pyOainka

[locne HapammBaHUsS «MEOHON pyOAalIKW» €€ TIIATENbHO HUTUQYIOT ¥ TOJUPYIOT IO
MOJTyYCHHs 3EpKaIbHOW MOBEpXHOCTH. HeoOxommmocTh Takux omepanuii OOBSICHIETCS TEM,
9TO K ()OPMHBIM IHJIUHAPAM MPEIBIBISIIOTCS OYSHb KECTKHE TPEOOBAHUS C TOUKH 3PEHUS UX
MukporeomeTpu. JKecTkue TpeOOBaHUS NPEIbABIAIOTCA TaKkKE K PABHOMEPHOCTH «MEIHOMN
pyOanikm» 1o TOJIIMHE, OAHOPOJHOCTH, TBEPAOCTH U IIEPOXOBATOCTH €€ IOBEPXHOCTH.

B mHacrosimee Bpems Juid  rpaBHpOBaHHMS (OPMHBIX  IIMJIMHAPOB  HUCHOIB3YIOTCS
AIIEKTPOHHO-MEXAHUYECKUH M JIa3epHBIA  CHOCOOBI,  TMO3BOJIIONIME  OCYIIECTBHUTH
MO3JIEMEHTHYIO 3aliCh M300pakeHUs. B kauecTBe MHCTpyMEHTa JUIsSl 3alHCH HU300paKeHHS
HCIIOJIB3YIOTCSI COOTBETCTBEHHO aJIMa3HbIN pe3el] U Iy J1a3epa (J1a3epos.).

[Ipu >7EKTPOHHO-MEXAaHUYECKOM TIpAaBUPOBAHWU C TMOMOIIBIO pe3la Ha (OPMHOM
MWIMHAPE (QOPMHUPYIOTCS MEYaTAIOUIME 3JIEMEHTHl MUPAMHUIATBHONH (DOPMBI TMEepeMeHHOM
rTyOWHBI M TUIOIIAH, IPUYEM II1yOMHa IOrPYKEHUs pe3lia COOTBETCTBYET CUTHAIY, KOTOPBIi
MOCTYIMAET W3 YHpaBISIIONIEro KoHTpoiuiepa (puc. 15.2). Jlns obecrieueHus: cTabUIBLHOTO
BOCIIPOM3BEICHUS U300paKEeHNUs YroJl 3aTOYKU Pe3lia JOHKEH OCTaBaThCsl HEM3MEHHBIM.




Puc. 15.2. CxeMa 3A€KTPOHHO-MEXaHUIECKOTO I'PaBUPOBAHUS: 1 — CHCTEMa 3A€KTPOIHOTO
yIpaBA€HUS ABUXKEHHEM pe3la; 2 — pesell; 3 — IIOBEPXHOCTL (POPMHOTO0 IIUAUHAPA; 4 — POPMHBIM
LUAUHAD; 5 — IedaTaronuii 2AeMeHT (d4yetika); 6 — mpobeAbHBIH SAeMEHT

[Ipouecc 2MEKTPOHHO-MEXAHMYECKOr0 TpaBupoBaHus (puc. 15.3) 3akmrouaercs B
CJIeIyIOIIEeM: MEepBhIi CUrHaj obecrieyuBaeT KojebarenpHOe ABMKEHHE pesna (puc. 15.3, a),
BTOpOi curHani (puc. 15.3, 6), Hecynuii uHpopManu 00 n3oopakeHuu (B MUGPOBOM BHUJE),
npeoOpasyercs B aHAJIOroByl0 (OpMy M B BHJIE TOKa IMOAAETCA B KOJIeOATEIbHYIO CHUCTEMY,
KOTOpasi yNmpaBJisieT pe3LOoM, Ompenenss riayOouHy ero morpykenus. HamoskeHue curHanon
(puc. 15.3, B) 3amaer BenMuuHy TIpaBupyemoil sueiiku. [Ipu STOM rpaBUpOBaHUE MOXKET
OCYIIECTBJIATbCS JUOO MO chnupand (IO BHIY HAIOMUHAET pa3BEpPTKy H300paKeHUs B
OapabaHHOM cCKaHepe), JIMOO M0 3aMKHYTOM OKpYyKHOCTH. Crnupasieo0pa3HOoe T'paBUpOBaHUE
cuutaercs 0ojiee OBICTPHIM, TPAaBUPOBAHME 110 3aMKHYTOH OKPY>KHOCTU — 00JI€€ TOUHBIM.

Puc. 15.3. Cxema popMHUPOBAHUSA SIEEK IAEKTPOHHO-MEXaHUYECKUM IPAaBHUPOBAHUEM: a —
BUOPUPYIOMIUY CUTHAA; 6 — CUTHAA M300pazkeHUsl; B — HAAOXKEHUE CUTHAAOB; T — IpaBUPOBaHHBIE
SYerKUu

Ha puc. 15.4. npuBeneHa cxema TIpaBHpOBaHUs pe3loM | YriIyOJIeHHBIX s4YeeK Ha
dbopMHOM HMIMHApPE TiIyOookod meyatu 2. Ilpu U3MEHEHMH CKOPOCTH BpalleHMs IMIMHIpa
(dbopMa siueek MEeHsIeTCs: IPU MaJIbIX CKOPOCTAX MOJIydaeTcs cxkaTtas (opma «ay, mpu 00JIbIINX
CKOPOCTSAX—YyITTMHEHHAas! popMa «O».




Puc. 15.4. Cxema rpaBUpOBaHUs C MOJTYUYECHHEM Pa3InuHON (OPMBI IIeHaTaroNIUX HIEMEHTOB: a — CXKaToil; 0 —
yIUIMHEHHOH hopm

DNEeKTPOHHO-MEXaHUYECKOe TpaBUpPOBaHHE (POPMHBIX IUIWHIPOB MPOBOAUTCS IO
BEpXHEMY MEIHOMY CJIOI0 («MeIHOM pyOarke»). s moBbIIeHUsT THUpakecTOMKocTH (10 1
MJTH 1 00JIee OTTHCKOB) MOCJI€ TPABUPOBAHUS ITPOBOUTCS XPOMHUPOBaHUE (HOPMEI.

[leyatnpie ¢dopMbl TIyOOKOHW TeYaTH, M3TOTOBJICHHBIC JJIEKTPOHHO-MEXaHUYECKUM
rpaBUPOBaHUEM, 00ECTICUMBAIOT BBICOKOE KAaYECTBO M300pa)K€HUW. DTO CBSI3aHO C TEM, YTO
MeYaTarIue MNIEMEHTH Ha (opMe WMEIOT Pa3INdHyl0 TyOuHy W 1uiomanb. Mx riryOuHa B
cBeTax cocraBisieT 3*5 MKM, B TeHsAX (10 pa3HbIM JaHHBIM) oT 40 MkM 10 60 MKM, OJHAaKO
IITPUXOBBIE DJIEMEHTHI (B TOM YHCJIE U TEKCTOBBIC) XapaKTEPU3YIOTCS MUI000pa3HBIM KpaeM,
YTO SIBJISETCS HEJOCTAaTKOM JIaHHOTO croco0a rpaBupoBaHus. M cmoap30BaHHE COBPEMEHHBIX
MPOTPaMMHBIX  CPEICTB, pa3pabOTaHHBIX MPOUZBOJUTEISAMH YCTPOWCTB T'pPaBUPOBAHUS,
MO3BOJIAIOT YCTPAHUTh YKa3aHHbBIA HEJIOCTATOK.

4. MeToauKa BbINIOJIHEHUS PadoThI
[lepBoHaYaTbHO CTYAEHTHI 3HAKOMSTCS C TEXHOJOTUYECKOM CXEMOW yCTpOWCTBa MJis
ANIEKTPOHHO-MEXaHUYECKOTO TPaBUPOBAHUSA M CTPOCHHEM IE€UATHBIX (HOpPM TIyOOKOH Tedyatu
M0 HArJISTHBIM MTOCOOMSAM M 00pa3iiaM, HaxoasamuMes B tabopatopun. Ha o6Gpasiax «MemHoun
pyOamku» ¢ u3o00paxeHueM, ONpPeaeIAIOTCS: TTyOrnHa MeYaTaloIMNUX AIEMEHTOB h u pasmepsl
siueek (amaroHaau pomoba dy u dy) B cBeTax u TeHAX u300pakeHus. MiaMepuB pa3sMephl STUCHKH,
ompenenseTcs 00beM MeyaTarolero IeMEeHTa MUPaMUIIbHOU GopMBI TIO hopmyIie:

_S-h
3 (15.1)

I'ne S — rurom@anb OCHOBAaHUS MAPAMUJIBI.
[TpuHEMas BO BHUMAaHHeE, YTO OCHOBAHHE TUPAMUIBI — POMO, MMeromuii auaronamy Oy u
d,, ero momamis:
d, -d,
2 (15.2)
KadyecTBO MITPUXOBBIX 3JIEMEHTOB M TEKCTa OIIEHHWBACTCSA BHU3YalbHO I10 KAadeCTBY
BOCIIPOU3BEIEHUS UX KPAeB.

S =



5.Ilopsinok BbINOJIHEHUsI padOThI

5.1. I3y4nTh TEXHOJIOTUYECKUI ITPOLIECC IIEKTPOHHO-MEXaHNYECKOTO T'PAaBUPOBAHMSL.

5.2. [lonyunTs 3apaHee W3TOTOBICHHBIE B TPOW3BOJICTBEHHBIX YCIOBUSAX OOpa3LbI
«MEJTHOM pyOalkm» ¢ pparMeHTaMu U300paKeHusI.

5.3. BuzyaslbHO OLIEHUTh KayeCTBO BOCHPOM3BEACHMSI IUTPUXOBBIX (M TEKCTOBBIX)
M300paKeHUH.

5.4. U3meputhb pazMepsl NeyaTaroMX JIEMEHTOB B CBETAaX U TEHIX U300paKEHUS.

5.5. PaccunTaTh 00b€M MevaTaronux 31eMeHTOB PopMbl. Pe3ynbTaThl 3aHeCTH B TaOIUILY.

5.6. Cnenath BBIBOABI O BO3MOKHOCTSIX MEYATHBIX (POpM TITyOOKOM MmevarTy.

6. OGopynoBaHMe M HHCTPYMEHTBI
6.1. I3mepuTenbHbI MUKPOCKOT C OKYJIAP-MUKPOMETpUUYecKoi Hacaakoit MBH-1.
6.2. JIyma 10%*.
6.3. Muxkpockorn 30* tuna MuKKO.

7. MaTtepuaubl 1 pado4yue pacTBOpPbI
7.1. KoMIUJIEKT HarjiasiiHbIX MOCOOM CO cXxeMaMu 000pYI0BaHUS.
7.2. O6pa3upl «MeAHBIX pyOamiex» medaTHbIX (GopM TiyOOKoi meyaTw ¢ ¢parMeHTaMu
TOHOBOT'0, LITPUXOBOT'O U TEKCTOBOTI'O M300paKEHUSI.

8. Coaep:kaHue NUCbMEHHOI0 0TYETA
8.1. HanmeHoBaHue, 11€51b U cOZlepKaHMe, JaTa ee BbloyiHeHus. *8.2. CtpoeHue
(dbopMHOTO IIMIHHPA TITyOOKON NeYaTH.
8.3. PesynbraTel m3MepeHHs oOObeMa IEeYaTalolIMX 3JEMEHTOB Ia Ie4YaTHOH Qopme
(Tabnura).
8.4. BeiBoapl 110 padorTe.
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