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Jlabopamopuas paboma Ne 1 (2 uaca)

OINPEJAEJIEHUE HAITPABJIEHUSA OTJIMBA BYMAI'U

1. HEJIb U 3AJIAYUA PABOThBI
Ieanb padoThl: H3ydeHHUE OCOOCHHOCTEHW CTPYKTYphl OyMaru Kak JINCTOBOTO MaTepHuaJa.
3amauu padoThl: OCBOCHUE METOJIOB ONPEJIETCHHUS] ’KECTKOCTH U HAPABJIEHUS OTJIUBA OY-
Marw.

2. OCHOBHBIE TEOPETUYECKHUE CBEJIEHUSA

JlucToBas Oymara Hape3aeTcsl U3 MOJy4aeMoro pyJOHHOro Marepuana. Pasnuuaror mpo-
J0JIbHOE MOJIOTHO — JIUCT, JJIMHHAS CTOPOHA KOTOPOTO COBIAJAET C HAMPABICHUEM JBUKEHUS
OYMa>KHOTO MMOJOTHA (BOJIOKHA OPUEHTHUPOBAHBI NAPAILIEIHHO IIUPOKON CTOPOHE JHUCTA), U TO-
NEpPEeYHOe MOJOTHO — JIHUCT, Y KOTOPOTO KOPOTKAsi CTOPOHA COBMNAAAET C HAIPABJICHUEM JIBUKE-
HUs (BOJIOKHA OPUEHTHUPOBAHBI MapaJUIEIbHO Y3KOM CTOPOHE JIUCTA). YUeT HalpaBJICHHs OTINBA
rotoBoit 6ymaru (puc. 1.1) 0co60 BaxeH B CBA3U ¢ TPEOOBAHUEM CTAOMILHOCTH MOBEICHUS OY-
Mar JUisi MHOTHX IeYaTHBIX paboT, TaKk KaK OT/AE/IbHbIE BOJIOKHA W3-3a BIUSHUS BIAKHOCTH YBE-
JUYUBAIOTCSA OOJIbIIIE B IIMPUHY, YeM B JUITHHY (10 oTHOIIeHHs | : 7). DTy, Tak Ha3bIBaeMYIO
«YyIEeNbHYI0 paboTy AedhopMalim HyKHO MPUHUMATh BO BHUMAHKE MPHU NIEYaTH U MOCIernedar-
HO 00paboTke. Kpome Toro, ®ecTKOCTh U MPOYHOCTH OyMaru B Mpo0JIbHOM HaIlPaBJICHUU BO-
JIOKOH BBIIIIE, YEM B TIOTIEPEUHOM.
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Pucynok 1.1.HampaBienue otauBa Oymaru rnpu Npou3BOJICTBE:
a - JIUCT, OTPE3aHHbIN 0T OYMa)KHOTO MOJIOTHA (0003HAYEHUE HATIPABJICHHS BOJIOKOH );
0 - HampaBJICHUE MOJOKEHUS U IBXKEHUS OyMaru rnpu nedatv Ha o(hceTHON NeYaTHOW MaluHe
C TIOKa30M HalpaBJICHUM pacTsHKEHUsT (MEHbILIEE PACTSHKEHUE MO/ IEUCTBUEM YBIIAKHSIOLIETO
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pacTBOpa B HAMPABJICHWN BOJIOKHA, MPEAMOYTUTEIHLHOE (paTbIICBAHNE B HAIIPABICHUH BO-
JIOKHA).
Jlyist onipesieieHnsi HaIpaBJICHUS OTJIMBA B JIUCTE MCIIONB3YETCS Pa3IuIre MEXaHUICCKUX
CBOMCTB OymMaru B 3TUX HAINPABICHUAX: OOJbINAs KECTKOCTh B MAIlTMHHOM HAMPAaBJICHUH, YTO
IIPUBOJIUT K MEHBIIIECH e(OPMUPYEMOCTH MPY POBUCAHKUH IO ACHCTBHEM COOCTBEHHOTO Beca.

3. OBOPYJIOBAHUE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE
1) OGpa3ier Oymarm.
2) JIuneiika.
3) HoxxHUIIBL.
4) Kapannar.

4. 3AJAHUE HA JTABOPATOPHYIO PABOTY
[Toocky HAAMKMCBIBAOT U UCIIOJIB3YIOT B TaJbHEHIIEM ISl ONPEAEIICHHs] IPOYHOCTH OY-
Maru Ha pa3psiB. [1o yciioBHBIM 3HaKkaMm, CAeIaHHBIM Ha MOJOCKAX, UX MPUKIAABIBAIOT K OyMax-
HOMY JIUCTY, OIPEAECIAIOT U OTMEUYAOT CTPEIKAMU MAIMHHOE U IIOIIEPEYHOE HAIIPABJICHUS B
JUCTE, YTO HEOOXOUMO YUUTHIBATh MPU JATbHEHIIINX UCIIBITAHUSX.

5. HOPSJIOK BBIITIOJIHEHUS PABOTbI
Ha ucnbityemMoM nucre Oymaru 4epTsT MoJ0CKU pa3MepoM 15 x 240 MM B IBYX B3aUMHO
NEePHEeHAUKYJIIPHBIX HAIMPaBJIEHUSAX, COOTBETCTBYIOIIUX CTOPOHAM JiucTa. [loocku oTMeyaror
YCIIOBHBIMU 3HAKaMH, YTOOBI (PUKCUPOBATH UX PACIIOIOKEHUE HA TUCTE, U BHIPE3AIOT. 3aTE€M I10-
JIOCKHU HAaKJIAJbIBAIOT OJTHA HA APYTYIO, 32KUMAIOT C OJIHOTO KOHIIA MaJIbI[aMH, OCTABIISS IPyTHe
KOHIIBI BUCETh CBOOOIHO MO JIeCTBHEM coOcTBeHHOTO Beca (puc. 1.2). [Tocie 3Toro HHKHIOIO
Y BEPXHIOIO MTOJIOCKH MEHSIOT MECTaMHU ¥ BHOBb HA0JIIOIAfOT 3a UX IpoBHcaHueM. bombie Oymer
POBUCATh MEHEE KECTKAas MOJIOCKA, BEIPE3aHHAas B MONEpEeYHOM HamnpaieHuu (puc. 1.2 6). bo-
Jiee KECTKas MOJIOCKA, BhIpE3aHHAs B MAITMHHOM HAIpaBJIEHWH, MPOBUCAET MEHBIIE U HAXO-
JTUTCS] Ha 9TOM PUCYHKE CBepXy. ECi moocka MalmmHHOTO HaMpaBiieHUs OyAeT BHU3Y, OHA MO/-

JIEP’KUBAET MOIMEPEUHYIO MOJIOCKY U HE JaeT eil mpoBucath (puc. 1.2 a)
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Pucynox 1.2. Onpenenenue HampaBiIeHUs OTIUBa OyMardu.

6. COIEP’ KAHUE OTUYETA
OTt4eToM 10 TaOOpPAaTOPHOHN pabOTe CIYKHUT 3aMOJHEHHBIN OJaHK pabodero kypHaia u3
IPUIOKEHUS 1.

7. KOHTPOJIBHBIE BOITPOCHI
1) HazoBuTe OCHOBHBIE IMOKA3aTENIN, XapaKTepU3yIOIIUe CTPYKTYpy OyMaru u KapToHa.
2) Uto Takoe pa3MoJl U KaK OH BJIUSET Ha OCHOBHBIC XapaKTEPUCTUKHU CTPYKTYPHI Oy-
maru?



3) Kak BIusitOT HaIOJHUTENIN HA CTPYKTYpy Oymaru?

4) Kak BnusieT BUJT BOJOKHUCTOTO MaTepraia Ha CTPYKTypy Oymaru?
5) Kak BausieT ctpykrypa OymMaru Ha Ka4ecTBO OTTUCKA?

6) KakoBbl 0COOEHHOCTH CTPYKTYpbI MEJIOBAaHHOM Oymaru?

8. BUBJIMOTPA®UYECKUH CIIUCOK
1)Bucon, JI.A. Uto monurpaduct nomkeH 3Hath o Oymare / JI.A. Buiicon ; nep. ¢ aHri.,
Hayu. pen. E.JI. Knumosoit.— 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 kaptona / M.JI.Kupsan (pen.); nep.c anrn. B.E. Auiku-
Ha3u; nmoj Hayd. pen. J.JI.Axkuma, JI.I'.Maxotunoit .— CII6.: ITpodeccus, 2008 .— 488c.



Jlabopamopuasa pavoma Ne 2 (2 uaca)
OIIPEAEJIEHHUE PASMEPHBIX XAPAKTEPUCTUK BYMAI'A

1. HEJIb U 3AJJAYHU PABOTHI
Leap padoThl: BoIpaOOTKA IPAKTUUECKUX HABBIKOB OIPEIEICHUS OCHOBHBIX Pa3MEpHbIX
XapaKTePUCTHK OyMard.
3agauu paboThl: OCBOCHHE METOJAUKH U TOJTYYCHHE HABBIKOB OMPEICICHUS TONIUHBI U
Macchl Oymaru.

2. OCHOBHBIE TEOPETHYECKUE CBEJEHUSA
TounuHa sBIsETCA BaXKHBIM IMOKa3aTesieM OyMary U KapToHa KakK JIMCTOBBIX MaTepUAJIOB,
OT HEe 3aBUCAT MHOTHE X CBOWCTBA. ToIMHA onpenesnsieTcs ToNmruHoMepoM (puc. 2.1) u BbI-
paxkaeTcsi B MM ¢ TouHOCTBIO 710 0,01 MMm. [l onbiTa BeIpe3aeTcs KBaapaTHbId oOpasel; Oymaru
pazmepom 100 x 100 MM (0oH OyJIeT UCTIOJIB30BATHCS B NAJIbHEHMIIIEM U JIJIS1 ONIPEICIICHUS MAaCChI
1 M? 6ymaru). 3MepeHus TOIMIMHLL IPOU3BOAATCS B IIATU MECTax 00paslia, 3aTeM PacCUUThIBA-

eTcsi cpenHee apupMeTnyeckoe 3HaueHue — hep.
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Pucynok 2.1. Tonmmunomep TUB-1.

Macca kBagpaTHOro MeTpa Oymaru, Bo-IepBBIX, XapaKTEPU3yeT €€ TONIIUHY, TaK KaK 4eM
ToJie Oymara, TeM OHa TspKeJiee (MPU yCIIOBUU PABHOM MJIOTHOCTH); BO-BTOPBIX: SBIISETCS IO-
Ka3zaTeneM, KOTOPBIA HCIONb3yeTCs MPU pacdeTe BECOBOIO pacxoja OyMaru B 3aBUCHUMOCTH OT
KOJIMYECTBA MEYATHBIX JJUCTOB U TUpaxka n3nanus. I1o Macce KBapaTHOrO METPa MOKHO TaKKe
paccuuTarh AJIUHY OyMaru B pyJoOHE.

Macca kBazipaTHOI'O METpa OIpeesIeTCs B3BEIIMBaHNEM 00pa3iia OyMaru, UCIoiIb30BaH-
HOTO B IpeJblayllel paboTe U MepecueToM 3aTeM Macchl Ha KBajpaTHbI MeTp. IIpakTruecku
IUIS 3TOTO MCHOJB3YIOTCS ClIeLUalbHble KBaJpaHTHbIE Bechl (puc. 2.2), Ha KOTOPBIX JOJIKEH
B3BEIIMBATHCA oOpaser Oymaru miomaapio B 0,1M% noMeniennbii Ha damky 1. Pesynbrar or-
CUMTHIBACTCS HAa JYyTOBOW LIKaje 2 IO OTKIOHEHUIO CTPEIKHU 3, mpuueM Hu@pbl Ha IIKaJle cpa3y
YKa3bIBAIOT BEJIMYMHY MAcChl KBaJPaTHOIO METpa, I/M>.



Pucynok 2.2. KBagpaHTHBIE BECHI.

B na6GopartopHoii pabore B3BemmBaerca obpasen pasmepom 100 x 100 mm (0,01 m?), u
IIO3TOMY IIOJyYEHHBIN pe3ysibTaT yMHO)kaeTcs Ha 10.

Macca Oymaru u3MeHsieTcsl B 3aBUCUMOCTH OT KosieOaHui BiaxkHocTH Oymaru. [loatomy
BaYKHO BECTH MCIBITAHUS MTPU MOCTOSHHOM CTaHIapTHOM BiiakHOCTH. Eciu sxe 3To He cobiroa-
€TCsl, TO MacCy KBaJpaTHOTO METpPa, MOJIyYECHHYIO MPY JAaHHOW BIAKHOCTU OyMaru, MOKHO MpPHU-
BECTHU K CTaHJIAPTHOM BIIAKHOCTH MEepecyeToM 1o popmyJe:

100- B
M=M' 00 , rjue
100- B

M — nckomasi Mmacca KBaJIpaTHOTO METpa MPHU CTAaHAAPTHOMN BIKHOCTH;
M’ — Macca KBagpaTHOIrO MeTpa IPU BIaXKHOCTH B MOMEHT U3MEPEHHS;
B’ — BIaxHOCTH OyMaru B MOMEHT u3Mepenus (cMm 1a0.padory Ne20);
B — craniaprtHas B1aXHOCTh, IpUHSATast paBHOU 7%.

3. OBOPYJIOBAHUE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
1) O6pa3nel Oymarm.
2) Tommuuomep (MUKpoMeTp uzaatensceTBa Tynl'y).
3) DJIeKTpOHHBIEC BECHI.
4) Jluneiika.
5) HosxHUIIBL.
6) Kanpkymstop.

4. 3AJIAHUE HA JIABOPATOPHYIO PABOTY
OnpenenuTs TOMMMHY U Maccy 00pa3ioB Oymard.

5. HOPAAOK BBIIIOJTHEHUSA PABOTHI
Bripeszaetcs ¢pparment 6ymaru pazmepoM 100x100 MM, Ha TOMIIMHOMEpPE ONPEAEIAETCS
ToirHa Oymaru. 3aTem (hparMeHT B3BEIIMBACTCS Ha Becax U OMpe/enseT Macca Oymaru B CTaH-
JTApTHBIX €IUHUIAX U3MEPEHHUS (2).



6. COIEP’KAHUE OTYETA
OTtuerom 1o 1a6OPATOPHOIN paboTe CIYKUT 3aMOJIHEHHBINM OlaHK padodero KypHaya U3
IPUIOKEHUS 1.

7. KOHTPOJIBHBIE BOITPOCHI
1) Cxonbko MeTpoB OyMaru B pyJIoHe, eciii Macca pyJioHa 240 kr, mupuHa pysiaoHa 84 cm?
Macca 1 m? 6ymaru 60 r/m>.
2) PaccuuTath, Kakoe KoiaudecTBo Oymaru (1o Becy) norpedyercs i neyaTaHusi KHUTU
tupaxom 100 Tbeic. 3k3. 00beMoM 20 1.i1., ecau ¢popmat Oymaru 84x108 cm, macca 6ymaru 60
/M2, 2 OTXO/Ibl Ha TEXHMYECKHUE HYKIbI COCTABIAIOT 2,2% (0TBET 55,6 T).

8. BUBJIMOT PA®UYECKHNIN CITMCOK
1)Buncown, JI.A. Uto nonurpaduct gomkeH 3Hath o Oymare / JI.A. Buscon; nep. ¢ aHrmn.,
Hay4. pen. E.JI. Knumosoin.— M.: [IPUHT-MEJIMA-nentp, 2005 .— 358 c.
2) Credanos, C. bymara u kapton / C.CtedanoB.— M.: Penponeatp-M, 2003 .— 52c.
3) YmakoBka Ha ocHOBe Oymaru u kaptoHa / M.J[. Kupsan (pen.); nep. ¢ anri. B.E. Anku-
Ha3u; noj Hayy. pen. J.JI. Akuma, JI.I'"'Maxorunoit.— CII6.: ITpodeccus, 2008 .— 488c.



Jlabopamopuas paboma Ne 3 (2 uaca)

PACYET IIVIOTHOCTHU BYMAI'

1. HEJIb U 3AJTIAYU PABOTbI
Leab paboThi: 03HAKOMIICHHE C TIOHITHEM TUIOTHOCTH (0ObEMHON MacChI).
3amauyu padoThI: 03HAKOMJICHHE C METOJAMH SMIMUPUUYECKOIO0 U AKCHEPUMEHTAIBHOIO
ompeiesIeHHs TUIOTHOCTH OyMaru.

2. OCHOBHBIE TEOPETUYECKHUE CBEJIEHUSA

[Ipu BbIOOpE OyMaru AJid neyatu He0OOXOAUMO YUUTHIBATH €€ MIIOTHOCTb, OT KOTOPOil Oy-
JIeT 3aBHCETh BHEIIHHWHA BUJ, a BEPHEE OILIYIIECHUS, OT KOHEYHOro m3fenus. [ cpaBHEHUS:
IJIOTHOCTH OOBIYHOM 0()UCHOI OyMaru, KOTOPYIO KCIIOIb3YIOT B Ia3€PHBIX IIPUHTEPax, — 80 /M2,
a BOT BU3UTHBIE KAPTOYKHM, KaK [IPABUIIO, [IEYATAIOT Ha Oymare mIoTHOCThI0 300 r/m2.

B MexyHapoiHOM eBporneicKoi cucTeMe MII0THOCTh OyMaru BhIpa)kaeTcsa B rpaMMax Ha
kBaapaTHbii MeTp (r/M?). Huke npuseneHa yno0Has Tabnuia A1 ONpeaesIcHAs Beca OyMaru B
3aBHCHUMOCTH OT IUNIOTHOCTH U (popmara.

[TnotHOCTE — Macca 1 cm® Gymaru. OHa onpeenseTcss OTHOIEHHEM MacChl 00pasia Ma-
TepHalia K ero o0bemy:

m
= r/em?

Jlis pacuera IJIOTHOCTU Oymaru ciexyeT HCIOib30BaTh 3HAYEHHsI Macchl KBaJpaTHOTO
METpa M TOJIIMHBI Oymaru, onpeaeneHHbie B pabore Ne2. Torma m paBHa mMacce KBaJpaTHOTO
METpa B rpaMmax, a 00beM V (cM®) paBeH NpOU3BENEHHMIO ILUIOAAK JucTa Oymaru S (B cM?) Ha
CPEAHION TOJIIUHY hep (B CM):

V=S : hcp . rac
S=1m>=10 000 cm?

3. OBOPYJIOBAHUE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE
1) Kanbkymstop.

4. 3BAJAHUE HA JIABOPATOPHYIO PABOTY
st pparmMenta OGymaru w3 mpenbLaylied J1abopaTtopHO paboThl OmpenesieTcs: TUIoT-
HOCTh C 0053aTENIbHBIM yKa3aHHEM Pa3MEPHOCTU U CPABHUBAETCS C HOPMATUBHBIMU 3HAYCHU-
SIMH.

5. TOPAIOK BBIITIOJIHEHUS PABOTHBI
OnpenenuTs MIOTHOCTh OyMaru, WCIONb3Yysl 3HAUCHUS MOJTYyYEHHBIC B MPEAUAYIICH pa-
oore.

6. COAEP’ KAHUE OTUETA

OTtyeToM 1o TaGOpaTOPHOM pabOTe CIYKUT 3aMOJHEHHBIN OnaHK paboyero >kypHaia u3
npuioxeHus 1.
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7. KOHTPOJIBHBIE BOITPOCHI
1) Kak onpenensiercst IIOTHOCTh Oymaru?
2) Ha kakue napameTpsl BIUSET IJIOTHOCTh?

8. BUBJIMOT PAOUYECKHI CITMCOK
1)Buncon, JI.A. Uto nonurpaduct nomxeH 3HaTh o0 Oymare / JI.A. BuscoH ; nmep. ¢ aHri.,
Hayu. pea. E.JI. Knumosoii.— M.: [IPUHT-ME/IUA-uentp, 2005 .— 358 c.
2) Credanos, C. bymara u kapton / C.CtedanoB.— M.: Penpouentp-M, 2003 .— 52c.
3) YnakoBka Ha ocHoBe Oymaru u kaptona / M.Jl. Kupsan (pen.);nep.c aurin.B.E. Amiku-
Ha3u; noj Hayd. pen. J.JI.Akuma, JI.I'.Maxotunoit .— CII6.: [Ipodeccus, 2008.— 488c.

Tabnuna 3.1 — Bec 1000 nuctoB 6ymaru (Kr) B 3aBUCUMOCTH OT (popMaTa U TUIOTHOCTH.

Dopmar,

ou | 21x29,729,7x42 | 33°45 | 4361 | 47°65 | 50*70 | 52°72 | 62°94 | 64792 | 6494 [ 70"100|70*102 | 72*102 | 72"104 | 72"104
J—— Ad A3
rikem
70 437 873 | 1040 | 18,36 | 21,39 | 24,50 | 26,21 | 40,80 | 41,22 | 4211 | 49,00 | 49,98 | 5141 | 5242 | 5443
75 4,68 936 | 11,14 | 1967 | 2291 | 2625 | 28,08 | 4371 | 44,16 | 4512 | 52,50 | 53,55 | 55,08 | 56,16 | 58,32
80 4,99 998 | 11,88 | 20,98 | 24,44 | 28,00 | 2995 | 46,62 | 47,10 | 48,13 | 56,00 | 57,12 | 58,75 | 59,90 | 62,21
90 561 | 11,23 | 1337 | 2361 | 27,50 | 31,50 | 33,70 | 5245 | 52,99 | 54,14 | 63,00 | 64,26 | 66,10 | 67,39 | 69,98
100 6,24 | 12,47 | 1485 | 26,23 | 30,55 | 3500 | 37,44 | 58,28 | 58,88 | 60,16 | 70,00 | 71,40 | 7344 | 74,88 | 77,76
115 717 | 14,35 | 17,08 | 30,16 | 3513 | 40,25 | 43,06 | 67,02 | 67,71 | 69,18 | 80,50 | 82,11 | 84,46 | 86,11 | 89,42
120 748 | 1497 | 1782 | 31,48 | 36,66 | 42,00 | 44,93 | 6994 | 70,66 | 72,19 | 84,00 | 8568 | 88,13 | 89,86 | 93,31
130 811 | 16,22 | 19,31 | 34,10 | 39,72 | 4550 | 48,67 | 7576 | 76,54 | 78,21 | 91,00 | 92,82 | 9547 | 97,34 | 101,09
135 842 | 1684 | 20,05 | 3541 | 41,24 | 4725 | 50,54 | 78,68 | 79,49 | 81,22 | 94,50 | 96,39 | 99,14 | 101,09 | 104,98
150 936 | 18,71 | 2228 | 39,35 | 4583 | 52,50 | 56,16 | 87,42 | 88,32 | 90,24 | 105,00 | 107,10 | 110,16 | 112,32 | 116,64

170 1060 | 21,21 | 2525 | 44,59 | 51,94 | 59,50 | 63,65 | 99,08 [ 100,10 | 102,27 | 119,00 | 121,38 | 124,85 | 127,30 | 132,19

190 11,85 | 23,70 | 28,22 | 49,84 | 58,05 | 66,50 | 71,14 | 110,73 | 111,87 | 114,30 | 133,00 | 135,66 | 139,54 | 142,27 | 147,74

200 12,47 | 24,95 | 2970 | 52,46 | 61,10 | 70,00 | 74,88 | 116,56 | 117,76 | 120,32 | 140,00 | 142,80 | 146,88 | 149,76 | 155,52

205 12,79 | 2557 | 3044 | 53,77 | 62,63 | 71,75 | 76,75 | 119,47 | 120,70 | 123,33 | 143,50 | 146,37 | 150,55 | 153,50 | 159,41

215 13,41 | 26,82 | 3193 | 56,39 | 6568 | 7525 | 80,50 | 12530 | 126,59 | 129,34 | 150,50 | 153,51 | 157,90 | 160,99 | 167,18

220 13,72 | 2744 | 3267 | 57,71 | 67,21 | 77,00 | 82,37 | 128,22 | 129,54 | 132,35 | 154,00 | 157,08 | 161,57 | 164,74 | 171,07

225 14,03 | 28,07 | 3341 | 59,02 | 68,74 | 78,75 | 84,24 | 131,13 | 132,48 | 135,36 | 157,50 | 160,65 | 165,24 | 168,48 | 174,96

235 1466 | 29,31 | 3490 | 61,64 | 71,79 | 82,25 | 87,98 | 136,96 | 138,37 | 141,38 | 164,50 | 167,79 | 172,58 | 175,97 | 182,74

240 14,97 | 29,94 | 3564 | 62,95 | 73,32 | 84,00 | 89,86 | 139,87 [ 141,31 | 144,38 | 168,00 | 171,36 | 176,26 | 179,71 | 186,62

250 15,59 | 31,19 | 3713 | 6558 | 76,38 | 87,50 | 93,60 | 145,70 | 147,20 | 150,40 [ 175,00 | 178,50 | 183,60 | 187,20 | 194,40

255 1590 | 31,81 | 37,87 | 66,89 | 77,90 | 89,25 | 9547 | 148,61 | 150,14 | 153,41 | 178,50 | 182,07 | 187,27 | 190,94 | 198,29

270 16,84 | 33,68 | 40,10 | 70,82 | 82,49 | 94,50 | 101,09 | 157,36 | 158,98 | 162,43 | 189,00 | 192,78 | 198,29 | 202,18 | 209,95

275 17,15 | 34,30 | 4084 | 72,13 | 84,01 | 96,25 | 102,96 | 160,27 | 161,92 | 165,44 | 192,50 | 196,35 | 201,96 | 205,92 | 213,84

285 17,78 | 3555 | 4232 | 74,76 | 87,07 | 99,75 | 106,70 | 166,10 | 167,81 | 171,46 | 199,50 | 203,49 | 209,30 | 213,41 | 221,62

300 18,71 | 37,42 | 4455 | 78,69 | 91,65 | 105,00 | 112,32 | 174,84 | 176,64 | 180,48 | 210,00 | 214,20 | 220,32 | 224,64 | 233,28

315 19,65 | 39,29 | 46,78 | 82,62 | 96,23 | 110,25 | 117,94 | 183,58 | 185,47 | 189,50 | 220,50 | 224,91 | 231,34 | 235,87 | 224,94

320 1996 | 39,92 | 4752 | 83,94 | 97,76 | 112,00 | 119,81 | 186,50 | 188,42 | 192,51 | 224,00 | 228,48 | 235,01 | 239,62 | 248,83

350 21,83 | 4366 | 51,98 | 91,81 | 106,93 | 122,50 | 131,04 | 203,98 | 206,08 | 210,56 | 245,00 | 249,90 | 257,04 | 262,08 | 272,16

375 2339 | 46,78 | 5569 | 98,36 | 114,56 | 131,25 | 140,40 | 218,55 | 220,80 | 225,60 | 262,50 | 267,75 | 275,40 | 280,80 | 291,60

400 2495 | 49,90 | 59,40 | 104,92 | 122,20 | 140,00 | 149,76 | 233,12 | 235,52 | 240,64 | 280,00 | 285,60 | 293,76 | 299,52 | 311,04

405 2526 | 50,52 | 60,14 | 106,23 | 123,73 | 141,75 | 151,63 | 236,03 | 238,46 | 243,65 | 283,50 | 289,17 | 297,43 | 303,26 | 314,93
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Jlabopamopuas paboma Ne 4 (2 uaca)

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 opuctocTH. [Ipu 3TOM OCHOBHOE BHUMaHUE yAENSAETCS YCBOECHUIO TOro, Kakue padbouune
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 WIM 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 M JIp.) HMEIOT IUIOTHOCTh, IIPUMEPHO paBHYyIo 1,5 r/cm®, a moTHOCTL Gymaru
ompeneneHa B pabore 3. B mpocteitiiem ciydae (korja Oymara He COJEPIKUT HAIIOJHHUTEIS)
Macca Jiucta Oymarv paBHa Macce BOJIOKHUCTOTO MaTepHana me=ms.

OO0BIYHO ke OymMara coJIepKUT HAIOIHUTENb, 00beM KOTOPOTO JOJIKEH YUYUTHIBATHCS TIPH
pacyeTe MopucTOCTH. J{J1si 3TOro Hy>KHO 3HATh KOJIMYECTBO HAIIOJIHUTEIS, COJIepKaIierocs B 0y-
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Mmare, 3HaTh, KAKOM HIMEHHO HAIlOJIHUTENb U KAKOBA €ro IJIOTHOCTh. B yueOHol paboTe npuHU-
MaeTcsl, YTO B OyMare B KaueCTBE HANIOJHUTENS COAEPIKUTCA KAOJIHMH, IUNIOTHOCTh KOTOpOro 2,6
r/cM’. Pacuer nopucrocTu Benercs mis oopasua maccoit 100 r. Konmuuectso nanonuutens (H) B
100 r Oymaru ornpezensercsi o 30JbHOCTH C YYE€TOM MOTEPU MACChl IPHU MPOKAJTUBAHUU (CM.
pabory 4). O6bem HanoxHuTens B 100 r 6ymaru onpenensiercs no popmyie:
V=2 , CM>
2,6
O6bem BosokHucToro Mmarepuana B 100 r Oymaru:

m, 100—H ;

= cM

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

3. OBOPYJOBAHUE U MATEPUAJIBHO-TEXHNYECKOE OBECIIEYEHHUE
1) Kanskynsrop.

4. SAIAHUE HA JTABOPATOPHYIO PABOTY
[IpousBoAsATCS pacyeThl U pe3yJIbTaThl PACUETOB NOPUCTOCTH C 003aTENbHBIM YKa3aHUEM
pa3MepHOCTH. 3aTeM CleAyeT IPOU3BECTH OLEHKY MOJYYEHHOI0 pe3yJibTara, yYUThIBasi, YTO MO-
PUCTOCTHh OOBIYHBIX BUIOB Ne4aTHOM Oymaru kosiebnercs B npezenax ot 30 go 65%. [onyuen-
HBII pe3ysIbTaT 3aHOCST B CBOJAHYIO TaOJIUILy U COMOCTABIISIIOT C IPYTUMHU MTOKA3aTENISIMU CTPYK-
TYpbI U CBOMCTB OyMaru.

5. TIOPAJOK BBIIIOJIHEHUSA PABOTHBI
[TpousBecTr pacyeT MOPUCTOCTH OyMaru COTJIaCHO BBIJIAHHOMY 3aIaHUIO.

6. COAEP’ KAHUE OTYETA
OTtuerom 1o 1a6OPaTOPHOM paboTe CIYKUT 3aMOJIHEHHBINH OJlaHK padodero KypHaya U3
IPUIOKEHUS 1.

7. KOHTPOJIBHBIE BOITPOCHI
1) KakoBa cTpyktypa Oymaru, eciu cpennuii pagauyc mnop e€ cocrasiusier 0,03 mxm? 0,3
MKM?
2) KakoBa cTpykTypa Oymaru, eciu €€ nopuctoctsb [1=35%7? [1=60%"?
3) Kakue paboune cBoiicTBa OyMaru 3aBUCST OT TOPUCTOCTU?
4) Kakumu cpeacTBamMu 00€CIiedMBaeTCsl U3TOTOBIEHUE OyMaru ¢ MakKporopucTOil CTPyK-
Typou? MUKpOnopucTou?

8. BUBJIMOT PA®UYECKHNIN CITMCOK
1)Buicon, JI.A. Uto nonurpaduct gomxeH 3Hath o Oymare / JI.A. Buscon; nep. ¢ aHriu.,
Hayu. pea. E. JI. Knumooit.— M.: [IPUHT-MEIUA-uentp, 2005.— 358 c.
2) Credanos, C. bymara u kapton / C.CtedanoB.— M.: Penponieatp-M, 2003 .— 52c.
3) YmakoBka Ha ocHOBe Oymaru u kaptoHa / M.J[. Kupsan (pen.); nep. ¢ anri. B.E. Amku-
Ha3u; nox Hayy. pea. D.JI. Akuma, JI.I'. Maxotunoit.— CII6.: [Ipodeccus, 2008 .— 488c.
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Jlabopamopuas paboma Ne 5 (3 uaca)

U3YUYEHUE BIUTBIBAIOIIEN CIIOCOBHOCTH
BYMAI'M (IT0O KCHUJIOJLY)

1. HEJIb 1 3AJIAYU PABOTbI
Heas padoThi: mpakTUyeckoe HaAOJIOJEHHE BIUTHIBAIONIEH CHOCOOHOCTH Oymaru Inpu
B3aMMOJICHCTBHH €€ C MAJIOBSI3KUM JIETYYUM PACTBOPUTEIEM — KCHIIOTIOM.

3agauu padoThl: H3yYECHHE CYIIIHOCTHU MPOIIeCCa BIIUTHIBAHUS U BIHSIONINX HA HETO (hak-
TODBI.

2. OCHOBHBIE TEOPETHYECKHUE CBEJAEHUSA
3a XapaKTepUCTUKY BIHUTHIBAIOIICH CIIOCOOHOCTH MPUHUMACTCS BpeMs (C), B TEUECHUE KO-

TOPOTO HCUE3HET OJIECK KAaTlIh KCUJI0J1a, HAHECEHHOT0 Ha Oymary. McribITaHue mpoBOIAT HA TIPH-
6ope [1Bb (puc.8).

Pucynoxk 7.1. IIpubop 1151 onpeiesieHus BIUTHIBAIOIIEH CIIOCOOHOCTH OyMaru 1mno KCcu-
J0TTy.

OH cocTOUT U3 OCHOBaHMS, Ha KOTOpoM moA yriioM 30° pacnonoxkeHa nojcraska 2. Ha

CTOMKE 3aKpCIIJICHA 6IOp€TKa 1. KOHGH €C HAXOOUTCA Ha pAaCCTOSAHHH 10 cMm ot IMOBCPXHOCTHU
IIOACTAaBKH.

3. OBOPYJIOBAHUE U MATEPUAJ/IBHO-TEXHUYECKOE OBECIIHEYEHMUE.
1) Kcunon.

2) O0pa3ibl Oymaru.
3) CekyHaomep.
4) HoxHuupI.
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4. 3AJAHUE HA JTABOPATOPHYIO PABOTY
OnpenensroT pe3yabTaThl UCIIBITAHUS IO KAaXA0W CTOPOHE OyMaru B CEKyHaxX.

5. HOPAJOK BBIIIOJIHEHUSA PABOTDI
B OropeTky HajauT KCUII0J1, HOJKPAIIEHHbBIN HEPTIHBIM OUTYMOM.

O6pazen; 6ymaru pazmepoM 195 x 195 MM ki1aieTcst Ha MOJICTaBKY U 3aKPEILIseTCs Ha HEll.

N3 6ropeTku 0OCTOPOKHO KanaroT Ha OyMary OJIHy KaIulio KCUJI0JIa U TOTYAC YK€ BKITIOYAIOT
CEKyHJIOMep.

Kamns KHUIKOCTH ITOCTCIICHHO PACTCKACTCA B 6JI€CT5{HIC€ IISITHO.

Korpaa ucuesner 6ieck (Korja BCs )KUIKOCTh BIUTACTCS ), CEKyHIOMEP OCTAHABIMBAIOT U
3aMeyaroT BpeMs BIUTHIBaHUS. VICIIBITAaHUIO TTOABEPTalOT 00€ CTOPOHBI OyMaru.

6. COAEP’ KAHUE OTYETA
OTtuerom 1o 1abOpPaTOpPHON paboTe CIY>KUT 3aMlOJIHEHHBIN OJIaHK pabodero xypHaua u3
IPUIOKEHUSA 1.

7. KOHTPOJIBHBIE BOITPOCHI
1) Yro Takoe BiaaxXxHOCTh Oymaru?

2) Kak onpenensercs: BIUTHIBAIOIIAsl CIIOCOOHOCTh Oymaru?
3) Ha xakue ¢akTopbl MpH TIeYaTH BIHMSIECT BIIUTHIBAIOIIAS CIIOCOOHOCTH?

8. BUBJIMOT PA®UYECKHUI CIIMCOK

1)Buicon, JI.A. Uto nonurpaduct gomkeH 3Hath o Oymare / JI.A. Busicon; nep. ¢ aHriu.,
Hayu. pea. E.JI. Knumosoit.— M.: [IPUHT-MEJIMA-uenTp, 2005 .— 358 c.

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

3) YnakoBka Ha ocHOBe Oymaru u kaptoHa / M. JI. Kupsan (pen.); nep.c aari. B.E. Amku-
Hasw; moj Hayd. pen. D.JI. Akuma, JI.I'. Maxotunoit .— CI16.: TIpodeccus, 2008 .— 488c.
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Jlabopamopuas paboma Ne 6 (3 uaca)

U3YUYEHUE JUHEUHOW JE®OPMAIIUMU BYMAI'M NIPU UBMEHE-
HHUU EE BJIA’KHOCTH

1. HEJIb 1 3AJIAYU PABOTbI
Leab padoThl: MpaKTUYECKOE HAOIIOICHUE BIUSHUAS U3MECHEHUS BIAKHOCTH Ha JIMHEH-
HY10 JedopMalinio
3agauu padoThl: onpeneneHue INHEHOM nedopmaruu OyMaru mocjie HaMOKaHHS U BbI-
CYyIIMBaHMUS.

2. OCHOBHBIE TEOPETHYECKHUE CBEJAEHUSA

VYBenudueHue pa3mMepoB yBIQKHECHHOTO JTUCTA OyMaru 1mo ero MMUpruHEe U TJIHHE, BRIPAXKEH-
HOE B MPOIEHTAX M0 OTHOIICHUIO K IEPBOHAYAIBHBIM pa3MepaM CyXOro JIUCTA, Ha3bIBACTCS JIH-
HeliHOU Aedopmanivei npu yBiaakHeHUU. 3HadYeHus Aedopmanuu Oymard nNpu HaMOKaHUU U
OCTaTOYHOU AehopMaIliU SBISIOTCS BaXKHBIMU MOKA3aTEsIMH I MHOTUX BUJOB OyMaru (s
odceTHOM, AMarpaMMHOM, KapTorpaduueckol, st OCHOBBI (DOTOMOJIONKKH, JjIsi OyMaru ¢ BO-
JSTHBIMU 3HaKaMHM ). BbICOKHE 3HAUeHUs ITUX TMOKa3aTejael MPUBOASAT K HECOBMEIIEHUIO KOHTY-
POB KpacoK Mpu NevaTH U, Kak ClIeICTBUE, K MOJIYyYSeHUIO HeKaueCTBeHHOU neyaT. OJIHaKo ciie-
IyeT oTMeTUTh, uTo B 'OCTe 3amokeHbl 0YeHb KECTKHE YCIOBUS UCIIBITAaHUN (HAMOKaHUE Ka-
AMOpPOBAHHOM MOJIOCKH OyMaru B T€YEHUE OMPEICICHHOTO BPEMEHH ), UCIOJIB30BAHNE KOTOPBIX
JUTst OOJIBIITMHCTBA TIEYaTHBIX BUIOB OyMaru Herenecooopasno. EBporneiickue HOpMbI ipenosia-
raloT UCIOJIb30BaHUE TEPMHUHA «BJIArOPACUIMPEHUEY», OMPEIEISAIONIET0 U3MEHEHUE JIMHEIHBIX
pa3MepoB MOJIOCKH OyMaru npu U3MEHEHHUH BIKHOCTH Bo3ayxa oT 30 mo 80 %.

bymaru, npenna3sHaueHHBIC TSI TUIOCKOM TeYaTH, TODKHBI MMETh MUHIUMATBHYIO 1edop-
Malliio MPU yBIAKHEHUHU, TaK KaK MO0 YCIOBUSIM TEXHOJOTUH MEYATHOTO MPOIlecca OHU COMpPH-
KacaroTcsl YBIQXKHEHHBIMU MOBEPXHOCTSAMU. bymara — Marepuan rurpoCKONUYHbBIN: MPHU yBe-
JUYEHUU BIQKHOCTH €€ BOJIOKHA Ha0yXaloT U PaCHIUPSIOTCS — IVIABHBIM 00pa3oM Mo AUamMeTpy.
Bymara tepser popmy, KOpoOUTCSI U MOPITUTCS, & TIPU BHICYIIMBAHUU MPOUCXOJUT OOPATHBIM
npouecc: Oymara J1aeT ycaaky, B pe3yibTaTe yero mensercs gopmart. [ToBbilieHHast BIaXKHOCTh
PE3KO CHIKAET MEXaHUUYECKYIO MPOYHOCTh OyMaru Ha pa3phiB, Oymara He BbIJICPKUBAET BHICO-
KHUX CKOpOCTEl neyaTanus v perca. Mi3aMeHeHune BIaKHOCTH OyMaru B MpOIEcce MHOTOKPAcoy-
HOM MeyaTy MPUBOJUT K HECOBMEIIICHUIO KPACOK U HAPYUIECHUIO LIBETOINEPEAAUH.

3. OBOPYJIOBAHUE U MATEPUAJ/IBHO-TEXHUYECKOE OBECIIHEYEHMUE.
1) KonTponbHas 1uHEHKa.
2) KroBeTa ¢ AUCTUIIMPOBAHHOM BOAOM.

4. BAIAHUE HA JJABOPATOPHYIO PABOTY
OnpenenuTs U3MEHEHHNE IMHEWHBIX pa3MepOB Oymaru rmpu N3MEHEHHUH €€ BIIAXKHOCTH.

5. HOPAJOK BBIITOJIHEHUSA PABOTbI
Ha nucte 6ymaru BeruepunBarot kBagapar co croponamu 100 mm. Haxoast nenTp kBaapara
U 4epe3 HEro IPOBOJAT ABE B3aUMHO IIEPIECHIMKYJISPHBIC JIMHUM, HapaJlIesIbHbIE CTOPOHAM
kBajpara. Ha aTux nuHusAX 0003Ha4ar0T MAallIMHHOE U MIONIEPEYHOE HAIIPABJICHUS, 3aTEM KBaIpat
BBIPE3Al0T.
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KoHTpoIpHOM IMHEVKON U3MEPAIOT IMHY POBEICHHBIX JIMHUM C TOYHOCTBIO 10 IECATOU
J0JI1 MUJUTUMETpa (LieHa JeJIEHNs KOHTPOJIbHOM JIMHEKH cocTaBiseT 0,2 Mm).

KBagpar Ha 30 MUHYT OTpy>KaroT B KIOBETY C JUCTUIIIMPOBAHHOM BOJOW, UMEIOIIEN TEM-
nepatypy 20 + 2°C.

I1o ucreuenun YKa3aHHOT'O BPCMCHHU 06paseu BBIHUMAIOT U3 KIOBCTHI, U3JIMILICK BOAbI yIa-

JAS0T (PUIBTPOBAIIBHON OyMaroi u ToM ke JIMHEUKON U3MEepSIOT JUIMHY KOHTPOJIbHBIX JIMHUM.
ITocne 3Toro oOpaser] BbICYIINBAOT.

BHoBB N3MCPAIOT JJIMHY KOHTPOJIbHBIX JIMHUU.

6. COIEP’) KAHUE OTUYETA
OTtyeToM 10 Ta0OpPAaTOPHOM pabOTe CIYKUT 3aMOJTHEHHBIN OlaHK pabodvero xypHaya u3
IpUIOKEHUS 1.

7. KOHTPOJIBHBIE BOITPOCHI
1) Kak BnusieT Ha MEXaHMYECKHE CBOMCTBA OyMaru M3MEHEHHE €€ BIIaKHOCTH?

2) O6001MTE OCHOBHBIE OCOOEHHOCTH MEXaHUYECKHX CBOMCTB Oymaru. OOBsCHUTE, KaK
OHU COTJIACYIOTCS C €€ CTPYKTYpOil.

8. BUBJIMOT PA®GUYECKUI CIIUCOK

1)Buncon, JI.A. Uro nmonurpaduct nomkeH 3HaTh o Oymare / JI.A. Buscon; nep. ¢ aHri.,
Hayu. pea. E.JI. Knumosoit.— M.: [IPUHT-ME /I A-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. JI. Kupsan (pen.); nep.c aurin. B.E. Auku-
Ha3u; noj Hayy. pen. J.JI. Akuma, JI.I'. Maxotunoii .— CI16.: IIpodeccus, 2008.— 488c.
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Jlabopamopuas paboma Ne 7 (3 uaca)

ONPEJAEJIEHUE CTENNEHU ITPOKJIEMKU BYMAT'H

1. HEJIb U 3AJIAYUA PABOThBI
Ilesab paGoThl: 03HAKOMIICHHUE C BIUSHUEM CTETICHU MPOKJICHKH OyMaru Ha e¢ InmevyaTHbIe
CBOICTBA.
3agaum padoThl: onpeaesieHne CTENEeH! MPOKJICHKN OyMaru CTaHJapTHBHIM YEPHIIIBHO-
ITPUXOBBIM METOJIOM.

2. OCHOBHBIE TEOPETUYECKUE CBEJAEHUSA

CreneHb MpoKJIEHKN OyMaru BhIPAKAIOT B MUJUTMMETPaX LIMPUHBI MOCIEIHETO MITPUXA,
HE PACIUIBIBAIOIIETOCS 10 MOBEPXHOCTH U HE MPOXOSIIETO HA APYTYIO CTOPOHY 0Opa3ua. Eciu
UCIIBITYEMbIN 00pasel] BbIACPKUBAET IITPUX IIUPUHON 2 MM, TO CTENEHb IMPOKIECUKU Oymaru
npyUHUMAIOT Oosbiiie 2 MM. VCHIBITRIBAIOT HE MEHEe ISITH JUCTOB. 3a Pe3yJibTaT MPUHUMAIOT
HamOoJIee YacTO BCTPEUAIOITUICS TTOKa3aTellb.

Ha crenenps mpoxieiikn Oymard MOBBIINICHHE TEMIIEPATypbl CYNIMILHON MOBEPXHOCTH
CKa3bIBaeTCs HEOAHO3HAUHO. Eciu BiakHyt0 OyMary B caMOM Havajie poliecca CyIIKy MoaBepT-
HYTb JACMCTBHIO BBICOKOM TEMIEPATyphl, TO 00pa3oBaBIeecs: O0JIbIIOE KOJIMUECTBO MapOB BOJbI
Pa3phIXJISIET CTPYKTYpY OyMaru. B pe3ynbpTaTe yBeIUUMBAETCSl €€ MOPUCTOCTh U BIIUTHIBAIOIIAS
crocoOHocTh. K ToMy e MoJ1 BIUSHUEM MOBBIIEHHON TeMIepaTypbl CYIIKH YCUIUBAECTCS MHU-
rpaius U yKpynmHeHue KiieeBbiX 4acTull. COBOKYIMHOCTh BCEX ITUX SIBJICHUN MPUBOJUT K CHIKE-
HUIO CTEINEHU MpoKIeiku Oymaru. Ecin e OyMary noJaBepruyTh AEHCTBUIO MOBBIIIIEHHOW TEM-
neparypsl BO BTOpPOM MOJOBUHE CYIIMJIBHOTO IMpoIlecca, KOrja OHa B 3HAYUTEIbHON CTENEHU
MOJICOXJIa, TO OTPULATENbHbIE BO3JECUCTBUS BBICOKOW TeMMEpaTypbl CYIIKH IMPAKTUYECKU HE
UMEIOT MECTA.

Omnpenenenue CTENEHU MPOKIECHKN OyMaru Uiy KapToHa MPOU3BOJUTCS IITPUXOBBIM Me-
TOJIOM WJIM METOJIOM CYXOro uHAuKaTopa. Hanbosee pacpocTpaHeHHBIM SIBISIETCS IITPUXOBOU
METO/.

[Ipu onpeneneHuu CTENEHNU MPOKIEHKH OyMaru METOJJOM CyXOTO MHIUKATOpa U3 UCIIbI-
TYEMBIX JIICTOB BBIPE3AIOT MATHh 00pa3ioB pazmepoM 50 X 50 MM, 3aMepSIOT X TOJIIUHY U CTH-
0aroT BBepx Kpas mupuHoi 5 MM. Ha 1HO 0Opa3oBaBiieiics KOpoOOYKH HACKITIAIOT YEPE3 CETKY
Neo 24 toHkuM ciioem cyxor mHaukarop. MHaukarop coctout mu3 9 yacreu caxapHou nyapsl, |
gacTu kpaxmaina u 0 2 yactu kpacutenst ocHoBHOro (uosetoBoro K. 3atrem cocTaBisIlOT CMECH,
THIATEIBHO MepEMEIINBasi KOMIIOHEHTHI, BRICYIIMBAIOT B TeueHUe 30 MUH U OMSATh MPOCEUBAIOT
yepes Ty ke ceTKy. CMech JOJDKHA XPAaHUTHCS B CKIISTHKE C PUTEPTON MTPOOKOIA.

VYka3zaHHbIE METO/bI ONIPEEIICHHS CTETIEHN TPOKICUKU OyMaru OCHOBaHbI HA Pa3IMYHbIX
(bU3UYECKUX MPUHITUIIAX U3MEPEHUMN U MMOATOMY PE3ybTaThl, OJyYEHHbIE PAa3HBIMU METOAaMU
UCIIBITAHUM, HETIOCPEACTBEHHO HECOMOCTAaBUMBI. B Ka)JI0M OTAEIbHOM cllydyae HY»HO BbIOU-
paTh METOJ OIpECIICHUs CTETIEHH NMPOKJIECHKN Han0oJiee COOTBETCTBYIOIIUN MOTPEOUTETHCKUM
YCIJIOBUSIM MCTIOJIb30BaHUs OyMaru.

HauGonbiiee BiusiHuE Ha BBICHIXaHUE KPACKU OKa3bIBAeT CTEMEHb MPOKIEHKH OyMmaru, a
TaK)Ke KOre3usl U JUIMHA BOJIOKOH, 0Opa3zyromux Oymary. OueHb nopuctas Oymara, Takas, Kak
razeTHas Wik (pUIbTpOBabHAS, BIUTHIBAET KPACKY MOJHOCTBIO, TOT/Aa KakK TJIsHIIeBas Oymara,
tunorpadckas win odcerHas noriomaet easa S0 % ceszyromero. Kaxymecs npenmyiecTsa
OpUCTOM OyMaru He Bcera OE€CCIOpHEL.
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W3 sToif popMyInBl BUIHO, UTO CTENEHb MPOKICHKH Oymaru OyJeT 3aBHUCETh KaK OT €€
CTPYKTYPBI, TaK U OT IPUPOJBI KUIKOCTH.

3. OBOPYJIOBAHUE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE
1) CrangapTHbie YepHUIIA.
2) Peiicenep.
3) JIuneiika.
4) Muxkpockon MU3narensctBa Tynl'V (50%).

4. 3AJAHUE HA JTABOPATOPHYIO PABOTY
Omnpenenuts cTeneHb NPoKJIeHKHU OyMaru NocpeCTBOM HaHECEHUS YePHUIIBHBIX IITPUXOB
Pa3HOU IIHMPHUHBI.

5. HOPAJOK BBIIIOJIHEHUA PABOTbBI

JUis mpoBeeHusl UCTIBITaHUSL Ha Oymary CTaHAapTHBIMU BOJHBIMHM YE€PHUJIAMH HAHOCST
IITPUXHU UTHHON OKOJIO 75 MM ¢ momoltsio peiichenepa u nuHeriku. lupuna nepsoro mrpuxa
0,5 MM, a KaxI0TO Mocieayruero Bo3pacraet Ha 0,5 Mmm.

[IInprHy mITpUXa YBEIUYMUBAIOT 0 TEX IIOP, IOKA YEPHUIIA HE HAYHYT PACIUIBIBATHCS WU
IPOXOJIUTh Ha 0OOPOTHYIO CTOPOHY OyMaru.

N3mepsitoT HanOoJIBLIYIO HIMPUHY MITPUXA, IPU KOTOPOIL elie He HaOJt01aeTCsl pacIlibl-
BaHUE U NpoOMBaHNE HA OOOPOTHYIO CTOPOHY. J[J1s 3TOH 1€ NOoIb3yITCS U3MEPUTEIBbHON JTH-
HEUKOMU.

C noMoIIb0 MUKPOCKOIIA BU3YaJIbHO OLEHUTh BHELIHUI BUJ IITpUXA C JIMLEBON U 000-
POTHOM CTOPOH JIMCTa OyMarw.

6. COAEP’ KAHUE OTYETA
OTtuerom 1o 1a6OPaTOPHOM paboTe CIYKUT 3aMOJIHEHHBINH OJlaHK padodero KypHaya U3
NpUIIoKEHUs 1.

7. KOHTPOJIBHBIE BOITPOCHI
1) Jnst wero Oymara mpoksieuBaercs?
2) Kakue Bunpl npokiieiiku Bel 3HaeTe?
3) Kak xapakTtepu3yeTcst U 4eM BbIpa)KaeTcsl CTENEHb IPOKIECHKU?
4) Kak nogpasnensiercst Oymara o CTEEHH MPOKJIECHKU?

8. BUBJIMOT PA®UYECKHWIN CITUCOK
1) Buinicown, JI.A. Uto nonurpaduct nomkeH 3HaTh o Oymare / JI.A. Bunicon; nep. ¢ aHri.,
Hayu. pea. E. JI. Knumooit.— M.: [IPUHT-ME/INUA-uentp, 2005.— 358 c.
2) Credanos, C. bymara u kapton / C.CtedanoB.— M.: Penponeatp-M, 2003 .— 52c.
3) YnakoBka Ha ocHOBe Oymaru u kaptoHa / M. Jl. Kupsan (pen.); nep.c aarin. B.E. Amku-
Hasw; moj Hayd. pen. D.JI. Akuma, JI.I'. Maxotunoii .— CII6.: TIpodeccus, 2008. — 488c.
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[MPUJIOXXEHME 1
O6pa3zer opopmiieHHs 0TUEeTa 10 Ja0OpaTOPHBIM paboTaM

MHNHOBPHAYKHN POCCHUA

denepanbHOE rOCYJaPCTBEHHOE OIO/IKETHOE
o0pazoBaTenbHOE YUPEKICHHE BBICIIETO 00pa30BaHUS
«TynbCckuil roCy 1apCTBEHHBIN YHUBEPCUTET

ITonuTexXHNYECKUN UHCTUTYT
Kadenpa «Texnonornueckne CUCTEMBI MHUIEBHIX, TOTUTPAGUIECKUX
Y YIIAaKOBOYHBIX MPOU3BOICTBY»

PABOYMI )KYPHAI
10 TUCLUIIIINHE
"MartepuanoBeaeHue B NOJUrpadpuyecKomM M yIaKOBOYHOM NPOU3BoACTBe"

Brinosiuin CT. 1p.
(HN.0. Gamunus)
« » 20 1.

ITposepu.

(N.0. damumnus)
« » 20 T

Tyna 20
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1. IlpuOopsI 1 NPUHAIEIKHOCTH:

OTYET
110 JadoparopHoii padore Ne 1

2. MarepuaJbl:

3. IIpoBenenne padoThI:
3.1. Cnoco6:

3.2. PesyabTarthl:
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1. IlpuOopsI 1 NPUHAIEIKHOCTH:

OTYET

110 J1a0opaTopHoii padore No 2

2. MarepuaJbl:

3. IIpoBenenne padoThI:

3.1. On

3.2. On

e/leJieHHe TOJIMHBI Oymaru h:
Ne Haumenosanue h1,23,45 hes MM hep, M
n/m Oymaru 110 Ipubopy, MM > (CH)
1
2
Tounocts usmepenust h = 0,01 mm
Tounocts onpeaenenust hep = 0,01 MM
efeJieHHe Macchl KBaJpaTHOro meTpa M:
Ne | HammeHoBanue Mo M Mo, kr/M?
n/n Oymaru o npu6opy, /0,01 m? ' (CH)
1
2

TounocTs u3Mepenus Mo = 0,1 /0,01 m?

M =M, x 10
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OTYET

110 J1a0opaTopHoii padore Ne 3

1. IlpuOopsI 1 NPUHAIEIKHOCTH:

2. MarepuaJbl:

3. IIpoBenenne padoThI:
3.1. Pacuer miioTHocTH Oymaru dg:

ds== V=Sxh

S=1m?’=10000 cm?

Ne HaunmMeHoBanue M, r/m? hep, cM V, cm® ds, r/cm? dc, kr/v?
/11 Oymaru (CH)
Tounocts pacuera ds= 0,01 r/cm’ de=ds x 10°
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OTYET
110 J1a0opaTopHoii padore Ne 4

1. IlpuOopsI 1 NPUHAIEIKHOCTH:

2. MarepuaJbl:

3. IIpoBenenne padoThI:
3.1. Pacuer nopucroctu 0ymaru Il (Macca 0ymaru 100 r.):

V -V -V
17 =—"x100% :LXIOO%
v, v,
y s 100
d6 d6
- m, _ 100-H
d L5
~m, H
" d, 26
Ne | HammenoBsanue | mes, My, Ms, ds, ds, dx, Vo, Vs, Vi,
/11 Oymaru r r r rlem® | t/em® | rlem® | em® | em® | em?
1
2
Tounocts pacuera I1=1 %
Il = X 100 =
I = X 100 =
3.2. OnpeneJieHue CPEAHEr0 pa3Mepa mop Iep:
Bpewmst BiuThIBaHUs, B /
BICOTA TIOJTHSTHS,
MUH 5
[ » MM [ , MM?
1 2 1
1
5
10
15
20
TounocTh u3mMepenuss /=1 mm
. I* x2n 3 P (um®)x107° x2x107° B I*(mm*)x107° x 2
o xcos@xt 27x107° xt(c) 27 xt(c)

n=0,001 ITa X ¢ — BA3KOCTb YaWT — CIUPUTA

6 =27 x 10 H/M — n0OBEepXHOCTHOE HATSKEHUE YaHT — CIIMPHUTA
t — Bpems IIOTHATHS, C

| — BpICOTA NOJHATHS yalUT-CIIUPUTA, MM

Cos0 — KocuHYyC KpaeBoro yria cMadunBanus = 1

I — cpenHuil paaunyc nop, M

KoHeuHBIi pe3yIbTaT epeBecTd B MUKPOMETphI, IMkm = 10 M
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Ne i/ Haunmenona- I1, Is, r10, r1s, 120, Tep, I'cp,
Hue Oymaru MKM MKM MKM MKM MKM MKM (CH) m
1
2

Tounocts pacuera r = 0,01 MxkM
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OTYET

110 J1a0opaTopHoii padore Ne 5

1. IlpuOopsI 1 NPUHAIEIKHOCTH:

2. MarepuaJbl:

3. IIpoBenenne padoThI:

3.1. U3yueHue BIUTHIBaOIEH cCOCOOHOCTH GymMaru (Mo KCHJoJgay), By:

Ne ii/mn HanmenoBanue B nres., ¢ Bk ceT., ¢ Bk cp., ¢
Oymaru
1
2
Tounocts u3mepennst Bx =1 c. Tounocth pacuera Bk cp. =1 c.
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1. IlpuOopsI 1 NPUHAIEIKHOCTH:

OTYET

110 J1a0opaTopHoii padore Ne 6

2. MarepuaJbl:

3. IIpoBenenne padoThI:
3.1. OnpeneJienue JuHeiiHoi gegopmanuu 6ymaru E:

Ne n/mt [oxazaTtenn Bymara bymara
MaIIMHHOE MOTEePEYHOe MaIIHHHOE MOTIePEYHOE
1 lo, MM
2 ZBJI, MM
3 Lo - lo, MM
4 Esn, %
5 lcyx, MM
6 lcyx- l 0, MM
7 Ecyx, %
Tounocts usmepenust /= 0,01 Mm. Tounocts pacuera E =0,1%
E=""% 100
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