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JIABOPATOPHAS PABOTA No |
ONPENENEHUE MAPKU POPMOBOYHOIO NECKA

LEJIb PABOTBL. Mayunts xnaccudmkaumio GOpMOBOUHBIX MECKOB, NPaKTHYECKH
ONPEeACHNTS MAPKY NECKa B 3aBHCHMOCTH OT COJCPXauus PUHKHCTON COCTABAAIOWICH
H HO 3ePHOBOMY COCTaBY. -

OCHOBHBIE TIOJIOXKEHHA. Tlecok sBAseTcs OCHOBHBIM KOMIIOHEHTOM (OPMO-
BOUHBIN W CTEpKHEBbiX cmeceiil. [lpeuMyinecTsesHoe pacnpocTpaHeHne noaysu
KBAPUEBBIH NecoK. T1eCOK OTHOCHTCA K OCa/IOUHBIM FOPHBIH NOPOJaM, KOTOpPBIE NO-
JYHATCA B PE3yNpTaTe pa3pyLiCHUS NEPBHYHAIX ropHbiX nopoja. OcHOBHOIN co-
CTaBIAloOLIEN KBapUEBbIX Q)opMOBquux neckos asasercs kpemuHesem (Si0,),
MMEIOUH fuIoTHOCTE 2500-2800 Krim® 1 Temnepatypy nnasnenns 1713°C. Ilpu na-
FPEBaHNK KBapil COBEpPUIACT P NOJUMOPQHLIX NpEeBPAIeHUH, NPOTEKAIOIMX C
yBeauyetinem obbema. Kpome kBaplia, B COCTaB NECKOB BXOAMT B BUJle Npumeceil
PAll ApYruX MHHEPAJIOB: HONEBLIC WNaTel, cuoabl # T.1. [IpuMecy cuuwxawT orhe-
YIOPHOCTDb NecKa M yCKopsioT nojumopdusie npeppaiueHns. OCHOBHBIMM noKasare-
JSMH KayecTea (OPMOBOYHBIX NMHUCKOB ABISIIOTCA - COAEPKAHUE TIHHBI, 3ePHOBOI
COCTAB, HANWYHE NPUMECEH, I'a30NPOHHIIAEMOCTs M OrHeynopaocts. Cojepxanue
IIMHACTON cocTaBamomiei B necke onpeaensierca nmo  I'OCT 29234.0-91. B 3asu-
CHMOCTH OT CONEPXaHHs IJIMHUCTON COCTaBAsioUlell, MAccoBOil AOAM AMOKCHAA
KpemHlif, Ko3Q@uLKenTa OMHOPOHOCTH H CPEHEr0 pasMepa 3epHa KBapLEeBbie U
TolHe POPMOBOYHbIE Necky aenaT Ha rpynnst no FOCT 2138-91 (1abn.1,2). Kpome
31010, GOPMOBOYHBLIC MECKH MOAPA3NENNIOT HA IPYNNbI MO MACCOBOH 0Je BIarw,
KOECHTPAUNMK BOAOPOAHBIX HOHOB BOAHOH BITHXKM (pH), maccoBoii none Bpen-
HeIX npuMecel u dopme sepen. Ilecku, comepxaiine no 2 % rAMHHUCTBIX COCTAB-
NFIOUINX, Ha3LIBAKOT KBapuesbiMu. [lecku, conepxauie cpoimie 2 % MIMHUCTRIX CO-
CTaBAKIOUINX, HA3hIBAIOT MNMHUCTBLIMH, K HUM OTHOCSTCA Tolnue (oT 2 a0 12 raunu-
CTOl cocTaBAAIOmEeH ) M xkupHbIe (o1 12 a0 50 raunucTOl cocrasnsiowei).

06o3HaYenne MapoK KBapUEBbIX W TOILIMX MECKOB COCTOMT M3 06O3HAYEHUS
PYTifl 110 COAEPIKAHUIO MTHHUCTOH COCTABAAIOWICH, MacCOBOH [OJIE IMOKCUAA KPEM-
Hus, KO3QOUUHEHTY OHOPOAHOCTH M Cpe/iHeMy pasmepy 3epHa. Hanpumep, kpap-
ueBbiii POPMOBOUHBLIH NECOK ¢ MaccoBOW RONeH FAMHUCTOR COCTABASIOWICH OT 0,2
A0 0,5, maccoBoli ponel AHOKCHAA Kpemuus He mMeHee 99,0%, KO hULMEeHTOM 0fi-
nopouuoctu or 60,0 1o 70,0% u cpeanum pasmepom sepra ot 0,19 o 0,23% umeer
oBosnadenue 2K,;0,02.

Ofo3nadeniie MapoK *MpHBIX MMECKOB COCTOMT M3 0603HAaYeHHHl rpynn no
npe.ieny MPOYHOCTH NPH CXKATHU BO BAAXKHOM COCTOSHUN H CPeJIHEMY pa3sMepy 3ep-
na. Hanpumep, 2016 - xupHEiil dOpMOBOUHBIH NECOK C NPeeioM MPOYHOCTH npu
CXWATHH BO BAKHOM coctosiuuu ot 0,05 no 0,08 Mila u cpeatum pazmepom sepha
ot 0,14 5o 0,18 mm.



FaGnaunua |

Ipynna F,%, Fpynua SiOy, %, | Fpynua| Ky, % [Fpymna| Cpeapazmep
no coa.l’ | me Gonee | mo con.Si0; | we mence | no Ky, o Py 13cpua (Py), atm
1 0,2 K, 99.0 0, Cs. 80,0 01 no 0,14
2 0,5 K> 98.0 O, 70 - 80 016 0,14 -0,18
3 1.0 K, 97.0 O, 60 - 70 02 0,19 - 0.23

4 3 Ky 95,0 0y 50 - 60 025 0,24 -0.28 |
5 2,0 Ks 93.0 Os no 50,0 03 ¢s.0,28
Tabnuua 2
I'pynna routux I'anuncran co- Ppymia | Si03,%, | Upynua wup- o,
NECKOB o cop. | crapasuoman, %, TOMMX  [He Menee | NeIX NECKoB Mila
TMHICTOI Co- He Houice NECKOR Mo
CTaBaARIoneii con.Si0),
i 4,0 T| ‘)6.() ')K'. CB. 0,08
2 8.0 T, 93,0 A 0.05 - 0.08
3 12,0 Ty 90,0 A<y a0 0.05

Oupepenenne rauuncroi cocrarasiouieii. Oupeaenirs KOMNHECTBO MU B
GOpMOBOYHOM NecKe METOIOM XMMHMYECKOTO aHaM3a HEBOIMOKHO, TaK Kak IIMHA He
HMEET ONpC/CNEHHONO XMMHUYECKOro coctasa. OHa COCTOMT M3 MMHEPANOR, KOTOpLIE
BXOJAT TaKoKe B COCTaB rnecka. [1oaTomy riniy u HECOK MOMKHO pasfienuTs TONLKO 10
BEIMYMHE YacTUL. [ IMHNMCTAN COCTARAMIONIAN MMELT HACTHLRI pasMepoM MeHsiie 0,022
MM.

Cosnepskatue rmMHHUCTON COCTaBNSIONIEH B mecke OfPEeIeAAIOT ABYMS METOAa-
MK (HOPMaNbHBIM H YCKOpPEHHBIM) N0 ABYM 00pasiam 01HOiH U TOM e npobr Bbl-
cywennoro necka. Coaepxanue MHHUCTON COCTABAMIOWIETH OLEHMBAIOT KaK Cpeies
apumeTHieckoe obonx onpenenenuit. Ecin pesynsrarsl Mcnbmanmii uMeior pas-
HuLy cesiue 10% cpensero apudMeTHYECKOro, TO HCHBITARUS NOBTOPKIOT. [lig Te-
KYLLETO KOHTPOJIA KAQYeCTBa NECKOB HCRONL3YIOT YCKOPEHHEIH MeTost, Hopmanbibii
METOJL OnpeesieHus] MUHNCTHIX COCTABASIONIMX MPUMEHSIOT MPH NPOLEICHHH He-
cnenoBanui GOPMOBOYHBIX 1ECKOB,

Hopmaasuwiii mevop (TOCT 29234-91). Hagecky 50 + 0,011 niecka soichi-
AT B cocyn emkocTsio 1000 Mn u muamerpom 90 - 100 mm. 3atem & cocyn noban-
nmoT 475 MIl BOJIbI KOMHATHOW TemMnepatyphi U 25 mi OAHOMIPOUEHTHOIO pacTBopa
enkoro Hatpa (NaOH). Enxkuii natp cnocobersyer nyMmemMy oTAeiennio rninetoii
‘COCTABAMOMICH 0T 3epeH necka. Cocyst MIOTHO 3aKPHIBAIOT M 3AKPENISIOT HA yoTa-
HOBKE Ana B3danThiBaHus. BibanteiBanue npousBogAT B TeueHue |uaca ¢ 4acToToil
BpaiueHus cocynos 60 + 5 muu™. Ilocne storo YCTAHOBKY BRIKJIIOMAKOT, CHHMAKYT
COCYA, THATENBHO CMBIBAIOT BOAOH MPHCTABIINE K KPBILIKE COCY/IA YACTHIIE NECKA.
B cocya nonusator Boay ~ 150 ma, conepiumoe SHEPrHvHO B3DANTHIRAIOT CTEKIRH- -
HOM MANOYKOH M NAIOT MYy OTCTOATLCS B Tevenue 10 munyT. I'lo okonuanue 3roro
Bpemeru cudonHoH TpyOKoil AnameTpoM 6-9 MM, BBeseHHON B COCYA, CUBAKCT BO-
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Ay. Huxuuii koHew TpyGKy A0KEH HAaXoaMThCs Ha pacctosuun 12-13 Mm ot no-
BEPXHOCTH OCEBLUEro Necka. OnepaumMn JONHBKY BOJbI, 3HEPIHYHOIO BIMYMHBAHMHS,
OTcTausanua B tevenue 10 MUHYT M ciuBanus cndonom nosropsior 1-2 pasa. 3arem
COCYR BHOBL 3aMONHAIOT BOAOH ~ 150 MM, B3MYYHBAIOT COAEPKMMOE, BblAEPKUBAS
B TeUeHME 5 MHHYT, ¥ CAMBAIOT BOAY C NOMOLUILIO cudoHa. DTH onepanuu NOBTOPSA-
fOT 10 TeX nop, Noka BoAa B COCYAe NocJie OTCTauBaHua He OyeT coBepuieHHO npo-
3paHOH, UTO CBMAECTENLCTBYET 00 YHANCHMM IIHHUCTON COCTABISIOWEN M3 recka.
Conepxumoe cocyna nepenocst B dapdoposyio YalleyKy, TUIATENLHO CMBIBas CO
CTEHOK cocyna necyuHku. B Teuenne 5 MUHYT Boja B YamIeyke OTCTAMBACTCH U ee
causalor. OCTaBUIKICA NECOK NMOMEAIOT B CyWHabHbIH mKad BBICYIIHBAIOT NpPH
105-110 °C no nocrosmrofli mMacchl. 3ateM necok B3BEUIMBAIOT C TOMHOCTBLIO 10
0,01r. Copepaumoe rIHHUCTOH COCTABNSIOIEN B necke onpeaensercs no Gpopmyne

201 -02)=T(%) ,

rae () - Bec necka 10 OTMYHYHBAHHUA, T;
0, - Bec necka rnocne Cyuk, r.

Onpeienenne 3epHOBOrO COCTABA NECYAHON OCHOBBI, 3epHoBOI cocTas
NECHAHON OCHOBBI ONPEJIENSIOT C MOMOLBIO CHTOBOTO ananu3za. OcraBuMecs noce
OTMYHYHBAHHA 4aCTH HABECOK (NECHAHYI0 OCHORBY) MOABEPralOT PacCeMBAHWIO HA
creluansiom npubope. Ilepen pacceBoM NpoBepsiOT YaCTOTY CHT H COBHPAIOT KOM-
IIEKT o Homepam cuT. Tlox camoe Huxuee cuto 005 crasat Tasuk. Ha Bepxuee cu-
T0 2,5 HACKITIAIOT HCTIBLITYEMBIH NIECOK, CTONKY CHT HAKPHIBAIOT KPBILIKOH, YCTAHAB-
JUBAKOT M YKPEnisloT MX Ha noanoHe rnpubopa. BriiouaoT anekTrpoasuratens u
IpOM3BONAT pacces B Teucnne 15 muuyr. OCTartky necka Ha KakJAoM U3 CHT pas-
ACIBHO BBICHINAIOT HA MIIHUEBYIO Oymary, npu 5ToM TIUATEALHO NPOYKIIAIT AHO U
CTEHKW CHTAa MATKOH KucTOoYkoH. Kax)ibiil U3 0CTATKOB B3BEUIMBAIOT C TOYHOCTD
10 0,01r.  OcHosHoM (pakuueit necka cuuraetcs HanbonbIIAs CymMMa OCTATKOB
NPOCEAHHOIO NECKa HA TPEX CMEKHBIX CHUTAX, BHIPAKEHHOE B BECOBBIX YacTax. B 2a-
BHCUMOCTH OT pa3sMepa 3epeH OCHOBHOH (pakuun GopMOBOtHbIE NECKH, COrNACHO
FOCT 2138-91, penaves wa rpynnst (tabn.1). Tlo panHeM ananusa ofpeAensaioT

rpynny (GopMoOBOYHOro necka.

HOPSAJTOK BBITTOJIHEHUS PAROTBI

I. O3takomMuTeCH ¢ onmcannem paboTei, MHCTpyKuMeii no TH, obopyiosatueMm.

2. HonyuuTs Mccnemyembli GopMOBOUHBIH NECOK.

3. TlpoBecTn ananua necka Ha CoJepKaHHe IIHHUCTOM COCTABNSOIES.

4. Onpeaenuts 3¢pHOBOH COCTAB NECYAHOH OCHOBbI, TAHHBIC NpeICTaB|Th B BYJie Tabn.3.
5. o pesynsratam MccnenoBanii ONpeAenTE MAPKy MecKa.

6. CoctaBuTh OTYET. '



Tabnuua 3

Ne cnva | Macca necka, Ne enra Macca necka, Ne cura Macea ngrqg_:g',vj
I PAMMEL Yo IpamMmbt Yo ipammut | %
2,5 i 04 01 Bl
1,6 0315 0063 2
1 02 005
063 016 |, Tasux SRL
Maccopan goan rannucreii cocrapantomeit , r (%) | =)

[Tpumeuanue. Pacxoxkaenue B pesyasTaTax He IO/DKHO npeBsiitath + 1% B350l nasecky,

COJAEPXAHHWE OTHETA

1. Llens paborei. 3ananue.

2. Kparkas Teopernyeckas 4acTh.

3. Onucanue METONMKH NPOBEACHHS IKCHEPHMEHTOB.

4. ITpakTnueckue nanxbie (xoa pabotsl, Tabauua, pacyeTe).
5. BoiBon.

KOHTPOJILHBIE BOIMPOCHI

1. Kakopo npoucxoxacHue kaptiesoro necka? Kakop MUHEpaiornueckuii cocTas rneckos?
2. o kakum nokaszarensim xnaccuuuupyior GopMoBouHbIe necku?

3. Kak onpenensior 3¢pHOBOH cocTar POPMOBOUHBIX NMEcKoB?

4. Kaxum obpaszom cTpoutcs obosHauenue Mapku GopMoBOYHOro riecka?

5. YTO OTHOCAT K I/IMHUCTON COCTaBASIOUICH NeCcKor?

6. Kak onpenensiercs coiepKanue rMUHHCTOH cocTasnsioniei?

CITMCOK JIMTEPATYPbBI

1. Crenanos 10.A. @opmosounsie marepuans! / O.A.Crenanon, -M.: Mawuto-

cTpoenue, 1969.
2. Hlauxux M.M. @opmosounbie u crepiHenbie cmecn / M M. laukux -J1.: Maunsso-
cTpoeHne, 1969. :

JABOPATOPHAS PABOTA Ne 2
CIIPEAEJEHUE MAPKU ®OPMOBOYHOM I'/THHbI

L[EH’L' PABOTDBI. Mayunts knaccudukaumio GOpMOBOMHLIX TIMIMH ¥ HAYYMTLCA
NPaKTHYECKM ONPEAENATE UX BUJL, TPYNITY U HOATPYIY.

OCHOBHBIE TNOJIOXEHUS. I'nuna sBAsercs MUHEPANLHBIM CBA3YIOLIMM MATE-
PHAJIOM, HCTIONb3YeMbIM B (JOPMOBOYHBIX M CTEPIKHEBBIX cMecsx. CBAZYIOULYIO Cro-
COBHOCTS IIMHa NPOABIALT BO BAAKHOM cocTosHun. OBRonakuaas 3epra necka, ona
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CBAILIBACT VX APYT € APYTOM H, TAKHM 00pa3oM, NpuaacT cMecH HeobXoauMYIO nna-
CTHYHOCTL M NPOYHOCTL. 'IHHON NpUHATO CuMTaTh YacTHUL! pasmepoM He Gonee
0,022 mm, ee cBazyloume cBolicTBa YBENIHYHBAIOTCS C YMEHBIICHHEM pa3MepoB vac-
THLL, T.€. € VBEJIMHICHHEM aucnepcHocTn raukbl, Haubonee ueHnsiMH B rnune spns-
HOTCA HacTUlbl pasmepom a0 0,001 MM, KOTOpbie NpyU CMAYUBAHHH BOAOH NepexoanT
B xesicobpasnoe cocrosuue. Jaxe HebonbUIOE KOAMYECTBO MBI ¢ GONBLLIMM CO-
ACPIKAHHEM KOINOHAHON COCTABAMIOUIEH NPUAAET CMECH BBICOKYIO NpouHocTs. [is
(GOPMOBOUHBIX ¥ CTEPHHEBLIX CMECEl 3TC OYEHb BAXKHO, TAK KaK MIHHA CHUKACT ra-
30NPOHHNAEMOCTD K NOAATAUBOCTD (POPMOBOHOMN CMECH.

B kauecTseHHOM OTHOWEHMH MHHEPANOrHYECKHH COCTaB IIHHBI MOXKET ObIThH
pasnuuveiM. B coctas raumn BXoasT cnepyiommne MuHepanbi. KaonuHMT - BoaHbI
AJOMOCHIIMKAT, MMEoLHH nnornocTs 2580 - 2600 kr/M™ 1 Temnepatypy ruiaBjieHus
1750 - 1787 °C. MowTtmopuaionuT imerowmii Temnepatypy iasienms 1250 - 1300 °C.

B 3aBUCHMOCTH OT OCHOBHOIO nopojioodpasyiowero Mutepana GopMoBouHbIe
FIHHBL ACAATCA 110 MHHCPANOrMYecKoMy cocTaBy Ha Buisl (Tabn.l1). B nureiinom
NMPOM3BOACTEE HauboNee LNPOKO NPHMEHSIOT KAONMHHTOBbIE H MOHTMOPHIUIOHHTO-
Bbi¢ (OenToHUTOBbIC) ranHbL [IpUHANNCIKHOCTS FIMHB K TOMY WJIM MHOMY BHAY MH-~
HEpaia ONIPEACIACTCSH NO Pe3yNbTaTaM TEPMHYECKOrO aHajiu3a, OCHOBAHHOTO Ha (-
SHUECKHX H XMUMHYECKHX NPeBpalleHusX, KOTOpbie NPeTepneBaoT MIHHKCThIE MH-
Hepaiiet npu Harpese. llo pesynsratam MccieioBaHNI TepMOrpaMM, (GHKCHPYIOWLHX
TeMneparypy npespalieHyii, onpeaensercs MUHepalornyecKas NPUHAANEKHOCTD TNIHHbL.
Cassyloutas criocoGHOCTh MNHBI ONpPeaeIseTCA NpeiesoM NPOYHOCTH CTaH-
AapTHBIX 0OPasloB BO BAAXKHOM M BHICYHIEHHOM coctoshuu. ITo npejeny npovHo-
CTH NIpH COKATHH BO BIQXKHOM COCTOSSHMH INMHBI AENAT Ha rpynnel (tabn.2), a no
fipeachy NpOYHOCTH B CYXOM COCTOSHHM - Ha MOArpynnsi (tabn.3).

Tepmoxumueckas yCTOHYMBOCTH MMHHBI ONPEIENSETC KONHYECTBOM conepka-
UIMXCA B HEH NPUMECeH, 110 CONIEPKAHHIO KOTOPbIX GIOPMOBOYHBIE TNHHB! AEASTCH Ha TPU
rpynmet (ta6s1.4). Kpome 31010, GopMOBOtHBIE FAMHB ACAAT HA PYNNbI [0 cymme oOMeH-
HBIX KATHOHOB, NO 3HAYEHMIO YHCIIA IJIACTUYHOCTH M 110 3HAYCHUIO KOJLIOHAANBHOCTH.

CBoiicTBa, XapakTepusyioHe KayecTBO MMH, OTPAKAIOTCH B 0OO3HAYCHHH
Mapk4 QopMoBOuHEIX rauH. Hanpumep, mapka rnunst BITIT, 0003HaYaeT, YTo ITO
DenToHHTOBaA POPMOBOMHAS FIMHA, NPOYHOCBAIYIOWAA BO BAKHOM M CYXOM co-
CTOSHUM (C MPEJIeIOM IPOYHOCTH BO BAKHOM COCTOSHUM He mMenee 12,8 - 104 [Ta u
C NIPEACTOM MPOYHOCTH B CYXOM COCTOAHMM He MeHee 53,95 - 107 [Ta), co CpeaHUM
COAECPKAHUEM HIpUMECEi.

JUis onpesenexus rpynnsl ¥ NOArPYNibl BXOASUMX B MapKy (GpopMOBOYHOI
FIIMHBL HEOOXOAMMO YCTAHOBHTSH MIPeesl NPOYHOCTH NPH CKATHH CMECH BO BAAKHOM
¥ BBICYIIEHHOM COCTOSHHUM. |



Tabnauna 1

Bun Haumenosatne suaa riouy OcriosHoi nopoocodpasyiotumii Munepan 7]
b bentonuToBas Mountmopuanonsy
K KaoauHoBas 1 Kaon#HO-THAPOCTIOCTAS . Kaosuuut u kaonunut ¢ ruapocmonoii
I THonumuuepanshnas JhoBoit raunmcThiii Munepan
, Tabauna 2
Ppynna no npeaeny npousio- Flaumenowme rpynm.ﬂ lpeaen npounoct npu ciary,
CTH NPH CKATHY BO BIADKHOM Ia (K!‘chMz), HE MEHEE, NIHHbI
COCTONHHH
Genronntonoii (B) | K u I (em.taba. 1)
lpounocessytomas | 12,753 - 10* (1,30) | 10,791 - 10° (1,10)
c Cpenecaasyiouran | 10,791 -10* (1,10) | 7,847 10° (0,80)
M Manocesiyionas 8,829 - 10° (0.90) | 4,905 10* (0,50)
Tabnuua 3
I'pynna nio npeaeny npoy- Haumenosanue Ipenen npounocTu npu cxarum,
HOCTH NpPH CKATHH B CYXOM NOArPYRIbL Ila (Krc/cmz), HE MEHee, IHHBI
COCTOSHHH
: . BenronuToRoif Kull (cm.tabn. 1)
1 TNpounocessyiomas $3.95510° (5,5) | 44.145 - 10% (4,50)
2 Cpeanecasyionas 34,334:10" 3.5) | 2943-10' (3.0)
3 Manocsszyionas 29.43-10° (3.0) 19,62 - 10° (2.0)
Tabanua 4
I'pynna nio conepxanso Haumenosaune Maccosas 11075 BpesibIX npumeceii.
BPEAHBIX NPHMECEii NOATPY b %, ne Gonee
FeyO4 Na,O+K,0 CaO“ng()
T, C Hu3kuM cozepxanieM 2,5 1,5 2,0
T C cpennm costepkanmenm 4.5 3.0 5,0
T; C BBICOKHM cozepikaniem 8.0 5,0 8.0

HOPAJIOK BBITTIOJIHEHMS PABOTHI

—

- O3HaKOMUTBCS ¢ Onucanuem paboTsl, HHCTpyKuueit no Th, o6opynosanuenm.
2. Hpurotosuts GopmoBouHyIo cMeck A A Hecaenosanui no ChIPOMY, COCTaBA:

CyXOii KBapueBblii necok Mapku 3K,0,02 unu 4K,0,02 - 90% (1800r);
HCTIBITYCMas IIMHA BLICYLICHHAS H NIpocesiHas

yepes cuto Ne 0315 - 10% (200r);
BOJa - 3,5% (70 r).

3. Cyxoif IecoK 1 [MHY 3arpy3uTs B nabopaTopHbie GEryHbI M HEPEMELLIATS B TEYEHHE 2 MUK,
4. loGasuts HeoBXOMMMOE KOTHYECTEO BObI 1 NPOAOIDKHTE NEPEMELLIMBAHKE erie 8 MUK,



8.

)

. M3 nonyuennoii cmecu na nabopatopHoM KONpPe H3rOTOBUTEL CTaHAApTHBIE 06pa3-

HbI H MCTILITATH HX HA NPOMHOCTL B CHIPOM COCTOSHUM 110 METO/IHKE, ONUCAHHOI B
naBoparopuoii pabore No 3.

. Hpurorosuts dopmosounyio cmecs B s uccnenosaunii no cyxomy. Cocras;

cyxoii kBapuesbiii necok mapku 3K;0,02 nan 4K,0,02 - 90% (1900 r);
HCTILITYEMAs IJIMHA, BLICYLICHHAsS ¥ NpocesHHasn

vyepes curo Ne 0315 3 - 5% (100r);
BOJIA : - 6,5% (130r).

- M3 cmecn na naGopaTtopHoM KOTNpe M3rOTOBUTH CTAHJAPTHLIE 06pasitsl MO MeTo-

Anke, onucannoi B naboparoproi pabore Noe 3.
OBpastipl noMecTHTs B HarpeThiii 1o 180 - 200 °C cymmnbupiii wkad ¥ cymmts ~ 1,5 4.
Oxnapute ob6pasusl 40 KOMHATHOMH TeMMeparyphl.

10.Onpeaenuts NPOMHOCTL CYXHX 00pa3loB Ha CHKATHE.
I1. Tlo pesynsratam npejena npoMHOCTH NPY CKATHM BO BAAXKHOM M BHICYLICHHOM

cocroanuu, no tabn. 2 - 4 ( F'OCT 3226-74 ) onpenenwuth BUA, TPYNIY ¥ HOA-
rpynny (opMOBOYHONR FIIHHbL

12.CocTaBuTh OTYET.

Hpumeuyanne. 3a nokazatens npefena MPOYHOCTH NPUHMMAIOT CpejHee

aprMETHYECKOE Pe3yNbTATOB TPEX U3MEPEHHIt, €CIIM NaHHbIE KAKOTo - NHBO HCTibi-
TaHMs OTVIMYAIOTCA OT CpeaHero apupmeTuieckoro bonee yem na 10 %, 1o HenwitTa-
HKA TOBTOPSIOT, I 4ero 6epyT Tpy HOBbIX obpazua.

COJIEPXKAHUE OTYETA

|
2
3.
4
5

. Lens pabotel. 3apanue.
. Kparkas Teopetuueckas 4acTs.

Onucanye MCTOJAMKH ﬂpOBCﬂCHHH JKCNEPpHUMEHTA.

. [paxTuyeckue paunsie (tab. 5).
. Beigoa.

Tabanua 5

Ne obpazua Ipounocts obpasua. kr/em” | No obpasua [pounocts ofpasua, Kricm”

Ha CHKaTHE Ha paspbiB Ha CXaTHe Ha pa3psiB

Cpen zuavenme

BOMNPOCHI ; :

8

2

Hasznauenue GOpMOBOYHLIX FIHH.

2. Crpoetivie GOPMOBOYHBIX TITHH.




3. Munepanorngeckuii COCTaB rnuy.

4. Du3zuueckue CBOWCTBA KAONHHMTA.

5. Guznyeckue cBoicTBa GEHTOHNTA.

6. Ilo xaxum npuskakam KnaccHGUIMpPYIOT FHHbI?

7. Hem onpenensiercs CBA3yiomas cnocoGHOCTE MHHBI?

8. OT 4ero 3aBUCHT TEPMOXHMHYECKAS YCTOHYHUBOCTD MIHHBI?

9. Pacumdposars mapku gopmosounsix raun ( BCITI, KM2T2).

CIIMCOK JIMTEPATYPbI

I. Crenanos 10.A. ®opmoBounsie mMarepuans / I0.A.Crenanios, -M.: Mammno-

ctpoenue, 1969.
2. Hauknx M.M. ®opMOBOUHBIE H CTEPKHEBbIE cMecH / M.M.Mlaukux -JI.: Mawito-

crpoenue, 1969.
3. Bepr ILI1. ®opmoBoyHbie MaTepuansi / ILTL.Bepr, -M.: Mawmnoctpoenue, 1969.

JIABOPATOPHASI PABOTA Ne 3

ONPEAEJEHHUE MEXAHUYECKHUX CBOUCTB
®OPMOBOYHBIX U CTEP)KHEBBIX CMECE

LEJIb PABOTBI. M3yunts METOAHKN 1 ONPEAETHTL MEXaHHYECKHE CBONCTHA CMECH.

OCHOBHBIE TTOJIOXEHUS. To coctosuuio (opmer nepen 3anurkoii hopmosoy-
HBIC CMECH MOAPA3NENAIOT HA CMECH 11 QOpM (CTEepKHEN), 3aNUBAEMBIX BO BIIa-
HOM COCTOSHHH, U CMECH A5l HOPM (CTEPXKHEN) HCTIONH3YeMBIX B CYXOM COCTOSHMH.

Marorosnenue OTAMBOK B CHIPHIX MECYAHO-TIHHHCTBIX dopmax umeer cynie-
CTBCHHBIC NPEHMYLUECTBA: HU3KYIO CTOMMOCTH (HOPMOBOUHBIX MarepHanor, BO3-
MOXHOCTL MHOIOKPAaTHOIO MCIONbL30BaHKHs 060pOTHOMN cMmecH, BLICOKYIO 11POM3BO-
AUTENBHOCTL (PopMOBOUHOrO 06opynoBanus. OQnuako ChIpbie (JOpPMEI HE Bceraa
0becrneynBalT HEOOXOAUMOE KAYCCTRO OT/IHBOK, TaK Kak AOMNYCTHMOC YielibHOe
AABIICHHUE pacniaBa HA CTCHKH Chipoit opmb He Gonee (1,25 kre/em’, uro NPUMEpPHO
B 10 pa3 menbllic AOMYCTHMOrO YAEHLHOrO AABICHHS HA CTEHKH CYXOW necuaHo-
rMRUCTOR dopmil. Korna chipsie hopMsl He no3sofsior MONY4YUTh KAa4eCTBEHHbBIE
OTIMBKH, UX MOJABEPIalOT CyIlIKE.

CkBo3Has cyuika Gopm u crepiricii CYIUICCTBEHHO YJUIHHACT NPOU3BOJICTBCHHBIN
LUHKIT 1 TIOBBIIAST SHEPrOEMKOCTh TIPOU3BOACTBA NHUTEHHBIX (GOpM, nosyromy naubonee
HaCTO UCHONB3YIOT MOBEPXHOCTHYIO CYIIKY WM noAcyiky Gopm (crepxcueit).

B 3aBucumocti o1 yenosuit paboTsl U TEXHOTOrHYECKOro npoiecca u3roTos-
AICHAA OTIMBKH (POPMOBOYHBIC W CTEPKHEBBIE CMECH JOIKHBI obnanaTs creayoum-
MU YNOBACTBOPHTENIBHLIMU MEXAHUYCCKHUMH CROMCTBAMM.
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1. Tlpounocteio - cnocoGuocTHIO $OpMOBOUHOH cMeCH COXpaHATE 3alaHHYIO0
KOHQUIYpalUUIo B NEPHOA HArOTOBRCHMUS (opM u cTepKHel, HX TPAHCIIOPTHPOBKH H
JATHBKY XKHAKHM METAIOM.

2. TloBepXHOCTHOH NPOYHOCTHIO (OCHIMAEMOCTHIO ) - CONpOTHUBIEHHEM O~
BEPXHOCTHOTO ClIOSt GOPMBI MJIM CTEPXKHA CHAOBOMY W TENNOBOMY BO3ACHCTBHIO
ABHXYLIETOCS paciiiapa.

3. INosaTnuBocTLiO - CHOCOBHOCTHIO (OpMOBOUHON HIH CTepPIKHEBOH cMecH
COXpawarhes B o6beMe noj JielicTBHEM CKUMAIOUINX YCUIIHH, BOSHUKAIOWIHX B pe-
3YNbTaTe YCaAKH OCTHIBAIOMEH OTJIMBKH.

4. TnacTHMHOCTHIO - CNOCOGHOCTHIO CMecH nepejiaBats GopMe UM CTEPKHIO
TOHHOE OYepTaHHe MOACHH (CTEPKHEBOrO AUMKA ) N0J] BO3ASHCTBHEM BHEIIHUX CH
H COXpaHATH NPHHATYIO (HOPMY NOCHE YAANCHUS MOKENH (cTepxueBoro aumka ).

OcCHOBHBIMH MEXaHHYECKMMH CBOICTBAMY ¢opmoBouHEIX M cTepKHeBBIX
CMECEH, KOHTPONMPYEMBIMH B JIMTEHHBIX LEXaX, ABAAIOTCH NPOYHOCTH B CHIPOM M
CYXOM COCTOSHKH.

Onpegenenne npouHoOCTH CcMecH NPpH CXKATHH B CLIpOM cocrosuuu. U3
NPHIOTOBACHHOH B cMecuTene (opMoBOUHON (CTepikHeBOI) cMecH M3rOTaBIMBAIOT
CTanaapTHEiC 00pasibl Ha naGopaTopHOM Korpe (puc.1) cnenyiowum o6pazom.

Merammyeckyio runssy 9 yeTaHaBaHBAIOT B NOAROHE 4 M HACKINAIOT HABECKY
(npumepto 170 r) dopmosounoit cmecu; NPH 3TOM HachINMaeMbIH CNOH JomkeH OpITh
FOpH3OHTANLHEIM. [ToabeMHUKOM &8 KONpa NOAHUMAIOT ITOK 2 1 rpy3 3; Ha craHuHy
YCTAHABAHBAIOT NOMJIOH C THJIB30OHM, NNaBHO - :
OfYCKaIOT 0OeK 7 B rHiib3y [0 CONPHKOCHOBE-
HUs co cmecnio. [locne storo Bpamenuem py-
KOATKM 6 M 3KCHEHTPHKA 5 YIIOTHAIOT CMeCh
Tpemsa ynapamu rpysa 3 secom 6,35 + 0,15 kr.
Bricora obpasua B ruasze nocne YIUIOTHEHHA
nomikna Opits 50 + 0,8 MM. D1y BRICOTY KOH-
TPOIMPYIOT MO FOPH3OHTaNbHBIM puckam /0,
HAHCCCHHBIM Yepes (0,8 MM Ha CTOMKe CTaHHHBL.
Cosnazienne BepxHero Topua wroka 2 co cpen-
HEH PHCKOH COOTBETCTBYET BBICOTE obpasua
50 MM, KpaHHHWe PUCKH - IONYCKaeMbIM OTKJIO-
HEHUAM,

Tocne ynnorwenus ofpasia runssy c
[IOZIOHOM CHMMAIOT ¢ KONpa, OTAEHAIOT NMoj-
ACH OT I'MAB3bl U € MOMOILBIO METAITHYECKOTO
Bl TANIKHBATENS H3BACKaOT 06pasen M3 ruib3bl,
OBpazel) ycranaBnupaior Ha naounaaxky npubo-
Pa H paspymiaioT ero, QUKCHpPYsS MakcHMab-

HYIO HArpy3Ky.

Puc.1.Jlaboparopumiii konp
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VicnbiTanus npoBoasT Ha Tpex o6pastax; 3uauenue npeaena MPOYHOCTH NPH-
HUMAIOT KaK cpeiHee apudmeTuueckoe Tpex usmepenuii. Ecau 5To 3HaveHHe otiu-
HaeTCH OT OIHOTO M3 Tpex nokaszanuii Gonee uem na 10 %, To ucnbITanue NOBTOPS-
€TCS HAa BHOBL NIPUIOTOBNEHHOMN CMECH.

Onpenencnie nPpOYHOCTH NPH PACTIOKENHE CMECH. [peaen npounoctn npu pac-
TAACHUN CMECH OMPEACASIOT HA CYXMX OOpasuax, HMEIOUHX (GOpMy BOCEMEPKH.
O6pasiibl H3rOTOBNSIOT B CIELMANLHBIX CTEPIKHERBIX ALIMKAX cnenyownM obpazom
(puc.2). 4

| Ha noanon / ycranasiu- ;

BAIOT NOJIOBHHBI 2 4 3 cTepxHe-
BOFO ALUMKE, HE AONYCKas UX rie-
pPeKoca; 3aTeM Ha SUMK YCTaHAaB-
JIHRAIOT BOPOHKY 4 Takum obpa-
30M, YTOOB! WITHIPH MMEIOIIHECS
Ha HWKHEH NNOCKOCTH BOPOHKH,
BOLUUIH B THE3N0 CTEPXHEBOro
sumka. Hasecky cmecn (110 -
120 r) naceinaior B cobpanubiii
sumk. CMech yNNOTHAIOT Ha na-
BoparopHom konpe Tpems yaapamu rpysa. Ecnu ynnorsense MPOBEAEHO NPaBUILHO,
TO BEPXHAS [IOCKOCTL BOPOHKH OYJET HAXOAMTLCS B Mpeienax TpeX KOHTPONBbHBIX
PHCOK, HMEIOLLIXCA Ha KONOAKe (BbicoTa 00pasia 25 Mm). B nporusnom cnyyae 0b-
pasel| Opakyerca. [Tocne ynnoTHerus CMECH M3THILKH CMecH YAQASIOT MPH NOMOIIM
HOXKA 5, ¥ CHUMAKOT BOPOHKY. CTEPIKHEBOMH AlMK pasbupaiot, obpazeil HoMealoT B
CYWIMIIBbHBIA WKad. PexnM Cylikn Onpeiensior BHIoM cBA3yIollero mareprana. Ile-
pes ucnpiTaHueM obpasel] OXNakAaIoT JI0 KOMHATHOI TEMOEPATyphI.

Henpitanue obpasua nposouar Ha cre-
nHansHOM npubope (puc. 3), dukcupys npenen

NMPOUHOCTH 0Opa3la Ha pa3psis. T ——
- &a

Puc. 2. Crepxuesoit simk

HOPAJIOK BBITIOJIHEHWS PABOTbI

I. O3HaKOMHUTECS € OnucanueM paboTsl, HHCT-
pyKumned no textuke 6e30NnacHOCTH, 06OpPY-
JOBaHUEeM.

2. IlpuroroButs opmMoBounyio (CTepxKHERYIO)
cMech 3ajaHHoro cocrasa. Cyxoil necok u
[JIMHY 3arpy3nTh B nabopatophsie GeryHbl U  pyc 3 Yuusepcansusiii npuop nns us-
NepCMeniaTh B TEHEHHE 2 MUHYT. MEPCHUA NPOUHOCTHBIX XAPAKTEPHCTHK

3. lo6aBute HEOOXOAUMOE KONHYECTRO BOJIbl #

NPONOIKUTE NMepeMeliMBaiie B TeueHue 8
MHHYT.
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4. I3 nonyqeHHON CMCCH MO ONMCANNON METOJIHKE M3FOTOBHTL cTaHjapTHeie 06-
Pasibl Ui HCNBITAHUS HAa NPOYHOCTL B ChiPOM COCTOSHHK.

5. Ucnuitarte nonyuennsie o6pasiibl; NOAYHEHHBIC JAHHBIE CHECTH B Tabnmuy.

6. I3roTOBHTL MO ONUCAHHOIN METOAUKE CTAHAAPTHDIC o0pastibl JUIS HCTILITAHMS Ha
NPOYHOCTH B CYXOM COCTOAHMH.

7. Obpasiibl noMecTuTs B HarpeTsiii no 180 - 200 °C CYWIHNIBHBIN WwKa ¥ cyumte~1,5 u,

8. Oxnaants obpasusi fio KOMHATHOH Temneparypbi.

9. OnpeaennTs NPOYHOCTL CyXmux obpazioB Ha Pa3pbiB, NONYYEHHbLIC JAHHBIE CHECTH
B Tabnuiy. '

10. Jlath oueHKY NOSYy4eHHbBIM Pe3yibTaTaM.

1. Cocrasuts oTuer.

Mexannueckue cBoicTsa (oprMoBOUHOI (cTepxueBoit) cmeck

Ne obpazua [pounocts obpasua. krica” | No obpasita [Ipounocts obpazita, ki/em”
Ha CKaTHe Ha pazpuIs Ha cxarue Ha pasphip
Cpensnavenue
CONEPXEHME OTYETA

1. Lens paborwl. 3ananue.

2. Kpatkas TeopeTHyecKkas 4acTb.

3. OnHcanue METOANKH NIPOBEACHNS SKCTIEPUMEHTOB.
4. lpakTnueckue nanusie (Tabnuna).

5. Beigospl.

BOi1POCHI

I. Kiaccupukauus opMOBOUHBIX MaTepHAIOB.

2. Mexanunyeckue CBOHCTBa (POPMOBOYHBIX CMECEi.

3. Biusiitne Mexanuyeckux CBOHCTB Ha Ka4yecTBO NONy4aeMbiX OTIHBOK.

4. Knaccuukauns casaylommx MaTepuanos 1 o6aacTs ux NpHMEHEHUsI.

5. Mexonnbie ¢opMoBoUHBIE MaTEPHANL HCTIONB3YEMBIE B AHTEHHOM NPOH3BOJCTRE.
6. BenomorarenbHbe COCTABbLI HCNONB3YEMBIE B INTEIHOM NPOU3BOJICTBE.

7. OCHOBHBIE HTaNbl HOArOTOBKH OPMOBOUHBIX MATEPHANIOB.

8. OcHOBHBIE ITaNbl NPHTOTOBACHUS (POPMOBOUHBIX CMECEi. ‘
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CIMTUCOK JIMTEPATYPbI

1. Crenanor HO.A. d®opmoBounbie marepuanst [ K0.A.Crenanos, -M.: Mainno-
cTpoenue, 1969.
2. Hlaukux M.U. ®opmosounsie u crepikuessie emecn / MM Hlaykux -J1.: Maiuso-

crpoenue, 1969,

JIABOPATOPHAS PALOTA N 4

ONPEAEJEHHE TEXHOJIOTMYECKUX CBOMCTR
DOPMOBOYHBIX U CTEPKHEBBIX CMECEI

UEJIb PABOTBI. Msysurs meroauku, npudopel ¥ 06opyRoBaHHE, HCNONL3YEMOE B
NMPAKTHKE JUTCHHOIO NMPOM3BOACTBA ANS ONPEACHCHUS TEXHONOIMHUYCCKHX CROICTE
(GOPMOBOUHBIX M CTEPHHEBBIX CMECed, H NOAYUHTL NPAKTHYECKHE HABBLIKM 1pH pa-
Bore ¢ HuMi.

OCHOBHBIE INMOJOXEHWS. HauGonee pakubinmm TEXHOIOTHYECKUMHU CBONHCTBA-
MH (DOPMOBOMHBIX U CTEPIKHEBBIX CMECEH, KOTOPBIC BCErfia periaMenTHPYIOTCH W
KOHTPOJIHPYIOTCS, ABNAIOTCS BAAKHOCTD, Fa30NPOHUNAEMOCTS, MPOMHOCTH B CHIPOM
U CyXoM coctosHumn. Oanum u3 Haubonee BaxHbIX (hakTopoRB, onpesensSIOUUK CRO-
CTBa CMECH H KaYeCTBO NONY4aeMoil OTIHBKH, ABISICTCA BAAKHOCTD. Takue croiicTaa
KaK NPOYHOCTE, MNOTHOCTE ¥ Fa30MPOHHLIAEMOCTE CMecel HAXOAITCH B npsAmoii 3a-
BHCHMOCTH OT BIAKHOCTH, TdK KaK MHOTHE CBA3YIOLINE MATEPUATBI HIMCHSIOT CBOH
CBOMCTBA OT BAQXHOCTH. [N KaKAOro COCTABA CMECH CYLLECTBYET ONTHMAalbHAsA
BCIMUHHA BAAKHOCTH, KOTOPYIO OPHHATO BuiOHPATH N0 MaKCUMATLHON NPOYHOCTH
popmoBouHO# (cTepiKHEROH) CMECH BO BAAKHOM COCTOSHUMY.

Bropoit He menee BakHOI XaPAKTEPHITHKONH (OPMOBOYHBIX M CTEPAHEBhIX
CMeceil ABASETCA raz0NpoOHUNACMOCTD.

'azonponuaeMocTsio HaspiBaeTes CHOCOBGHOCTS CMECH NponycKarh 4epes
cebGa rasul, 0Bpasyioumecs nNpu 3anuske NHTERHOI dopmbl pacnnaBieHHLIM MeTan-
nom. Ilpu noseituenuu TCMIIEPATYPbI BO3PACTAET BA3ZKOCTH M YBEAHUMBACTCH 06bEM
FA30B, KOTOPHIC NIOJDKHBI OTBOAUTLES OT GOPMHPYIOWEHCS OTAUBKH yepes ynnot-
HEHHYIO (OPMOBOUHYIO cMech. MHTeHCHBHOCTS OTBOJIA rda30B, a CHAC0BATENLHO, K
OTCYTCTRHE JCDCKTOB Fa30BOI0 XapaKTepa 3aBHCHT OT CTENEeHH ra3onpoOHMLIAEMOCTH
Marepuana auteriol Gopmel. Heofxoqumo nomunts, 4to rassl, BLIICIIAIOMHECA 13
NUTEHHOI (POPMBIL, HMEIOT COCTAB, PE3KO OTIHYAOLUACS OT COCTABA BO3AYXA, B CBA3Y C
yeM AeHCTBUTE/IBHAS Fa30NPOHHIACMOCTL TUTEHHOH (POPMBI BCEria HUKE Ta3onpotin-
HAEMOCTH, ONpeIeNeHHON 1O CTaHaapTHOIl Metoauke. TIpoynocTHbIe XapaKTePUCTHKH
(POPMOBOYHEIX ¥ CTEPKHEBBIX CMECEit paccMoTpetibl B iabopatopHoii pabore Ne 3.
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[pn pazpaGorke HOBBIX COCTABOB (POPMOBOHHBIX M CTEPIKHEBBLIX CMeceil,
KpOME YKasanubiX CBOHCTB, NPOW3BOAST ONPECACHHE Ias’0TBOPHOCTH, OCHINASMO-
CTH, TEKYHECTH, JOATOBEHHOCTH, XKUBYUECTH U BLIOHBACMOCTH.

Ounpenenenne  paaxuocrn. llon
BAKHOCTBIO POPMOBOUHOH (CTEPIKHEBOMH )
CMECH TIOHWMAETCH CO/EpKAHHE B HEH
cBODOIHOI M TUrPOCKONHYECKOH Bharm,
BBIPaXKCHHOE B NPOUEHTAX K BECY CMECH.
Onpenenenue conepxanus BNark B cMecH
NpoN3BOAAT HOPMAIBHBIM MIIM  YCKOPEH-
HbiM MeTogom. Haubonee wacto B sutei-
HBIX HeXax HCHONb3YETCs YCKOPEHHbIH Me-
TOA.

Yexopeunoiit memoo. Hasecky 10 1
HCCAEYEMOH CMECH HachiNaloT Ha NOBO-
poTHBI cToauk 3 npubopa (cMm. puc.d), a
38TEM NOMEUAIOT MO KOANaK 2, BHYTPM
KOTOpOro umeercs HHdpakpacHas namna.
[ponszsoasaT cyilky A0 NOCTOAHHOIO Beca Pirc B ; :
(nopsjaka 3 muuyt). Ilocne atoro Hasecky l_“"f‘ ”fm(‘op upna }’Ck(_’p, e

ONPEeRCIICHNS BAOKHOCTH:
ESBCHIHBAIOT W ONPCACHAIOT COACPIKAHUE 1. croiixa; 2- konnaK; 3~ NOBOPOTHbIH cTO-
BJAry B CMECH 1o GopMyne AUK

G - G
Bie ———100%,

| G
rae (7 - Bec cmecH JO CYHIKH, I}
G; . BE€C CMCCH 10CNHE CYIUKH, T.

Ounpenenenne razonponnuaemocti. CyuwecTByer 18a METOAa ONpeeieHHd ra30-
POHULAEMOCTH (JOPMOBOYHOH M CTEPKHEBOIT CMECH: HOPMANBLHBIN W YCKOPEHHbIIT.
HMcenenosanus npoBoaaTcs Ha CTaHAapTHOM obpasue auamerpom 50 u BeicoTol 50
+ 0,25 MM, M3roTOBICHHOIO Ha NabOPaTOPHOM KOfpe..

Vexopennuut smemod. HapyxHbiii BU/ annapata nokasan Ha puc. 5. OrnenbHsie dne-
MEHTB! IpUOOpa npeficTasaersl Ha puc 6. Annapar Al HeCneoBaHus NPOHHIACMO-
CTH COCTOKT W3 CASHYIOUINX Y30B:

a) cucTeMa CHKaToro Bosayxa ( HarHeTawilias cuctTemayl;

0) nepxarennb BTYJIKH C HCCICAYEMOH Npodoi;

B) U3MEPHUTEIILHAA CHCTEMA. .
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4 1 &

B 2]

@
®
D 2

Puc. 5, O6uwmii Bua npubopa ans npopepkn na Puc. 6. Cxema npubopa juls NPOBCPKY HA raio-
razonpoHHIAeMoCTh NPOHHLAEMOCTD

B cocrar Harneralouel CHCTeMb! BXOUAT: BO3AVXOAYBKA, NPUBOANMAN CHHXPORHBIM
aAsurarenem B pabouni pexnm, pemerHas nepegaya.
Y3en pepxarens BTYIKH COCTOMT M3 NON3YHA, MOCAKEHHOTO B HAHHAPHYCCKUX Ha-
NpaBIfloNNX, PEe3MHOBOIO yIioTHeHus (2) M 3KcueHTpuka (4), 3anyckaeMoro 3a-
XKHUMHBBLIM BOPOTKOM (7). [IBiXKeHHe NoN3yHa BHM3 BLIZLIBAET HAKHM HA PEIHMHOBOE
YIAOTHEHHE (2) MTO BEAET K M3MEHCHMIO YNIOTHEHHs BTYJIKH ¢ npoboil. B BepxHiown
4acTh NOJA3yHA BBUHYEHA rojoska (6) ¢ asyms coniaamu auamerpom 1,5 MM v aua-
metpom 0,5 mmM.
Y3en U3MEPHTENbHOH CHCTEMbl COCTOMT M3 cuiaLpoHHOro MawoMerpa. Ha uamepn-
TeJIbHOH IUKANE MAHOMETPA 3 HAXOASTCS TPH JIHHCHIbIC LIKabl: '

. ¢ npepenom 1-100 mM. BoaHOro cronba, cnyxkawas ans noxkazavum NaBIEHHY

BO3yXa 1104 npoboil. BRIpAXKEHHOI0 B MM. BOJAHOIo ctonba;

2. ¢ npeacnom 1-50 , cayxaias AN NOKa3aHui NPOHHLAEMOCTH NPH NpHMEHe-
uue conna 0,5 mm.
¢ npeaenom 50-2000 ;| cayxauas JUIs NoKasaHuit NPOHUUAEMOCTH NPU NPH-
MeHeHue comna 1.5 Mm.

LI

[TOPA1 JOK BbITIOJIHEHKWA PABOTDI

1. O3naxkomurbes ¢ onucaniem paborsl, nnerpykuneit no Th, obopyposanuem.

2. IipuroToBuTh Asa coctana GpopmoBouHo (cTepiKHeBoil) cmecH. [lus 3Toro cyxoi
MECOK W TAuHY 3arpy3uTh B gaboparopHbie OeryHsl M nepemeinath B TeveHue
2 MIH. _

3. Jlobasuts HeobX0/AMMOE KONMHYECTBO BOJBI M MPOJOJUKHTH NEpEMELIHBAHKE B Te-
YeHie 8 MHH.

4. Onpenenurs BAaKHOCThL CMECH 110 OIIMCAHHOMN BHILIE MCTOAMKE.

3. M3 nonyvennoit cmeck no onucannoi B naboparopuoii pabore Ne 3 merojguke ms-

. TOTOBUTE CTaHfapTHble obpa3iibl JUIs OnpejeneHus ra3onpoHuaeMocTii, Heee-

Josars ux. [Monyuennbie qanHble CHECTH B TAbAMILY

6. JlaTh OLEHKY NnoiyYeHHbIM pe3yibTaTaM.
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7. CocrasuTh OTHET.

Tabnuna
Texunonornyeckue CRONCTBA GOPMOBOUHOI (CTepIKHEBOI) CMeCH
No obpazna | Baaxnocrs| Fasonpouuiaenmocts Ne Baaxuocr, | Fanonpousuaemocts
cmech, % obpasua, e obpaina| cmeen, % obpasua, ea.

1 I
2 2
3 3
Cpen.sHaseHue
COJEPXEHHWE OTHETA '

i. Liens pabotei. 3ananne.

2. Kpatias TeopeTH4ecKas 4acTh.

3. Onucanne METOANKH NPOBENIEHHS IKCHEPUMEHTOB.
4. Tpakrrueckue nanunie (tabnuna).

5. BuiBonipl.

BOIPOCH! -

I. Knaccuduxaums cmecei 0o Ha3HAYEHHIO U POy 3aJIMBAEMOTO METANNA.

2. Knaceudmrauus cMeceii no THRY, BUJLY W XapaKTepy TBEpACHMS.

3. YerpoicTBo M NpHHLHN paboThl NPUOOPOB HCIIOABLIYEMbIX JUIS MCnbITaARMs dop-
MOBOHHBIX H CTEPIKHEBBIX CMECEH.

. CymHoceTh METOIMKM ONPENENEHNs BIAKHOCTH U ra30lpPOHALAEeMOCTH.

5. TlepedncinTh U AaTh XapaKTePHCTHKY TEXHOIOTHYECKUX CBONCTB CMECei.

6. YkasaTh BAMSHHE TEXHONOMHYECKHX CBOMCTB Ha npouecc GopMUpoBaHMs Kaye-

CTBA OTIHUBKY,

4

CITUCOK JIMTEPATYPbI

I. Crenanor 1O.A. ®opmosounsie marepuans / HO.A.Crenanos, -M.: Maumuno-
cTpoeHue, 1969.

2. Hlaukux M.U. ®opmosounsie n crepiuensie emecu / MW aukux -JI.: Mawmso-
crpoenne, 1969. .

3.  Bepr ILI1. ®opmosoynsie matepuanst / ITLIT.Bepr, -M.: Mamunocrpoenne,
1969.

4. Mengenen .M. Texunonornyeckue ucnviranus ¢opmoBouHbix Marepuasion / S1.U.

Mengenes, M.B. Banucoscknii -M.: Mawiknoctpoenne ,1973.
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JABOPATOPHAS PABOTA No 5

NCCIHENOBAHHWE PABOTbI MUTHUKOBBIX CUCTEM
I'HAPOMOJEAUPOBAHUEM

LUEJIb PABOTbI: Mayunts npunwins KOHCTPYHPOBAHHSA H pacHeTa JIMTHHKOBLIX CHC-
TeM.

OCHOBHBIE TOJIOXEHUSA. Jluruukosas cucrema npejacrasnser coboit coso-

KYIEA0CTb KaHANOB, NPEeIHA3HAYCHHBIX IS 3aMONHEH! TUTenoi Popel Kuaku me-

TaioM. I1pu 5TOM JIMTHHKOBAS CHCTEMA I0IKHA 0beceYHBATS:

- 3A/ACPIKAHMC HEMCTAMMYCCKUX BKIIOYEHUH (rasa, 1aka, necka u T.4.);

- NaasHoe, GAM3KOE K NaMUHAPHOMY, 3aNONHEHHE pacriiaBoM MONoOCTH NUTEHHOM
(opm, 6€3 pasbpbIzruBaHnsg 1 3aBUXPEHMIL;

- PaBHOMEPHOC 3aMONHEHHE BCEX HAaCTeH 1OJ0CTH NUTEHHOMN (PopMBbI;

- ONTHMATLHOC BPEMsl 3aNIONHEHNS NuTeiiHoH opMBbl.

Has Brinonuenus yxazauuwix Qymx-
UHH B NHTHAKOBOW CHCTEME npeaycmarpu-
BAIOT CHEAYIOUME OCHOBHbLIE INEMEHTbI
(puc.7): AUTHUKOBYIO Yally WA BOPOHKY /,
CTOAK 2, WINAKOYNOBHMTENL H KOMNCKTOP 3,
NUTATENIH MWK JIMTHUKH 4, BRiOp 5, a Takke
symiud u apoccens. JIMTHHKOBBIC CHCTEMbI
KNacCUPUUMPYIOT 110 ABYM OCHOBHBIM TIpH-
3HAKaM: XapakTepy ABMKCHHS MeTanna no
JNEMEHTaM NHTEHHOH Popmbi 1 1o ciiocoby
3anonnenus (opmbl MetaniaoMm. Mo xapak-
TEPY ABMKCHHA MeTanNa AHTHHKOBbIC CHUC-
TEMb! NOAPA3LCAAIOT HA 2 THNA: 3A110JHEH-
HbIC  (CYXAIOUIMECH) M~ HE3ANOAHCHHBIE  PHC.7. DACMEHTH IMTHIKOBOH CHCTEMBI
{(pacumpsrommeca). B 3anondennoii cucreme nnomais NONEepeYHbIX CeYeHUH aie-
MCHTOB JIMTHHKOBOH CHCTEMB! YMEHBLIACTCS OT CTOSKA K nutaremo. Ilpu stom cos-
Aaiores bosee GraronpusTHLIE YCAORUS AN 3aAepAHBANKS B JIMTHUKOBOU CHCTEME
HEMETAITNYECKUX BIJIHOYCHHH. ‘

MEHUMANBHBIM CEYCHHEM B 3AN0NHEHHbIX (CYyHAOUNXCA) NHTHUKOBBIX CHC-
TEMIX JBIACTCA CyMMapHoe ceueHue nutarenei. B nesanonHenHbix (paciupsio-
LIHXCS) CHCTEMAaX MWHUMABHBIM CEYeHHeM ABNACTCA CEYCHUE OCHOBAHIS CTOSKA
HIH APOCCEeJib, a MAOWAAU TONCPEUHbIX CEHEHUN APYrHX 3NEMEHTOB NUTHUKOBOI
CHCTEMBL YBENIHUHBAIOTCA OT CTOAKA MAM ApOccens K nurarenio. B 3aBUCHMOCTH OT
cnocoba nojBofa Meranna B NOKOCTHL JMTEHHOMN GOpMBI, THTHHKOBBIE CHCTEMBI
KAaCCHUUMPYIOTCA Ha NSTh TUIOB: _
| ‘tnr - BoKOBaR MMTHUKOBAS CHCTEMA € PACTIONONEHHEM 11O (I0CKOCTH pazbemMa Gopmbi;
2 Tun - cudoHnas TATHUKOBAA CHCTEMA; 3 TUIT - NOKASBAH THTHUKORAS CHCTEMa;
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4 THI - APYCHAN NIHTHUKOBAS CHCTEMA; 5 THI - ATAXHAA JUTHHKOBAs CHCTEMA.

~ Pacuer 3/1eMCHTOB AHTHHKOBOH cHerembi. Bee CYUIECTBYIOIUHE METOb
pacyera NMTHHKOBBIX CHCTEM OCHOBaHAI Ha 3aKOHAX IHAPABIKKH C HCTIONE30RAHHEM
AaHHBIX, NONYYEHHDLIX ONBITHLIM nyTeM. [lpu pacuere NMTHUKOBOH cHCTEMBbI onpe-
ACAAIOT NNOUIAJIH CEHEHUI BCEX €€ DACMEHTOB H YCTAHABIHBAIOT COOTHOLLIEHHE Me-
KAy RuMu. PacyeTsl pasMepoB 3IEMEHTOB JIMTHUKOBOH CHCTEMBI BEAYT MCXOAN M3

BpeMenH, 3a koTopoe popma AokHa BbiTh 3anMTa pacrnnasBoM. DTo BpeMS - BpeMms

3ANMBKY ~ HE NOMKHO OBITH JUIMTEALHBIM, YTOOK METAT He HAYAN TBEPAETH PAHbIILC,
yeM opma Oyaer 3anmosHeHa W He JNOKHO OBITH CHHINKOM KOPOTKHM, YTOOL He
BO3HKK/M DosbIIKME 3aBUXPEHH MK uTOOK opma He paspyianach (pa3MbIBanacs)

NOJ ACUCTBHEM Hanopa pacrnnasa,

TIpOACIKUTENBLHOCTE 3ano/uenns QOPMBI ONPEAEHSSTCA B 3aBHCHMOCTH OT
MaCChi OTJIMBKH H PACCUHTBIBACTCA 110 NONYIMITMpHYECcKOl dopmyie -

17 SVG

TAC [y, - BPEMA 3AJUBKH, C;

G - Macca OTIUBKH € JIHTHUKOBO-ITHTAIOLIEH CHCTEMOI, KT
S = K0IQPHUNEHT, YUUTBIBAIOUMH KOHDHUTYPAUMIO U TONUMHY CTEHOK OTIMBKH

{cM.Tatn.1).

(1)

72 Qopmyna IPUMEHAETCS V1A OTAHBOK CIOKHON KOHPUTYPALIMH ¢ MHHMMATBHbI-
MH TOAUMHEAMHU cTeHOK (8) 2,5-15 MM 1 Becom 1o 450 kr.

Tabnuiia

Ilpeobnag. TonumHa CTeRKH OTIHBKH, MM

2.5 -

35-80

g-15

Koaodbduuuent, S

1,68

1,85

2,2

Jlist CpenHmX 1 KPYITHBIX OTIMBOK Maccoii cspie 450 no 1000 xr npumensercs

(opmyna

t.=S356 .

(2)

Koasdduuuent, yuuTsisaionil KOHPHIYpauHIo H TOMIMHY CTEHOK OTIHBKY
NPUHUMASTCS CASAYIOIMEA: U1 YYTYHHBIX OTAKBOK 1,7- 2; JUIS CTANBHBIX OTAHBOK
0.95-1,7; ana amomunuensix otmsox 1,7-3,0; nas maruuensix otnueok 2,3-4.5: naa
OTIHBOK Ha MeaHo# ocHose 2,0-2,1. Jna oriusok Maccoii cebiue 1000 xr

zau-:'S 2pG 2

e p - IMOUPpHIECKUH Ko3Qduuuent, o0pr4HO npunuMaercs 0,62.
KeodduuuenTs!, yYuThIBaONHE Koml)urypaunw ¥ TONILUWHY CTEHOK OTJIHBKH, CHe-

CceHBl B Tab. 2.

3)

Taﬁmiua 2
Ipeo6aan. TONMMHA CTEHKH OTIHBKH, MM o 10 11-20 21-40 | 41-80
Koabduuuent, S 1,0 1,3 1.5 1,7

[Tocne onpenenenns BpeMeHy 3anoaHeHNs GOPMBI METAIIOM ONPEIENIETCS

AUMHTHDPYIOHIEE (HAUMEHBIlIeE) CeYEHHE B TMTHHKOBOH CHCTeMe.
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Ilnoma,ub TTONEPCHHONO CCHEHHA NUTATENA KaK TPABHIO ONpEeAENAeTC s Ha OC-
HOBC ypaBHEeHHA pacxona nNpu UCTeHEHUH XKHUIAKOCTH U3 cocyaa.

g 'J p lnn-J‘:Z‘ng :

rae p - Ko3QpPRUUMEHT pacxo/ia IMTHIKOBOH CHCTEMBI ¥ NONOCTH bopmbr;
P - IIOTHOCTB XHAKOTO METANNA, r/cm’;
. & - YCKOPEHHE CHJIBI TSIKECTH, M/C’;
Hy,- TRApoCcTaTHYECKHUii Hanop, M.
I'mapocraTuyeckuii HANOP 3aBUCHT OT THNA JINTHUKOBOI CHCTEMEI (cm.puc.8)
H OlipenenseTcs Kax

2
P
Hppltp ' ci s)

rae H - metannnyecknii Hanop, M;
P - BBICOTA OTNMBKH BBILIE TIOCKOCTH PA3heMa, M;

C - nonHas BLICOTA OTNUBKY, M.
. \
G | Ui
(/\_/\/_j :
6)
Puc. 8. Cxema nas ONPEACACHNAA IHAPOCTATHYICCKOrO HANOPA NPH Pa3IHYHOM TIO(BOJIE METANNIA K
OTAHBKE: @ - IO pazbemy; 6 - cudoHOM; 6 - crEpXy

A

6)

3HAYHTENBHO TPYAHES ONpPENeHHTh KO3(puurent pacxosa, KOTOphIil xapak-
TEpU3yer obiuee rUAPABIMYECKOe CONPOTUBICHHE THTEHHOMN GOPMBI ABHKYILEMYCH
pacmiasy. Ilorepu Hanopa 3aBucar or uenoro psfa GakTopoB: TpeHHAs METanna o
CTEHKH (OPMBI, OT NPOTHKEHHOCTH KAHANOB JMTHHKOBOM CHCTEMBI X ¢dopmel, ot
KOJMYECTBA H XapaKTepoB MMOBOPOTOR B 110730CTH Gopmbl M T.1. TouxocTs onpeaene-
H1A 3Ha4YeHUd KO3 dHIIMEHTa OKa3bIBaeT BIHAHHC HA PacyeT CeYeHHs IEMEHTOB
JHTHHUKOBOW CUCTEMBI.

Ha ocHOBaHHH ONIBITHRIX HAHHBIX KO3PPHUMESHT MHAPABIMYECKOTO CONPOTHB-
NIeHHs POPMEI HMEET Cile/lyIOLIHE 3HAYCHNUSA: JUTS TOHKOCTEHHBIX OTIHBOK CHOKHOM
kouturypatuu 0,3-0,5; ans KPYIHBIX OTAUBOK € TONCThIMU cTenkamu 0,7-0.8.

Pacxos MeTanna B euruILy BpeMeHH (C) Yepes OTBEPCTHE ITMTATENS MOKET OBITS

onpejesex no popmyne
G=uFp ,’Zng : (6)

rae F - oAb NONePEYHOro CeYEHKA NUTATENd, M.
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[ocne onpenesnienns ninow@agy NUMHTHPYIOIIETO CEYEHUs JTHTHUKOBOMK CHCTe-
MBi, THIOUIA/IH NONEPEYHBIX CEYEHUN OCTANIBHBIX DNEMEHTOB ONPEACINIOT H3 PeKo-
MEHAYEMBIX AN K200 CIIaBa COOTHOEHHH,
Tag, anst vyryHHbIX OTIHHBOK: JNETKUX: Fry : Fuy 1 Fa = 1,0: 1,05 : 1,1;
CpeannX: Fua:FueFoo = 1,00 1,1 11.2; kpynubiX: Fra:FunFae=1,0:12: 1,3(1,4).
JUa cransubiX OTNMBOK: Fr t Fun i Fer = 1,0: 1,1 : 1,2,

JUis 1IBETHBIX CILTABOB PEKOMEHYETCH NPHHAMATE HE3ANCPTYIO NHTHHKOBYIO
CHCTEMY C COOTHOIUEHHAMH MJIOWANCH ceuenns:
Paw ' Fiin * Fa = 103200405 Foee 2 Fain s Fee =1,0: 4,0 : 4.0
Ko st Fa = B0 205308 W s Fuy : Fon=1,0:23,0 : 60.

3apanne 1. DKCNEPUMEHTANLHO OTNIPEAEHHTH PACXOJ MOACNBHON KHIKOCTH
(BOJa, FIMUEPHN) MPH TEUCHUH €€ B NNTHUKOBBIX CHCTEMAax ¢ PAa3IMYHBIMH Ceue-
HUAMM nuTareneH 1 KooGPUIHEHT pacxoaa 3THX IUTHUKOBBIX CHCTEM.

Jazaume 2. PaccumTaTh JIMTHUKOBYIO CHCTEMY JUIS KOHKPETHOMN OTIUBKN.
Hanupie no marepuany, secy, npeotianarouiei TONIMHHE CTEHKH OTAHBKH BRIIAIOTCS
npenoiaBaTesnem.

NMOPAJIOK BBITIOJIHEHWSA PABOTDI

1.03HaKOMHUTECS € OCHOBHBIMM TIOJIOIKEHHsM, HHCTpYKIHed no TB u 0OopyHOBaHKHEM.

2 Honyuurs 3aaanue.

3.Paccuntars nionia/b NONEPEYHOTO CEYEHHA MOAENICH NUTATENeH.

4.YCTaHOBUTL TMUTATEb B MOJCND THTHUKOBON CHCTEMBI ¥ 3AMONHHThL €6 WHIKO-
ctbi0. [ocne Toro kax ABHKEHHUE XUAKOCTH NPUOBpETeT YCTaHOBUBUIHICS XapakTep
(yposens B yaie GyAET NOCTOAHHBIM, a CTPYS BBLITEKAIOWEH WHAKOCTH TUIABHON K
cTabuABHON) O/INOBPEMEHHO C BKIIOYEHHEM CEKYHAOMEpa MOACTABHTEL €MKOCTE M
B35 Th KOHTPOJIbHBIE TPOOL! XKUAKOCTH 3a ONPEASNEHHOE BPEMS. 4

3. AHanornyHbiM ¢nocoboM HCMBITATH MOAENL NUTHHKOBON CHCTeMbl ¢ 4-5 nuTtare-
namu. Tlpu nposeieriy Heenenopanmi HeO6X0MMO CTpOro cobmoaaTh noCTOAHCT-
BO YCAOBHH 3aNHBKH.

6.0npeaenyTs BeC KOHTPONBHEIX TIPOO HAKOCTH W PACCYHTATH PACXOJL AT KAXROi

MOJIENHA AUTHUKOBOH CHCTEMBL.

7.11o Gopmyite (8) HaiiTy K03PPUUREHT pacxoia JUIA MOAENEi THTHUKOBBIX CHCTEM.

§.CocraBuTh OTYET.

COHEPXXAHUE OTYETA

1.Lens paborer. ;
2.Kpatkas TeopeTHYECKas YacThb.
3.MeTtonuka npoBeIeHHs IKCTICPUMEHTA.
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4.3CKU3 IMTHUKOBOM CHCTEMBI.

5.I'paduk, xapaxrepusysomuii HiMeHeHue KOIPPHUHEHTA pPacxosa IUTHHKOBON
CHCTEMBI B 3aBUCHMOCTH OT CEYEHMA NMHTATEIIN.

6.Pacuer TMTHUKOBO# cHCcTeMbl 1N KOHKPETHOH OTIMBKH.

7.Boison.

KOHTPOJILHBIE BOIIPOCHI

1 .Hasnauenne nutHuKoBoii cuctemsl. Tpebosanna npeasspnsempie k JIIC,
2. Knaccupuranms JTUTHHKOBBIX CHCTEM.

3.3/1IEMEHTB! THTHUKOBBIX CHCTEM M MX HA3HAYEHHE.

4.Tlopanok pacuera THTHHKOBEIX CHCTEM.

5.Bamsnue xosdduumenra pacxona na MetananuecKuii Hanop.

CITMCOK JIMTEPATYPbI

I. Pabunosirt 5.B. Beenenne B mareiinyio runpasiuky / B.B. Pa6unosuy. - M.: Manm-

HOCTpoeHue, 1966.

2. Qybuuxuii .M. JIntaukosste cucrems: / .M. Hy6uuxuii - M.: Mamirus, 1969,

3. CnpaBounuK 110 4YyryHHOMY NUTBIO! pea. M. T'. Tupwosnya. - M.: Mamuno-
cTpoenne, 1978.
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MHCTPYKIUS 11O TEXHUKE BE3OINIACHOCTH

1. Iepen navasiom paboT cTyAeHTHI 00513815 NPOHTH HHCTPYKTAX 110 TeXHuke He30-
MacHOCTH. :

2. Ilpy BuinonHeHnu paboT CTYAEHTH IOHKHLI HAXOANUTLCA TONLKO HA NpPEAHA3Ha-
YEHHBIX JUIS 3TOrO MeCTax, XONACHHUE 10 NabopaTopuu, He CBA3AHHOE C NpoBe/ie-
Huem pabor, CTPOre 3anpetaercs.

3. 3anpeinaercs BKAIOMEHME paaiuvubix npubopos, neyeii, obopyaoeanusa 6e3 pas-
peiienus nabopanTta Wik npenojanarens.

4. PaboTbi, CBA3aHHBIC C HCNONBIOBAHMEM TOKCHUYHBIX BEUIECTB, IPOH3BOAKTE TOJb-
KO B NPHCYTCTBHH npenojasarens v nabopanta npy HaNMYMKH XOopoule Bbl-
TANKHOHU BEHTHAAIIUN.

5. Cobmogars 0CTOPOXHOCTE NpH pabore ¢ MeKTpUUeCKUMU NIPUGOpaMu.

6. Tepemoyuenue B npubopax MPOH3IBOAHTE TONBKO NPH OTITIOYEHHH MTHTAIOLIEH CETH.

7. Ilpu paGote ¢ CKATHIM BO3YXOM TINATEABHO CIEAHTH 38 HCMPABHOCTHIO NpHOO-
POB, KOHTPONUPYIOLLHX JIaBIeHHE B BO3AYIIHON CETH.

8. PaboTtel ¢ WHIKMM METanioM INPOU3BOAWThE B 3aLUMTHON ojexne (xanar, OukH,
NepYaTKH).

9. Pasnuunbie BewecTBa Npv MOMEIEHHH B Neyb JOWKHBI GBITH NpeaBapuTensHo
NOACYIICHBI JUIS YIAJICHUS MTOBEPXHOCTHOH BAATH.



