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[TpakTuueckoe 3ansitue Ne 1 (2 yaca)

PACYET IIOPUCTOCTHU BYMAI'N

1. HEJIb U1 3ATAYHU PABOTbI

Leab padoThl: U3yueHHuEe 0COOEHHOCTEN CTPYKTYphl OyMaru Kak KaluuUIipHO-IIOPUCTOTO
MaTepuaa.

3agaum padoThl: 03HAKOMJIEHUE C METOJIMKON pacuyeTa NOPUCTOCTH U OLIEHKA CTPYKTYPbI
OyMmaru, ¢ KOTOpoi npoBoAATCs ucciaenaoBanus. [Ipu Teopernyeckoil mpopabOTKe 3a1aHUsl CTY-
J€HTHI U3y4YalOT CIOCOOBI, TPUMEHSEMbIE IIPHU MPOU3BOJCTBE Oymaru Jijisi npuaanus el Tpedye-
Mol opuctocTy. [Ipu 3TOM OCHOBHOE BHUMaHUE yJAENSAETCS YCBOECHUIO TOro, Kakue padouune
CBOMCTBa OyMaru WM KapTOHa CBS3aHbl C UX MOPUCTOCTHIO, KAKME TPEOOBAHUS MTPEABIBIISIIOTCS
K IOPUCTOCTH OyMaru pa3jInyHOro Ha3HaueHus (Hampumep, razeTHas Oymara u Oymara ajis ui-
JTIOCTPALlMOHHBIX U3/1aHUN).

2. OCHOBHBIE TEOPETUYECKUE CBEJEHUSA

[TopuctocTs OyMaru ornpeaensercs Mo NpoxXokKJICHUIO CKBO3b HEE BO3/TyXa. 3HATh, KAKOBA
MOPUCTOCTH OyMaru, 0O4eHb BaKHO, €CITM TIEYATAIOIIHI armapaT OCHAIEH BaKyyMHBIM MOJaT4H-
KOM. BpiCcOkasi MOpUCTOCTh MPUBOJUT K MPOIyCKaM MOJA4YM WM MOJaue OJHOBPEMEHHO JIBYX
JIUCTOB, MOSIBJICHUIO MSITEH U PA3MBITHIO TUIalIeK. byMara ¢ HU3KOM MOPUCTOCTHIO Jierdye nu3ruoa-
eTCsl, N300paKeHNe Ha Hel YacTo MOIy4aeTCs CMa3aHHbIM.

Pasmep mop usmepsercs B MKM. [IopUCTOCTL — 3T0 00BEM II0p, comepKammxcs B 1 cm®
Ooymaru. OHa onpenenseTcss pacC4eTHBIM CIIOCOOOM:

Hz? ©100% ., rae

3

Vi — o0bem nop.
Vs — 00beM Oymaru.

[IpuBeneHnyo popmyily B pa3BEpHYTOM BHJI€ MOYKHO IIPEACTABUTH CIIEIYIOIIUM 00pa3oM:

v,—V,—V
I1= 6 Vg HXIOO%

0

) rane

Vs — 00beM Oymaru, cm’;
V5 — 00b€M BOJIOKHHCTOTO MaTeEpHaa, CM>;
Vi — 00bEM HAIOJIHUTENS, CM>.

N3 1ol popMyIibl BUITHO, UTO pacyeT MOPUCTOCTH MPOU3BOIUTCS ITyTEM COMOCTABICHUS
3HA4YEeHUS TUIOTHOCTU OyMaru (00beMHOM MacChl) ¥ INIOTHOCTU MaTEPHUAIOB, BXOASIIUX B COCTaB
Oymaru (BOJIOKHHCTBIX MaT€pUajioB M HamoJHUTENs). BonokHuCThIe MaTepuansl (LIeJIIK0I103a,
IpEBECHas Macca U JIp.) UMEIOT IUIOTHOCTh, IIPUMEPHO paBHyIo 1,5 r/cm’. B mpoctelimem ciaydae
(korga Oymara HE COJEPKUT HAMOJHUTENS) Macca JucTa OyMard paBHa Macce BOJIOKHHUCTOTO
MaTepHraia me=ms.

OO0bIYHO ke OyMara CoJIepKUT HAMOJTHUTENb, 00beM KOTOPOTO JOJIKEH YUUTHIBATHCS TIPH
pacyeTe MopucTOCTH. J{Jisi 3TOro Hy>KHO 3HATh KOJIMYECTBO HATIOJIHUTEIS, COJIepKaIierocs B 0y-



Mmare, 3HaTh, KAKOM HMEHHO HAIlOJIHUTENb U KAKOBA €ro IIIOTHOCTh. B yueOHol paboTe npuHU-
MaeTcsl, YTO B OyMare B KaueCTBE HAIIOJHUTENS COAEPIKUTCA KAOIHMH, IUIOTHOCTh KOTOpOro 2,6
r/cM’. Pacuer nopucrocTu Benercs s oopasua maccoit 100 r. Konmuuectso nanonuutens (H) B
100 r 6ymaru ornpezensercs 1o 30JIbHOCTU C YYETOM MTOTEPHU MACChl MpU pokaiuBaHuu. O0beM
HanonHutens B 100 r 6ymaru onpenensiercs mo Gpopmyre:

O6bem BosokHucToro Mmarepuana B 100 r Oymaru:
m, _100-H 4

Ve=—% ,
d 15
O6bem 100 r 6ymaru:
V6:@ , CM3
d5

3. MIPAKTUYECKUE 3ATAYHU U YITPA'YKHEHU A
[IpousBoAsATCS pacyeThl U pe3yJIbTaThl PACUETOB NOPUCTOCTH € 003aTENbHBIM YKa3aHUEM
pa3MEepHOCTH. 3aTEM CIEAYyET IPOU3BECTH OLEHKY MOJYYEHHOIO pe3yJibTaTa, yYUThIBasi, YTO MO-
PUCTOCTHh OOBIYHBIX BUIOB NEYaTHOM Oymaru kosiebnercs B npezaenax ot 30 go 65%. [onyuen-
HBIM pe3yabTaT 3aHOCST B CBOAHYIO TaOJIMUIy U CONOCTABIISIIOT C IPYTUMHU [MOKA3aTENISIMU CTPYK-
TYpbl U CBOMCTB OyMaru.

4. OBOPYJIOBAHUE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE
1) Kanekynsarop.

5. COAEP’ KAHUE OTYETA
OTt4eToM o 1abopaTopHOM paboTe CIYKUT 3aM0JIHeHHAsI TabuIa U rpaduK 3aBUCUMOCTH
MOPUCTOCTH OT KOJTUYECTBA HATIOJHUTEJIS.
Tabmuua — OnpeneneHue NOpUCTOCTH OyMaru
Homep obpasua | Vs, em® | Ve, eM® | Vi, oM® | IT, %
1

(U, RN R OS I | NS

Brinonnenue pacy€ToB NNpOU3BOIUTCS 110 BAPUAHTAM.
BapuaHntsl 11 pacdu€ToB IIPEACTABIECHBI HUXKE.

BapuanTt 1 Tabnuna — UcxoaHbie faHHbIC 711 pacYETOB
Ne i/ | ITnotHOCTE Gy™marwm, r/cm® | KonmmdecTBO HAOIHUTENS, T
1 0,70 4
2 0,72 5
3 0,76 6
4 0,78 8
5 0,81 10




Bapuant 2 Tabnuna — McxomHabpie JaHHBIC TSl pacYETOB
Ne i/ | ITnotnocTs Gymary, r/cm® | KonmudaecTBO HAIOJIHUTENS, T
1 0,70 3
2 0,73 5
3 0,78 6
4 0,79 7
5 0,83 10
BapuanTt 3 Tabnuna — UcxoaHbie faHHbIC 711 pacYETOB
Ne i/ | ITnotHOCTE Gy™marw, r/cm® | KonmudaecTBO HAIOJIHUTENS, T
1 0,70 4
2 0,72 6
3 0,77 7
4 0,79 8
5 0,80 9
Bapuant 4 Tabnuna — UcxoaHbie naHHbIC 711 pacYETOB
Ne i/ | ITnotHOCTE Gy™mary, r/cm® | KonmudecTBO HAOIHUTENS, T
1 0,70 3
2 0,73 6
3 0,77 6
4 0,80 9
5 0,83 10
BapuanTt 5 Tabnuna — McxoaHbie nanHbIe 71 pacyETOB
Ne i/t | ITnotHocTh Oymarw, r/cm® | KonnuecTBo HamOIHUTENS, T
1 0,70 4
2 0,74 7
3 0,77 8
4 0,78 10
5 0,84 12
BapwuanT 6 Tabnuma — Mcxoaabie TaHHBIC 71 PacYETOB
Ne i/ | ITnotocTs Gymar, r/cm® | KonmuaecTBO HAIOJIHUTENS, T
1 0,70 3
2 0,73 6
3 0,78 9
4 0,78 10
5 0,80 12
Bapuant 7 Tabauma — MicxonHble TaHHbIC U1 pacuéToB
Ne i/ | ITnotHOCTE Gy™marwy, r/cm® | KomudaecTBO HAIOJIHUTENS, T
1 0,70 3
2 0,74 6




3 0,75 8
4 0,78 9
5 0,82 11
Bapuant 8 Tabnuma — McxoaHbie naHHbIe 71 pacyETOB
Ne i/t | ITnotHocTh Oymarw, r/cm® | KonnuecTBo HamoOMHUTENS, T
1 0,70 3
2 0,72 7
3 0,73 8
4 0,78 9
5 0,80 10
Bapuant 9 Tabnuna — Ucxonnbpie JaHHbIe TSl pacyETOB
Ne i/ | ITnotrocTs Gymary, r/cm® | KonmuaecTBO HAIOJIHUTENS, T
1 0,70 4
2 0,70 S5
3 0,74 8
4 0,78 9
5 0,82 9
Bapuant 10 Tabnuua — MicxoHble TaHHbIE JJIs pacu€éTOB
Ne i/ | ITnotHOCTE Gy™marw, r/cm® | KonmudaecTBO HAIOJIHUTENS, T
1 0,70 4
2 0,71 5
3 0,75 7
4 0,79 8
5 0,81 9

1) KakoBa cTpykrypa Oymaru, eciu cpennuit paguyc nop e€ cocrasiuser 0,03 mxm? 0,3

MKM?

6. KOHTPOJIBHBIE BOITPOCHI

2) KakoBa cTpykrypa 6ymaru, eciu e€ nopuctocts [1=35%? [1=60%"?
3) Kakue paGoune cBoiicTBa OymMaru 3aBUCST OT TOPUCTOCTHU?

4) Kakumu cpecTBamMu 00eCIiedrMBaeTCsl H3TOTOBIICHUE OyMaru ¢ MaKpOIOPHUCTOMN CTPYK-
Typoii? MUKponopucToit?

7. BUBJIUOTPA®UYECKUH CIIUCOK
1)Buncon, JI.A. Uro nonurpaduct nomkeH 3HaTh 0 Oymare / JI.A. Busicon; nep. ¢ aHri.,
Hayu. pea. E. JI. KnumoBoit.— M.: [IPUHT-ME/IUA-uentp, 2005.— 358 c.
2) Credanos, C. bymara u kapton / C.CtedanoB.— M.: Penporientp-M, 2003 .— 52c.
3) YnakoBka Ha ocHOBe Oymaru u kaptoHa / M. Jl. Kupsau (pen.); nep. ¢ aari. B.E. Amiku-
Ha3u; moj Hayy. pen. D.JI. Akuma, JI.I'. Maxotunoit.— CII6.: IIpodeccus, 2008 .— 488c.



[IpakTuueckoe 3ansitue Ne 2 (2 yaca)
ONPEJEJEHUE BOIUTHIBAIOIIEN CHOCOBHOCTH KJIES

1. HEJIb U 3AJIAYA PABOTHBI
eab padoThbI: U3yYUTh METOJUKY OLICHKH BIIUTHIBAHUS KJIESAIIUX BEIIECTB B BUJE BOJ-
HBIX PACTBOPOB WJIM JUCIIEPCUN B IOPUCTYIO CTPYKTYPY CKIIEMBAEMbBIX MaTEPUAJIOB.

2. OCHOBHBIE TEOPETUYECKHE CBEJIEHUSA

BrnuteiBatomiasi ciocOOHOCTh KJiesl — BaXKHOE TEXHOJIOIMUECKOE CBOMCTBO, OT KOTOPOIO
3aBHCHUT NPOYHOCTDH CKJIEWKH U MPOOUBAHME €0 HAa BEPXHIOIO CTOPOHY CKJIEHBAEMbIX MaTepHua-
n0B. OHa TOJKHA COOTBETCTBOBATh CBOMCTBAM CKJIEHBAEMBIX MaTEPUAJIOB.

B TexHOIOruM nociieneyaTHbIX MPOLECCOB OOJIBIIYIO POJIb UIPAIOT KJIESALIUE BELIECTBA B
BU/JIE BOJHBIX PACTBOPOB WJIM AUCIEPCHIA, B OCHOBE BBICBIXaHHS KOTOPBIX JIEXKHUT MPOLIECC BIIU-
THIBaHUSI (MCTIapEHHUSI) paCTBOPUTEIS (BOJIbI), TAKMM 00pa30M, BIUTHIBAIOIIAS CIIOCOOHOCTD KJIes
OyJieT OKa3bIBaTh BIMSIHHE Ha CKOPOCTh BBICBIXaHUS KJIEEBOTO COETUHEHHS.

Jliis onpeenieHnst BIUTHIBAIOIIEH CITIOCOOHOCTH KJiesl IPOHUKATh B IOPUCTYIO CTPYKTYPY
MaTepHalla UCIOJIb3YIOT YCIOBHBIN METOJI CPAaBHEHUS KAMWJLIIPHOTO MOJHATHSA KJI€SI U BOJIBI 110
obOpasnaM puIbTpoBaIbHOM OyMaru.

3. IPAKTUYECKHE 3AJTAYU U YIIPA’KHEHUA
o W3 nucta ¢punbTpoBasibHON OyMaru B MallliHHOM HalpaBJIC€HUH BBIPE3aI0T JIBE I0-
J0ckH pazmepoM 15%150 mm. Ha oHOM M3 KOHIIOB MOJIOCOK KapaHJalioM HAaHOCST JIUHUM, OT-
cTosiue OT Kpas Ha paccTosHuM 10 MM.
o IIepBy10 MOJIOCKY 3aKPEIUIAIOT HA KPar EMKOCTH, & OTMEYEHHBIN KOHEIl IT0JIOCKU
OIyCKAarOT 10 METKU B EMKOCTb C TUCTWLIMPOBAHHON BOJOM. KOHEI BTOPOM MOJIOCKH HA TaKYyIO
e TITyOUHY OIMYyCKalOT B CTAKAH C UCTIBITYEMbIM KIIEEM.

o [To ucreuenun 30 MUHYT U3MEPSIOT BBICOTY MOJHATHUS KJI€sl U BOABI HAJI YPOBHEM
KUJIKOCTH (METKH).
o BrnuteiBaronyto cnocoOHOCTh Kiiest pACCYUTHIBAIOT TI0 popmyiie:
h
BCK =—>--100 %
H,0

rae BCK — oTHOcHTEIBbHAS BIUTHIBAIOIIAS CIIOCOOHOCTH Kites, %o,
h,, — BBICOTA TOJHATHUSA KJIes TI0 QUIBTPOBATBHON Oymare, M,

hyo — BBICOTA HOAHATHS BOJBI 10 (PUIBTPOBAILHOI Gymare, MM.

4. ObOPYJAOBAHUE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
1. JIuctunnupoBanHas Boja.
2. CtakaH ¢ KJeeM.
3. JIuneiika.
4. Kapanpgami.
5. HoxHUIIBL.



5. COOJEP’KAHUE OTYETA

OT4éT MOMKEH COAEP)KaTh CBOAHYIO TAOJHILy, B KOTOPYIO 3aIMCHIBAIOTCS MOTyYEHHBIC
pe3ynbTaThl. CBOJIHAsA TaOIMIIA IPUBEIEHA HUXKE.

Ta6nuia — Pe3ynbTathl uccieioBaHuii

Tun kiaes
IIBA
CunukaTHBIN
Kanuenspckun
CuHTeTHYeCKUHI

hy:, MM

hm20, MM BCK, %

6. KOHTPOJIBHBIE BOITPOCHI
1. YUto npencrapisieT coO0M BOUTHIBAOIIAS CIIOCOOHOCTH?

2. HO‘{CMy Ba’XHO 3HATb BIIMTHIBAIOIIYIO CITOCOOHOCTH KJIies?

3. Kak u3MeHseTcs BIUTHIBAIOIIAS CIIOCOOHOCTH KJIes PU B3aUMOJICHCTBUH ¢ OyMaroi pas-
JUYHOM IUIOTHOCTH U TJIAJAKOCTH?

4. Kakoi u3 BcciieIyeMbIX THUIIOB KJesl 00J1alaeT HauOOJIbIIIEeH, a KaKOi HAaUMEHBIIICH BITH-
THIBAIOIIEH CITIOCOOHOCTHIO?

7. BUBJIMOT PA®UYECKHUIN CIIUCOK

1. Buncon, JI.A. Uto nonurpaduct nomxeH 3HaTh 0 Oymare / JI.A. Busicon; nep. ¢ aHri.,
Hayu. pea. E. JI. Knumooit.— M.: [IPUHT-MEJIUA-uentp, 2005.— 358 c.

2. Credanos, C. bymara u kapton / C.CredanoB.— M.: Penpouentp-M, 2003 .— 52c.

3. YmakoBka Ha ocHOBe Oymaru u kaptona / M. [l. Kupsan (pen.); nep. ¢ auri. B.E. Auku-
Ha3u; nox Hayy. pea. D.JI. Akuma, JL.I'. Maxotunoit.— CII6.: [Tpodeccus, 2008 .— 488c.



[IpakTuueckoe 3anstue Ne 3 (2 yaca)
N3YYEHUE NOJIUTPAOUYECKOHN ®OJBI'N AJISI TOPSIYEIO TUCHEHUS

1. HEJIb 1 3AJTIAYU PABOTBI
Henab padoThl: M3y4yUTh ACCOPTUMEHT, CTPOEHUE U TpeOOBaHUS, MPEIbIBIAEMbIE K
doiibre AJis ropsYero TUCHEHHUS.
3agaum padoTbl: OCBOUTh METOAMKHU, TO3BOJISIIOIIME OIEHUTh CBOMCTBA (POJIbIH, UTO
JAeT BO3MOKHOCTh IMPABUIBLHOTO BHIOOpA JAHHOTO MaTepuasa JJis IPUMEHIEMbIX OTJEI0YHBIX
TEXHOJIOTHH U TPeOyEeMbIX IKCILTYyaTallMOHHBIX U 3CTETUYECKUX CBOMCTB.

2. OCHOBHBIE TEOPETHYECKHE CBEJIEHUSA

[Ipumensiemast B HacTosllee BpeMsl MeTaUIM3UpOBaHHas (pojbra Mo3BOJISET MOIYy4aTh
U300pa’keHUE C IIMPOKUM LIBETOBBIM 0XBAaTOM, 00JIa/1at0IIee XOPOIIUM OJIECKOM U BBICOKOH pa3-
pemaroniei cnocooHocThio. CTpyKTypa Takoi (oJIbrv MpeIcTaBlIeHa Ha PUCYHKE.

4~ aare3noHHO-rpyHTOBOM

MIEPEHOCHMEIE CTON < [N S S~} C1Oi amromHis
77777777,/ }- OKpameHHbIi 1akoBiii cioif

BOCKOCMOJISTHOM CJION
° N% o X° ol ocnona

MapkupoBka oTe4ecTBEHHOH (oibru BKIOUaeT HUPpoBOe M OyKBEHHOE OOO3HAUYCHHE.
llepsas yughpa ob6o3nauvaet Bun donbru: 1 — OpoH30Bast; 2 — aroMuHUEBast; 3 — oOumneitHas; 4 —
LBETHAsl MaToBas; 5 — IBETHas TJIAHUEBas; 6 — BETHAs JIaKoBas; 7 — IIBETHAas BOCKOBas; 8 —
nBeTHas GuyopectieHTHas. KOounelinas dhonpra — 310 Gosibra MeTaJUTM3UPOBAHHAS, TOTyYeHHAS
HanbUICHHEM aJIIOMUHUS B BAKyyME Ha OKPAIlICHHBIN JTaKOBBIN cioi; (onbra mox uudpamu 1 u
2 —9T10 (oapra ¢ HaHECEHUEM OPOH30BOT0 U ATFOMUHUEBOTO MTOPOIIKOB M3 CYCIIEH3UH Ha pa3jie-
JUTENBHBIN cloil. Bmopas yugpa o603HavaeT BUJ cyOCcTpaTa, Ha KOTOPBINA MPOU3BOAUTCS THUC-
HeHue: | — nmonurpaduueckue MaTepuansl (TUIIA KOJICHKOD, JIeAepUH); 2 — Oymara, KapToH; 3 —
NepeBo; 4 — KOXkKa; 5 — TEKCTUIIb; 6 — MONMMETUIIMETAKPUIIAT; 7 — OJIUCTUPOJI, TOJIUIPOIUIICH;
8 — nomuBuHMWIXIOpHUA [IBX (mokpoBHbIe MaTepuaisl ¢ [IBX nmokpeiTeM: OyMBUHWII, HEBCKUH,
OaslakpoH); 9 — MOJMATHUIICH, U3JIETUS U3 PEAaKTUBOB. Tpembsa yugpa 0603HaYaET BU OCHOBBI: |
— Oymara; 2 — KoHJieHcaTopHas Oymara; 3 — nonudTiieHTepedranat ([ TD) Tommunaomi 20 MKM;
4 —TI9T® TonmmuHOM 12 MKM; 5 — STHUIIEIUIIONO3HAS TUICHKA; 6 — 1eutodan; 7 — MOJTUITPOITHIICH.

Cneodyrowue oge unu mpu yugpuvl cTaBarcs yepes3 Aeduc u 0003HaYaI0T BET U OTTEHOK.

bykeennoe obo3nauenue: A — TOHKOCIOMHAS J1s1 TUCHEHUS U300paXKEHHM C METIKUMU Trpadu-
YECKUMU 3JIeMeHTaMu; b — MOBBIIIEHHAs! TONIIMHA MUTMEHTHOTO CJOS JJIsi TUCHEHHUS KPYITHBIX
rpadudeckux drmeMeHToB; M — momymaroBasi; MM — martoBast; 111 — as1st o qHOpa30BBIX MITTPHIIOB.

Kpome ykazaHHBIX Mapok (OJIbIH, BBITyCKAETCS OOIBIION aCCOPTUMEHT Trojiorpadude-
CKOM (POJIbIY KakK JIJIsi TOPSYEro TUCHEHUS.

['opsiuee TucHeHue (oabroii — Mporece nepeHoca 3a CYeT JIaBJICHUSI U HarpeBa METaJlIH-
3UPOBAHHOM WJIA IBETHOM IUIEHKU C MPOMEXYTOYHOM OCHOBBI Ha OTTUCK. I'opsyee THUCHeHHE
(b 0oJIbroit OCyIeCTBIASETCS HArPETHIMU IITaMIIaMu. MeX 1y IITaMIIOM U MOJIeKAIUM THCHEHHUIO
MaTepHralioM rnomMeniaeTcst pospra Ajist TACHEHUSI — MHOTOKOMIIOHEHTHAs CUCTEMA, BKITIOYAIOIAs
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IJICHOYHYIO OCHOBY, Pa3JICJIMTENbHBINA CIIOW, CJIOW JIaKa, CJIOM METAJUIA WJIM UBETHOTO MMUTMEHTA
¥ aare3uoHHsbIi cioi. [lltamm, Bo3aeiicTBys Ha (OIBTY, BBIOOPOUHO PACIIABISET Pa3aeIUTEIb-
HBIM CJIOM U 3a CUET JIaBJICHUS NEPEHOCUT METAJUIMYECKAM WM MMATMEHTHBINA CIIOW HA OTTHUCK.

OcHoBa (osibru, odbecrneunBaroIias CTaOMILHOCTL €€ pa3MepOB, HAUOO0JIEE YacTO B HACTO-
A1ee BpeMsI U3rOTABIMBACTCS U3 NOAUA(UPHON TUICHKU. Pa3nenuTenbHblil ClI0N CBA3BIBAET OC-
HOBY C OKpPAILIEHHBIM CJIOEM U CIIOCOOEH pacIIaBIsAThCA MO/ JEHCTBUEM TEMITEpATyphl IITAMIIA.
Croit naka o0ecrieyuBaeT risiHel] TACHEHOTO METAJUTU3UPOBAHHOTO N300PaXKEHUSI U MOKET MPHU-
JaBaTh EMY TOT WJIM MHOW IIBETOBOM OTTEHOK. CIIOM IBETHOI'O MUTMEHTA WJIA MEITKOAUCIIEPCHOTO
MeTaia (Kak MpaBujio, aTFOMUHUSA) ONpEeIsieT KOJOPUMETPUUECKUE U ONTHYECKUE CBOIMCTBA
¢donbru. OH COeMHAETCS C 3amevYaThiBAEMbIM MAaTEPHAIOM CIIOEM TEPMOAAre3uBa, aKTHBUPYE-
MOr0 TEMIIEPATYPOU LITAMIIA.

Knaccudukanus Gonasru s THCHEHUS OCYIIECTBISETCA M0 CICTYIONTUM TPU3HAKAM:

* Ha3HAYEHHUIO, JUIS IJIOCKOT0, peNbe(h)HOT0, KOHTPEBHOT'O, KOMOMHUPOBAHHOI'O TUCHEHUS;
ropupoBaHusi, TPEHUPOBAHUS; TEKCTYPUPOBAHHSI;

* XapakTepy cios, (OPMHUPYIOUIETO U HECYIIEro H300pakeHHe: METaUTM3UpOBaHHas,
I[BETHAas, TJISTHIIEBAsI, MATOBAsI, TOOrpadudecKas, MarHUTHAsI, TOJIOMarHuTHasI, PoJbra Jist oI-
nucH, cTupaeMas (osbra;

* BUJly MHCTPYMEHTA (IITamIa): Jyisl TACHEHUSI TUIOCKUM U POTAIMOHHBIM IITaMIIOM;

* TUIY UCHOJb3YyEMOro 000py10BaHus, AJI1 TUCHEHUS HA TUTEIbHBIX, MJIOCKOMNEYaTHBIX,
POTalMOHHBIX Mpeccax;

* BUJly MaTepuaia: JiyIsi TUCHeHHs 10 Oymare, KapToHY, IUIACTUKY, TKaHU, KOXe, 3aneyva-
TaHHBIX, JIJAKHPOBAHHBIX, JJAMUHUPOBAHHBIX IJIEHKOW MOBEPXHOCTSX;

* BUJy W3JENHs: JUIsl THCHEHUS Ha o0pe3ax KHIDKHOTO OJIOKa, MEepEeIvIeTHBIX KPBIIIKaX,
00JI0’%KKaX, OTKPBITKAX, STUKETKAX, MJIACTUKOBBIX KAPTOUKaX, YIMAKOBKAX, KAHIEISIPCKUX U3JIe-
JUSIX, KPEAUTHBIX KApPTOUYKaX, OyMa)KHBIX U JOTePEHHBIX OuieTax, 0aHKOBCKHUX JIOKYMEHTaX, OTl-
TUYECKUX 3alIUTHBIX 2JIEMEHTAaX;

* XapakTepy padOThI: I MITPUXOBBIX, MJIAMICYHBIX PA0OT WM CMEIIAHHOTO THUIIA;

* PEKUMY MPOBEAECHUS MPOLECCa TUCHEHUS: IS pa3JINYHOT0 JUaNa30Ha TEMIIEpaTyp, 1aB-
JIEHUS TUCHEHUS, CKOPOCTH TUCHEHUS;

* cioco0y nepeHoca Ha MaTepHall: JJIsl TOPIOYEro WM XOJOJHOIO TUCHEHHUS (IpHUIpec-
COBKH).

JI1st uMUTAIMU METAJUTMYECKUX MOKPBITUM Ha pa3fiMyHbIX MaTepuaiax MPUMEHSIOT JBa
Tuna nonurpaduyeckor (oiabru, KOTOpble MO OTEYECTBEHHOM TEPMHMHOJIOTHUU HAa3bIBAKOTCS
"Opon30Bas" (HE3aBUCUMO OT MaTepualia METaUIMUYEeCKON myapsl) U "toowieitHas". Haunbonee
ynoTpeOJisieMblie BUbI OTeUeCTBEHHOH "OpoH30BOM" (ponbru - yHuBepcanbHas cepuu Ne 114-01
u 184-01, npenHa3sHayeHHas 11 THCHEHUS Ha NEPEIUIETHRIX MaTepHraiax ¢ MOJIUBUHUIXIOPU-
HBIM TIOKpBITHEM, a "toOuieitHoi" - Ne 313, 313M u 284. Cepust Ne 313 npennasnaueHa ass
TUCHEHHUs Ha 0dCeTHOM M MelnoBaHHOU Oymare, a cepust Ne 313M oTnuvaeTcsi MPUTITyIIEHHBIM
omeckom. Cepust Ne 384 npenHasHaveHa A1 TUCHEHUSI HA M300pa3UTEIBHBIX OTKPBITKAX U Ma-
Tepuangax C MOJUBUHWIXJIOPUAHBIM MOKPBITHEM. PEKOMEHYEMbIE HHTEPBAIbI TEMIIEpaTyp
mrammna npu TucHeHuu "oponr3oBoit” poawsroi 100-130°C, "tobuneitnoit" dhonproi- 100-120°C.
[Ipurnymennsiii 61eck OTTUCKOB "OpoH30BOM" 1 "toOmneitHon" ¢onbroit cepun M, 1o MHEHUIO
XYJI0)KHUKOB-0(OpPMUTENEH, MOJUEPKUBAET CTPOTOCTh U3/1EIINs WU U3JaHUS.

[Ber "toOuneitHoi" ¢Gosbru co3gaercs 3a CYET I[BETa HAIMbUICHHOTO AJIIOMUHUSA U IPO-
3payHOro OECIBETHOTO MJIM OKPAILIEHHOT'O JIaKa, O3TOMY OTTUCKH 3TUM BUAOM (POJIBIH UMEIOT
BBICOKUH METAJNIMYECKUI OJIECK U JIF0ObIe OTTEHKHU PA3IMYHbBIX 0JaropoIHbIX METAJUIOB 3a CUET
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OTTEHKOB MMPO3payHoro Jaka. MeramnuzupoBanHas u OponsoBast ¢onsra nmpumepHo Ha 10-15%
JOpO’Ke LBETHOM, UTO BMECTE C IPKUM BHUJOM OTTHUCKOB B KaKOH-TO Mepe omnpeaensieT 00aacTu
UX MPUMEHEHHUS - POU3BOICTBO YIIAKOBKU JOPOTUX TOBAPOB, PEKJIAMHBIX U3JaHU, MTO3IpaBH-
TEJNBHBIX OTKPBITOK M STUKETOK.

3. HIPAKTHUYECKMUE 3AJIAYA U YIIPAKHEHU S
Kporomras cmoco6HOCTh PoJibru onpeensercs myTeM cpaBHEHUs KOd(PPUIIMEHTOB OTpa-
YKEHHUSI OTTUCKOB, MOJYYEHHBIX TP TUCHEHUH OJTHOM M TOM ke (POJIbTOM Ha MOJI0KKAX PA3HOTO
[IBETA.
o [lomyunTth y mpemnoiaBaTesiss KOHBEPT C ABYMsI 00pa3iaMu OTTUCKA, BBIMTOJTHEHHBIX (HOITh-
roil OJTHOTrO BUJA U 1[BE€TA Ha IOKPOBHOM MaTepuaje OJHOr0 BUJa, HO pa3HOTO IIBETA.
e Ha nencutomeTpe 3a TpeMs CBETOGUIBTPaMH 3aMEPUTh Ha KaXKJIOM 00pa3lie ONTUYECKUe
IJIOTHOCTH B TPEX TOUYKAX W 3amucaTh B Tabnuiry 1.
e Hcnonw3ys Tabnuily 2 onpeaeanuTh COOTBETCTBYIONIKME 3HaUYECHUSI KOY(PDUITMEHTOB OTpa-
YKEHUS U 3alucarh B Ta0nuiry 1.
® (CpaBHUTH KOA(PGUIMEHTHI OTPAKEHHUS JIBYX 00pa3I0OB M0 KAXKION 30HE
CIIEKTpa, ONpeAeauB Ap 1o ciaeAyrnmM GopMynam:

—_— c c
Apc - pmax T pmin
Ap3 =pfnax_p;in
Ap Kp = mepax_ :;pin
O1eHuTh KPOIIIYIO CIOCOOHOCTh MedaTHOU (onbru. MaTtepuan uMeeT BBICOKYIO KPOIo-
IIYyIO0 CIIOCOOHOCTBH, €CITU BO BCEX 30HaX Ap< 5%. B 3TOM cimyuae 1IBET MOJI0KKHU HE BIIU-

sieT Ha 1[BET (POJIbIH.
[Toctpouts rpaduku 1151 060ux 06pa3oB B KoopauHaTax p =f(1).

4. ObOPYJTOBAHUE U MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYHEHUE

Jlencutomerp.
Muxkpomerp.
OO0pa3sier Oymarm.
OO6pa3ier Goasru.
JIuneiika.

DA W =

5. COAEP) KAHHUE OTUETA
OTu€T nomKeH coaepkaTh CBOAHYIO TaOJUIly, B KOTOPYIO 3aIlMCHIBAIOTCS MOJYYEHHbIC
pe3yabTarhl. CBOAHAS TaOIuUIla IPUBEICHA HIKE.
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Tabnuna 1 — Pe3ynbTaThl HccienoBaHui
Bun u user [BeT 3oHa A, HM | 3Ha4YeHHWE ONTHYECKOH | 3HaueHHe Kod(-
MOKPOBHOTO | (DOJIBTH | CIIEKTpa U3- TUIOTHOCTH ¢dunrenra
Marepuaia MepeHUs Di | D2 | D3 | Dep OTpPaXKEHUS,
p,%

CHHSISI
3es1eHas
KpacHasi
CHUHSISI

3eseHas
KpacHas

Tabnuna 2 — Tabauia nepeBojia ONTUYECKOM MIIOTHOCTH B KOI(PGUIIMEHT OTPAKCHUS

D |p% | D [p%| D |p% | D [p%]| D |p%
001977 [044] 363 0,87 ] 135 [130] 50 [1,73] 1,9
0,02]955 045355088 ] 132 131 ] 49 [1,74] 1.8
003933046347 1089] 129 [132] 48 [1,75] 1.8
0,04 912 (047339090 123 [133] 47 [1,76] 1,7
0,05 89,1 [048] 33,1091 ] 121 [134] 46 [1,77] 17
0,06 | 87,1 1049 324 [0,92] 12,0 [135] 45 [1,78] 1,7
0,07 | 85,1 10,50 31,6 [ 0,93 ] 11,8 [ 136] 44 [1,79] 1.6
0,08 | 832 [0,51 30,9094 11,5 [137] 43 [1,80] 1,6
0,09 81,3 [0,52]302]095] 11,2 138] 42 [1.81] 1,6
0,10 | 79.4 10,53 ] 29,5 10,96 | 11,0 [ 1,39 ] 4,1 [1.82] 15
0,11 77,6 10,54 | 28,8 10,97 ] 10,7 [ 1,40 | 40 [1,.83] 15
0,12 759 10,55 282 10,98 ] 10,5 [ 1,41 ] 39 [1,84] 15
0,13 | 74,1 10,56 2751099 ] 102 [ 142] 38 [1.85] 14
0,14 | 72,4 10,57 26,9 [ 1,00 | 10,0 [ 143 ] 3,7 [1.86] 14
0,15 70,8 [ 0,58 | 26,3 | 1,01 | 980 | 144 | 36 [ 187 ] 14
0,16 | 692 10,59 ] 25,7 [ 1,02] 9,60 | 145] 3,6 [1.88] 1,3
0,17 | 67,6 10,60 | 25,1 | 1,03 ] 930 | 146 ] 3,5 [1.89] 1,3
0,18 | 66,1 | 0,61 | 24,6 | 1,04 ] 9,10 [ 147] 34 [190 ] 13
0,19 | 64,6 | 0,62 24,0 | 1,05] 890 [ 148 ] 33 [191] 12
020 | 63,1 [0,63] 234 [1,06] 870 [149] 32 [192] 12
021 61,7 [0,64] 229 [1,07]850 [1,50] 32 [1,93] 1.2
022 603 [0,65] 224 [1,08] 830 [1,51] 31 [194] 12
023589 066 21,9 |1,09] 810 [1,52] 30 [1,95] 1,1
024575067214 [ 1,00] 790 [ 1,53 ] 3,0 [1,96] 1,1
025 562 |0,68] 209 | 1,11 ] 780 [ 1,54 ] 29 [1,97] 1.1
0,26 | 55,0 [ 0,69 204 | 1,12] 7,60 [ 1,55 ] 2,8 [ 1,98 ] 1,1
02753710701 20,0 | 1,13] 740 [ 1,56 ] 2.8 [1,99] 1,0
028527 071195 |1,14] 720 [ 1,57] 2,7 [2,00] 1,0
029513 072] 191 [ 1,15] 7,10 [ 1,58 ] 2,6 [2,01] 1,0
0,30 | 50,1 [ 0,73 ] 18,6 | 1,16 | 6,90 | 1,59 [ 2,6 [2,02] 1,0
031490 0,74 182 | 1,17 ] 6,80 | 1,60 | 2,5 [2,03] 09
032479 1075|178 | 1,18 | 6,60 | 1,61 [ 2,5 [2,04] 09
033 468 (0,76 | 174 | 1,19 ] 6,50 | 1,62 [ 2.4 [2,05] 09
034457 10,77 17,0 [ 120] 6,30 [ 1,63 ] 23 [2,06] 09
035 447 10,78 | 16,6 | 1,21 ] 620 | 1,64 23 [2,07] 09
036 43,6 10,79 16,2 | 1,22 ] 6,00 [ 1,65] 22 [2,08] 0.8
037 427 1080 159 | 1,23 ] 590 [ 1,66 | 22 [2,09] 0.8
038 41,7 [081] 155 | 1,24 ] 580 [ 1,67 ] 2,1 [2,10] 0.8
039 40,7 [ 0,82 ] 151 | 1,25] 560 [ 1,68 ] 2,1 [2,11] 0.8
0,40 | 39.8 10,83 ] 148 | 1,26 | 550 [ 1,69 [ 2,0 [2,12] 0.8
041389 084 145 [127]540 [1,70] 20 [213] 07
042380 085 14,1 [ 1,28 530 [ 1,71 20 [214] 07
0433721086 138 [ 1,29] 510 [ 1,72] 1,9 [215] 07




6. KOHTPOJIBHBIE BOITPOCHI
1. Yto npencraBnset coboi (onbpra Kak MHOTOCTIOWHBINA MaTepra?
2. [Touemy Ba)kKHO 3HATh ONTUYECKYIO IJIOTHOCTH (HOIBIU?
3. Kakue Ttunsl Gposbru BaM U3BECTHBI?
4. Yto 0603HauaroT OyKBbI U HU(PBI B MAPKUPOBKE (HOJIbIU?

5. Kak u3mensercs BIIMTBIBArOIIIasi CIIOCOOHOCTH ONTHUYECKAs INIOTHOCTH (bOHBFI/I B 3aBHUCH-
MOCTH OT OIBCTa IIOI[JIO}KKI/I?

6. Kak n3ameHsieTcst ontuyeckas ImIOTHOCTh Y UCCIICAYCMBIX BAMH THUIIOB (bOJIBI‘I/I?

7. BUBJINOT PAOUYECKHNI CIIMCOK
1. Buncon, JI.A. Uto nonurpaduct goixkeH 3Hath o Oymare / JI.A. Buncos; niep. ¢ aHri.,
Hayy. pen. E. JI. Kimumosoit.— M.: [IPUHT-MEJIMA-nenTp, 2005.— 358 c.
2. Credanos, C. bymara u kapton / C.CtedanoB.— M.: Penponentp-M, 2003 .— 52c.
3. YnakoBka Ha ocHOBe Oymaru u kaptona / M.JI. Kupgan (pen.); nep. ¢ anria. B.E. Amiku-
Ha3u; moja Hayd. pea. D.JI. Akuma, JI.I'. Maxorunoii.— CII0.: I[Ipodeccus, 2008 .— 488c.

14



[TpakTuueckoe 3ansitue Ne 4 (2 yaca)

MN3YYEHUE O®PCETHbBIX PESUHOTKAHEBBIX IIVTACTUH

1. HEJIb U 3AJTIAYU PABOTbI
[eab padoThbl: MO3HAKOMHUTHCS CO CTPOCHHEM O(MCETHBIX PE3WHO-TKAHEBBIX IIIACTHH
(OPTII), umeromux pa3anyHoe MpeaHa3HaueHUE; NOJIYyYUTh HABBIKK OMPEACIICHUS TOIIIUHBI U
paBHomepHocTr OPTII.
3amauu padoThI: 3aKPENUTH MOJYYEHHBIE O MJIACTUHAX 3HAHMUSL.

2. OCHOBHBIE TEOPETHYECKUE CBEJAEHUSA

OPTII npencrapisitoT coO0M THOKUIA AIaCTUYHBIN MaTepuall, KOTOPHIA MOKpPhIBaeT 0dceT-
HBIA IMIMHIP B oceTHOM nedatu. Tak kak oceTHas Medarh SBISETCS CIIOCOOOM KOCBEHHOTO
nepeHoca u300pakeHus Ha 3areyaThIBaeMbIil MaTepuai, TO HEOOXOUMO UCIIOIb30BaHUE MPO-
MEXYTOYHOTO 3BE€HA, KOTOPBIM ABJISIETCS] O(DCETHBIN IIIUHIIP C PE3UHO-TKAHEBBIM MOJIOTHOM Ha
MOBEPXHOCTH.

PesnHoTKkaHeBas 1iacTHHA JOJDKHA 00JaJaTh TAKMMH CBOMCTBaMH, KaK AJIACTHYHOCTD,
yIPYTrocTh, CIIOCOOHOCTh K BOCCTAHOBJICHHUIO TIOCIIE CHSATHS HArpy3KH, XUMUYECKas YCTONYH-
BOCTh K BO3JCHCTBHIO KPAaCOK U CMBIBOYHBIX PACTBOPOB M PAaBHOMEPHOCThH MO TOJIIMHE s
oOecrieueHust BRICOKOTO KauecTBa MPH TEYATH.

3. IPAKTUYECKUE 3ATAYHU U YITPAYKHEHUA

N3yuyenue crpoenuss OPTII
e lcnonb3yss MUKPOCKON paccMOTpeTh npoduiib ucneiryemoro odpasua OPTII, ompene-
JUTh KOJIMYECTBO TKaHEBbIX coeB B coctaBe OPTII, a Takxe Hannuue (OTCyTCTBUE) KOM-
IIPECCUOHHOTO CIIOSI.
e 3apucoBath ctpoenue OPTIIL.

Pucynoxk 1 — Buenrnunii sBug OPTII
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Onpenenenue ToamuHbl 1 paBHoMepHoctu OPTII
e Ha npu6ope TUB-1 nmpoBectu uaMepeHue TOIIIUHBI B IIATH TOYKaX 00pa3iia ¢ TOUHOCTHIO
70 0,001 mm. TTo moy4eHHBIM JTAHHBIM PACCUMUTATh CPEHEE 3HAUEHHE 10 (hopmyJie:
hep=2hi/5
e Paccunrarh 3HaU€HHE PABHOMEPHOCTH 110 TOJIIMHE MO (hopmyJie:
R = ((hmax — hmin)/hep)*x100%
e [lonyueHHble pe3yabTaThl BHECTH B TAOIUILY.

4. ObOPYJOBAHUE U MATEPUAJIBHO-TEXHUNYECKOE OBECIIEYEHHUE

1. Mukpockorn u3mMepuTeabHbIi co mkaioit 1,6/0,02 mm, 50x.
2. O6pa3zust OPTIL.
3. Muxkpomerp.

5. COAEP’ KAHUE OTUETA
OTtuét moimkeH conepxkarh cxemaruueckoe uzoopakenue OPTII u cBognyto Tabnuity, B
KOTOPYIO 3alHMCHIBAIOTCS MOJIyYeHHBIC pe3ynbTaThl. CBO/IHAS TaONHIIA MPUBEICHA HUXKE.

Tabnuia — Pe3ynpTatsl uccienoBanus MIACTUH
hl h2 h3 h4 hS hcp

MM MM MM MM MM MM

HUccnenyemblit o6pazernt

OPTII 1 (Poccust)
OPTII 2 (Mranus)

R, %

6. KOHTPOJIBHBIE BOITPOCHI
1. Yro npencrasnser coooit OPTII?
2. ITouemy BaxkHo 3HaTh cBoiicTBa OPTII?
3. Kakue tunet OPTII BaM u3BecTHBI?
4. Kaxum o6paszom onpeaensercs paaomeprocts OPTII mo Tonmune?
5. IToueMy BaKHO 0O€CIIEYUTh PABHOMEPHOCTH 10 TOJILKHE ITpHU npousBoactee OPTII?

7. BUBJIUOTPA®UYECKUHN CIIUCOK
1. Buncon, JI.A. Uto nonurpaduct goixeH 3Hath 0 Oymare / JI.A. Buncos; niep. ¢ aHri.,
Hayu. pea. E. JI. Knumooit.— M.: [IPUHT-MEIUA-uentp, 2005.— 358 c.
2. Credanos, C. bymara u kapton / C.CredanoB.— M.: Penpouentp-M, 2003 .— 52c.
3. YmakoBka Ha ocHOBe Oymaru u kaptona / M.J. Kupan (pen.); mep. ¢ auri. B.E. Amku-
Ha3u; nox Hayy. pea. D.JI. Akuma, JI.I'. Maxotunoit.— CII6.: [Tpodeccus, 2008 .— 488c.

[TpakTuueckoe 3anstue Ne 5 (2 gyaca)
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W3YUEHUE CBOMCTB NOJUMEPHBIX MATEPUAJIOB

1. HEJIb U 3AJTAYU PABOTbBI
Iesb padoThl: OCBOMTH NPOCTEUIIINE HABBIKU PACIIO3HABAHUS TOJIMMEPOB, TPUMEHSIEMBIX
B IIPOU3BOICTBE MOJUTPAPUUECKON U YTAKOBOYHOM MPOAYKIIUH.
3agaum padoThl: 3aKpENUTH IT0JTYYEHHBIE 3HAHUS.

2. OCHOBHBIE TEOPETHYECKUE CBEJEHUSA

Nnentudukamus (ot gsatuHckoro identifico — 0TOXIECTBIISIO) — 3TO YCTAHOBJICHUE COOT-
BETCTBUSI Paclo3HaBaeMOro MpeaMeTa, 00ObeKTa WM MaTepuaja CBOEMY H3BECTHOMY 00pasy,
3HAKy, dTaloHy. MHaye uneHTuduKanms — 5To 10Ka3aTeIbCTBO TOXKIECTBEHHOCTH (MICHTUYHO-
CTH, OJIMHAKOBOCTH) PACIlO3HABAEMOT0 TPEeIMeTa, O0BhEKTa WM MaTepuajga U W3BECTHOTO 00-
pasa, 3HaKa WIK JTajOHA, T.C. ON03HAHWE HEM3BECTHOTO MpeaMeTa, 00beKTa WM MaTepHaIa.

OcCHOBHBIE CBOMCTBA MOJIUMEPHBIX MaTEPUATIOB OMPENEIAIOTCA COCTAaBOM U CTPYKTYpOu
X MaKpOMOJICKYJISIPHBIX 1erneid. [loaromy mis nuneHTuGuKanuy moJuMepHBIX TICHOK B IIEPBOM
IPUOIMIKEHUU MOXKET OBITh IOCTATOYHOM OlleHKa (yHKIIMOHAIBHBIX TPYIII, BXOASIIINX B COCTaB
MaKpOMOJIEKYIL.

Hanuuue Tex uiam UHBIX GYHKIMOHAIBHBIX TPYMI B MOJIUMEPE MOXKET OBITh ONPEACIICHO
HA OCHOBE CYLIECTBYIOIIUX U HAYYHO OOOCHOBaHHBIX MHCTPYMEHTAJIBHBIX METOJIOB UCCIIEI0BA-
HusA. OJIHaKo, MpAaKTUYECKas pealun3alus 3TUX METOJIOB BCEr/Aa COINPSKEHA C OTHOCHUTEIBHO
OOJBIITMMU BPEMEHHBIMU 3aTpaTaMu U 00yCIIOBIIEHa HAIMYUEM COOTBETCTBYIOUIUX BUOB JOCTA-
TOYHO JIOPOTOCTOSIIEH UCTIBITATEILHOM ammapaTyphbl, TpeOyrolel COOTBETCTBYIOMIEH KB (U-
Kaluu JJis1 €€ UCI0JIb30BaHMSL.

BwmecTe ¢ TeM, CymecTBYIOT JOCTATOYHO MPOCTHIC U «OBICTPHIE» MPAKTHUYECKUE CITOCOOBI
pacro3HaBaHus MPUPOAbI TOJIUMEPHBIX MIIEHOK. DTU CIOCOOBI OCHOBAHBI HA TOM, UTO TUICHKH U3
Pa3JIMYHBIX TOJMMEPHBIX MATEPUANIOB OTIUYAIOTCS APYT OT JApyra M0 CBOMM BHEIIHUM MPU3HA-
KaM, PU3HKO-MEXaHUYECKUM CBOMCTBAM, a TAK>KE€ 110 OTHOILICHHUIO K HATPEBAHUIO, XapaKTepy UX
TOPEHUS U pACTBOPUMOCTH B OPraHUYECKUX U HEOPTAHUYECKUX PACTBOPUTENSX.

3. MIPAKTUYECKHUE 3ATAYHN U YITPAYKHEHU A

OueHka BHeIIHEr0 BH/Ia MATEPHAJIa

[TonumepHbIe TICHKH HEOOX0IMMO BHUMATEIIBHO PACCMOTPETh, OTMEUasi UX BHEIITHUE OCO-
OCHHOCTH:
1BET M 0J1ecK (HaMMEHOBaHUE TOHA M OTTEHKA, MATOBBIM MJIM OJIeCTAIIMi oOpaser);
XapakTep MOBEPXHOCTH (MACISTHUCTAsI, TJIaJKasl, IIepoxXoBartasi);
IPO3pavyHOCTh (TIpOo3padHasi, Moxyrnpo3pavHas, Hempo3padyHasi);
TBEPIOCTh U )KECTKOCTh WJTU 2JIACTUYHOCTh U THOKOCTH;

® XapakTep IIyMa MPY CMUHAHUU TUICHKH.
Pe3ynbTaThl BHENIHETO OCMOTPA COMOCTABIAIOT C UMEIOIIUMUCS JIUTEPATYPHBIMU JaH-
HBIMU 17151 U3BECTHBIX MOJUMEPOB U OJUTrOMEPOB (Tabnuia 1) u AenaroT npeaBapuTesIbHbIEC BbI-
BOJIbI O IIPUPOJIE MOJTUMEPA.
Tabnuma 1 — OcHOBHBIE BHENTHUE TIPU3HAKH TTOJTMMEPOB

‘ ‘ Buemnue npusHaku ‘
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Bun nonu- CocrosHue no-
Mexanuyeckue IBer IIpospaunocts | bieck
Mepa BEPXHOCTH
Homunponunen | JKecTkas, CTOU- . N
L ’ [IlepoxoBaras Opanxesbiiit | Ilpospaunas | Cpennuit
(I1IT) Kasi K pas3upy
Homunpormnen | JKecTkas, cTon- Kpacno-uép-
b ’ [IlepoxoBaras P ~aep Henpo3spaunas | MaTtoBas
(ITIT) Kasl K pa3aupy HBI
THomuBuamI- | yeeriag. croif- | BockooGpasHas,
XJIOPHL benas Henpo3zpaunas | MatoBas
(TIBX) Kas K pa3upy TIIagKas
Momuctupon | JKecTkas, CTOU- . N
P ’ I'mankas YepHbiit Hemnpospaunas | MartoBas
(I1C) Kasi K pas3upy
Momwotune- | yeocriag, croi-
TepedTanar i I'nmankas becnBeTHas [Ipo3paunas | Beicokuit
(I1T) Kasl K pa3aupy
Kecrtkas, He
Lemnopan CTOMKas K pa3- I'mankas becuernas IIpo3pauynas | Beicokuii
Aupy

Pacno3zHaBaHue BH/a IJICHOK M0 UX (U3MYECKHM CBOMCTBAM
Jliis onpesiesieHus INIOTHOCTU HEOOXOAMMO OINPEAEIUTh Maccy o0pasia nojiuMepa myTém
B3BEILMBAHUA Ha 3JIEKTPOHHBIX BECaX C TOUHOCTHIO JI0 COTHIX JI0JIel TpaMMa 1 00bEM UMeEIoLIIe-

IocCia 06pa3ua IMOJIMMCEPA, KaK IIPOHU3BCACHUC INIOITAaN 06pa3ua IMIOJIMMCPA Ha €10 TOJIIIHUHY.

s onpenesieHuss IPUMEPHOU BEJIWYMHBI IUIOTHOCTU NOJIMMEPHBIX IUIEHOK M IOATBEP-
KIEHUS PACCUMTAHHBIX 3HAYCHUM Hape3al0T POBHBIC MOJOCKU IJIEHOK IUPUHOU ~ | ¢M U 1nu-
HOM ~ 3 CM ¥ NOTPY’KaroT MX B LIMPOKHUiA cTakaH ¢ BoJoi. [IIEHKH ¢ IIIOTHOCTHIO MeHee 1 r/cm?
OCTaHyTCs Ha MOBEPXHOCTH BOJIBI, @ C INIOTHOCTBIO GoJiee 1r/cM® — omycTsATCs Ha JHO.

4. OBOPYJIOBAHUE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

1. HoxxHu1b!.

2. JIuneika.

3. O0pa31isl MICHOK.
4. Yamku Iletpu.

5. Bopa.

6. Becnl.

7. Mukpomerp.

5. COAEP KAHHUE OTUETA
OTYET TOJKEH COIePKATh OITMCAHUE CBOMCTB, OCJIEI0BATEILHOCTD IEUCTBUN U CBOJHYIO
Ta0IUIly, B KOTOPYIO 3aMHUCHIBAIOTCS MOJy4YEeHHBbIC pe3yibTaThl. CBOAHAs TaOiauIla MpUBEICHA

HIWDKC.

Ta6mmia 2 — MccnemyemMast IIOTHOCTh MOJTUMEPOB

HaumeHnoBanue nomumepos

[L1oTHOCTB, OIIPENEIIEH-
Hasl 110 METOJY IIOrpy-
JKSHUSA

[LimoTHOCTH pacuérHas,
r/cm’
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[Tonunponunen 1
[Tonunponunen 2
ITonuBHHMWIXJIOpU]
[Tonuctupon
[Tonmatrnenrepedranat
Iemmodan

HOHy‘{eHHI)IC B XOJC 3KCIICPUMCHTA PC3YyJIbTAThl, CPABHHUBAIOTCA C JIMTCPATYPHBIMU HaH-
HBIMH, IIPCACTABJICHHBIMU B Ta6J'IHI_IaX I u 3, Ha OCHOBAHHH 3TOI'0 YCTAHABJIMBACTCA MACHTHY-
HOCTBb HUCIIBITYCMOI'O MaTCpHrajia ¢ N3BCCTHBIM 06pa3u0M [mojaumMmcepa. 3KCHepI/IMeHTaﬂBHHe JaH-
HBIC 1 COOTBCTCTBYIOINUC CIIPABOYHBIC JAHHBIC 3aHOCATCA B CBOAHYIO Ta6J'H/II_Iy 2.

Ta6mmma 3 — [TonoTHOCTH MOJMMEPOB

HanmenoBanue nojmmepos I110THOCTB, T/CM>
[TOHII 0,91-0,93
I15BII 0,92-0,97
T1IT 0,90-0,93
[1BX, nermactuuiupoBaHHbBIN 1,35-1,43
ITA 1,10-1,14
19T 1,33-1,40
Al 1,29-1,33

6. KOHTPOJIBHBIE BOITPOCHI
1. Yto mpeacraBusieT coboii monumep?
2. Ilouemy Ba>KHO 3HATh CBOMCTBA monumepa’?
3. Kakue Buabpl NOJMMEPOB BBl 3HAETE?
4. Kakue cBOMCTBa MOJIMMEPOB BAXKHBI C TOUKU 3peHUs noaurpadun?

7. BUBJINOT PA®OUYECKHNI CIIUCOK
1. Buncon, JI.A. Yto noaurpaduct nomkeH 31aTh o Oymare / JI.A. Buncon; nep. ¢ anri.,
Hayu. pen. E. JI. Knumosoit. - M.: IIPUHT-ME/IUA-uenTp, 2005.— 358 c.
2. Credanos, C. bymara u kapton / C. Credanos. - M.: Penpouentp-M, 2003 .— 52c.
3. YnakoBka Ha ocHOBe Oymaru u kaptona / M.JI. Kupgan (pen.); nep. ¢ anria. B.E. Amiku-
Ha3u; noj Hayy. pen. J.JI. Akuma, JI.I'. Maxotunoii. - CII6.: ITpodeccus, 2008 .— 488 c.
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