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JIABOPATOPHASA PABOTA Ne 6

M3YYEHHUE CIIOCOBOB U3rOTOBJEHHUS PA3OBBIX JIMTEMHBIX
DOPM

I{EJIb PABOTDBI. IlosHakoMurhes €O CHocobDamMM M3NOTORNCHUS PA30OBBIX JIMTEHBIX

dopm.

OCHOBHBIE HOJIOXXEHWA. Bue 3aBucuMocTH OT cocTtaBa (hOpMOBOYHOMN CMECH H
ciiocoba 3anMBKY B CHIPYIO MM CYXYIOo (opMy NPHMEHSIOT CleAylouiMe crnocobbl
(popMOBKHU:

1) no monenu;

2) no wabnony;

3) B crepxnax (6e3 moaenw).

MopMOBKa 10 MOJIENH Halle BCero OCyUICCTRASETCS B onokax (B ABYX, TpeX H
fonee), 3HaYMTENILHO pexe-B OYBe KaK oTKpbitas (6e3 Bepxuel nonydopMsl), Tak U
3akpeitas  (C TpEMeHenueM BepxHel nonydopmsl). B 3aBucuMocTH  OT
KOHOUrypauuu OTIMBKH (hOPMEI H3rOTABIMBAIOT PA3IMYHBIMU METONAMH:

1) no pazsemHOM MOaenH; 4) ¢ noape3Kon;
2) 110 Hepa3sbLEMHONH MOAEIH; 5) ¢ panbIMBOH ONOKOI;
3) no MoAEaN C OTHEMHBIMH HACTAMY; 6)c nepekuHBIM GONBAHOM.

@opMOBKY 10 WabAOHY HCNONB3YIOT IS M3rOTOBJAEHHA OTJIHBOK GONBIIMX
paMepoB M CpaBHUTENLHO MNpocTod KoHdurypauun. POpMOBKY B CTEPKHAX
NPUMEHSAIOT IS OTIAMBOK CHOXKHOM KOHQUIypauuu. DTOT METOM YCIEIHO 3aMEHACT
dopMoOBKY no mozensMm, umeroumm Oonblioe YHCNO OTheMHBIX dacTed. CrepiHu
BEIIONIHSIOT B CTEPKHEBLIX smwmkax wiv no mabnony. Ilepeoii meron ssiasercs
HauboJIee NPOCTEIM M PacnpoOCTPaHEHHBIM.

TexHONMOrHYECKHH TNpollece pyYHOro M3rOTOBACHMA JAuTelHbIX dopM
XapaKTepusyercs pajoM crneunduyeckux onepauuii. HauGonee BaxxusIMu aBusiores
ONepany 3anoaHeHus GOPMOBOUHON CMECHIO ONOKH U €€ YIIOTHEHHA. YIIIoTHEHUE
CMECH AOMKHO OBITH NPOBEJEHO paBHOMepHO No Bcemy obbemy. Hepocraroumoe
WIN HEPAaBHOMEPHOE YIUIOTHEHHE BeeT K OpaKy OTAUBOK 110 NMECOYHBIM PAKOBHHAM;
Ype3MepHOoe VIUIOTHEHHE NPHBOAMT K OpaKy OTAMBOK MO IIPHYMHE HEJOCTATOHHOMN
ra3onpoHUIIAeMOCTH OPMOBOYHOM CMeECH.

[TpaBHIEHO HM3TOTOBJIEHHAs NUTelHas (popMa JOJKHA COXPaHATH pa3sMeps U
KOH(QUMrypanuio MOJeNH, 4 B NpOLEcce 3aNMBKHU pPacrilaBleHHbIM MeTJUIOM He
3aTPY/IHSTH BBIXOJIa Mapa, ra30B M JIErKO pa3pylIaThes MOC/e OXAKACHUS OTIMBKU
U ee BEIOMBKH H3 OMOKH.

PopMOBK2 N0 pasbemMHoH Mogean. TexHONOIMYECKHH MPOLECC py4HOro
w3roropnenus aurTeiinod dopmbl (puc.l) paccMOTpeH Ha IIpUMepe NONyYeHMS
OTJIMBKH THIIA KIICCTEPHAD. $

Mozens OTAWBKM HMCET JBa 3HaKa, OJIMH U3 KOTOPBIX (BEpPXHHI) BBHINONHEH
oTheMHbIM. M3rotosiienue GOpMbI OCYUIECTBASIOT B JIBYX ONOKax IO JAEPeBSIHHON
mozend. [1pu GpopMoBKe BHINONHSIOT CileRyOUME ONEPALIHH:



1. Ha mMozienbHyio NAWTY YCTAaHABINBAIOT MOJAEAH OTIMBKHY 1 nHuTatress (puc. 1, /).

2. Ha nuuTy yCcTaHABAMBAIOT HIKHIOW ONOKY, KOTOPYIO pacnoiaralot Kpenekbimu
npunnBamu BHU3. [ToBEPXHOCTE MOJENH NPHNLITUBAIOT cepedpUCTLIM rpadiToM
WY JIPYTUM pa3jieNuTenbHbIM Matepuanom (puc.l, 2).

3. Yepes cuTO Ha MOAENb HaHOCAT obnKIOBOMNYIO cMech (pue.l, 3). [pocensanie
HEeOOXONUMO A YBERUYEHHS €€ OJHOPOJNHOCTH ¥ yAaneHUs HOCTOPOHHIX Me-
Tannuyeckux npeameros. TomuwHa cnos obninuosounoii cmeen 20 - 30 mm. Tlo-
C/ie HaHeCEHNs CMeCh YIUTOTHHTH PYKaMi BOKpPYT MOJIENN.

4. Tlocne nanecenus cnos oONHUOBOYHOH CMECH OMOKY 3anMONHAIOT HANOJHUTEIb-
HO# cmecsio (puc.l, 4).

5. CMech B ONoKe YIUIOTHSIOT KIMHOBBIM KOHIOM TpaMOOBKH Yy CTEHOK OIOKM, a
3areM B cpeaned yactu (puc.l, 5). -

6. Ilocne pobGapnenus CMECH BbILLIE Kpas ONOKH YIUIOTHCHHE NPOMU3ZBOAAT TYILIM
KOHUOM TpaMOOBKH, 4T0 CNOCOOCTBYCT PABHOMEPHOMY YIUIOTHEHHUIO B BEPXHUX
ciaosx hopmst (puc.l, 6). ,

7. M3ndiuku CMECH CHUMAIOT BPOBCHL € KPasiMH OMOKH TMAOCKONH JEPEBSHHON MM
MeTalnu4eckoit nuneiikoii (puc.l, 7).

8. HakansizaioT BEHTHIALHOHHBIE KAHANLI, BAABINBAS METAIHYECKYIO HITY Ha Ofl-
peeneHnHyo ryOuHY, He A0BOAS €€ 10 NOBEPXHOCTH MOJCHH fipuMepHo Ha 15 -
20 mm (puc.1, 8).

9. TMepeBopaunBaioT (KAHTYIOT) OMOKY BMECTE ¢ MOAENbHON mantoi na 1807, chu-
MalOT MOJACABLHYIO MAUTY, YCTAHABANBAIOT OTLEMHbIN 3HAK W 3a1AKHBAIOT [1710C-
KOCThb pazbema gopmsl rnaauikoi (puc.l, 9).

10.Pazsem HopMBl NPHCHLINAIOT CYXHM KBapLEBbIM [TECKOM, @ NOBEPXHOCTL MOACTH
MojienbHoH nyapoi (puc.l, 10).

1 1. M3nuuiky necka yJalsioT ¢ MIOCKOCTH pazbeMa GopmMut.

12. Ha HHXHIO ONOKY MO ITLIPIM YCTAHARTHBAIOT BEPXHIOH.

13. YcranaBnuBaloT MOJIENb NUIAKOYNOBUTENS W CTOSKA, PUNBLIMBAIOT [HOBEPXHOCTD
mojienu rpaurom.

14. Yepe3 cnuto HAHOCAT COH OONHIIOBOMHOM CMECH M YIUIOTHAIOT €6 BPYHHYIO BOKpYT
croska (puc.l, 71).

15, 3anonausioT ONoKy HanoNHUTENbHOM cmeckio (puc.l, 12).

16. YNaorHaoT cMech OCTPHIM KOHIIOM TPaMOOBKH.

17. JloGapnsioT HANONHUTENLHYIO CMECh W YIIOTHAIOT TYIIBIM KOHIOM TPaMOOBKH.

18. Uik cMecH yaansior nuHenKoi.

19. HakansiBaloT BEHTHIAUMOHHbBIE KaHaibl, (QOPMUPYIOT AHTHHUKOBYIO BOPOHKY,
pacTaJKMUBaOT H H3BACKAIOT CTOSK.

20. Cuumaror BepxHI00 nonyhopmy ¢ HHIKHEH, YAANMIOT WETKOM PasNeInTeabH b
necok. M3gnekalor Mofiens miakoynoBuTens U 3Hak Mozens. Trepromepom Kou-
TPOAHPYIOT KaYeCTBO YIUIOTHEHHS CMECH B IUIOCKOCTH PaiheMa, B BEpXHEH 1o-
nvdopme saraaxuBatoT pazbem Gopmbi raaauikoi (puc.1,/3). :

21. CmauuBaroT BOJIOH 11PH NOMOILM KHCTH CMECH BOKPYT® MOJIC/IH, WToGLI nIpeaynpe-
AUTH TOAPBIB CMECH NPH U3BNCHEHHH MOJIENH,
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22. B Mojens BBHHYMBAIOT NOABEM, PACTANKHMBAIOT MOAEAb YAApaMH MOJIOTKA No

NOABEMY.
23. Ocropoxuo, 6e3 nonepeuHbiX ABHKECHUH, H3BIECKAOT MOAECNL OTAUBKK W NMUTa-

Tenek u3 mwkHed nonygopmet (puc.l, 14).
24. OcMaTpuBaloT roTosbie noiay¢opmsl, OTAEABIBAIOT NOBPEXIEHHbIE MeCTa H yC-

TAHABJINBAIOT CTEPIKeHb B HINKHIOW nonydopmy (puc.l, 15).
25. Tlo wreipsam cobupator hopMy, YCTAHABAUBAIOT €€ Ha IUIall ¥ HArpY>KaloT rpy3oM

(puc.l, 16). Popma roTosa K 3ajiMBKe.

Meumouex ¢ nyapoit " Curo

MosenbHas nanTa Hiknss onoka m

Monenn
[urarens
|

Tpamboska

2 3

Puc. 1. Draner msrotosnenus nmreiiHoit Gopmel



dopmoBka No nepazsemuoii moaenn. B ciyuae, koraa oHa U3 nAOCKOCTEN Mojie-
Y nnockas, Mbi OyaeM UMeTs MeToA (POPMOBKH 1O HepasheMHOH Moaenn. Jaimuiii
BHA (POPMOBKM OTJIMYACTCA OT ONUCAHHOIO BAPHAHTA JIMILL OTCYTCTBHEM ONCpaliiu
YCTAHOBKY U CHATHS BTOPOIi MONOBHHBI MOJENH (MOIC/IH 3HAKA).
@opMOBKA N0 MOJENN € OTheMHLIMI YacTami. DopMoOBKY 10 MoaeH ¢ OOLEMILI-
MM YaCTAMM NPHMEHSIOT, KOrAa AeTallb MMEST PEe3KO BRICTYIAOIME YacTh, KOTOpbie
MEILAIOT yANEHHIO MOJENH H3 GOPMBI.

Mozaens rnaaKol IIOCKOCTHI0 PacnoNnaratoT Ha MOJICIBHON IJIMTE M YCTaHARIMBAIOT
HWKHUH OTOKY.

Jlanee caeayloT onepauyy, aHAJIOTHYHbIE Cay4aio (GOpPMOBKHM 110 PazbeMHLIM MO-
jensm. Ilocne packpeiTHsa ONOK W3 HHXKHEH nony(GopMbl yJansiOT MOAEAb, W3 Bepx-
Helt nonyGopmel yAansoT 0ThbEMHBIE HaCTH MOJIENH.

NOPSAJIOK BBITTOJIHEHWSA PABOThI

1. O3H2KOMHTBCH ¢ onucanuem padborsl, HcTpykuueit no Th, obopynosaituem.

2. INonyuuTs MOJENbL OTAMBKM M ONPEACHHTL METOJ M3rOTOBNEHHSA NuTeHHON dop-
MB.

3. INpuroToBHTb GOPMOBOUHYIO CMECh ONPE/IENEHHOI0 COCTaRA.

4. 3roToBuTh AUTElHY0 GopMYy B HOCNEAOBATENBHOCTH, YKA3AHHOM BhIILE.

5. Ilpou3sBecTH 3a51BKYy U BHIONMBKY (hOPMBI MOCHE OXAAKALHHS OTIHBKM.

6. OUeHHUTH Ka4ecTBO MNOBEPXHOCTH HONYHEHHOH OTAHBKH.

COJIEPXKAHUE OTHETA

1. Lenb paborsi. 3ananue.

2. Kparkas TeopeTH4ecKas 4acThb.

3. Onucanue METOAMKN U3rOTOBNEHHUS NKTEHHOH (OpMBI.
4. Dcku3bl onepainit GopMOBKH.

5. Otienka Ka4ecTna MOBEPXHOCTH OTHHBKH.

6. BriBon.

KOHTPOJIbHBIE BOITPOCHI

I. Tlo kakum npusnakam knaccubuumpyor nureinsie Gopme?

2. Kakué TpeboBanus npeibaBastoTcs K TMTeHHbIM Gopmam?

3. OxapakrepuayiiTe OCHOBHbIE crIOCO0bI Py4HOI (POPMOBIH.

4. YKaxure NocnefoBaTenbHoCTh (POPMOBKH € «(hanbLInBOi» NONyHOPMOii.

5. YKaxure nocneaoBaTenbHOCTh (POPMOBKH C IIEPEKH/IHBIM GOJIBAHOM.

6. YKaxuTe nocnieaoBaTeabHocTh (GOPMOBKHM € MOJPE3KOM.

7. Yxawure nocnenoparenbHocTh GOpMOBKH B Tpex u Gosee onokax.

8. INocaeposarensHOCTh GopmMOBKH 110 IabNOHY 1 ocobeHHOCTH HOPMOBKY B 1104BE.
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JIABOPATOPHASI PABOTA Ne 7
UCCJHENOBAHUE PABOTHI NPUBBIJIEN

LEJL PABOTBI. TMonayuuts KpaTkue CBEACHHS O HA3HAYEHHH NPHOBLIA U ee onry-
MabHOM KOHQHIYpalUH.

OCHOBHBIE TTOJIOXKEHWA. Tlpubeiib - 3TO0 MCKYCCTBEHHO CO3AaHHbIN 0OBEM
Metama, npeaynpexaatoui obpasopanue ycajo4Hoil pakoBuHbl B oTiueke. Ilpu-
6bib NUTAET OTIIMBKY B TEYEHME BCEro nepuosa ee¢ zargepaesanus. [Ipu sTom xuja-
KHH MeTaJi, NOCTYNAaroUMi W3 NpUOLIH, HENPEPhIBHO KOMNEHCHpYeT O00BeMHYIO
yCaaKy 3aTBepieBaloilei OTAUBKH. [lna BLINONHEHHUS CBOETO HA3HAYCHMA NPHOBLIIL
NOJAKHA YAOBICTBOPATHL TPEM OCHOBHBIM TpeboBaHuaM: ee 00beM NoJkeH ObITH AOC-
TATOMHLIM JUIH NUTAHHS OTAMBKM, BbicoTa Npudbin JokHa ObITh TakoH, 4ToOLI
yCajlouHas pakoOBUHA MOAHOCTHIO pacnonaranacs B npubsuin, Gopma npubsinm
JomkHa obecneumuBarh Majble TENJIOBLIC MOTEPH M €€ 3aTBep/icBaHye Jullb Nocae
3aTBEp/IeBAHHSA OTIHBKH.

Konuyecrso Metanna, pacxojayemoro Ha npubouib, MoxeT nocturats 50 % u
Oonee obuiell Macchl JKMAKONO MeTauia, wayiero Ha ortnueky. [losromy onHa w3
BaCHEHIUMX 3a7a4 IIPH KOHCTPYHPOBAHHH NPHOLINK - CHHXEHHME pacxoja meramia
Ha NPHOBUIL NPH OJIHOBPEMEHHOM obecredeHiH OTNUBKY 0e3 ycaltouHbix achekTos
(pakoBuH, noOp).

Haubonee a(dextnBHo npubbiib HCITONL3YETCH, KOTAA ee pacnoioKesue,
pasnmepsl 1 opma obecrieunBaioT HaNpaBACHHOE 3aTBepAeBaHMe OTAMBKH MIH OT-
ACNLHOTO TEIOBOrO Y352 B CTOPOHY NpHOLUIH, T.€. KOIJIa BHINOJIHAKOTCS YCAOBHS
BBIKATHIBAIOLIErocs apa.

®Gopma npubsinm. [1pu npoextuporauny npubbINH HEOOXOAUMO CTPEMHTBCS K
Takoii opMe UX MONEPeHHOro ceyeHus, yTobbl OTHOIIEHHE NIOLIANH NONEPEYHOro
CeYECHMA K ee nepumeTpy Onino makcumanbibiM (F/P = max). Mcxoas u3 3Toro Hau-
Dosiee SKOHOMHYHBIMM, C TOUYKH 3PEHUs PACXO/A METANIA U C TOYKH 3PCHHSA NOTEpH
TerJIa, ABASETCA NpUOLLIL, HMeIoLLas apoobpasHyI0 WIH IHIHHAPHYECKYIO opMy
nubo ONU3KYIO K HUM. :



Pacuer npuGbuid. MaTeMaTHUECKH paccuHTaTh NpubbLUIL OYEHb TPYAIO, CY-
IECTBYIOT TONLKO NpubmKenHble pacueThl. OAHAKO BO BCEX METO/AX pacteta npi-
GhulM 0683aTENBLHO AOKHO BbiTh COBIIOACHO YCN0BHE, YTOOLI BPEMA 3aTBCPACBAHIA
npubhLN GLiN0 GoNbILe BPEMEHN 3aTBEP/ICBAHUA OTNHBKH, T.. BRIIOANANOCE yCA0-
BHE:

(R/K)' > (RIKG)',
rae R, R, - Moayns npubbiiiy B OTIHBKH COOTBETCTBEHHO,
K., Ko - k03thduumenTs 3aTBepaeBanus npuOslin U OTAHBKH COOTBETCTBEHHO,
Moyns npuGbiin (OTJAHBKH) WM NPUBEASHHBIH pasMep NPHOLLIH (OTAUBKH) 1O pe-
komenpaumu npod. XBopuHoBa ecTh OTHOWEHHE 06beMa NpuOLUIH (OTAKBKH) K e
NOBEPXHOCTH, DTO YCIOBHE CNPaBeAIMBO JiHIlb JUIS Cilyyas, KOorjia KO3 PUIMEHTE!
satsepaesanus K, u K, paBHbl.

Ha seanyuny npubbIIM CYLIECTBEHHOE BIHIHUE OKA3hIBAIOT Clesytomye (ak-
TOPBI: CNOCcOB 3aIHBKK, MECTO NO/IBO/IA METANIA, TEMNEPATYPa 3aUBKH, MOJIOKCHHE
dopMbl ¥ T.A.

HeobX0AHMO TTOMHHTE, YTO YCTAHOBKA NpHOBINM Ha OTIHBKY - 3TC BbIHYX-
JCHHAA Mepa ¥ HAIMYUE ee BbI3LIBACT Pl Hey0DCTB: YCIOKHACTCH U YIAOPOKALTCA
npotecc NpOU3BOACTBA OTIWBKH, PE3KO NOBBLILACTCH PACXON METANNE, YBEIHYHEA-
10TCA 3aTpaThi Ha oOpyOKY OTAMBKH M T 4.

PekoMenaaLyy N0 pacronoikeHuIo Npubbiiu:

- npubbINb YCTAHABAMBACTCA HA KX MaccuBHblil yen. Jluamerp npubsumn pe-
KOMEH/IYeTCS! YBEJIMUUBATS 10 CPABHEHHIO € IMAMETPOM OKPYKHOCTH, BIVCAHHON B
MacCHBHBIA y3en Ha 5-15% Ans KOMIAKTHBIX y3n0B, Ha 15-30% st cpennux, na 30-
60% nns y3108 ¢ pa3BUTOH NOBEPXHOCTHIO,

- npubLLAL NyYlle yCTaHABNMBATE HAZ MECTOM NOJIBO/IA MeTalla B OTIHBKY,

- PacXofi METANNA Ha NpUOBLINE CHINKACTCS, €CIH NPHMEHIAIOTCA TEMIOH30MAUHONHEIS
WM K30TEpMUUecKHe npubsLM, ubo Ha npuGLUIL BO3ACHCTBOBATE M3OBITOUHEIM
JABAEHHEM 1333, B 3TOM Clyuae BBIXOJ FOIHOTO MOXKET HocTiub 75-85% BMecTo 45-
50%:;

- He PeKOMEHJyeTCs yCTaHaBluBaTh Npubbiib B MecTax HaHOONLIIMX HANPSKEHUH,
BBI3HIBAEMBIX COTPOTHBACHHEM YCAIKW €O CTOPOHBI QOPME!, HA CTEHKAX HE3HAUM-
TeNLHOI TONUKHEL It HA KPUBONIHHEHHLIX NOBEPXHOCTAX.

3AJAHHUE 1. Onpeseints ONTHMANBRYIO BBICOTY APHOBLAM IS HHAMHADHHECKOH
OT/IMBKH. :

SAJIAHUE 2. Onpenesnuts ONTHMANBHYIO GOPMY NIPUOLINH.

MOPAAOK BbITIOJIHEHHSA PABOTDI

SAJAHUE 1
1. O3rakoMHThCA ¢ onucanneM pabotel, uuctpykuuei no Th, obopynosanuem.
2. Warotosuth GOPMBI UIA NONYYEHHA LMIUHAPHYECKON OTIIMBKH JHAMETPOM 40 mm
u Boicotol 100 mm. Ipu opMoBKe Ha KaKAYIO MOCHEYIOULYIO OTAUBKY YCTaHABIH-
BaTh UHAMHAPHHIECKYIO npnbbuts BbicoToii 50,100 , 150 , 200 M.
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3. Ilpoussectu 3anusky $opM anoMulineM 1ipu Temnepatype meranna 740 - 750 °C.
Honoxenne omiuskn (GOpMBE) NPH 3ANHBKE - BEPTUKANLHOE.
4. Tocae 3atsepaeBanns W OXIDKACHUA OTAHBOK H3BJEYL UX U3 hopM.
5. 3ameputh 00beM yCa0uHON PaKOBHHbI, 3dN0NHHB NONKOCTH NPUOLUIM BOAOH M3
MCPHOIO CTaKaHa
6. 3ameputs ryGHHY YCA0UHON PAKOBHHBI B KXKI0H OTIMBKE.
7. 110 noJjy4enHsIM JaHHLIM NOCTPOUTH CICAYIOUIIE 3aBUCHMOCTH:
hyc.p /][np: j(an/dnp); Vyc.p =ﬂ!1np/ dup),
FAE  fiye o~ CyBuna ycanounoii pakosuHbl (He 6onee 3/4 BLICOTHI npudbIIH).
H;p - BoICOTZ NpHOBINK;
dyp - AHAMETP NpubsLIN;
Viep- COBEM YCAN0UHON PAKOBHHBI,
8. Onpenennts Boicoty, 06vem u Macey npubsinn. IToacuurars Bbixon roauoro (or-
HOLUCHHE MACCHI OTIHBKH K Macce NPUOLIAM BMECTE C OTIMBKOM ).
9. IlpoecTy ananus noay4YeHHLIX pe3ynbTaToB.
10. Cocrapurh oT4er.
SAJAHUE 2
1. OsnaxoMmuThes ¢ onucanuem pabotsi, HHCTpykuueii no TH, 00opylOBAHUEM.
2. Warotosurs uersipe GopmMbl A1s NOAYHSHHS LMIMHAPHYECKON OTIMBKM AHAMET-
pom 40 mm 1 BeicotTol 100mM. Ha kanyro #3 OTIHBOK YCTaHOBUTH NPHOLUIL OH-
Haxosoro obbvema (Puc. 2), HO pa3Holl KOHQUIypauMHu: LWITHHAPHYECKYIO, KOHHYE-
CKYI0, KOHHYECKYIO CO CHepuyecKiHM BEepXoMm. :

R 30

Puc 2. Koudmrypauns npubsineii

3. Tlpoussectu 3anuBKy GopM amoMuHUeM NpU TeMnepatype Metaiaa 740 - 750 OC

[onoxenne otnusky (GopMbI) NpH 3aNUBKE - BEPTHKATBHOE.
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4. llocne 3aTBepAeBaHUs U OXJNAXKACHUS OTAHBOK H3IBJICUL HX U3 GopMm.
5. 3amepuTth 06beM YCalouHON pakoBHHBI, 3af0NHHB NMONOCTH NPUOLINK BOAOH W3
MEPHOIO CTAKAHA WIH MEHIYPKH.
6. 3ameputh rnybuny ycajlo4HON PAaKOBUHLL B KOXKIOW OTIHBKE.
7. I'lo noay4yeHHbIM JaHHBIM NOCTPOHTH 3aBUCHMOCTD
h_vc.p / an= f(an/dnp); Vyc.p =f(an/ dup) A
8. Onpenenuth BoicoTy, 00BeM 1 Maccy npubsunu. oacuntars Beixoa roanoroe (or-
HOWIEHHEe MAacChl OTAMBKH K Macce NPUObUIH BMECTE C OTANBKOM).
9. IlpoBecTH aHan#3 NOAYHEHHBIX Pe3yNbTaTOB.
10. CocraButh OTHET.

COAEPXKAHHUE OTYETA

1. Ilens pabothi.

2. Kparkas Teoperuyeckas 4yacTb.

3. 3ananue.

4. Onucanue METOMMKHY NPOBEACHHA IKCIIEPHMEHTA.

5. DCKH3bl OTAHBOK € NPHOBLIAMHU.

6. Pe3ynbTaThl 3KCIIEPHMEHTA M PacyeToB.

7. I'paueckue 3aBHCUMOCTH: iy / H,w= fIH,/d,); Koio =S ool Sin):
8. Brigoj.

KOHTPOJIBHBIE BOIHPOCH]

1. Yro Takoe nprOLLIL | AN YEro OHA UCTIONBL3YETCS B TUTEHHOM NPOM3BOJCTRE?
2. TpeGopanus npeabsasiseMsie K NPHOLUIH.

3. Knaccuduxauus npubbinei.

4. IMyrn ontumuzauuu pabotel npHOLINEH.

5. PexomeHaauuu 1o ycraHoBKe npuobUICH.

6. OxapakTepu3oraTh BepxHue NpudnIIu.

7. OxapakiepusoBath 60KOBBIC NPHOBIIN.

CIMUCOK JIMTEPATYPBI

1. Hybuuxnii I'.M. Jluraukossie cucremst / .M. Jlybuuxuii - M.: Mawrus, 1962.
2. CnpaBoyHuK no yyryHHomy nuteio/ noj pea. M. I'. Cupuwiosuya. - M.: Mamuno-
cTpoeHne, 1978,
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JABOPATOPHAS PABOTA Ne 8
ONPEJEJEHUE ONTHMAJLHON TEMIIEPATYPDI
N BPEMEHHM CYIIKHU CTEPXKHEN
LIEJIb PABOTbL. O3nakoMuTbCA ¢ BAMAHHEM TeMNEPaTypbli U BPEMEHH CYLIKH Ha
DU3HKO-MEeXaHNYECKHE CBONCTBA CMECei.

OCHOBHBIE INTOJIOXEHWMSL. B kauecTse CBS3yIOUIEro MaTepHana ais CTEPIKHCH
4 M 5 KNaccoB CHOKHOCTH BOZMOXKHO NpuMeHenue rauue. [lpu s1oM uenonszopa-
HHE yKa3aHHBIX CTCPIKHEH BO3MOXHO KaK B ChIPOM COCTOAHMHM, Tak H cyxom. [lpu
BBICHIXAHUH CMCCH JJIMHA NaeT yCaaKy, W 3€pHa necka cOnmkaorcs, Mexay HUMH
YBEAMYHMBAIOTCS CHJibI MEXAHHYECKOrO CLEMIEHHS, YTO BEAET K MNOBBILIEHHIO
MPOYHOCTHBIX XapaKTePHCTHK CTePikHEH. B 3aBUCHMGCTH OT KayecTBa UCNONbL3YE-
MO’ INMHbL NECUAHO-TIIMHACTBIE CMeCH B Bucymemlom cocTosHuu obnanaior
npoutioctsio 0,8-3 kr/em’, a Genronutsl - 10 4,5 kr/em’. Oanako YKa3aHHOH npoy-
HOCTH CTEpXHEH B CYXOM COCTORHMM 4acTo ObIBAET HE NOCTATOMHO JUIS MONYYEHUS
KaYeCTBEHHOro inThs. 1A TOro 4robbl NOBLICHTL MEXAHHUYECKHE U TEXHONOTHYE-
CKHME CBOHCTBA CTCPXKHEBBIX CMECEH, B HX COCTaB BBOJAT CBA3YIOUUE MaTepHAasbl
TEMNOROIO OTBEPIKACHHA.

B 3aBUCMMOCTH OT CBOWCTB CBA3YIOUHX NOGABOK ChIPas M CyXas HPOYHOCTH
CMeCH M3MeHAeTCs. bonbiinucTBo f06aBOK NaeT HU3KYIO CHIPYIO H BBICOKYIO CYXYIO
npo4uHocTs. ChIpYio NPOYHOCTb, HEOOXOMUMYIO 1A TPAHCNIOPTHPOBKH CTEPIKHEH K
MECTY CYLIKH, MOXKHO YBEAHYKTD NyTeM A00aBKKU B CMECh MIMHBL, OJHAKO TO YacTo
BECT K CHUXEHHIO rasonpoHHUAeMOCTH, NOAATIMBOCTH M NPOYHOCTH B CYXOM CO-
CTOSHUM.

JefcTBrE CBA3YIOUIMX TENIOBONO OTBEPK/AEHMA OCHOBAHO HA TOM, YTO B Mpo-
Lecce CyuIKH CTepXKHEH OHU OKHCIRIOTCH, TONMMEPHU3YIOTCS HIIM B HHX MPOUCXONAT
Gonee cnoxuple XUMHYECKHE MPOLECCH, 00pazys NPOYHBIC MICHKH, 06BONAKMBAO-
lue ¥ ckpenusioe Mexy coboii sepua necka. Kak npasuno, macisuble cassyio-
UiHe H DOMBLIMHCTBO HX 3aMeHUTENeH 0BeCreunBaiOT NPOYHOCTL CMECH B CYXOM CO-
CTOAHKM CBbIE 5 Kr/cm’.

Paznuyaior noBepXHOCTHYIO M CKBO3ZHYIO CYWIKY CTeépKHeil. Jlna maccuBHBIX
TOJNCTOCTEHHBIX CTEPXKHEH C LENbI0 COKpaleH s NPOM3BOJICTBEHHOrO HKNA NpUMe-
HAIOT NOBEPXHOCTHYIO CyuiKy. CKBO3HON Cylike NOABEPraiOT MeAKUe M CpefHue, a
TAKXKE KPYIHbIe, HO TOHKOCTEHHBIE, CIIOXKHDBIE N0 KOHYUIYPALHH CTEPHKHH.

[IpaBunbHo nopoOpakubiil PexUM CYLIKH NO3BOAAET MOMYYUTEH ONTHMANBHYIO
MPOYHOCTH (POPM U CTEpKHEH B CyXoM cocTosiiu. [IpouHOCTE crepikHEBBIX cMecei
B CyXOM COCTOSHMM ONnpeaensieTcs Ha pa3psig. [lpeaen npoyHocTH cMmecu Ha pasphis
ONPEAEHSIIOT HA CTAHAAPTHBIX CyXuX obpazuax, UMeIoIHX GopMy «BOCHMEPKH».
O6pasen GopmyioT B passeMHOM CTEP/KHEBOM AIMKE U YILUTIOTHRIOT TPEMs yiapamMu
rpysa Ha crasaaprHom JlabopatopHom konpe. Ilocne usrorosneHus obpasiipl BBICY-
WIMBAIOT U OXNKAAIOT 10 KOMHATHOM Temnepatypsl. Menbitanue o6pasua npousso-
JIHTCS Ha crnenHasbHoM npubope.
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Bee crepxhM, HE3aBUCUMO OT MX pa3MepoB, KOH(HIYPaUHMM M CTEPKHEBOI
CMECH, CYLIAT HA CYMIMABHBIX IUIMTAX MM B CYLUMNLHBLIX NeYax pasnu4Hol KoHCT-
pykunu. Cywixoi noBellaior MpoYHOCTS, FA30IPOHHIIAEMOCTh U CHIKAIOT HX Ta30-
TBOPHYIO CNOCOOHOCTE. PeXXuMbl CYUIKH CYIIECTBEHHO BIAMSIOT HA KaY€CTBO NONY-
yaemblX cTepikHeil. Ilpy HepocTaTounO BLHICOKOI TeMneparype CYWKH YNpouHeHue
CTEPXHEH NPOHCXONMUT HE B NONHON Mepe, a NPH CIMILKOM BbICOKOH - B pe3ynprare
fiepexora OpraHM4eckuX KpenuTeiei MeXaHWdyecKue CBONCTBA CTepKHell pesko
CHIKAIOTCA. AHAIOIHYHOE BIUSHUE OKa3bIBAET NPOAOIKUTENLHOCTE CYIIKN CTEePK-
Heil. OnTumanbHas Temnepatypa Cyluku cTepHeii Ha OpPraHUYeCKUX CBA3YIOIIMX
cocrapnser 200 - 230°C.

[OPAJIOK BBITIGJIHEHUS PABOTHI

I. O3HaKOMHTBHCH ¢ ONUCAHHEM paboTtbl, uHcTpyKimeit no Th, obopynopanuem.
2. Tlpurotosuth cMech Becom 1,5 K& U3 cyxoro necka, ruusi - 2 - 3%, onudsi - 3%
uimv kpenutens IT- 5%. Bmecre ¢ onugoii Beect 3 - 4% goab.
3. Hcnbitath NPUroTOBNCHHYIO (OPMOBOMHYIO CMECh, ONMPEALSNE BAAKHOCTS, ra3o-
NPOHUUACMOCTD U MPOYHOCTD B CHIPOM COCTOSHHMN.
4. Tpurorosuts 9 06pa3noOB ANis HCIIBLITAHUS B CYXOM COCTOSIHUH.
5. Beicymrs npurotosnennbie 06pasiis: npu temneparype 200 - 230°C.
Ipu cymke ofecrieunTs pasHylo BBIAEPXKY KDKIOH NaprTu obpasuos (20, 40,
60 MHH) 1 onpenenuTsh Mpesiesl NPOYHOCTH NPH PaspsiBe HA npubope. Obpa3zipi
Nepes UCHBITAHUEM OCTYIMTH 10 KOMHATHOH TeMIepaTyphl.
6. CocTaBuTh OTYET. |

COJAEPXAHHE OTYETA

[lenr pabotel. 3ananmue.

Kpatkas Teopetuueckas yacts.

Onucanue METOANKH MPOBEASHUA IKCTIEPHMEHTA.

Pesynprarsi uecnenosanmii 0)OpMUTE B BUJIE MPOHIBONLHBIX TAGIHLL,
TocTponTs KpuByio: BpeMs CYIIKH - Npesen ApouHOCTH 00pa3loB Ha pa3pbis.
Beisoa.

N

BOITPOCHI

1. Ilpuseaure knaccudmkanuio ceA3YIOIMX TEIIOBORO OTBEPKICH U,

2. YKaxuTe NpeuMyIecTBa W HEIOCTATKH WCHOMb30BAHMUS CBA3YIOUIMX TEIIOBOTO
OTBEPIKACHHUS

3. C KakoH LeNbi0 BMECTE C CBA3YIONIAMH TErUIOBOIG OTBEPHICHHUA B CMECAX MC-
MONb3YIOT POPMOBOYHYIO rNHHY?

4. Kakoe Biusiye Ha CBOMCTBA CMeceii OKa3bIBacT dopmoBouHas riuua?

12



5. Kak sauser Temnepatypa CyUIkH i e¢ BpeMal Ha GpHIHKO-MEXAHHUYECKHE CBOCTBA
CTEepPIKHEH?

CITUCOK JIMTEPATYPbI

1. bepr ILI1. ®opmosounbie matepuanst / TLIT.Bepr -M.: Mawirus, 1963.
2. Py6uos H.H. v ap. Jiureiinsie ¢popmui / H.M. Py6uos -M.: Mauirus, 1959.

JIABOPATOPHASI PABOTA Ne 9

BJAMSIHUE MOJIVJISI XKUJIKOTO CTEKJIA
HA HNPOYHOCTD BBICTPOTBEPAEIOIHX CMECE.

LEJIb PABOTDBI. INonyunts Kpatkue CBEACHHS O WHAKOM CTeKie KaK O CBA3YIOLLEM
MaTepuae, NPHMEHACMOM B NPAKTHKE JIMTEAHOIO NPOM3BOJICTBA, €10 A0CTOMHCTBAX

M HEJOCTATKax,

OCHOBHGIE TTOJIOXEHMS. XnakocTekonbHbie cMECH B 3aBUCHMOCTH OT CHIOCO-
0a OTBCPKACHHS MOIYT ObIThb ObICTPOTBEPACIOUMMH: OTBEPIKAAEMBIMU B pesynbrare
o6paboTku razoobpastbiM pearentom (yrnexucasiv razom COs) uii Tennosoii cyui-
KH, a TaKKe CaMOTBEPACIOIMMH: KUAKHMH HIH TUIAaCTHYHBIMH, OTBEPHIAeMbIMH
MpH BO3ACHCTBHM TBEPAOrO XMMHYECKOTO PEAreHTa - NBYXKAMBUMEBOro CHIMKATA
(2Ca0 Si0,), BBOAMMOrO B CMeCh NPH ¢¢ HIroToBRjICHMH. B kadecTne YNPOUHAOILEH
AOBABKH B CAMOTBEP/ICIOUIMX CMECSX HCMONB3YETCS WiAK (GeppoXPOMOBOro HpOM3-
BOACTBA, cojiepxailinit 1o 70 % AByXKanhlHEeBOro CHIMKATA.

Ilpu wcnonb3oBanuy GLICTPOTBEPACIOMINX NECYAHO-KUAKOCTEKONBHEIX CMe-
Ceil 3HAYMTENILHO COKPAMIASTCS LMK HITOTORACHHS OTIHMBOK W MOBBILIACTCS MX Ka-
4ecTBo. B kauectTse CBA3yIOLIEro MaTepHana B 3THX CMECSX HCHONBIYIOT KHAKOE
CTEKRO, ABNAIOILCECH BOJAHBIM PACTBOPOM CHIIMKATA HATPUA:

(Na,O -m SiO; - n H,0).

Cuankar Hatpus NOAYYAIOT NyTeM CIUIABAEHMA KBapLUEBOro necka H COJIBI,
nubo KBapueBoro necka, cynbQara HATPUS U YA Npu temnepatrype 1400-1500 °C ¢
NOCHEAYIOMMM PACTBOPEHHEM B BOJE 10 naoTHocTH 1,48 - 1,5 rloam’.

Baxueieit xapakTepucTHKOi XHMHUYECKOrO COCTABA KHIAKOTO CTEKA SBII-
€TCA ero CuiInKaTHbId Moaynn - M, npeacrasnsroniuii coboit oTHONMICHME Yucna
'pamMM-MOJIEKY .l ABYOKHCH KpeMHua (Si0,) K HHCIY rpaMM-MONEKY/ OKCHAA HATPHS
(Na,O). t.e.:

M = 810, / NaO.

B 3aBrcHMOCTH OT BEAMUHHBI MOJY/IS PA3INYAIOT TPH MAPKHM HKUAKOIO CTexna
A,b 1 B. B anteiinom npon3BoACTBE Yalle HCNONBIYIOT KUAKOE CTEKNO Mapk# «B,
¢ mozaynem 2,6-3,0. Cessyiomas cnocoGHOCTs KHAKOrO CTEKAA YBEIMYHBAETCH C
YBENHUCHUEM 3HAYCHUA MOAYIS, OJIHAKO MPH 3TOM CHHKAETCS HKUBYYECTh MEeCYaHo-

KUAKOCTEKONBHBIX CMECe.
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OrnMuuTeNBHBIM CBOICTBOM KUAKORO CTEKIA ABJIACTCS €10 CNocobHOCTL No-
CTENeHHO 3aTBEPAEBATh HA BO3AYyXe. DTOT NPOUECC 3HAYUTEABHO YCKOPACTCR B npu-
CYTCTBIH YTACKUCAOTHI (XMMH4ECKOTO OTBEPHHCHHA) 110 peaKiiuy

NﬂgSizOs + C02 . NJ:C()} =+ 25103

BoiAeAIOUMIiCA KPeMHE3eM, COCARHANCH C BOJOI 00pasyeT rHApaT OKHCH
KpeMHHA, BLITIAAAIONMIA B BUJE CTYAHEODPA3HON MaCChl (30n12) no peakunu

mSi0; + nH->0 = mSi0; - nH,O :

THAPAT OKMCH KPEMHHSA COOOLIALT CMECH 3HAYHTENbHYIO TIPOUHOCTD, obBona-
KWBAd 3epHa Necka H TBep/ies B pesyJibrare HOTCpH BRart np JanbHeniei npoays-
Ke YrICKHCIbIM rasoM. 307k MEPexXOAnT B renb KpeMHHeBOl KuenoTht. OfHaKo 1pH
JUIMTENnsHON 06paboTKe CMECH YITISKHCBIM FA30M NMPOUCXOJIUT €€ pasynpotHCHNE,
cpAzanioe ¢ 00€3B0KHBAHAEM K PACTPECKHBAHUEM TIICHOK r'eJist KpPEMHHEBOW KHCIIO-
Thl.

Yem BbllIE MOAYIL JKMAKOTO CTEKNA, TEM GbicTpEe NPOUCXOAMT MPOLECC
reepaenns cMec. ONHAKo NpH WITOTOBNCHAW KPYMHLIX dopm ¥ cTEpKHEH, Tpe-
GylOmUX AHTENLHOrO BpeMeHn HU3rOTOBICHMU, 4TOObI CMECh MPENJIEBPEMEHHO HE
JaTBEpAENA, MOZY L KHAKOrO CTEKJIA HCKYCCTBCHHO CHIDKAIOT /10 SHAYCHIT 2,0-2.3
nyTem BeeAeHNS A06aBKKU BOAHOTO PACTBOPA €AKOIO HATPa.

Ocnoshoe npermymectso CO, npoliecca 3aKaiouaeTes B €ro OnepaTHsHocTH.
LIKn YOPOUHEHHs CMECH NpY MCNOAB30BAHUA ra3000pa3HOro pearenta (CO;) co-
KpaulaeTes 10 HECKONBKMX MHHYT, @ B OTACABHBIX CyHasx 0 HECKONBKNX JIECATKOR
cekyHsl. OCHOBHBIMW HEAOCTATKAMH IKHAKOCTEKOMBHBIX cMeceil  ABISIOTCH  MX
CKIOHHOCTb K MPUrapy, HuIKas BLIOMBACMOCTh CTEPXKHEH M 3aTPY/AHCHHOCTE PETCHE-
paiiH CMeCei.
3AHAHUE 1. OnpegennTs, KaKk U3MEHSETCH NMPOYHOCTH CMCCH B 3aBHCHMOCTH OT
MOJLYJISl AKUJKOFO CTEKIIA TIPH XMMIYECKOM OTBEPXRICHHH razoofpa3tbiM PeareHToM.
JAMAHME 2. Onpeaennts, Kak BiAHsCT Terniosas Cylika Ha NPOHHOCTL KUJAKOCTE-
KOJIBHOI CMECH. '

MOPSIIIOK BLITTOJIHEHMS PABOTD!

PYAOBaHHEM.
2. [Moay"uTh )KUAKOE CTEKIO ¢ MOAYJIEM 2.2-2 8 ‘nnorsoctebio 1,48-1,52 rlem’.
3. [puroTOBHTH TPH COCTABA CMECH!

1. O3HaKOMITLCS € onucanmeM paboThl, MHCTPYKUMER NO TEXHUKE desonacuocTH, 000~

Ne 1. Ksapuesslii necox - 94 %,
suakoe crekno (M=28) -6 %

Ne 2. Ksapuessiii ecok -94 %
xuakoe crexio (M= 2,5) - 6%

Ne 3. Ksapuesstii 11€COK - 94%

suakoe crekno (M=2.2) - 6%
Bpems nepemMeniBalisg COCTaBAAIONINX 10 MuH.
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4. Warorosnti o6pasusl s ONPEACHCHHS APOYHOCTH CMecell NpH XUMHYECKOM H
teritosoM orsepaciennn. Tlepea n3BreueHUENM H3 CTEPXHEBOTO Alluka obpa3zusl
NPOAYTH YIJIEKMCALIM T'a30M B TCHCHHE 30 cekyua. Hasnenue YrieKucnoro rasa
1,5-1,7 ar.

5. O6pa3usl S TENJOBOTO OTBEPHICHHA HOCHE kpatkospementoi (10-15 ¢) npo-
JAYBKH YIACKHCITBLIM ra3am MOMECTHTDL B cymunsHbIN wkag Ha 15-20 Mun.

6. TIpoBECTH MCNbITAHME NOAYHEHHBIX 00PA3LOB Ha CKATHE H PA3PLIB, NONYHCHHBIC
AaHHbIe CHECTH B Tabnuuy.

7. Tlpeacragnth rpaduyeckyio 3aBHCHMOCTL MPOYHOCTH 00pa3oB 0T BERWYKHBI MOAYNS
HKHAKOIO CTEKNA.

8. Jlath OEHKY 1OJIy4€ HHBIM pe3yabTaTaMm.

Bausinue MOY S HKHAKOTO CTEKIA $1a CBOICTBA CMECH

Moayns Flpesesn npounocTy o6pa3uos A Tlpeaen npounocTd obpasios
HAAKOTO P XHMIUYECKOM OTBEDACHHM, KI/CM TipH TCTOBOI CYUIKE, Kr/cm”
CTEKNA Ha CKATHE Ha paspLis HA CXATHE Ha paipLiB

Cpewee 3u3a-
YEHUE

B

CONEPKEHME OTYETA

1. Liens paborbl. 3aianue.

2. Kpatkast TeopeTH4ecKas 4acTh.

3. Onucanne METOANKY TPOBEACHHS IKCIEPHMEHTOB.

4. Tlpakruyeckue fanubie (Tabnnua).

5. Tpadwiky 3aBHCHMOCTH IPOYHOCTH cMeceil OT 3HAMEHHS MOAYJIS JKHUKOTO CTEKAA.
6. Borsonot,

BOTTPOCHI

|. Knaccudukayus necyaHo-KHAKOCTERONBHBIX cMeceit no BHILY W Xapakrepy

| OTBEPIKACHUS.

. X UMH4ecKHil COCTaB JHHJIKOTO CTeKa.

. X#AMH3M [IPOUECea OTBEPKACHHS NECHAHO-XKIIKOCTEKONBHOM CMECH NPH BO3AEH-

CTBUH HA HEe YIICKHCHBIM razoM.

4, Kak U3MEHSIeTCS BPEMs OTBEPAICHHS 1IECYAHO-KHAKOCTEKONBHBIX CMECeH B 3aBH-
CHUMOCTH OT MOJIYJ1s JKHMAKOTrO CTeKAa.

5. CriocoGhl oTBepH AeHUs (POPMOBOHBIX 1 CTEPIKHEBLIX CMECeH Ha KUAKOM CTERNE.

6. TIpenmyiecTsa 1 HeJOCTATKH JJAHHOFO THIA cMeceii .

ad 2
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CIUCOK JIMTEPATYPbI

1. Jince A-M. Brictporsepeiotue dopmosounbic cmeci / A.M Jlace. -M.: Maui-

HocTpoeHHe, 1965.

6. Bpeuko A.A. DOPMOBOYHBIE H CTEPKHEBLIE CMECH € 3aIAHHBIMU CBOHCTBAMK /
A.A Bpeuko, I'.®. Benukanos -Jl.:Mammnoctpoenne, 1982,

JIABOPATOPHASI PABOTA Ne 10
BJ]MHHHE KAPKACA HA )XECTKOCTb JIMTEMHBIX CTEPKHEH
HEJIb PABOTBI. INonyunth Kparkue CBEACHHMA O Kapkacax, HCHOAb3yeMbiX B JiH-
TEHHOM NMPOU3BOACTBE NPH H3NOTORICHUH CTEPIKHEN.

OCHOBHBIE TOJIOXEHHSA. C uenbto NoBbILEHHS NPOYHOCTHBIX XapaKTEPUCTHK,
yAoOGCTBa TPAHCTIOPTHPOBKM H YCTAHOBKY B (JOPMY KPYNHLIX, CPEAHUX M HaCTHYHO
MEJKMX CTEPKHEH B HUX NPH H3TOTORICHIH YCTaHABIMBAIOT apMaTypy B BUJE KapKaca.
ApMmarypa Ans CTeEPIKHEH J0/DKHA 0TBEHATH CNEAYIOUIUM TPEOOBaHHAM:
- obecneyuBaTh HEOOXOAHMYIO NPOHHOCTL H KECTKOCTL CTEPXKHEIH;
- HE OTCTABATh OT CTEPIKHEBO! CMECH;
- He NPEensTCTBOBATE YCAAKE OTJIMBKMU;
- HE MELUATH BBITOJHEHHUIO B CTEPKHE BEHTWISIMOHHLIX KAHANOB,
- JIETKO YAANSTHCsl W3 OTJIMBKH B MECTe ¢ BLIOUBAEMBIM CTEPIKHEM.

B 3aBHCHMOCTH OT MCNONB3YEMOro MatepHala pasfin4aior NpoBoJIOYHBIE, JIH-
Thie, KOMOMEMPOBAHHbIC H CIeUHANbHBLIC KAPKachl.

ITpoBONOYHbBIE KAPKACH TIPUMEHSIOT UL MEJIKMX M cpeHux crepxuei. [l
UX H3TOTOBACHHS HCIIONG3VIOT MPOBONOKY JAMAMETPOM Ha 2 - 6 MM U NPYTKH JAua-
MeTpoM 0 20 MM B3 OTOXIKeHHOH yriepoancToil (msrkoi) cranu. 1lpu npoussojct-
BE q;acomu,lx KapKacoB CTalbHble MIEMCHTLI CBA3LIBAIOT MPOBOJIOKOH AHAMETPOM
0,6 - 2 mm.

ﬂpoaonoqﬂyro apMarypy )manbwaml B OCHOBHOM B/OJb cTepkHA. Ona
JIOMKHA ObITH KOPOYE CTEPIKHSA B 3HAKOBOH uacTi He Oonee yeM 2 — 3 MM C KaXAOH
cTopoHbl. KOHIbI apMaTypsl JODKHBL 3aX0[HTH B CTEPIKHEBBIC 3HAKM, TAK KAK MMEH-
HO OHM HEPENAIOT Harpy3Ky ot crepikiis dopme. [poBonoka e noKHa OBITHL pacno-
NOWeHa CAuiKoM ONU3KO K 1TOBEPXHOCTH CTEpKHA BO HM30exKanue OTKanbIBAHNA
TOHKOTO €105t CTEPIKHEBOH MACCHI, 2 TAKKE HE J0/KHA BLIXOAWTL HA NOBEPXHOCTH
crepxHs BO u3bekanne NpUBApHBAaHMs K OTIMBKE ¥ 0Opa3zoBaHus B HCH rasoBRIX pa-
kKoBHH. B ciyuasix, KOraa B8 CeYeHHH CTepKHA NPOKJAABIBAKOT O/IHY NPOBOIOKY, €€
pacMoNAraloT Mo UEHTPY CeHEHMA, HECKOJIBLKO. POBONIOK PACcnonaraloT pasHOMEPHO
10 BCEMY Ce4eHHIo. B CTepRHAX CROKHOH KOHQUIYypallui BMECTO OAHOH TOJICTOH
NPOBOJIOKH JIy4ile NPOKNAIbIBATE HECKONBKO Dojiee TOHKHX, 4TobbI Jierye ObII0 Bbi-
HYTh MX W3 oTauBKH. Ecnn B crepikie umeroTcs J1Ba 3HaKa, pacnioNiKeHHbIE OAMH
POTUB JPYrOTO, TO KapKac AOKEH X COSMHATE.

B npogonoyHBIX KapKacax pasanyaioT NMpoBOAOKY OCHOBHYIO M KOHTYPHYIO.
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Ocnoenas — Npososioka, ohopMasIONas OCHOBY CTEPKHS 1 obecneynBaioas
KECTKOCTh KapKaca,

Kouryphas — NpoBOJIOKA, NOBTOPHIOIIAA OHEPTAHHE CTEPIKHA H YKPEMifioilas
OTASABHBIC €10 YacTH. J/lHaMeTp KOHTYPHOH NPOBONOKHU MEHBILE, HEXEe/IH OCHOBHOH,
TAK KaK BArpys3ka Ha Kapkac BOCHPHHUMACTCS FIABHBIM 00pa3oM OCHOBHOW NpoBo-
nokoit. Ilpn Tonumte oTAEHBHBIX vacTeli cTepkHs MeHee 12 MM Kapkachi BbINONHA-
JOT W3 OJIHOI KOHTYPHOM NPOBOJIOKH.

TTpumeHeHne KapKacoB YBEJIHUMBACT TPYAOEMKOCTh HITOTOBICHUA CTEPKHEH
U BHIGMBKY WX M3 OTNHUBKH. B CBA3HM € 9TUM, HCTONL30BAHNE KapKacoB uejlecoodbpai-
HO, KOT/IA NPOYHOCTH CTEPIKHCBOH CMECH HE OCTATOMHO Ui 0DeCne eHns IKCIya-
TALMOHHBIX XaPaKTEPUCTHUK CTEPXKHEN.

TTOPS/IOK BBITIONHEHUA PABOThI

. O3uacomuThesn ¢ onucanuem paboThl, MHCTPYKUHEH no TexHHke 6E30MacHOCTH,

0hopyROBAHHEM.

IonyuHTh XHAKOE CTEKNO € OAHKUM U3 Moayneit: 2,2;2,5; 2,8.

[IpUroToBHTE CTEPXKHEBYIO CMECH CIIEYIOLIETO COCTaBa:

Kgapuesslit necok — 94 %.

Huaxoe crexno — 6%.

Bpewmst nepemeiMsanus coctapasiowmnx 10 mun.

[ToArOTORNHTL apMaTypy M3 IPOBONOKH AUMaMeTpoM 4 H 6 MM.

Msrotoeuts obpasubl JUIs onpefeenys NPOYHOCTH CTEPIKHEH Ha u3ru6 ¢ NpoBo-

nounsiMu kapkacamu H 6e3 Hux. Cnocob oTBepkaeHHS CMECH ~ XuMuveckHii. [le-

peA H3BACHEHNEM M3 CTEPKHEBOTO AllMKa 00pasibl NPOAYTH ra3000pasHbM pea-

rentoM (COs-nponecc) B reuenne 30 cexyHa.

9, TlpoBecTH MCTBITAHME M3TOTOBACHHBIX 00pa3suoB Ha H3rub, no.nqumbxe JlaHHbIe
NPEACTABHTS B BHIE TAOIULIbL.

10.JlaTh OHEHKY NONYHEHHBIM PE3yabTaTaM.

N AW

e

it —

Moaynb css- | ITpeaen npounocty obpazios na narnd, lla
3YIOUETo Oez kapkaca JIHAMETP apMarypul 4 MM JaMeTp apMarypbi 6 MM
Cpennee 2
IHaueHne < PR
COJAEPXKAHUE OTYETA

. Uene pabotel. 3ajanue. '
2. Kparkas TeoperTuieckas 4acThb.
3. Onucanue METOAMKH NPOBEACHUS IKCTIEPHMEHTA.
4. llpaktnueckue jaknnbie (Tabanua).
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5. BuiBOA.
BOITPOCHI

1. Knaccupurkauua nHTEHHLIX KapKacos.

2. C.4ueM cBA3aHO M3MEHEHHE NPOYHOCTH HA M3rHG 0Opa3’uoB NpPU KCNONL3OBAHMH

- xapkacos? : :

3. Kaxoii MaTepuan HCONb3yeTcs Ui H3rOTOBNEHUSA KapKacos?

4. IperMyuiecTBa W HEAOCTATKH WCNIONBL30BAHUA KApKACOB NPH H3FOTOBACHHHU Jiii-
TeHHBIX CTEPIKHEH,

CITUCOK JIUTEPATYPA

|. Axcenos T1.H. Texnonorus nureitnoro npoussoactsa / IL.H. Akcenos -M.: Mauuu-
HocTpoenue, 1957. ;

2. Turor H.JL, Crenanos [0.A. TexHosorus NUTEHHOIO NPOM3BOJACTSA / H.JL. Turos.,
10.A. Crenanos -M.: Maumsoctpoenue, 1978.

JIABOPATOPHASI PABOTA Ne 11
ONPEJAEJEHME TEIJIO®U3IHYECKHX KOSPPUUHEHTOB
'MATEPUAJIA ®OPM 1 CTEPXKHEH
LEJB PABOTDBI. M3yuuTs METOAMKY M NONYHUTH NPAKTHYECKUE HABBIKK ONpeacnc-
Hus Termodusnueckux kodxGgruuenToB MaTepiana GopM H CTepPKHEH.

OCHOBHBIE TIOJIOKEHWS. Tennodgu3suueckie CBOICTBA MaTepHania JIHTEHHOH
GopMBI M CTEPKHS OKa3blBAXOT CYWIECTBCHHOE BIMAHHE HA Npouecc dopmupoBaHUA
ornuBki. M3menss Tennoduauyeckue cBoicTsa YopMOBOHHOM (CTEpIKHEBOH) CMECH,
MOKHO YCKOPUTH MJIM 3aMeUIMTh CKOPOCTb OTBOAA TEIUIa OT OTJIMBKH 1 TEM CaMbIM
MOBAMATH HA €€ Ka4ecTBo.

OCHOBHBIMHM BE/IHYMHAMH, XapaKTePU3YICUIUMH Tenao@gu3nyecKue CBOHCTBA
dopmbl (cTepKHS) ABAMIOTCA KOIPGHUHEHT TEMIONPOBOAHOCTH A 1 Ko duiedT
yaeasioi Tennoemkoctn C. Coueranne MX € [UIOTHOCTBIO MATepHasna dopmbi
(crepikua) Aaet KO3QPUUHMEHT aKKYMYJISLUMK Terna ¢ H ko3 PuuHeHT TEMNEPATYPO-
NPOBONHOCTH @ MaTepHana Gopmbi (CTEpIKHA):

6 =,ACp, (1)
A | A
0-E:B- (2)

Jlns onpeseneHus WCTHHHLIX 3HAYCHMH TErIOQH3NYLCKHX ko3 duiieHToB
KaKk (OPMOBOYHOI, TAK K CTEPKHEBOH CMCCH LienecoobpasHee BCEro HCMONbB30BaTh
«METOJ 3aNUBKM» AeTansho pazpaborannsii AWM. Beitunkom u I'A. AxHcoBHYCM
{1l
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CyIHocTh «METO/IA 3AIMBKHY 3aKJI0YaeTCs B ONPE/CNCHHN TEMNOQH3HYECKHX
KO3QPUUHEHTOB B YCHOBHAX, CXOHDIX € PEAABHBIMH YCIOBHAMH NIUThA, HE BAaBAsICh
B AHAIM3 CHOMHEHIUMX (PHIMKO-XHMHUYECKHX NMPOLECCOR, MPOUCXOAAMX B (Gopme
(crepkne) Ha pasHbIX CTaUAX GOPMHUPOBAHUA OTINBKH.

MeToji 3aNMBKH NO3BONSIET ONPEACHHTE TennodH3uyueckue cpoiicTsa
dopmsl (cTepinn) npu nobwix Temneparypax. [ns atoro B Henbityemyio Qopmy
(em. pue. 1) AOCTATOYHO 3alNHTh METAWI C U3BECTHBLIMH TEMNOPUIMYECKHMH
CBOHCTBAMH H W3BECTHOH TEMNEPATYPOH KPUCTALIU3ALUH.,

A-A
77 7 L e
s - -
f /// —-—\\
A s
A A 74 s R
z //———4 N\ N
Sl e N
N S SN
7/ N\
A e

Januceisalouing
NoTEHUMOMETP

Puc. 1. Dckus dopmet

1,23, 4, 5, 6, n 7— XA tepmonapsl; I — B LeHTpe omnmm;vz ~ Ha rpaHmie pazjena merann-gopma
(M-®); 3, 4, 3, 6, 7 — B dopme na paccrosanuu 2, 5, 8, 15, 30 MM ot rpannne: metann-gopma.

Pacuer rennodusnueckux KodpOHUMEHTOB OCHOBaH HA pPEUICHHMH 3aad O
3aTBEPAEBAHMM TIIOCKOH OTJIMBKM € MOCTOSHHON TeMNepaTypoi KpHCTaNIH3AIHH,
npi napaboAnvYecKOM pacrpeieleHuH TeMnepatyphl B popme (cTepxHe).

Pacripenesienne  Temmnepatypsl B (Qopme  (crepikHe) —onpegenserca
IKCOEPHMEHTANLHO, yTEM H3MEPCHHsS TEeMNEpaTypbl HA Pa3HBIX PACCTOAHHAX OT
OTIHBKH U NPHONTHXEHHO ONKUCHIBaeTest napabonoi y-ro nopsika:

n :

X

T=(T"+T0(l-—) + L5 3)
X

rge T - Tekyiuas Temieparypa;

T, — Temrieparypa noBepxHocTH GOpMbI CO CTOPOHBLI METAIUIA OTIIHBKH;

T, — HayanpHas TeMneparypa Gopmbl;.

X — KOOpJIMHATA, OTCUNTHIBAeMast B HANIPaBACHHH OT NOBEPXHOCTH GOPMBI; .

X — rny6una NpoHHKHOBEHUs TeIla B TONHRY GopMbl;

1 - oKasaTess crere’u napabonsl.
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[lokazatens cTenenu napaGonbi ONPEAENIETC  IKCHEPUMEHTANLHO MO
TeMIeparypHoMy nomo (opmel, nporpesaemoil Ha ruybuny X W akkymyaupylomei
HEKOTOPOE KONMYECTBO Teiula. DTO Tenio NPONOPUMOHANBHO TNNOWARK 110/
napabonoii. :

MareMaTu4eckn n HAXOAUTCA W3 OTHOLUCHMA TUIOLNAJM NPSIMOYrOABHUKA, B
KOTOPOM HaxoJuTcs napabona, K nowanu noj napabono:

S+'S}
n= -
Sy

I (4)

Benvuunsl miomaned S u S, npakTHHeCcKH NErko onpeeNsioTCs HPOCTRIM
NOACYETOM KNETOYECK Ha MUIUITHMETPOBKE, Ha KOTOPOH NOCTPOEH NPAMOYIONBHKK C
napabono.

t%4
700 | t%:T
600 |
500 £l i
Jo _
400 -
43 S
300
200 //
100 eriakiiogh: ovebn S} VNN
Z-_.._7 | X (Mn)
lamm Ep_‘;‘_ﬂoz e | 20 30

Puc. 2. Pacnpenenenue Temneparypst B popme
B xavectBe npumepa Ha pHC. 2 10Ka3aHO pacnpefeNeHHe TeMIepaTypsl B
opme, WIrOTOBACHHON U3 CTEPKHEBON cMeck (POPMOBKA 10 CYXOMY) B MOMEHT
OKOHYaHHS 3aTBepACBAHUA MIOCKOH aMIOMHHUCBOH OTIIMBKH pPa3MepoM
15x300x300 mm. Jlns HarasjHOCTH Ha pUCYlKe OOO3HAYEH NPAMOYrOJLHNK, B
KOTOPOM paciiofioxkena napabosna, Heobxoaumas i onpeaeneHus ee nokasaress, #.

3apanue. Ha ocHOBaHMM SKCIIEPUMEHTANbLHBIX [AAHHBIX ONPEACHNTL NOKA3ZATENb
cTeneH napabosbl M NpH TIOMOIUM ypaBHEHHs Ternnosoro OanaHca paccuuTarth
reriodusnieckue kodbhuuMEHTH HenbiTyeMod $opMoOBOuHOIl  (CTepxueBoii)
CMECH. '
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HOPSJIOK BBITIOJNIHEHWSI PABOTHI

I, OsHakoMuThCs ¢ OnucanneM paGoThl, WHCTPYKUMeH MO TexHuke 6e30NacHOCTH,
obopyoBaHHEM. '
2. B naboparopubix  GeryHax npHroTOBHTH HCIIBITYEMYIO  (POPMOBOYHYIO
(CTepIKHEBYIO) CMECh (COCTaB CMECH YKa3bIBAET NPENo/aBaTes).
3. M3 npuroToBneHHON CMECH M3rOTOBUTH dopmy, AHATOTHYHYIO IPEefCTABNCHHOMN
Ha puc. 1 ¢ yeranosko# Tepmonap npx GopMoBKe.
4. Tlpwu neobxoqumMocTH BENOMHUTE 06paboTky (Gopmer (MOBepXHOCTHAS NOACYIIKA,
cymuka, npoayska CO; v 1.1.). ,
5. Cobparts ¢opmy, TCPMONApE! NOAKIIOYHTE K NOTEHIHOMETPY. Brmounts
NOTEHUUOMET.
6. Pacnnasute yncruiii Metamn (amoMuEKN, UHK, MEAL ¥ T.1.) H neperpers ero He
Gosee yem na 15-20 °C Boime TeMnepa'%ypbl JUKBUIYCA.
7. 3amuts dopmy (Tiay =T +15 — 20 °C). B MOMEHT Hayana 3aiuBKH BKIIOUHTS (8
NOTCHUHOMETPE) MEXAHHU3M MEPEMELCHUS IHATPAMME! W OIHOBPEMEHHO BKJIIOYHTS
cexyhjomep. BusyanbHO npu noMmouuM uIyna ONPEACHHTh MOMEHT OKOHYAHMS
3aTBEPACEAHUS OTIIMBKH (MIACTHHBL) M BLIKNIOYHTH CEKYHIOMED, 3TO U byner Bpems
3aTBEPACBAHUN OTIIMBKH.
8. Uepe3z 3-4 MHHYTLI B NOTEHUHOMETPE BBIKIIOMHTL MEXaHU3M nepeMereHus
suarpammbl. CHATL € noTeHunomeTpa amarpammy. 1o cooTBeTeTBYIOUIM TOUKAM Ha
AWATPaMME  TIOCTPOMTHL  TEMIICPATYPHLIC KPHBbIE, Xapakiepusylollhe. CTeneHb
nporpesa (YOPMLI B 3aBUCHMOCTH OT PACCTOSAHMS OT pasfeNia MeTaji - dopma no
BHEMIHEH nosepxHocTH (opmel. ITo TemnepaTyproli KpHBOH OXNKACHUS MNACTHHBI
(TepMonape yCTAHOBICHHOH B LCHTPE NIACTHHBEI) YTOUYHHTL BpeMs 3aTBEpACBAHNA
T;. JAg 3TOro, JNMHY TOPH30HTANLHONO YyuYacTKa COOTBETCTBYIOIEH KpPHBOI
Pa3eNnuTs Ha CKOPOCTD MEPEMEILEHHS ANATPAMMBI.
9. ilo TemiiepaTypHBIM KPUBBIM OIpENENUTh N0 KaKoii TEMIIEPATyphl Nporpenach
Gopma no raybuie v Ha rpanMue pasjiena MeTani - (opMa OT Havana 3aTHBKH 10
MOMEHTa 3aTBepACBAHMS MIACTHHEL. '
10. Nonyyennsie pe3ynbTaThl NPEACTABUTL B  BUAC ° rpaduTa, aAHATOrHUHOrO
NpeACTaBICHHOMY Ha pyc.2 (IeBast 4acTh), HCHONL3YS NaHHbIE rpaduKa, NOCTPOUTD B
KOOpAHHATaX  TeMieparypa (t°C) — raybuna dopmbr (X) npamoyronsHuk wu
OHpeennTh nokasatens mapabonsl. Ilapabona crponTtes no Toukam nepeceyeHus
ry6uibi yCTaHOBKU TEPMOTIAPHI — COOTBETCTBYIOLIAN TEMITepaTypa.
1. 3xas xonnuecTBO TEmja, OTHAHHOE OTAUBKONM Oips: BpeMsi 3aTBepjeBaHuA T,
BEMTHUHHY DoKazatenss CTerend napaboisl  #, paccyHTaTh TemnopUIUIEcKHe
kopdHIHeHTE  HenbITYeMOl  opmoBouHOi  (cTepikHeBoil) cmecH, HCTONb3YH
ypaguenue tennosoro Ganasca:

Ocp

2n i

8 =

(3)
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Wi
XiPidxp

68 = e
2n (6)
! e '

in OC

rae 8 - xoad)dmuuem AKKyMyJisiiad Matepuna Gopmbt (Crepaxs), Kkan/m’ u
win Br ¢"?/m*°C;
X\~ MONOBHHA TONUMHBI MIOCKOH omusxn M;
Py - YACNBLHBIH BEC MaTEPHana OTIHBKH, kr\m® (CM. Tabauiy)
Gxp - YACHBHAA TENAOTA KPUCTAIUIM3ALME MeTALIA (CM. TabnuIty);
Iyp - TEMOEPATYpa KpUCTANAK3alliH (CM. Tabnniy). .
[loacrapnas pmanusie B Qopmyny (6), MOXHO NOJYYHTb 3HAYCHHE
KO3(pPHIUMEHTA TEIUIOAKKYMYIALMH HOPMEL
Tak xak KoIMYECTBO TEINA, OTARHHOE OTMBKOH H aKKyMynupoBatHoe GoOpMOi,
paBHBI, TO JUIK ONpPECNEHHs YACHHHOH TENNOEMKOCTH MarepHana (GopMoOBOYHOMN

CMECH 6}’,&6’!‘ ClipaBeIMBO PaBEHCTBO!

1
XPiFexp =7 FX,0,Cotip ()

HIIH
X 0nt /
2P2%xp
rae C; - ylenbHas TennoeMKocTh MaTeprana GopMoBounoii cMecu, kxan/xr. °C

unum Jhx/ (xr. 0C);

P - YNCTBHEIH BeC MaTepHana GopMbL, Kr/M'.

C2=

(8)

Koadduuunenr TEeIIONPOBOJHOCTH " TEMIePaTyPOIPOBOJAHOCTH
paccqmbmae’rcn V3 COOTHOUJ&HHﬁ COOTBETCTBEHHO!

2
54

Ay = 9)

2P : ‘

27 2

(2] b

12. [IpoBecTH aHann3 NOMYYEHHbBIX PE3yNbTATOB.

TeﬂJIOCl)HBH‘lCCKHC CBOKCTBA METAUIOB M CII1aBOB

Metamne: 1 by 6 P | pi ) & Gxps
CILiaBkl KoM KKan/kr'C KXa/Kr
ANOMUHHI 659 2700 2380 0,218 0,308 93
Mens 1083 8920 8300 0,094 0,13 48.8
[BUTLS 419 7140 6700 0,094 0,12 24.1
Kenezo 1545 7860 6900 0,11 0,22 65
Uyrys | | 1150 7200 6800 0.13 02 64
Crans 1500 7500 7000 0,12 0,2 64
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COHAEPKAHUE OTYETA

Lens paGorn. 3ananuc.

Kpatxas Teopernyeckas 4yacrs.

Onucanue MeTOIMKH IIPOBEJECHHS IKCIIEPUMEHTA,

DCKH3 UCTIbITYeMOii hopMBI, cOCTaB MaTepHana Gopmsl.

I'pauk pacnipenenenus temneparyp no riiybuse Gopmbl K MOMEHTY OKOHYAHHSA
3aTBEPACBAHNA OTIIMBKH.

. Pacuer nokasarens crencuu napabonsi .

Pacuer rennopusnyeckux kodGpGpUUNEHTOB HCTIBITYEMOro MaTepuana GopMei.

. BuiBoanl.

i o Sl

0~ O

BOIMPOCHI

L. Jlats onpenencune rennoduanyeckux kodpduimentos. Ux dusuueckuii cMbic,

2. B xakux ejanuuax uamepsiercs rerutodrznydeckue koahpuumuentir?

3. CymHocTh «METO0/1a 3aTUBKHY.

4. Jlath XapakTepucTHKY 0OBEMHOM 1 NOCAENOBATENLHON KPUCTANIH3ALIHHN.

5. Oxapaktepu3onath (QOpMbI KPHCTAINIMYECKHX CTPYKTYD B 3aBMCHMOCTH  OT
CKOPOCTH KPHCTAJUIM3ALIHK,

6. Kak siuser wamenenue rennodusnveckux koddppuumuenton Mmarepyuana anTeiHoN
GOpPMBI HA CKOPOCTD 3ATBEPACBAHMA OTIHBKU? :

7. Jlars oOnsacHenue Hanuyus FOPU3OHTANBHONO y4acTKa Ha KPHBOH OXJAXKJICHHS
YHCTOI'O MeTasIa,

CIIMCOK JIMTEPATYPA

1. Beitnuk AM. Teopusa 3zarsepnesanus oramsku. AWM Beiinuk - M.
Maumnoctpoenue, 1960.

2. Auncosny I''A. Oxnaxpaenwe ormnupku B KoMbGunuposannoii dopme. I'A.
Anncosuy, H.IT Xwmakun. - M.: Mammnocrpoenne, 1969,
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KPATKASI MHCTPYKLMS IO TEXHHKE BE3ONACHOCTH

. Hepen nayanom pabor cryenTsl 00s3a1LL NPOATH HHCTPYKTAK NO TexHuKe 6e30-

MaCHOCTH.

2 ﬂpn BHINOJIHEHHWH pEGOT CTYJIEHTH! HAXOSTCA TOJLKO Ha NPEeAHAZHAMCHHBLIX I

3TOro MecTax, XoxieHHe no nabopatopui, He CBA3AHHOE ¢ nposeneHunem pabor,
CTPOrO 3alpeinaeTcs. '

. 3anpeuiaeTcs BKIIOMeHHe pa3nuutbiX nipubopos, nevcit, obopynosanus Gez pas-

pecHs na60paHTa HIH NIpenoaasaTciis.

2 PaGo*ru, CBA3AHHBIC C NCIIOAB30BAHHECM TOKCHYHBIX BELIECTB, NPOHIBOJANTL TOAb-

KO B NPUCYTCTBUHU NpeRojasaTens Hiy 1abopanTa npyu HANHYHKM XOPOIIEH BhITS-
HOHW BEHTHJIALIKH.

. Cobmonars ocTopoXHOCTE Npy pabore ¢ INeKTpHYecKkuMu npubopamu.
. Hepexmotenue B npubopax npou3BOANTE TONLKO [IPH OTKIIIOYSHHA NHTaOmeR ceTH.
. Hpn pabote ¢ cxaThiM BO3YXOM TUIATENLHO CHEANUTH 32 KCHPABHOCTHIO NPHOO-

POB, KOHTPOAHPYIOWMX AABIEHHE B BO3/YIHOH CETH.

. PaboTpl ¢ XUAKMM METAIOM NPOW3BOANTE B 3QILMTHOH OAexae (Xanar, ouku,

fiepuaTicn ).

s an NOMCHICHHUH B NIeYb PAZNHYHBIX BCLICCTE OHH JIOJIKHBI OLITH npeaBapuTelibino

RDOACYLUICHBI JUis YIanCHuA ﬂOBCpXHOCTHOﬁ BlRaru.



