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1. BE3OITACHOCTb JIMNTEMHOI'O TTIPOM3BOJACTBA

B nureiiHbIX 1exax MaIlIMHOCTPOUTENBHBIX 3aBOJOB IIMPOKO
NPUMEHSIOT TeyHoe o0opynoBaHHEe. B  MmiIaBWIBHBIX — OTHENICHHAX
UCTIONB3YIOT BarpaHKH, TyTrOBBIC MIEKTPUYECKHE U BHICOKOUACTOTHBIE MeUn
u T.O0. B (OPMOBOYHBIX W CTEpKHEBBIX OT/ACIEHHSX YCTaHABINBAIOT
CyIIMNIa pPa3IU4YHbIX KOHCTPYKIMH Ui CYIIKH (OpM M CTEp)KHEH, B
CMECEIIPUIOTOBUTENIBHBIX — CYIIIJIA ISl CYLIKHU IeCKa U TJIUHBL

IIpn orpoMHOM pa3zHOOOpa3UM NMPOMBINUICHHBIX MedYei OOIUMHU Uit
BCEX HHX SIBIIOTCS MPOLECCHI MIPEBPAIIEHHs KAKOTO-THO0 BU/a SHEPTUH B
TEIJIOBYI0O W TIEpefadyn TEIUIOTHI HarpeBaeMoMy Marepuany. IIpomeccy
TEIJIOOOMEHa  JOJDKHBI  OBITh NMOAYMHEHBI: TOpPEHWE TOIUIMBA —
NpEeBpaIlleHNe XHUMUYECKOW OSHEprud B  TEIUIOBYIO; IIPEBpAICHHUE
NIEKTPUYECKON YHEPTHU B TEIJIOBYIO (B IEKTPHUECKUX Ie€4ax), IBUKECHUE
raza B pabo4eM IPOCTPAHCTBE TeUeH U T.1.

Pa3zHooOpa3ue NpOMBIIUICHHBIX MeYei, UCIOJNb3yeMbIX B JIMTEHHOM
MIPOM3BOJICTBE, BBI3BIBACT HEOOXOAMMOCTh HX pa3JieleHHUS Ha OCHOBHBIC
TPYIIIBL.

['maBHBIMM 3TanmaMu TOJY4YEHUS TOTOBBIX W3JEIUN B JIUTEUHOM
MPOM3BOJICTBE SIBISIOTCS pacIUlaBICHHE METaula M €ro pasjMBKa IO
(hopmam H 3aTeM B psiIe CiIydaeB TEPMOOOPaOOTKA OTINBOK.

Ileun pasnmmuaroT JUIA  TOIyYeHHWsS pPAaCIUIaBICHHOIO  MeTaia
(rraBmiibHBIC), JUIA HAarpeBa OTIHMBOK C HEJBI0 HX IOCIEAYyHOIICH
TepMOOOPaOOTKH (HarpeBaTeNbHBIC) W M CYIIKH JIHTEHHBIX (QopM
(cymmna). Bo Bcex 3THMX me4ax NPOTEKAIOT HPOLECCHl NPeBpalleHUs
Kakoro-Jim0o BUa SHEPIHU B TEIUIOBYIO M 3aTEM Mepe/laud 3TOH TeIUIOThI K
pacmiaBiIsieMOMy, HATPEBaEMOMY WM CYIIMMOMY MaTepHay.

Ilo cmocoOy reHepanuu TEIJIOTHI BCE IE€YM MOAPA3ICNAIOTCS Ha
TOIJIMBHBIE, TA€ TEIUIOTAa BBIIENAETCS 3a CUeT TOpeHHs TOIUIMBA, M Ha
NIEKTPUYECKHe, TJe JJIEKTPO’HEpPTus Ipeobpasyercsi B TEIUIOTY
NIEKTPUYECKON IIyrod, HarpeBaTelIbHBIMHM 3JIEMEHTAMH CONPOTHUBICHUSI
WIN UHOYKIUEH.

Pabora meuei, xapakTepu3yeTcss TEILIOBOH MOIIHOCTBHIO, TEIIOBOH
Harpy3KoH, TeMIepaTypHbIM U TEILUIOBBIM PEXKUMaMH.

Tennoeas mowmocms (Bblpakaercss B KBT) — 3T0 HambOousbinee
KOJIMYECTBO TEIUIOTHI, KOTOPOE MOXHO MOAATh B MEYb.

Tennosas Haepyska — 9TO KOJIMYECTBO TEIUIOTHI, KOTOPOE
(haKTHYECKH MMOJIAETCs B TIeUb.

Temnepamypmuiil pexcum — 3TO W3MEHEHHE TEMIIEpaTyphbl NeYd BO
BpPEMEHH.

Tennosoti pexcum — 3TO U3MEHEHHE TEIUIOBOI Harpy3Kd BO BPEMEHH.
Ilo TemnoBoMy pexuMy HeUYH MOAPA3AEIAOTCS Ha pabOoTarolIue Mo



KaMEepHOMY PEXXHUMY U METOJANYECKOMY.

[leun, pabotaromue MO KaMEpHOMY pPEXHMY, IMOJAPA3ACISAIOTCS Ha
MeYU HEeMPEPBIBHOTO U MEPHOIUYECKOT0 AEHCTBHS.

B nmnewax HempephIBHOrO MJEWCTBUS U3ACIHS 3arpyXxarorci u
BBITPYXKAIOTCSl HenpepblBHO. Eciau B meunm Haxomurcs OOJbLIOE YHCIIO
M3JENUl, yNaleHWe W 3arpy3ka OJHOrO NPAaKTU4YECKH HE W3MEHSET
TEIUIOBOTO PEXKUMA, T.€. TEMIEpaTypa MEYHOro INPOCTPAHCTBA OCTAETCS
MIOCTOSIHHON Ha TMPOTSKCHNH BCETO BPEMEHHU pabOTHI TIEUH.

B nedax nepuoauyeckoro AEUCTBUA TEMIEPATYpPHBIA PEXUM €YU
U3MEHSETCA C TEYEHHEM BpPEMEHH (II€Ub C BBIKATHBIM mojoMm). [locie
3aBEpLICHUs] TEPMOOOPAOOTKU IOJ] C OTIIMBKAMH BBIKATHIBACTCSI W3 IICYH.
Temneparypa neuu 3Ha4YUTENbHO CHuxkaerca. Ilocie 3arpy3ku HOBOHM
MapTHH OTIUBOK TeMIepaTypa paboueil kaMepsl €Yl BHOBb IIOBBIIIIACTCSA U
T.I.

B mneuwax, pabotarommx MO METOAMYECKOMY PEXKUMY, TemIeparypa
HU3MEHseTCs 10 AJIMHE MeYr WM BO BpeMeHH (TyHHeNIbHasl edb Ul OTXKHTra
yyryHa). TeMrepaTypHbIil ee peKUM 3aBUCUT OT TPeOOBaHHI TEXHOJIOTHH.

OCHOBHBIMH XapaKTepUCTUKAaMHU paboThl meun sBisrorces ee KII,
K03 ppunneHT HCTIOTIH30BAHUS TOTLIIMBA (KHUT), a TaKxKe
MPOU3BOUTEIBHOCTD MEYH.

KII[J] — 5T0 OTHOILIEHHE IOJIE3HO 3aTPAYEHHON TEIJIOTHI K IOJHOMY
KOJIMYECTBY TEIUIOTHI, TIOAHHOMY B IIeUb (BKJIIOYAs TETUIOTY C ITOJOTPETHIM
BO3JIyXOM H T.II.).

KHUT — »5T0 OTHOLIEHHWE TIOJIE3HO 3aTPAadeHHOW TEIJIOTHl K
KOJINYECTBY TETUIOTHI, BBIENAEMOMY TOIIJIMBOM IIPH CTOPAHUH.

IIpouszgodumenvrocms neuy — KOIMYECTBO BBIMIABICHHOIO MeTajlIa
JUId  TUIaBHJIBHOW — TeYH, IIeperperoro MeTamia I MHKCEpOB U
pa3laTouHbIX Medyel, TepMooOpabOTaHHOrO MeTaula ISl TEPMUYECKHX
nedell ¥ BBICYIIEHHOTO MaTepuana Ajsl CyIIuL.

[Ipon3BoANTENBHOCTh TI€YM CBsI3aHA C €€ TEIUIOBOM paboToil: yem
OoJbIlle Pa3HOCTH TEMIIEPATYP MEXIY INEYbl0 M METaIIOM, TeM ObIcTpee
HarpeBaercss MeTaul. IIpOM3BOAMTENBHOCTh TIEYH 3aBHCUT OT €€
rabapuTHBIX pa3MEpOB M BPEMEHH TEXHOJIOTHYECKOro Tpolecca. B
HarpeBaTeNbHbIX 11e€9aX, B KOTOPbIX METAUT HEOOXOIMMO HAarpeTh JIMIIb JI0
3a/laHHOM TeMIepaTypbl, MPON3BOIUTEIHFHOCT BCET/Ia BBIIIE YEM B I€Yax,
B KOTOPBIX METaJUl IOocje HarpeBa TpeOyeTcsi OIpeneleHHOe BpeMs
BBIJICPKUBATb.



1.1. OCHOBHBLIE TPEBOBAHU BE3OITACHOCTU I1PU PABOTE C
VHAYKUUOHHBIMU ITJTABUJIBHBIMU ITEYHAMU

TpeboBanus TeXHUKH 0E30MACHOCTH K KOHCTPYKLMUSM 3JIEKTPUUECKUX
meuel M K HMX YCTaHOBKe CBeAeHel B IIpaBunma  ycTpoiicTBa
3MEeKTPOYCTAaHOBOK. M3 HUX NPUMEHUTEIBHO K I€4aM CleJyeT OTMETHUTh
CJICTYFOIIHE TIOJIOKEHUS.

1. Bce xapkachl nedeil 1 IUThI JOJDKHBI OBITh 3a36MIICHBI.

2. Anmapatel W mpuOOpHl Ha IeYax IOJDKHBI OBITH PacHOIO0KEHBI
TakuM 00pa3oM, 9TOOBI 00ecTednBaIocs 6e30macHoe X OOCTyKUBaHHUE U
BO3HUKAIOIIUE NPH SKCIUTyaTalldH amlapaToB MCKPHI WM 3JICKTPUYECKHUC
JIYTH HE MIPUIMHIIN OBl Bpela 0OCTy KHUBAIOLIEMy MEpPCOHATy, HE BBI3BAIN
KOPOTKOT'O 3aMBIKaHHS.

3. PaccTosinne MekIy OIEKTPUYECKUMH BBIBOJAMHM Ha  Iieyax,
[IMHAMH, a TaKKe MEXAY HUMU M HEU30JMPOBAHHBIMHU METAJUINYECKUMU
94acTAMH JIOJKHO OBITh He MeHee 20 MM MO MOBEPXHOCTH HM30JAIKU U 12
MM II0 BO31yXy. PaccrosiHue OT HEM30JUMPOBAaHHBIX YacTEH, HAXOIAIIMXCS
MOJT HAMPSKEHUEM, 10 OTPaXKIeHUsl OJDKHO ObITh He MeHee 100 MM mpu
ceTkax U 50 MM TIPH CIUIOIIHBIX CHEMHBIX OTPaKACHHAX.

4. Onextpuueckue amnmaparsl (IIycKaTend, KOHTAKTOpHl W T.1.) H
NUPOMETPUYECKHE  NPHUOOPHI  PEKOMEHAYeTCS  yCTaHABIMBaTh  Ha
pa3/eNbHbIX IUTaX.

5. lns koHTpOMA 3a paboToit amekrponenelt MomHocTeio 100 kBT 1
6oree peKOMEHAYeTCS YCTaHABIMBAThH [0 OJJHOMY aMIIEPMETPY Ha KAXKAYIO
30Hy. lig asekTponeueil ¢ KepaMU4ECKMMM HarpeBaTeJsIMM aMIIEpMETPBI
YCTaHABJIMBAIOT HAa KAXKAYIO (asy.

6. HeobOxomumo UCKITIOUUTh cityyaitHoe MPUKOCHOBEHHE
OoOCIy)XMBAIOIIETO  IepCOHaja K  HarpeBaTeNIbHBIM  3JJIEMEHTaM,
HaXOSAIMIUMHUCSA TOJT HampsbkeHueMm Oomnee 36 B. [[nst aToro mpuMeHsIOT
OJIOKMPOBKH, OTKJIIOYAIOLIME 3JIEKTPOINEYH OT CETH NPU OTKPBIBAHUH HMX
OKOH.

[epeuncnennsie TpeOOBaHUA OTHOCATCA K II€4aM, pabOTAIONMM IpH
HanpspkeHnd 10 1000 B. K mewyam, paboraromuM npu HanpspkeHUH Oolee
1000 B, mpumenstoTcs Ooee )KecTKue TpeOOBaHUS.

B mewax c mpuHYyIUTENBHON IMpKymsueld pabodell atMocdepsl, B
KOTOPBIX HE MCKIIOYEH BBIOPOC TOpSYEro rasa 4epe3 OTKPHITHIA IPOEM,
JIOJDKHA OBITH OJIOKMPOBKA, OTKIIOYAONIAasl NMUTAHWE SJICKTPOJBHUTATENeH
MEYHBIX BEHTHJIATOPOB, KOTOpHIE OOECHEUMBAIOT LUPKYIALNUIO TEIHOMN
aTMOochepsbl, Iepe OTKPHITHEM 3aCTIOHKH FITH KPBIIITKH.

ConpoTuBJICHNE HM30JLIIUN HHIYKTOPAa OTHOCHUTEIHHO KOpIyca IeqH
onpenenstor u3 pacdera 1000 Om Ha | B HOMUHANBHOTO HAMPSHKEHUS
MHIYKTOpA.



ComnpoTHBIIEHHE H3OJSIMU MEXIy OTHEIbHBIMH YacTAMH KOXyXa
MeYl C TMPOJIOKEHHBIMH MEXIy HUMH M3OJISILMOHHBIMHU IPOKJIaJKaMH, a
TaK)Ke MEXJY BCEMH CTSDKHBIMH OOJNTaMM M KOKYXOM JIOJDKHBI OBITH HE
menee 0,5 MOw.

W3zonsuuio MHAYKTOpa OTHOCHUTENIFHO KOpIyca CIeIyeT HCIBITHIBATH
MOJ HampsHKeHWEM B TedeHHe | MHH, KOTOpOe paBHO IBOWHOMY
HOMUHAJIFHOMY HaNpsDKEHUIO MpH paboveM HalpsHKCHUH Ha HHAYKTOPE 10
1000 B n 1,3 HOMHHaNBHOTO HANpsDKEHUS TpH pabodeM HampsHKEHUH
6omnee 1000 B.

CymecTByeT OMacHOCTh OHMOJIOTHYECKOTO BO3ACHCTBHS Ha OPraHH3M
YEJIOBEKa 3JIEKTPUUYECKOr0o M MarHuTHoro mnosnei. Jlo wacrotel 100 xI'n
TaKoe sABJICHHE MpaKTHUecKu oTcyTcTByeT, oT 100 kI'm — 30 MI'n, nanee ero
BO3JICHICTBHE BO3pPACTAEeT C yBENWYEHHEM 4acTOThl. CTeneHb BO3NEHCTBUS
3aBHCHUT TaKXXe OT €ro NMPOJODKUTEIBHOCTH U PAacCTOSHUS pabodero mecra
OT HCTOYHHMKA ODJISKTPOMArHUTHOTO TIOJisi. Mepbl MPEeAOCTOPOKHOCTH
CBOJSITCSI K DKPAaHMPOBAHUIO W YIAJCHUIO MCTOYHHUKA IIOJII OT pabodero
MecTa.

Konmponvhuie sonpocwl

1. Kakoif TOKyMEHT periiaMeHTHpYeT TpeOoBaHMS 0E30MacHOCTH MpH
paboTe ¢ MHAYKIIMOHHBIMHY IIaBUIIBHBIMU IT€9aMH?

2. KakuM [OKHO OBITH PACCTOSIHUE MEXAY OJIEKTPUUECKUMHU
BbIBOJIaMH Ha N€4Yax, IIMHAMU, a TAKKE MCKIY HUMU U HEU3OJIUPOBAHHBIMU
METa/UIMYECKUMU YaCTIMU?

3. KakuM NOSDKHO OBITH PaccTOSIHHE OT HEM30JMPOBaHHBIX YacTew,
HaxXoJAIIUXCs MOoJ HAIPSAKEHUEM, 10 orpaxcneﬂym?

4. Kakum  o0Opa3oM  TIpOM3BOAMTCS  KOHTPOJIB 3a  paboToit
JJeKTpoIenen?

5. Kakne Mepsl IperocTOPOKHOCTH HPUMEHSIOT, YTOOBI MCKIFOUUTH
BpEIHOE BO3JEHCTBHE HA YEJIOBEKA 3JIEKTPUIECKOTO M MArHUTHOTO TOJIei?

1.2. OITPEAEJIEHUE IMTPON3BOACTBEHHBIX ®AKTOPOB,
BJIMAIOINX HA THTUEHUYECKUE YCJIOBUA TPYIA B
JIMNTEMHOM ITPOU3BO/ICTBE

TexHonoruss JUTEHMHOrO NPOU3BOACTBA 3aKIIIOYAETCS B IOJIYYECHUH
W3JIEAA U3 METaJlIa IMyTeM €ro TUTaBKW M 3alUBKH B (opMbl. CyliecTByeT
HECKOJIBKO BHJIOB JINTHS: B mecdaHble Gopmsl (10 95 % Bcero nmreitHOTO
MPOM3BOJCTBA), B MeTalIMueckue (OpMBI (KOKWIBHOE JIHNThE), B
0007109KOBBIE (POPMBI, JIUTHE MO BHIIIIABISAEMBIM MOACISIM (TIPEIIM3HOHHOE
JIUTHE), HEHTPOOEIKHOE INTHE U JINTHE MOJT TaBJICHHUEM.

Jlumve 6 necuanvie (3emasAmvie) ¢Hopmbl COCTOMT U3 OIEpalnit



NPUTOTOBJICHNS. (OPMOBOYHBIX M CTEPXKHEBBIX CMECEW, W3rOTOBIICHUS,
CYIIKH U cOOpKHU (OPM U CTepkHEeH, (POPMOBKH OIIOK, IIOATOTOBKH IUXTHI,
TUIaBKH METalula, 3aJMBKH €ro B ()OPMBI, BHIOMBKM W OYHMCTKH OTIIHBOK.
OCHOBHBIM CBIPbEM JUIS U3TOTOBJICHUS JUTEHHBIX (OPM CITYXKHT 3eMIIsl, B
COCTaB KOTOPOH BXOAAT KBaplicOJepiKalllue .MaTepuaibl 1 OPraHU4ecKue
NPUMECH, [ U3TOTOBICHUS CTEP)KHEH — TIECOK M OpPraHHYECKHe
kperurenu. Hapsay ¢ OCHOBHBIM cIIOCOOOM, HaXOIUT NMPUMEHEHHE METO]
M3TOTOBJICHUS TUTEHHBIX (POPM U CTEpIKHEH UI CaMOTBEPICIOIINX cMeceit
(IByXKOMIIOHEHTHBIH COCTaB M3 CBS3YIOIIETO — CyIb()aTHO-CIUPTOBOM
6apapl ¥ KpemuTensl — BOAHOTO PAacTBOPa XpPOMOBOTO aHTHAPHIA H Ap.).
IIpoces, pa3morn, cMmemmBaHue (HOPMOBOYHBIX CMecel, IpoxyBKa (HopM H
CTEp)KHEH, a TakKe Mpolecchl (POPMOBKH, BHIOMBKM M OYUCTKH OTJIMBOK
CBSI3aHBI C BO3MOXHOCTBIO TbLTeoOpa3oBaHus. Illmpokoe ucnonbp3oBaHue
TEPMHYECKUX TPOIECCOB (IUIaBKa MeTajjla B BarpaHKax M dJIEKTpoleyax,
3aJMBKa METa/lla B OIOKH, BHIOWBKA OTJIHMBOK, CYIIKa CTepkHEW U (HopM B
CYIIUJIIBHBIX neqax) O6yCHOBHI/IBaeT BBIJACJIICHUC 3HAYUTCIIBHBIX KOJHUYCCTB
KOHBEKIIMOHHOTO U Jyuucroro Temia (mo 100 — 170 Teic. kkam Ha 1 T
muths1). DopMOBKa ONOK, BEHIOMBKA M 0OpyOKa JINTHS OCYIIECTBIIOTCS C
MIOMOIIBIO, PYYHOTO, IMHEBMOMHCTPYMEHTa (ITHEBMAaTHUYECKHE TPaMOOBKH,
pPyOUIbHBIC MOJIOTKH) M BHOPAMOHHBIX MPUCIOCOONICHHH (MeXaHUYEeCKUe
(hOpMOBOYHBIE MAIIMHBI, CAMOBCTPAXMBAIONINECS PEIICTKH JUIS BBIOMBKH
oTMBOK). B mocnennee BpeMsi Uil BBIOMBKH CTEPXKHEH HCIIONB3yeTCs
anekTporuapodddexr. Tepmuueckoe BO3ACHCTBHE HAa MeETall W
NpUMEHsieMble B TPOM3BOJCTBE (OPMOBOYHBIE MaTE€pPHUABl  MOTYT
NPUBOJUTE K JNECTPYKLIMH OPraHUYECKUX BEILIECTB, BBIAEICHUIO B BO3IYX
NPOJYKTOB HX PA3JIOKEHUS M HEMOJHOTO CrOpaHMs, a TaKkXkKe a’po3oiieil
BXOOAINMUX B MCTAJ1JIbI KOMIIOHCHTOB.

Jlumve 6 00Oon0uKOGblEe Popmbl  MMEET PpAJA  TUTHEHHYECKHX
MPEUMYIIECTB MEPe IUTHEM B 3eMIISTHBIE (POPMBL: G0Jiee BHICOKYIO YUCTOTY
MOBEPXHOCTH OTJIMBOK, HCKIIOYAIOUIYI0 HEOJIaronpHsTHBIE MPOLECCH
00pyOKHM M OYHCTKH, yMEHBIICHHE pacxoa (OPMOBOYHON 3eMIIH, U3BIATHE
W3 Tporecca OJHOKPAaTHO OTpabOTaHHOW 3eMiM, YTO CHOCOOCTBYeET
YMEHBIIECHUIO Ynciia pabo4ynx, U UX KOHTAKTA C IbUIbI0 U BuOpanuen. CyTh
TEXHOJIOTUM COCTOMT B M3TOTOBJIEHHUHM ()OPM IyTEeM HAHECEHHsS CMeCcH
(mecok W KpemuTellb) HEMOCPEACTBEHHO Ha MOJENb s 00pa3oBaHUs
obomouku. O6om09Ka criekaeTcs npu temneparype 150 — 350°,0tBepaeBaet
1, Oyaydu OTAeNieHa OT MOJEINH, MPENCTaBIseT cO00 TOTOBYIO (GopMy, B
KOTOPYIO BBOJAT PACIUIABJICHHBIM MeTajll. B mpou3BOACTBE UCIOIB3YHOTCS
KpETnTeIN!, HPE/ICTABJISIONINE coboii CMeCh HCKYCCTBEHHBIX
TEPMOPEAKTUBHBIX CMOJI (TyJabBepOakenmuT — ¢eHoapopMaTbACTHIHAS
cMoJIa, JpeBecHOIEeKoBbIi kpacutensb [1C-1 Ha ocHOBe (hopmaibaerHIHOM



CMOJIBL, TIeKa ¥ ypPOTPOIIMHA U Jp.).

TexHONMOTH ~ MOYHO20 UMb NO  BbLINIAGIAEMbIM — MOOENIAM
3aKJIF0YAETCS B U3TOTOBIICHUU:

a) «OOKOB BOCKOBOI MOJIEININ» U3 CTeapuHa, napaduHa, ie3epuHa;

06) OrHeymopHOH CyCNeH3UH U3 JSTWICWINKATa, MapllaluTa U
M30IIPOTIAIOBOTO CIIUPTA WIIX alleTOHA.

Mogenu norpyarTcs B OTHEYHOPHYIO Maccy, OOCBHITAIOTCA MEIKHM
KBapIIEBBIM MECKOM, BBICYIIMBAIOTCS B MapaxX. aMMHAKa M BBIIJIABISAIOTCS
n3 oOpasoBaBmieiics o0Oomoukn. OOONOYKM MOMEIIAIOTCS B OIOKH,
3aM0JIHAOTCS IIAMOTHOM OrHEYNOpPHOM TJIMHOM M KBapLEBBIM IIECKOM,
0OXKHTaloTCsl B TE€YM M 3aJMBAIOTCA MeTauioM. s y#aneHus KBapIeBOH
IJICHKH C TOBEPXHOCTHU TMOJTYYCHHBIC OTJIUBKU O6pa6aTbIBa}OTCH
KayCTHYECKOM COMOM U OUHUILAIOTCS OT NPUOBLIEH  OCTATKOB JIUTHHKOB.

Jlumve 6 memannuyeckue @Gopmbi TPUMEHSECTCS Ul TOJYyYCHUS
n3aearsd U3 4yryHa. Ot1nnunie ero ot ApYTrux BUJAOB 3aKIIIOYACTCA B PE3KOM
OTpaHMYEHUH TNPUMEHEeHUs (OPMOBOYHBIX MAaTEpUalioB (UCIOJIb3YIOTCS
TOJIBKO CTEPIKHHU).

Llenmpobesicnoe numve TPUMEHSIETCS TIPH H3TOTOBJICHHU IIOJIBIX
IWIMHAPHYECKUX  m3ienuii  (TpyO, ruib3). Metamn 3anmBacTcsi BO
BPAIIAIOIIYIOCS TPYOY, HOMELICHHYIO B OXJIAXKJaEMBIH [IIHHIIP.

Jlumve noo Oagienuem 3aKIOYACTCS B MITAMIIOBKE IETaled U3
pacIuIaBICHHOTO MeTaJuIa B CTanbHOU hopme. [Ipumensiercs, kak mpaBuIlo,
JJIA U3rOTOBJICHHUSA OTJIMBOK M3 IIBECTHBIX MCTAJIJIOB U CIIJIaBOB (I_[I/IHK, MEIb,
Mar"Hvii, cuiymMuH u ap.). llpomecc 3anuBku wMeTamna B Gopmy
MMPpOU3BOJAUTCA BPYUHYIO, MITaMIIOBKa — Ha CHCHUAJIBHBIX JIUTEWHBIX
mpeccax.

T'ueuenuueckas xapaxmepucmuxa ycioguii mpyoa

I[Ipn smTee B mecuaHble (GOpMBI  OZHMM W3  OCHOBHBIX
HEOIAronpusaTHBIX (AKTOPOB SIBIISIETCS 3aNBUICHHOCTh BO3AYIIHOM Cpezbl
KBaplcoaepkalmMn Marepuanamu (popmoBouHas 3emiist U mecok). [Ipu
MPUTOTOBIICHUN (POPMOBOYHOM 3eMIIM B BO3IyXe OOHapyxkuBaercs a0 105
mr/mM® meutd, npu GopMoBke — 10 10 Mr/m°, npu BHIOUBKE JNUTHA — 10 66
Mr/M3, TIpM OUMCTKE JUThs B Gapabanax — jo 70 mr/m3, rpy6oii o6aupke Ha
HCKyccTBeHHBIX abpasuBax — 40 mr/m°. IIsuis comepxut go 20 — 30 %
KPHUCTAJUTMYECKOH JBYOKHCH KpPEMHHUSI M XapaKTepU3yeTcs BBICOKOM
JIMCTIEPCHOCTHIO. BBeleHNEe B TEXHOJOTHMYECKHH IMKJI O0OOPOTHOW 3eMIH
(10 - 15%), o6manaromieit Hawbosice BBICOKOW JAUCIIEPCHOCTHIO,
YBEJIMYMBAET BO3MOXKHOCTH IbUIeOOpa3oBaHusi. Bbicokas 3amlbUICHHOCTb
(no 80 Mr/m%) UMena MeCTO IpPH NEeCKOCTPYHHOM OYHCTKE JIUThA. DTOT BUJ
OYMCTKM B 3alpelieH. 3aMeHa IIeCKOCTPYHHOW O4HMCTKH  Ooiee



MPOTPECCUBHBIMU JPOOECTPYHHOI 1 0COOCHHO TMAPOOYNCTKON MpuUBENa K
PE3KOMY CHIDKEHHIO KOHLEHTpanuu melad. HamOonee arpeccuBHa NbUIb,
oOpa3zyrommasicss Ipd OOpyOKe CTalbHOTO JIMThs, TaK KaK B pPe3yJbTaTe
TEPMHYECKOTO BO3JCHCTBHA BBIICISIFOTCS  KPUCTAOAIMT, TPUMMIHT,
obaatone Handoliee BBIPaKEHHBIM THEBMOKOHUOTHYECKUM JICHCTBUEM.
IMoctymnenne B BO3AyX a’po3osieii (KBaplieBas IBUIb, IYJIbBEpOAKEINT)
UMeeT MECTO U TIPH JIUThE B 000JI0YKOBEIE (DOPMBL.

Bo3gymnas cpema  JIMTEHHBIX  LEXOB  MOXET  3arps3HATHCS
KOMIUIEKCOM Ta3000pa3HbIX XMMHUYECKHX BemecTB. Hamboiee moCTOSHHBI
6marogapst MHOTOOOpa3Wi0 HMCTOYHHMKOB KOHIEHTPALUH OKHCH YIiepoja
(mpu cymke (OPMOBOYHBIX 3€MeNb, 3ajJHBKe (OpM, IUIABKE MeETajlia,
BBIOMBKE OIOK). MakcuMasbHble KOHIIEHTPAlUUd MOTYT JOCTUTHYTH 120
mr/mM3. TIpu 3TUX ke TpOIEccaX BO3MOXKHO MOCTYIUIEHHE B BO3IyX
CEepHHCTOTO Ta3za. B pe3yibTaTe TEPMOOKUCIUTENBHOW JECTPYKLIUH
OpPraHMYecKuX IMpHMecel BO3AYIIHAs cpela 3arps3HsIeTcsl aKpOJEHHOM,
HelpeaeIbHbIMU YIIICBOJOPOAAaMH (IIPU HCIOJIB30BAaHUU B W3TOTOBJICHUH
KpEeNUTEeNIeH  PAacTUTENbHBIX  Macel), (QeHomoM,  (HopManbaeruaoM
(nmpumenenne (eHonGopMaIbIECTHAHBIX CMOJ), OKHCJIAMH a30Ta, 030HOM
(mpumenenue smektTporugpodddexra mpm BEIOMBKEe crTepxkHed). He
UCKIIIOYEHO  TOCTYIUICHHE B  BO3AYX COCOUHEHHH XpoMmMa  IIpH
UCIIONIb30BAaHUN ~ camoTBepieromux cMmecedl. Crnenudukoil JuThs B
0007109KOBBIE  ()OPMBI  SBISIETCS  BBIJENICHHE B BO3AyX IPOAYKTOB
TEPMOOKHCIIUTEIBHON JIeCTPYKIMU (ITMPOJIN3a) CMOJI KpenuTens — QeHoda,
CO, yraeBoopoaoB, BO3MOXHO 3,4-OeH3nupena. [Ipu mnaBke u 3aiuBKe
[[BETHBIX CIUIABOB M METAJUIOB B BO3/1yXe OOHAPYKUBAIOTCS UX ad3PO30JIU —
Pb (yutee cBuHIOBO# Gpon3s) Zn, Mn, Be (stuthe GepruioBoii OpoH3bI)
ap. Ilpy TOYHOM JUThE 1O BBINOJHSAEMBIM MOJEISIM  BO3MOXKHO
o0Opa3oBaHKe TPENENIbHBIX M HENpeAebHBIX YIJIEBOJOPOJIOB, aKpoJjenHa
IPU TIOJIOTPEBE MOJENBHBIX OJIOKOB, BBIACIEHHE ITAPOB PACTBOPHUTENECH U
STWICWINKATA, TapoB aMMHaKa IIPU CYIIKE MOJEIBHBIX OJIOKOB, IapoB
IIEJOYN TIPHU OYMCTKE OTIAMBOK. [Ipn imThe MOA IaBIEHWEM B MOMEHT
CMa3KH HarpeTsix opM B BO3LyX MOCTYNAIOT aKPOJIEHH, YTIIIEBOAOPOIBI.

Merteopoornueckre yClIOBHSI XapaKTepH3yIOTcs HeONaronpusTHEIMUA
napaMeTpaMu (BBICOKasi TEMIIepaTypa BO3[yXa M BO3JCHCTBHE JIyIHCTOTO
TelJia) MpH IUIaBKEe W 3alMBKE MeTajula. B MeHbIleil CTEeneHn oKa3biBaeT
BIMSHHE HA MHKPOKIMMAT CyIIKa CcTepkHed u (GopM H  BbIOMBKA
OCTBHIBAIOIIMX  OTIAMBOK. OcCTaJibHBbIE MPOLECChl  COBEPUIAIOTCS  IMPH
HOpPMaNbHOM TeMmmeparype, a B pse CIy4aeB M MPH T[OHWKEHHOH
(IUMXTOBBIN BOp, YJaCTKH OYHCTKH M OOpyOKM nuThs). B murelHBIX
KOHBEHEPHOTO JIMThS TOPSYME IPOIECCHl, KaK I[PAaBHIO, MOJIHOCTHIO
M30JIMPOBAHBI OT XOJIOJHBIX ((POPMOBKa, OUMCTKA JUThs U 1p.). B cpennnx
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KIMMAaTUYECKUX IIUPOTaX CTpaHbl B TEIUIBIA CE30H roja (HapyKHas
temrneparypa 25 — 30°) B 1uaBUIbHO-3aJIMBOYHBIX  OTAEJICHUSX
HaOJII0aIMCh TEMIEPATyphl Bo3ayXa B npenenax 34 — 37°, B BHIOMBHBIX 27
— 32°, Paboune HEKOTOpBIX IMpodeccHil JTUTEHHBIX LEXOB IOJBEPraroTCs

BIMSHMIO JIy4ucTOi »sHepruu, (craneapbl 1440 — 3120 xkxan/m%u,
pasmuBmmku 420 — 1080, mumakosuuku 440 — 1800, BeiOmBITHKH 200 —
31500 xxkan/m>-4).

[IpomsBoacTBeHHBII IIyM ©  BHOpamuWs  XapakTepHBl Ul
(hOpMOBOYHBEIX, OOpPYOHBIX ¥ OYHCTHBIX OTACJICHHH IMTEHHBIX IEXOB.
Bubpauyonssiii  ¢gakrop ~ oOycloBIeH ~ NPUMEHEHHWEM  PYYHBIX,
ITHEBMAaTUYECKUX MAaIIWMH (MTHEeBMaTHYEeCKHUe, TPaMOOBKH, MOJIOTKH,
MOJICPKKHU U T.1.). YacToTa BUOpaIuy KojaebaeTcs B MIMPOKUX Ipeaesax u
3aBUCHT OT KOHCTPYKLHMHM ITHEBMaTH4YECKOrO HWHCTPYMEHTa, €ro Beca,
TBEPAOCTH OTJIMBOK, BEJIMYMHBI JABJICHHUS CKAaTOro Bo3ayxa M Ap. (CM.
paznen «I[IpousBoacTBeHHast BUOpanus»). OMHOBpEeMEHHO THEBMATHUECKUE
WHCTPYMEHTHl TEHEPUPYIOT WHTEHCHBHBIN CpelHEe- W BBICOKOYACTOTHBII
IIyM, YPOBEHb 3BYKOBOTO JABJICHHSI KOTOPOTo MoxeT fnocturatsh 100 — 102
1b. JlomoTHATENPHBIMIA HCTOYHUKAMHU IIyMa CIIy’KaT OYMCTHBIE, OapabaHbI
(ypoBens uaTeHCcHBHOCTH 110 90 — 100 nb), Be1OUBHEIE pemetku (1o 86 — 90
nb).

Benymumu HO3010THYECKUMI (JOPMaMHU B IUTEHHBIX [I€XaX SBJISIOTCS
3a00JIeBaHMsI OPTraHOB JIBIXaHHUS U 0COOCHHO OpOHXUTHL. B mepByto oyepens
3TO OTHOCHUTCS K TpynmaM pabodnx oOpyOHOOUHCTHBIX OT/IEICHUNA U MOXKET
OBITH CBSI3aHO C BO3JEHCTBHEM IIbUIM, COAEpIKallel KBapl. 3HAYUTEIBHO
Gonee BbICOKa 3a00JE€BAEMOCTh HEBPUTAMH M HEBpPAITHAMHU. BBICOK
YPOBEHb IPOM3BOJCTBEHHOr0 TpaBMartu3Ma (oxkoru). Cpemm paboumx
JUTEHHBIX 1IEX0B BCTPEUAIOTCS CIIydau CHIINKO3a M BUOPAIMOHHON O0JIe3HU
(0OpyOmuKH, (OPMOBIIHMKH, CTEPKHEBIIUKA U [p.), MPOPECCHOHATHHOM
KaTapakThl (IUIABMIIBINUKN). BO3MOXHBI MOpakeHHs KOXH B pe3yJbTare
BO3JICHCTBUS ~ KpemuTeneil, coiepKalux  aKTHBHbIE  XHMHUYECKHE
coenuHEHU ((heHOT0(POopMATBICTHIHBIC CMOJIBI).

Ilpounaxmuueckue meponpuamus

ITnanuposounvie u apxumexmypHvie Meponpusmus 3aKIIOYAOTCs B
M30JSIIMM B OTJAENbHBIE TIOMEUIEHHS CKJIAIO0B, YYacTKOB pa3Mola,
OTJIENICHUH TIJIaBKH, 3aJMBKH, BRIOMBKHU (HOopM, (POPMOBKH, CYIIKH, OUUCTKH
uThA. JloJKkHA OBITH TPEIyCMOTPEHA KPOBJIIS, JOMYCKAIOIIAst OPraHU3aIlHIo
BO3AyxooOMeHa myTeM adpauuu. DoHapW HAA OTHEICHUSIMH TIJIaBKH,
3aJMBKHM M CYHIKM JOJDKHBI pacHojaraTtbCs BbIIIE, Ye€M HaA JApYyTUMHU
MOMEIIECHUSIMHY, I/I€ HET 3HAUUTENbHBIX TEIUIOBbLAENCHUNH. DoHapuU cenyeT
000py10BaTh BETPOOTOOMHBIMHM IUTAMH JUIsl OOECIeUYeHHs YCTOHMYMBOM
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BBITSDKKM. [llupnHa BceX TNPOJETOB JIMTEHHBIX LEXOB HE JIOJDKHA
npeBbIaTe 96 M s o0ecrieueHns HOPMaJIbHOT'O BO3AYyX00OMEHa ITyTeM
a’paryu.

Texnuueckue Mmeponpusmus  JTOJDKHBl — BKJIIOYaTh IPUMEHEHUE
MOTOYHBIX METOAOB INPOU3BOJCTBA JIMThS, OCYILECTBJIEHHE KOMIIIEKCHOI
MeXaHU3aIlNd W aBTOMATHU3AIlMH BCEX TPYAOEMKHX M OMACHBIX IPOIECCOB
(mpuMeHeHNe MEXaHWYECKHX CHT, CMecHuTened, OeryHoB, OapabaHOB B
3eMJICTIPUTOTOBUTEIHFHOM OTACICHUN, ITHEBMOTPAHCIOPT [UIA IOJAYd
3eMJIM, MeXaHW3alWs NOoJadd 3eMJIM  Ha (OPMOBOYHOM  ydUacTKe,
NpUMEHCHHE MAaIlMH JJIs BCTPSAXUBAHWSA 3€MJIM TIPH HAOWBKE BMECTO
PYYHBIX BHOpPOTPaMOOBOK, TIECKOMETOB B CTEP)KHEBBIX OTHEICHUSX,
npuMeHeHne (OPMOBOYHBIX MalllWH, BBIOMBHBIX PELIETOK, MEXaHH3alus
IIMXTOBBIX OIEpaIMi, JJIEKTPOBBIOMBKA CTEPIKHEH BMECTO MEXaHHMYECKUX
MPOLIECCOB,  OCOOCHHO  pPYYHOW,  OJIEKTPOXHMMHYECKOW  OYUCTKH,
00s3aTeNbHOE  YCTpaHEHHE IIeCKOCTPYHHBIX KaMep, aBTOMATH3aIHs
W3TOTOBJICHHUSI CTEPKHEN).

IIporpeccuBHBIMU pELICHUAMHU SIBISIOTCS: INPUMEHEHHE BarpaHok
3aKpHITOTO THMA, TpH padoTe KOTOPBIX BEIOPOCHI BPENHBIX Ta30B
YMEHBIIAIOTC B 6—8 pa3; BHEAPEHHE OSJICKTPOIUIABIIBHBIX IICUCH,
BEIOMBKA BBHINABIMBAHUEM, HCKIIOYAONIas IPUMCHEHHE BUOPAIIMOHHBIX
PEIIETOK; U3TOTOBJICHNE CTEPKHEH U (POPM U3 CAMOTBEPACIOIINX CMECEH.

CanumapHo-mexnuyeckue Mmeponpusmusi COCTOSIT B OpPTaHU3AINH
MPUTOYHO-BBITSHDKHOM BEHTWIALIMM BO BCEX OTHEICHMAX, KPOME CKIIAJIOB,
YKpBITHH O€ryHOB, IIApOBBIX MENBHHI], OapabaHOB, CHUT, KOXYXOB IS
00/lyBKM C BBITSDKHOW BEHTHJISILIMEH OT HHUX, OpraHH3alusl MPUTOKA B
pabouyro 30HY (3UMOW C TIOJOTPEBOM), TEPMETH3AIMU BCEX MBUIAIIUX
YCTPOMCTB M MEXaHU3MOB.

B (opMOBOYHBIX OTAENEHHUSX MPHUTOK JOJDKEH MPEBBIILATH BBITSKKY
BO M30eXaHWE TOCTYIUICHWS BPENHBIX Ta30B M HW30BITOYHOTO TEIUIA W3
COCEIHUX «TOPSYNX» OTACICHUH. B MIaBMIEHOM OTIEIEHUH HEOOXOIUMO
YCTPOHCTBO 30HTOB HAJ JKelo0aMH BarpaHoK, HaJ 3arpy30YHBIM
OTBEPCTHEM KOJIOITHIKOBOH TUTOIAAKH, B OTJACICHUH BRIOMBKH — MECTHBIX
OTCOCOB OT BHOPOCTaHKOB JUIsI BHIOWBKH CTEp)KHEH, OT MEXaHHYCCKHX M
IHEBMaTHYeCKNX BHOpopemeTok. B  0OpyOHOOYHMCTHBIX —OTHENCHHSAX
JIOJDKHA TIPEAYyCMAaTPHUBATHCS BBITSIKKA OT OOpYOHBIX CTBOJIOB, OYMCTHBIX
OapabaHOB, IpoOECTpYHHBIX Kamep. BEHTHISIIHS y4acTKOB ¢ OONBIIUMU
TEIUIOBBIACTICHUAMH  (paboune MecTa 3aJMBIIMKOB, IUIABHJIBIINKOB,
[IJTAKOBITMKOB,  BarpaHIIMKOB) JOJDKHBI ~ BKJIIOYAaTh  OPTaHU3AINIO
BO3MYIIHBIX Jymied Ha paboumx Mecrax. HeoOxomuma odMcTKa
BEHTWIAIMOHHBIX ~ BBIOpocoB, (arperar [IMBK). Bce arperars,
M3JTyYaroliye TeIuIo, J0JDKHBI ObITh TEPMON30IMPOBAHEI (BarpaHKH).
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Jluynast rurueHa paboYero-IUTEHIIMKa COCTOMT B IOCTOSHHOM
NPUMEHEHUH PECITUpaTopoB Ha ydacTkax ¢ BbiaenaeHueM nbutn (LIb-1-
«Jlerectok»), B TOJBb30BAaHWM 3alIUTHBIMM OYKAMH CO CTEKJIaMH,
HENpPOHMIIAEMBIMH 11  MH(paKpacHbIX Jydeid,, Ha paborax c
pacIuiaBJIieHHBIM MeTauioM. Heo0XouMo B 3TOM e Cilydae MOJIb30BaThCs
CHELOAEKION IS TOPSIUNX IEX0B (KOCTIOM U3 TEIUIOM3OJIILIMOHHON TKaHHU,
pykaBuiiel, OoTtmHKH). HeoOxommmo moONB30BaTECS aHTU(GOHAMH Ha
mpoueccax, I NPUMEHSCTCS  BUOPOMHCTPYMEHT, W  MATKUMH
«BHOpDOHETIPOHHUIIAEMBIM» ~ PYKaBUIIAMH TpU  pabOTe C  PYyYHBIMH
MTHEBMO3YOMIIaMHU M THEBMOTPaMOOBKaMH.

Jns coxpaHeHMsl TEIUIOBOro OanaHca OpraHM3Ma JOJDKHBI OBITh
000pyIoBaHbl KaOMHBI KPAaTKOBPEMEHHOT'O OTIbIXa pabovMx, MOJyIyLIH,
caTypaTOpBI-aBTOMAThI, PEKOMEHIyeTcsl J100aBiIeHHE MOBAPEHHON COMM K
nutheBoit Boge (0,5 %-ii pacTBOp), OEITKOBO-BUTAMHUHHbBIC HAITUTKH.

Jlnist McKItoYeHHsT KOHTaKTa pabOoTaroIMX C XPOMOBBIM aHTHIPUIOM
IIPY UCTIOJIB30BAaHUM CaAaMOTBEPJCIOIUX CMecel TPUTOTOBIEHHE PAacTBOPOB
[IPOU3BOJUTCS B CHELUAJIBHOM TIepMETH3UPOBAHHOW ycTraHoBke. Jlis
MPEeAYNPEXICHNS BBIACICHHUS MBUIN M KOHTaKTa KOXKH PYK pabOTaIoIuUX C
pacTBOPOM, COAEPKAIlMM XPOM, TIPH €r0 NPHUTOTOBJICHHH HEOOXOIUMBI
M30JIOMS yJacTKa OT YCTAaHOBKM M IieXa, MOJHAs MEXaHM3alWs 3arpy3Kd
XPOMOBOTO aHTHIpHIA B MEIIAIKy, YKPBITHE MEIIANKH C acHHparuceH,
MEXaHN3alMs 3aJMBKH TOTOBOH CMECH HEMOCPEICTBEHHO B CTEP)KHEBBIC
SITUKH, yMeHbIneHHe pH cmecu mo crmabomenounod, npumenenue 10%
CIJINKOHOBOTO KpeMa Ui 3allUThl KOXH, IIOCTOSHHOE MEAMUIMHCKOe
HaOoieHue 3a pabOoTaloOUIMMHU C 1IEJbI0 BBISBJICHUS MEPBBIX IPH3HAKOB
BO3ACHUCTBHS XpOMa Ha KOXY U CITM3HCTHIE.

O3710pOBUTENBHBIE MEPOTIPUATHS TIPH JIUThE B 000I0YKOBBIE (POPMEI
HE OTJIMYAIOTCS B IPUHIIUIIE OT NPUBEACHHBIX BbIle. [Ipu npoexTrpoBaHuu
BEHTWIIMA W PEKOHCTPYKIMM IEXOB JIMThS B OOOJIOYKOBBIE (HOPMBI
CJIelyeT y4ecTb psnl ocobeHHocTel. CMemmBaromuye OeryHbl U INIOCKOCTH
JIOJDKHBI OBITh OO€criedeHbl YKPBITHSAMH B BHJE CIUIOIIHOTO KOXYXa,
cMecHuTend (MEIaK) — B BHJIE BHITSHKHOTO MIKada ¢ paboynM IIpoeMoM B
nepenHed CTeHKe, O0ak ISl pacTBOPEHUS IIyJIbBepOaKelnTa B CIIUPTE —
BBITSDKHBIM — ImKagoM. B ¢opMoBouHOM oOTmeneHMM Ui  MECTHOM
BEHTWISILIMA OJHO- WJIM JBYXIO3UI[MOHHBIX MAalIMH © CTOJIOB JIJIs
CKJIEMBaHUS MOTYy()OpM HCIONB3YIOT TMaHeNb YepHOOEepeKCKOro mo Bceit
mupuHe pabodero yvactka (OPMOBKH WM IO BCeH [JIMHE CTOJA.
OtBepcTust medeil 00OpyAyIOTCS 30HTAMHM, pacloiaTaéMbIMH  HaJ
IBEpLAMH, C NPUHYAUTENIbHOH BBHITSKKOH 3600 M%/4 Bosmyxa Ha 1 M2
ceueHusi 30HTA. [IpH JHMThE MO BBHIILIABIISIEMBIM MOJIEIISIM TJIAHUPOBOYHbIE
MEPOTIPUSTHSL CBOAATCS K BBIACICHHUIO B OT/IEJIbHBIE TIOMEIIEHHUS OCHOBHBIX
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MPOU3BOJICTBE HMHBIX HPOLECCOB (HMOATOTOBKA HMCXOAHBIX MaTEpHAJIOB;
MPUTOTOBJIEHHE MOJIENBHOW MAacCChl; W3TOTOBJICHHE MOJAENEH; THAPOIH3
STWICWJIMKAaTa U TPUTOTOBJIIEHHE OTHEYNOPHON CYCIIEH3UMH; HaHECEHUE
OTHEYNOPHOI'0 IOKPBITUS, CYyIIKAa ,M BBIIUIABKA MOJEIBHOIO COCTaBa;
npokaiuBaHue ¢GopMm, QopmMoBKa, 3amMBKa M BHIOMBKA, OTICJICHUE
KEPaMHKH; HPUTOTOBICHUE MIETOYHBIX PACTBOPOB, BBIMICIAYNBAHHAE H
HOpMaJTH3aIlHs; OKOHYATeNbHAs 00paboTKa.

TpeboBaHUs K TEXHOJIOTMH M TPOM3BOACTBEHHOMY OOOPYAOBAHHUIO
COCTOSIT B PACILIABJICHUN MOZEIBHBIX COCTABOB JI0 TEMIIEPATyphl HE MEHEE
yem Ha 30 — 40° HmKe TOYKM HX BOCIUIAMEHEHMS, B MaKCHMAaJIbHOM
TepMeTH3alu ¥ MEXaHM3alMK Ollepaluii MpoceBa U pa3Moia KBapLEBOTO
Iecka M MaplIaiTa, 3arpy3KH U BBITPY3KHM CBIYYHUX MaTEpUaNIOB NPHU
MPUTOTOBJICHUHM OIHEYHNOPHOI'O MOKPBITHS, MEXaHU3AIMU JOCTaBKU (hOpM B
[IeYU U B YCTAHOBKE BBITIIABICHUS MOJEIBHON MAacChl, MX MOJaYd K MecTaM
3aJMBKH (OpPM M NepeMelIeHHs] KepaMU4ecKuX OJIOKOB M Omok. Bo Bcex
OCHOBHBIX IIOMEIIEHUSAX JOJDKHA OBITh OOIIEOOMEHHAass IPHUTOYHO-
BBITSDKHAsE BEHTHSILMA. Psjg pabouumx MecT U BHIOB 00OpYAOBaHUS
HEoOX0onnMO 00ecTieunTh MECTHOW BBHITSDKHOW BEHTHIISALMEH: BaHHBI A
MPUTOTOBIICHUSI MOJENBHBIX COCTaBOB, CTOJIBI, PYYHOT'O H3TOTOBJICHHA
MoJelel,  TMONyaBTOMAaTbl, paboune  CTONBI  COOPKM  MOJETEH,
3JIEKTPOTasUIbHUKH, JIEKTPOJIAHIETHI, YCTaHOBKH HaHECEHUS
OTHEYNOPHOTO TIOKPBHITHS, YCTAaHOBKHM OOCBHIIKM KBapIEBBIM IIECKOM,
KaMepbl aMMHAayHOW CYIIKM, CHTa JUI1 IPOCEBa MapIlajuTa, LIapOBHIE
MEJIbHUIBI, YCTAHOBKH BBITIABKH MO/ICJIBHOTO COCTaBa, MECTO (POPMOBKHU U
BBIOMBKH OIIOK, II€YN TPOKaIMBaHUs (HOPM, TUIABHIIbHBIC €YU, IUIABUIIBHO-
3aJIMBOYHOE OT/EJIECHHE, BHIOMBHBIC PEIIETKH, aOpa3sMBHBIE CTaHKH IS
3aYUCTKM,  YCTaHOBKAa  BBIIICNIAYMBAHUS,  CTOJBl  Ta30BOM WK
3JEKTPOYTOBOM PE3KHU.

[ GopbOBI ¢ IPOM3BOJICTBEHHBIM HIYMOM W BHOpammei ciemyer
NPUMEHSTD 3KpPaHbl, KOXKYXH, TIIYLHIMTENH, 3BYKOM3OJIHMPYIOIIHE KaOWHBI,
BHUOPOH30IISAIIMOHHBIE TIPOKITAKH.

[IpodunakTuueckre MEpONPHUATHS IIPU JIPYTUX BHIAX JIUTHS HMEIOT
Mmano ocobenHocted. Ilpm smThe B MeTayuTMYeckne (QOPMBI IS
HOPeJOTBPAlleHUs] MOCTYIUIEHHs] B BO3AyX OKUCH YIIepoja MNPHMEHSIOT
ra3oBble TOpENKH MpH Harpese (opmM, cCpeacTBa MeXaHW3alWHd IpU
BBITPY3KE JeTaneil, 3anuBke. Jlnd yMEHbIIEHUs TIa30BBLACICHUN IIpU
3anuBKe OOJIBIIOE 3HAYCHWE HMEET yJaJieHHE OKAaTWHBI C BHYTPEHHEH
MOBEPXHOCTH (POPM, UTO AOCTHUTAETCS OTKHUroM (opm. [Ipu neHTpoOekKHOM
JUTBEe HeoOXoIuMa IUIaHWPOBKA ITOMENICHHH, HM30JHPYIOUas «TOpSIHe)
MPOIIECCHl OT MPOYMX, MPH COOJIOACHWUH OOIIMX MAJIS JUTEHHBIX [EXOB
0370POBUTENBHBIX MeponpusITHid. O340pOBUTENBHBIE MEPONPUATHS NPU
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JUTBE TII0Jl JaBJICHUEM CBOJISTCS K YCTPOHCTBY MECTHOW BBITSDKHOM
BEHTWIILMKM HAJ THUIJIEM WIM Te4yblo, HaJ] MECTOM 3ajMBKH. Pabounii
JIOJDKCH OBITh 3alllUIIEH OT OpBI3r MeTajlla, TeIUIOM3Iy4YeHUs (dKpaH), Ha
pabodeM MecTe clieryeT MPeayCMOTPETh BO3AYIIHOE AYIINPOBAHHE.

YOopka HOJDKHA OCYLIECTBIISITHCS BIIQXKHBIM METOJIOM BO Bcex 0e3
UCKITIOUEHHS TIOMELICHIUSIX JINTEHHBIX LIEXOB U YJaCTKOB.

Koumponvuwvie 6onpocsi

1. Kakne cymecTByIOT BUIBI JTUTHS?

2. [lepeuncnuTe OCHOBHBIC TEXHOJOTHYECKHE OCOOCHHOCTH JIUTHS B
necyaHble (3eMIITHBIE) (POPMBI.

3. IlepeuncnnuTe OCHOBHBIE TEXHOJIOTHYECKHE OCOOCHHOCTH JIMThSI B
00011049KOBBIE (POPMBI.

4. [lepeurcanTe OCHOBHBIE TEXHOJOIMYECKUE OCOOCHHOCTH JIUTBS 110
BBIMJIABIIAEMBIM MOJCTISIM.

5. Ilepedncnnte OCHOBHBIE TEXHOJOTUYECKHE OCOOCHHOCTH JIUThS B
MeTaun4ecKkue (POpMbI, IEHTPOOEIKHOTO JINThS U JIUTHS MOJ1 IaBIICHUEM.

6. YKaxuTe OCHOBHBIC NPOW3BOJCTBCHHBIC (DAKTOPHI, BIUSIOIIHAC Ha
TUTHCHUYECKIE YCIOBUS TPY/Ia B TUTEHHBIX [IEXaX.

7. Kakne 3arps3HSOIINE BEIIECTBA MMOCTYIIAIOT B BO3AYIIHYIO CpEIy
paboueii 30HBI IUTEHHBIX IIEXOB?

8. KakoBBI OCHOBHBIC WCTOYHHKH ITyMa W BHOpPAllMM B JHTEHHBIX
nexax?

9. Kakne mpodeccuoHanbHble 3a00J€BaHMS  XapakTepHbI  JUIs
paboTaroMX JIUTEHHBIX 1IEX0B?

10. Kakue CyIiecTByrOT pa3HOBHIHOCTH MEPOIPHSTHIA, TIPUMEHIEMBIX
Jui obecriedeHns: 6€30IaCHOCTH Tpy/a B IUTEHHOM IPOU3BOJCTBE?

11. Ha3oBuTe cpencTBa WHAMBUIYAIbHON 3aIIUTHI, KOTOPBIMU 00sI3aH
MOJI30BATHCS PAOOTHHK JTUTEHHOTO IPOU3BOICTBA.

1.3 OYMCTKA BO3YXA OT BBIEPOCOB JIMTEMHOI'O
MNPOU3BOJCTBA

B mTeWHBIX TepMUYECKHMX IIe4axX OCYIIECTBIAETCS 00paboTka
METAJJIMYECKUX IMOKOBOK M 3aroTOBOK OTIITAMIIOBAaHHBIX W3JEIUN AJis
MpUuaaHuA um OIPEACIICHHBIX MECXAaHHUYCCKUX, XUMHUYCCKHUX )5
MeTaJUIOrpa)NIeCKUX CBOMCTB.

HpOI/I3BOJICTBCHHBIe IIpoLECChl B JIUTEUHBIX TEPMUYCCKUX TII€YaxX
COITPOBOXIAKOTCA BBIACJICHUEM B IMOMECIICHUE 3HAYUTCIBHOIO KOJIMYCCTBA
BPECAHBIX BEOICCTB, OCHOBHBIMHU U3 KOTOPBIX MABJIAIOTCA: TMPOAYKTBI
CropaHusl TOIUIMBa B Tl€4YaxX, a’po30Jid pacIUlaBOB IIEo4Yer u coseH,
MacisiHasi a’3po30Jib, YTJIEPOAUCTbIE COEAMHEHHUS U MbUIb IPU OUYUCTKE
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eTaneu.

JluteitHoe U TepMuUUECKOE MPOU3BOACTBA MO COCTOSIHHIO BO3IYIIHOM
CpeIbl ¥ YCIIOBHSM TPYIa OCTAOTCS OJTHHU U3 HAauOOoJiee HeOIaroNpUsTHBIX B
MAIIMHOCTPOUTEIHPHOM KOMIUIEKCE. B OOJBIIMHCTBE JIMTCHHBIX I[IEXOB
MPOI0JKAET MPUMEHSITBCS YCTapeBIICe TEXHOJIOTHUECKOE 00O0pYIOBaHME,
9KCIUTyaTaluss KOTOpPOTO COIPOBOXKIAETCS HWHTEHCHUBHBIM BBIIEICHUEM
BpPEAHBIX ra30B M NbUIM B BO3AYyX IPOU3BOJACTBEHHBIX NOMEUIEHMH U B
aTMocdepy.

JlutefiHple IIeXa TPEACTABIAIOT COOOW CIUIOIIHOE KOMIUIEKCHOE
MPOM3BOJICTBO, OOBCHUHSIONIEE pAN  PA3TUYHBIX  TEXHOJIOTHICCKHUX
IpoLeccoB. B cocTaB JMTEHHBIX LEXOB MAaLIMHOCTPOUTENBHBIX 3aBOJOB
BXOJSIT: TPABWILHOE OTACICHHC W IIUXTOBBIM JBOp, (OPMOBOYHOE U
CTEP)KHEBOE OT/ACJICHHS; y4acTKU pa3jiuBa, BHIOMBKU, OOpYOKH, 3a4HCTKH
OTJIUBOK U JIp.

B mnaBWiIbHOM — OTACNICHHHM MPHUTOTABIMBAIOT TPEOYEMBIA MO
XMMHMYECKOMY COCTaBy U CBOMCTBAM JIMTEHHBIM CILIAB, KOTOPBII 3aTeM
ciauBaeTcs B KOBIIM. J[Js TUTaBKM MeTaia HUCHOJB3YIOTCS B OCHOBHOM
BarpaHKd OTKPBITOTO M 3aKpPbBITOTO THIA, AYIOBbIE M HMHIYKTOPHBIE
3JIEKTPONECYUH.

Y nenpHBIC BRIACTICHUS BPESIHBIX BEIICCTB, 00Pa3yIOMINXCS IIPH IIaBKE
B BarpaHkax 4yryHa, coctasiisitoT: 18 — 20 kr nsumn 1 180 — 200 xr oxcuaa
yraepoga Ha 1 TOHHY BbIIIaBI€HHOTo Metamia. Ilpu Beimycke 1 TOHHBI
YyryHa W3 BarpaHoK B KOBIIM B BO3AYyX MPOU3BOJICTBEHHOTO MOMEIICHUS
BeLIENsieTCs 0koJio 152 — 130 r okcupa yriepona u 18 — 22 r npuim.

[Ipy mmaBke cTaaM W YyryHa B DJIEKTPOJYTOBBIX IeYaX, €MKOCTb
KOTOPBIX Ha MalTMHOCTPOUTENBHBIX 3aBOJIaX, KaK MPaBWJIO, HE MPEBBIIIAECT
50 T, KOIMYECTBO BBIJAECIIEMON MNbLIM cocTaBisgeT 6,5 — 10 kr okcuaa
yriaepoaa okojio 1,5 kr Ha | T BEIIIJIaBIsAEMOTO MeTaa.

[IprMeHeHHEe WHIYKIMOHHBIX TeUel CIOCOOCTBYET IallbHEHIIeMY
CHM)KEHMIO YJIEJIbHBIX BbIACJIEHUH BpEeIHBIX BellecTB: nbun 10 1,1 — 1,4 kr,
a okcuza yriaepona a0 0,1 — 0,12 kr Ha 1 T BelmycKaeMoro Merasuia.

IInaBka 1BETHBIX METAJUIOB M CIUIABOB Ha MX OCHOBE Ha
MalIMHOCTPOUTENbHBIX ~ 3aBOJaX OCYIIECTBISETCS B  OCHOBHOM B
WHAYKIHMOHHBIX Te4yax, Meyax COMPOTHUBIIECHUS U DJIEKTPOIYTrOBBIX IMedyax
CpaBHUTENBHO Majiol mpomsBogurensHOCcTH (0,15 — 2,0 T/9). Ilpm >TEHX
Mporeccax HapsAy C MBUIBIO U OKCHIAMH BBIJIEIISIFOTCS] CEPHBIN aHTHIIPUIT U
OKCHJIBI 230Ta.

Jlnst  03710pOBJICHUST YCIOBUM Tpylda ¥ JKU3HM JIIOACH OOJbIIIOE
3HaUYEHHE UMEET OYKMCTKA OT IBIIH ¥ ra30B, BLIOPAChIBAEMBIX OT BarpaHOK U
CTANCTIABWIIBHBIX ~ Tiedeld. OJMHAKo Takas OYHCTKA COMpPSDKEHa CO
CJEIYIOIIUMHU TPYIHOCTSAMU:
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— TEXHOJIOTMYECKUMH Tpolecc TIUJIaBKM 4YyryHa B  BarpaHkax
CONPOBOXKJAETCS BBIACICHUEM Ta30B, UMEIOIIUX BBICOKYIO TEeMIIEpaTypy
(mo0 900 °C);

— BBIACTAIONIAsICS MbUTb COACPIKUT YACTULIBI PAa3IMYHBIX Pa3MepOB
OT HECKOJBKHX MUJUIMMETPOB JI0 HECKOJBKHUX MHKPOMETPOB; MO CBOEMY
COCTaBy IBUIb BEChbMa Pa3HOPOIHA, T. €. OHA COCTOWT M3 YaCTHI] KOKCa,
(hITFOCOB M pa3IMYHBIX METAJUIMIECKUX COCAMHEHUH, (PU3UKO-XUMHUIECKHE
CBOMCTBAa KOTOPBIX TAKXKE PA3INIHEI,

— OIHOBPEMEHHOE BBIZICTICHHE IBUIM W Ta30B YCJIOXHIET BHIOOP
croco0OB OYHCTKH. MOKpEIH crmoco0, NPUMEHHMBIH IS yIIABIHBAHUS
TBUIM, HE TPUTOACH Ui OYMCTKH OT OKHCH yTIJIepoja, KoTopas mpHu
OOBIYHBIX YCIOBHAX IUIOXO pacTBopuMa B Boje. KaTtamutuueckoe
JoXuranue — 3(QQEKTUBHBIA COCOO OCBOOOXIEHUSI OT OKHCH YIiepoja,
0COOEHHO TIPH MOBBIIICHHBIX TEMIICPATYPax, OJHAKO HATMYHE MBI B Ta3ax
MPUBOIUT K OBICTPOMY 3arps3HCHHUIO KaTaju3aTOPOB U BBIBOLY HX U3
ctpost. [loHnxkeHue ke TeMrnepaTyphl ra30B MOCJIEe OYUCTKH UX OT IBLIH MPU
TIOMOIIIM BOZBI CHIKAET CTOMKOCTh KaTaan3aTopa;

— OompmIoil 00BEM BBINENAIOIUXCSA Ta30B TpeOyeT NPUMEHEHUS
OYHNCTHBIX YCTPOWMCTB 3HAYUTEIHFHOMN MPOU3BOAUTEIEHOCTH;

— BBIZCTICHUE BPESTHBIX Ta30B U MBUIH MPOUCXOIUT HEPABHOMEPHO BO
BpPEMECHHU.

IIbte  OTHOCHTCS K OMACHBIM W BPEAHBIM IPOU3BOACTBEHHBIM
(hakTOpaM, BOZHUKAIOIIUM MPH MIPOBEACHUH TEXHOJIOTMYECKOTO Ipoliecca B
JIUTEHHOM M TEPMHUYECKOM MpOu3BOJCcTBaX. [IblIb JUTEHHBIX LIEXOB IO
JIUCIIEPCHOMY COCTaBY OTHOCHTCS K MEJKOW W Mejbuaiiiieil (pakiusim,
KOTOpBI€ JJIUTENLHO HAXOJSATCS BO B3BEIICHHOM COCTOSSHUM B BO3JIyX€
paboueit 3oHbl. OCOOYyI0 OMAacHOCTh MPEJCTABISET MBUIHL C pa3Mepamu
gacturp 1 — 10 mxm. KomngecTBO MBUIMHOK pa3MepoM 10 2MKM MpHU
pPa3IMuYHBIX Mpoleccax B JIMTEHHBIX Liexax cocraBisieTr 62 — 87 % ot
o0miero 4YmWcina THUIMHOK HAXOMIIIUXCA B BO3IyXe. 3HAYHTEIBHBIC
BBIJICIICHUS TIBUTH, CONEpIKallell MBYOKHUCh KPEMHHS, HAOIIOMAloTCS TpHU
BEIOMBKE OTJIMBOK, B TIPOIIECCE TPUTOTOBJICHUS (OPMOBOYHBIX U
CTEP>KHEBBIX CMECEH, MPU M3TOTOBJIEHUM MOJENIEH W JPYrHX Olepanusix.
Taxk, pu OYNCTKE OTIUBOK B OapabaHax cojiepaHNEe ABYOKHUCH KPEMHUS B
BBICTICHUSX TIBITN JOX0IUT 10 94,3 %, a mpu BHIOMBKE OTIUBOK — 110 99,2
%. Kpome nByOKHCH KpEMHUS B TIBLIH COACPKATCS U APYTHE YACTHIIBI.

IIpu 1uUTaBKe JIETUPOBAHHBIX CTAJled W IBETHBIX METAIOB B BO3IYX
paboueii 30HBI MOTYT BBIAETATHCS a3pP0O30JIM KOHACHCAINH, CPEIH KOTOPBIX
BECbMa TOKCHYHBIMH SIBIISIIOTCS a’pO30JHM OKHCIIOB Maprasia, IHHKa,
BaHAJMsl, HUKEJIS U MHOTUX JPYTHX METAJUIOB U UX COEIMHEHUH.

K rasam m mapam, KOTOPBIMH 3arpsi3HSETCS BO3IAYX paboyeil 30HBI
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JUTENHHBIX LI€XOB, OTHOCSATCS aKpOJIEHH, alleTOH, alleTUNIEH, O€H30J1, OKUCh
a30Ta, OKUCh YIJEpOJa, IBYOKHUCh CEpbl, YPOTPOIHH, YIJIEKUCIBIA ras,
(enon, hopmanbaerua, XJiIop, STUIOBBIH CIIUPT U JP.

Oxuce yriaepoja sIBJIS€TCSI OCHOBHBIM BpPEIHBIM IPOU3BOCTBEHHBIM
(hakTOpOM B UYI'YHHO- M CTaJICJIUTCHHBIX LiexaX. VICTOUHUKH BBIIEICHUS —
BarpaHKy ¥ JPyTHe IUIaBIIbHBIC arperaTsl, 3aIuThie (JopMBbI B IIporiecce uxX
3aCTBIBAHUS, CyIIMIIbHBIC TIEYH, arperaTsl HOBEPXHOCTHOM MOACYIIKH (OpM
u 1p. KoHneHTpamust oKucH yriiepojia B KOJOIIHUKOBBIX I'a3aX BarpaHoOK
nmocturaet 15 %.

KonmuecTBO OKHCH yTiaeposa BBIACTSAIOMIEHCS MIPU 3aJIMBKE UyTyHA H
CTaNM, 3aBHUCHUT OT BPEMCHM NpeObIBaHMS OTIMBKH B IIEXE M MAacChl
OTJIMBOK.

YTIeKuCbli Ta3, IPUMEHIEMbIH U1 XUMHUUECKOH CYIIKH (TBEPACHUS)
MECYaHO-TIIMHUCTHIX  (OpM, HE TOKCHYEH, OJHAKO TMpH OONBIIOM
KOJIMYECTBE €r0 B BO3JyXe paboueil 30HBI YMEHBIIAETCS COACPIKAHUE
KHCJIOPO/a, YTO MOXET BBI3BaTh TATOCTHOE OIIYIIEHHE U Jake SBJICHUE
yIyuibs (aChUKCHIO).

B nureitHOM NMPOW3BOICTBE OCHOBHBIMHM HCTOYHHKAMH 3arpsI3HEHUS
aTMoc(epsl SBIAIOTCS IUIABHIIBHBIC arperaThl: BarpaHKH U 3JICKTPOIYTOBbIC
neun. [Ipy BeITUIaBKE 1 T JKMAKOTO MeTaia W3 BarpaHKH BHIOPAchIBAETCS
1o 1000 m%/4 rasa, copepxkamero 10 — 20 kr neun 1 180 — 200 kr okcuna
yrnepoza. KonnenTpauus neuiu B rase coctasiser 10 — 30 r/am®, mpu sTom
conepxkanue ¢paxiuit menee 10 mxm qocturaet 30 %.

Barpanounsie ra3sl cogepxar 110 25 % oxcuaa yriaepoaa, 4to Tpedyer
YCTaHOBKH YCTPOWCTB AJIsl €r0 J0KUTaHMs Mepes BHIOPOCOM B atMochepy.
BONBIIMHCTBO 3KCIUIYaTHUPYIOUIMXCS B HAlEd CTpPaHE BAarpaHoK — 3TO
OTKPBIThIE BarpaHK{ NPOU3BOIUTENIBHOCTBIO 10 5 T/4. Iyl OUMCTKHU ra3os,
BBIOpAchbIBa€MbIX W3 OTKPBITBIX BarpaHok, OT NbUIM HauOoOJIbIlee
pacnpocTpanenue B Poccun moiydwin pa3MenIcHHbIE HA IIaXTe BarpaHKH
UCKpOTAacUTENH, Kak CyXWe, Tak W  MOKpble. O((HEKTHBHOCTDH
MBbUICYJIaBIMBAHMS CyXHUX Uckporacuteneit 25 — 30 %, Mokpsix 50 — 85 %.

Knaccughuxayus yempoticme ons ouucmku 6030yxa

[TeineynaBnuBatoiiee 00OpPyAOBaHHE NPH BCEM €ro MHOrooOpasuu
MOXET ObITh KJIACCU(HUIMPOBAHO [0 PAOY HPU3HAKOB: Ha3HAUYCHHIO,
OCHOBHOMY CIIOCOOYy JeWCTBUS, J(PQPEKTHBHOCTH, KOHCTPYKTUBHBIM
ocobeHHocTsIM. Kimaccupukaiyst TBUICYIABIMBAIONIETO 000pyIOBaHUS
mana B T'OCT 25199-82. «OOopynoBaHue MbUICYJIABIUBAIOIIEE.
Knaccudukarmsay.

O6opynoBaHue, TPUMEHSEMOE JJIsi OYHUCTKA OT TBUIM BO3JyXa B
cucTeMax BEHTWISIMH, KOHIUIIMOHUPOBAHUS M BO3AYIIHOTO OTOIUICHUS, a
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TaKOKe ISl 3aIUTHI OT 3arpsi3HEHHS IBUIBI0 BO3IYIIHOW Cpelbl 3IaHui,
COOpY)KEHHH U MPUJIETAIONIMX K HUM TEPPUTOPHUH, MOJA3EMHBIX U OTKPBITBHIX
TOPHBIX BBIPA0OTOK, ITOPa3/CIsIeTCs Ha CIEAYIOIIUE THITBI:

— oOopynoBaHue, NPUMEHSIEMOE J/JIsi OYUCTKH OT B3BELICHHBIX
YaCTHI[ BUIM BO3/yXa, 0JaBaeMOr0 B IIOMEIIEHHsI CUCTEMaMH TIPUTOYHOM
BEHTHJIALMH, KOHIUIIMOHMPOBAHUS ¥ BO3IYIIHOTO OTOIUICHHS — 8030V UIHbIE
Qunemput,

— o0opyznoBaHHe, NPHUMEHSAEMOE 1 OYMCTKH OT IBUIM BO3AYyXa,
BBIOpPAChIBAEMOro B aTMoc(epy CHCTEMaMH BBHITSDKHOM BEHTWIALIUH —
nlIeYI08UmMEN.

[IemeynaBpnuBaromee 00OpyIOBaHHE B 3aBHCHMOCTH OT cmocoba
OTAEJEHHs] TBUIM OT BO3AYLIHOTO IIOTOKA NPHUMEHSIOT B CIEAYIOLIHX
UCIIOJIHEHUSIX: 000pyJOBaHHE ISl YJIABIMBAHHS MBUIM CYXHM CIIOCOOOM,
NPy KOTOPOM OTJAEJIEHHbIE OT BO3JyXa YacTHIBl INBLUIM OCaXKIAIOTCS Ha
CYXyI0 IOBEPXHOCTh; O0OpyIOBaHHE MAJs YJIABJIMBAHUS TBUIM MOKPBIM
CIoco0oM, MpU KOTOPOM OTJEJEeHHE YacTHI] OT BO3AYILIHOIO IIOTOKA
OCYIIIECTBIISIETCS C UCIIONB30BaHUEM JKUIIKOCTEH.

[TeuteynaBnuBatomiee  0OOpPYyIOBaHWE IO TNPHUHLOUITY  JCHCTBHA
HOJpa3AeNsAeTcs] Ha TPYNIbI, MO KOHCTPYKTUBHBIM OCOOCHHOCTSM — Ha
BUJBI U ACUCTBYET 1O cyxoMmy (Tadin. 1.1) u Mmokpomy (Tabm. 1.2) crocoOy.

Ta6auna 1.1 — I'pynnsl 1 BUABI NBLIEYJIABIHBAIONIET0 000Py10BaAHUSA
JJISl YJIaBJIMBAaHMSA NBLIM CYXHM CIOCOG0M

I'pynna obopynoBanus Bun obopynoBanus Ob6nacTh NPUMEHEHHS.
BO3JYIIHBIX | TBUICYJIOBUTENEH
($uIbTPOB
oJI0e - +
I'paBuTanmonHoe
MOJIOYHOE — +
KaMepHoe — +
KaTro3uitHoe - +
Huepuuonnoe
IIUKJIOHHOE - +
pOTalMOHHOE — +
TKaHEBOE - +
BOJIOKHHCTOE + —
OuIbTpaMoHHOE 3epHUCTOE - +
ceryaroe + -
rybuaroe + -
OJTHO30HHOE — +
DnekTpuueckoe
JIBYX30HHO€ + +
Tpumeyanue. 3HaK «+» 03Ha4aeT MIPUMEHEHHE; 3HAK «—» O3HAYaeT HEIPHMEHEHHE.

[IemeynaBpnuBaromee 000pyaoOBaHHEe, B KOTOPOM OTIENEHHUE MBUTH OT
BO3AYIIHOTO TIOTOKAa OCYIIECTBISIETCS IIOCIEAOBATEIbHO IO MPUHIHITY
JIEUCTBUS, KOHCTPYKTUBHBIM OCOOCHHOCTSIM M CIIOCO0Y OYHCTKH, OTHOCST K
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KOMGI/IHI/IpOBaHHOMy NbUICYJIaBJIUBAIOIIEMY O60pyL[OBaHI/IIO.

Tadauua 1.2 — I'pynnsl ¥ BUABI NbLIEYIaBIHBAIONIET0 000PY10BaHHS
JJIS1 YJIABJIMBAHUS NBLTH MOKPBIM CIIOCO00M

I'pynna o6opynoBanus Buz o6opynoBanms ObaacTh NpUMEHEHHS.
BO3/YLIHBIX | HbUICYJIOBUTENEH
($uIETPOB
LUKJIIOHHOE — +
OTALIMOHHOE - +

Hnepunonnoe poTat

cKpyOOepHOe - +

yaapHoe — +

cerdaroe + -
OUbTPaLMOHHOE

TICHHOE - +

OJHO30HHOE — +
DnexTpuueckoe

JIBYX30HHOE + +
Buonoruueckoe 6robHIBETP - +

Ilpumeuanue. 3HaK «+» 03HaUaeT NPHMEHEHHE; 3HAK «—» O3Ha4YaeT HeIIPUMCHEHHE.

Ha mpakTuke Uil OYHCTKU OT MBUIETa30BbIX BEIOPOCOB NPHMEHSIOTCS
pasiMYHbIe OYUCTHBIE ycTpoicTBa. IIpum BEIGOpE OYHCTHOTO YCTpOICTBa
YUYUTHIBAIOT (H3UKO-XMMHYECKUE CBOMCTBA BBINCIAIOMINXCS BPEIHBIX
BEIECTB, T. €. MX COCTaB M OCOOCHHOCTH MO OTHOLICHHIO K YJIABJIUBAOIIIM
cpenaM, pa3Mep MbUICBBIX YaCTHL, YICIbHBII H 00bEeMHBIIl Beca MaTepHana
YaCTHL, KOJMYECTBO U TEMIIEPATypy BBIIEISIOIIUXCS Ta30B, 0COOCHHOCTH
TEXHOJIOTUYECKOT0 peXHrMa paboThl Ieueil, MHTEHCHMBHOCTb BBIJEICHUS
MUK, TIPEJENIbHO JOIYCTUMbIE KOHIEHTpPAlMM €€ B TMOJIe OYHUCTKH,
BO3MOXKHOCTHU pa3MELIeHHUsI OYUCTHOTO YCTPOMCTBA B 1IeXe U JIp.

Knaccudukanust mblIeylIaBIUBAIOIETO0 00OPYJOBaHHS  COIJIACHO
T'OCT 25199-82 nmpuBenena Ha puc.1.1.

Ilpu BeIOOpe cmocoba OYMCTKH OT IBUIM HEOOXOIMMO TaKkKe
YYUTHIBATH arpeCCMBHOCTH WIIM B3PBIBOONACHOCTH TA30BBIX KOMIIOHEHTOB.
Hampumep, mnpu TOpOMBIBKE BOJOW Tra30B, COJICPKALIMX CEPHHUCTHIC
COeMHeHUs, 00pasyroTcst KHCIOThl. ClieoBaTelibHO, B 3TOM cCily4ae
JOJDKHBI OBITH IPUMEHEHBI KUCIOTOYIIOpHBIE MaTepuaibl. [Ipy Haan4uu B
OUMIIAEMBIX Ta3aX B3PHIBOOINACHBIX KOMIIOHEHTOB HeEJb3sl JIONMYCKaTh
MPUMEHEHHS] OUUCTUTENICH, B KOTOPBIX MOTYT 00pa30BaThCsl HCKPBI, TaK Kak
MOCJIE/IHUE MOT'YT BbI3BaTh B3PBIB.

Crenyer TakKe Y4YUTHIBATH CIOCOOHOCTh OYHCTUTENS YJIABIUBATH
IBUIb COOTBETCTBYIOLIEH IUCHEPCHOCTH, OCOOEHHO YacTHI] pa3sMepoM
MeHee 5 MKM, KOTOpble HauboJiee OIIacHBI I 34OPOBbs denoBeka. [Ipu
9TOM KOHEYHAs! KOHIIEHTpaUus MbUIM He JOJDKHA MPEBBIIIAThH JIOMYCTHMBbIE
caHuTapHble HOpMBI. Ha paboTy 04nMCTHOrO yCTpOMCTBa MOXKET OKa3bIBaTh
BIIMSTHUE HavaJbHasi KOHIEHTPALU [TbUIH, a TAKXKE ee CBOHCTBA.
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Puc. 1.1. Knaccudukanust mpuieyiaBIuBaroIero 000py0BaHust

PaboTy mMbBUIEOYNCTHOTO YCTPOWCTBA XapaKTEPU3YIOT CIEAYIOUINe
TCXHUKO-DKOHOMUYECKHUE ITOKA3aTCJIu: CTCIICHb OYUCTKH T'a30B, IPHU 3TOM
pa3nuYaoT OOIIYI0 BECOBYIO CTEIIEHb OYMCTKH, KOTOPAasi OTHOCUTCA KO Beel
Macce 4YacTull, ¥ (PaKIMOHHYIO CTENEeHb OYMUCTKH Ta30B I KaKIOU
(dbpakuuu  OTAENBbHO; THUAPABIMYECKOE  COMPOTHBICEHHE  OYUCTHOTO
YCTpPOICTBa; CTOMMOCTh IMbUICYJIOBUTEIIS; SKCIUTyaTallMOHHBIE pacXo/bl Ha
ounctky 1 M° razos, raGapuTHble pa3Mephl U BEC; MOTPEOICHHE PAa3IHYHBIX
BUJIOB SHEPTUHU U T. 1.

Koumponvnvie eonpocwi
1. KakoBbl ynenbHblE OOBEMBI BBIOPOCOB BpEIHBIX BELIECTB IPH
TUTaBKE METAJUIOB B JIUTEHHBIX Medax?
2. KaKue TPYJHOCTH BO3HUKAIOT MPU OYHMCTKE BO3AYIIHON Cpejbl
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JUTEHHBIX [IEXOB OT MBLIX 1 ra30B?
3. Kakue BpeHbIC BEllleCTBA BBIACISAIOTCS MIPH TUIABKE METAJUIOB?
4. llpuBeauTe KIACCUPUKAIMIO MBLICYIABIHBAIOIICTO 000PYI0BAHHUS.
5. OT 4yero 3aBHCHUT BBIOOP TBUICYJIABIUBAIOIICTO YCTpOiicTBa?

1.4 PACYET MHYKLMOHHOW TUT'EJILHOM ITEYN

B WHOYKOWOHHBIX THTENBbHBIX THedax (meun 0e3  KeIe3HOro
CEpACYHHUKA) B TUTCHHOM NPOU3BOJICTBE BHIIUIABIIAIOT PA3INIHBIE METAIIIbI
U CIIIaBHI (CTallb, YyT'YH, MEb, OpOH3Y, ATFOMHHHAHN H T.1I.).

Ipunyun Oelicmeus  muzenvbHoli neyu COCTOUT B TOM, HUTO
pacIulaBiIsieMbI METa/ul TIOMEINAIOT B IPOCTPAHCTBO, IMPOHMU3BIBAEMOE
MepeMEHHBIM MarHUTHBIM 1oToKoM. [Tox neiictBuem Bo3HuKarouieit 9/(C B
MeTaJule Te4YeT TOK, MeTaJll HarpeBaeTcs U IJIaBUTCS.

Wupykrop turenpHOM meun wuMeeT (opMy Karymku. BHyTpu
HMHAYKTOpA PacHoyIoKeH TUTeIb U3 OTHEYIOPHOro MaTepuana. BHyTpeHHee
MIPOCTPAHCTBO THIJIA 3aMOJHAETCS pPAcIIaBICHHBIM MeTauloM. Turenb
3alUIaeT HHIYKTOP OT BO3ACHCTBUS KHUJIKOr0o MeTajuia. TomdImHa CTeHKN
THUIJIA, T.€. PACCTOSIHUE MEXIY MHIYKTOPOM U >KHIKAM METAJJIOM, BIHSET
Ha SJIEKTPUUYECKUE IapaMeTphl IEeYH: YeM TOJIIE CTEHKa, TeM Oouibliee
KOJIMYECTBO MAarHUTHBIX CHJIOBBIX JIMHWH, IMPOHHU3BIBAIONINX KAaTYIIKYy, HE
y4YacTBYET B HarpeBe MeTaa.

W3-3a Hanmumsl TUIIA TEYd MMEIoT Hebosbimoi CoS ¢. st Toro,
yToOBI HE 3arpyXarb OJJIEKTPHUYECKYIO CETh OOJBIION peakTHBHOMN
MOIIIHOCTBIO, IApAJUIEIBHO WHIYKTOPY IOJKIIOYAIOT KOHIEHCATOPHI.
Yucno moaKiIrouaeMbIX KOHJEHCATOPOB IO XOAY IUIABKU M3MEHSETCs, T.K.
MEHSETCS B MPOIlecce HarpeBa JIEKTPUYECKOe COIMPOTUBICHUE LINXTHI, a B
HEKOTOPBIX CIy4asx U €e MarHUTHBIC CBOICTRA.

ITo xoHTYpY, BKJIIOYAIONIEMY HHIYKTOP U KOHJCHCATOPHYIO OaTapero,
MPOXOAUT TOK OOJNbIION BeauuuHbIL. [103TOMY 11 COeMHEHUs] HHAYKTOpa
C KOHJECHCATOPHOHN Oarapeeil MCMONB3YIOT IIWHBI W Kabenb OOJBIIOTO
CEeUCHHSI.

MarHuTHBIH TIOTOK, CO37aBaeéMblii HMHIYKTOPOM, IPOXOIMT IO
3aMKHYTHIM JIMHUSIM BHYTPH €TO U CHapyXu. B 3aBucHMocTH 0T criocoba
HNPOBEACHUS] MAarHUTHONO TIOTOKa C BHEHIHEH CTOPOHBI MHAYKTOpa
pa3sNUYAOT OMKPLIMYIO, IKPAHUPOSAHHYIO U 3AKPLIMYIO KOHCMPYKYUU
neueil.

Ileuu omxpeimou KOHCMpYKYuu

MarHuTHbBIN MOTOK C BHEIIHEH CTOPOHBI MHAYKTOpa MPOXOIUT IO
BO3ayXy. CHIIOBBIE TMHUM MarHUTHOTO ITOJISI TPOHU3BIBAIOT MPOCTPAHCTBO,
OKpy’Karomiee HHIYKTOp. KOHCTpyKTHMBHBIE 3JI€MEHTHI II€YH, HalpHMeEp
JeTadN ee Kapkaca, JOJDKHBI OBITh HEMETAJUIMYECKHMH WIH HX CIEIyeT
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pacrnonaraTh Ha TaKOM PacCTOSIHUM OT MHAYKTOPA, YTOOBI MarHUTHOE I10JIe
HE OKa3blBAJI0O HAa HUX BIMSHMA. BONM3M C WHIYKTOPOM HCHOJNB3YIOT
JJNIEMEHTHl M3 JepeBa MWIM acOoleMeHTa. OJEMEHTHl M3 HEMarHWTHBIX
METAUIOB NPUMEHSIOT Ha JIOCTaTOYHO OOJBIIOM pPAcCTOSHUM  OT
MHIYKTOpa. ODJIEMEHTHl M3 YIJIEPOJUCTOW CTaIM TaKKe JOJDKHBI OBITH
ylaleHbl Ha OOJBIIOE PacCTOSHHE OT MHAYKTOpa (HE MEHEE OJHOTO €ro
muamerpa). OTKpeITas KOHCTPYKLHUS TMPHUMEHSETCS B Ie4ax HEOONbIIHX
rabapHUTHBIX Pa3MepOB.
Tleuu skpanuposannoll KOHCMpYKyuu

MarHuTHbIil IOTOK C BHELIHEH CTOPOHBI MHAYKTOPA OTHENSAETCS OT
CTANBbHBIX KOHCTPYKIMH S5KpaHOM H3 Meau. Menp uMeeT HeOonbloe
ANIEKTPUYECKOE COMPOTUBIICHHE, a T.K. BBIJCJICHUE MOIIHOCTH B Tele,
TMMOMCIUICHHOM B 3JICKTPOMArHUTHOM I10JI€, 3aBUCUT OT €0 CONPOTHUBJICHUA,
TO B MEAHOM 3KpPAaHE SHCPTHUA MOJId NOIIoIacTCd B MECHBIIEM KOJINYCCTBC.
CranbHble KOHCTPYKIMHU TPH HAIMYUHU 3KpaHa MOTYT OBITH PacIoI0KEeHbI
OyrKe K MHAYKTOPY, YTO YMEHbIAET rabapuTHBIC Pa3Mephl TeUH.

Ileuu 3axkpbimou KOHCMPYKYUU

MarHuTHBIH MOTOK C BHEIIHEH CTOPOHBI MHAYKTOPA NPOXOIUT IO
paguanbHO — PACIONIOKEHHBIM —IaKeTaM TpaHc(opMaTopHOl cramm —
MarHMTONpoBoAaM. MarHuTHas MPOHUIIAEMOCTb TPaHC(HOPMATOPHON CTAIH
BO MHOr0 pa3 Ooiplle MAarHWTHOM IPOHHIAEMOCTH BO3/AyXa, IO3TOMY
MPaKTHYECKH BECh MarHUTHBIM NOTOK IPOXOIUT IO MarHUTOIIPOBOAAM.
MarHuTonpoBo/Ibl  1IeJIECO00pa3HO pacrhojiarath Kak MOXHO OJIMKE K
HHAYKTOPY. OTO yMEHBIIAET pa3Mephl ME€YH U YBEITHYHUBACT >KECTKOCTh
HHIYKTODA.

Yucno MAar"iuTonpoBOJOB U UX padMEPbI ONPECACIAIOT B 3aBUCUMOCTH
OT MOMIHOCTU II€YM, YaCTOThl MNHUTAOMIETO0 TOKa, XapaKTCPUCTUKHU
TpaHcopMaTopHOil CTanmu M T.J. 3aKPHITYI0 KOHCTPYKIHMIO IIHPOKO
MPUMEHSIOT Neyax 00JbIION eMKOCTH.

Koncmpyxmuenuvle ocobennocmu muzenvHulx neyei

WHyKINOHHBIE TUTENBHBIE TI€YH COCTOST U3 CIEAYIOIMX OCHOBHBIX
yacTe: uHOyKmopd, MAcHUMoOnposoodos, Kapkaca, @ymepoeku u
MeXanusmMa HaKIoHa neyu.

Hnoyxmop TpeAcTaBisieT LWIMHIPUYECKYIO KaTyHNIKy W3 MEJHOMH
TpyOKu. MTHAYKTOp M3rOTaBIMBAIOT, U3 MEIH T. K. ME/Ib MOTJIOMAET MEHbIIEe
OHECPTHUU DBJIICKTPOMArHUTHOTO TII0JIA, Y€M CTallb HWIW JAPYyru€ METaJlIbIL.
TonmuHy CTEHKH MeIHOW TPYOKH BBIOMPAIOT B 3aBHCHMOCTH OT YacTOTHI
nuTaromiero Toka. C 1enbro o0ecnedeHrss MUHUMAaJIbHBIX TTOTePh YHEPTHU B
TpyOKe TOJNIIIMHA €€ CTEeHKH NohkHAa ObiTh Ha 30 % Oosbmie TIyOWHBI
MPOHUKHOBEHHUS TOKa. Pa3mep orBepcTHsi B TpyOke 0OYCIIOBJIEH pacxoioM
oxJlaxaaromei ee Boabl. [lomepeduHoe cedenue TPyOKH 3aBUCHT OT TOKa,
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MpOTEKAIIero Mo  HHAYKTOpPY.  Mexay  BUTKaMU  MHAYKTOpa
YCTaHABJIMBAIOT 3JICKTPOU3OJISIIMOHHBIC TPOKIAIKU. MIHIYKTOp MOKPBIBAIOT
CJIOEM SIOKCHUIHON CMOJIBI, YTO 00ECHEYMBACT HA/EKHYIO MEXBHTKOBYIO
3NEeKTpUUECKyo m3oisinuio. Ha puc. 1.2 u3o0pakeH momepedHsId paspes
WHAYKIIMOHHOW TUTENHHOM MeyH.

Maenumonposoo. Bo m3bexkaHme HarpeBa METAIUIMYECKHX YaCTeH
MeYN TIOJISIMH pacCesHUs BOKPYI HHIYKTOpa YCTaHABIMBAIOT BHEIIHUI
MarHUTOIPOBOJ M3 JINCTOBOW TpaHC(HOPMATOPHOU cTaimd. MarHUTOIpPOBOI
COCTOMT W3 OTHENBHBIX ITaKETOB, PACIIOJNOKEHHBIX pPaBHOMEPHO II0
nepuMeTpy ~ MHAyKTOpa. Ha  medyax  NpOMBINUICHHON — Y9acTOTHI
MarHUTOIPOBOBI M3TOTABIMBAIOT U3 CTANX TONIIHHOHN 0,5 MM, a Ha medax
MOBBIIICHHOW 4YacTOThl — w3 cranu TtommmHor 0,35 mM. Ilakersr
NPUKPEIUISIOT K Kapkacy Iedd OONTaMu M YCTaHAaBIIMBAIOT BIUIOTHYIO K
MHIYKTOPY, YTO 00ECHEYMBAET KECTKOCTh KOHCTPYKLIUH U MUHHMAaJIbHOE
paccesHHEe MarHUTHOTO IOTOKa. PacmonioskeHue MmakeToB MarHUTONPOBOJA
0 MIEPUMETPY TIeUH MoKa3aHo Ha puc. 1.2.

Puc. 1.2. [Tonepeynslii pa3pe3 HHAYKIMOHHOW TUTENBHOM neyr: 1 — 3IeKTPOBBIBO/IBL;
2, 4 — acbecr; 3 — TpyOKa HHAYKTOpA; 5, 8 — H30IATOPBI; 6 — MATHUTONPOBOJ; 7 — IPHKUMHOM
BUHT; 9 — dyrepoBka neun; 10 — Ganka kapkaca redn

Kaprac. Kapkacel medeil HEOONBIIOH €MKOCTH BBINIOJHAIOTCS W3
JepeBa M acOOLEMEHTa, a TaKKe W3 HEMarHUTHBIX MeTayutoB. Kapkachel
neyeid OOJBLION €MKOCTHM JOJDKHBI HMMETh OOJBIIYIO JKECTKOCTh H
MPOYHOCTH, TOITOMY MX M3TOTaBJIMBAIOT U3 NMPOQMILHON cTamu (IBeuepa,
yrojka, 6ankn).

@ymeposka (puc. 1.3). YcnoBus pabOThl HHAYKLIHOHHOW MEYH
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OPEIBABISIOT OMNpeNeleHHbIe TpeOoBaHUS K ee¢ (yTepoBKe (3amUTHAS
BHYTPCHHsIS OOJMIIOBKA M3 KUPIHUYCH, [UIUT TEMJIOBBIX arperaros, Meyei,
TOMOK # T.I. Pa3nmiuatoT QyTepoBKH OTHEYMOPHBIC, XUMUYECKH CTONKHE U
TEIUIOU30JIAHOHHBIC). DyTepoBKa JOMKHA BBIACPKUBATH MEXAHHUYECKOE
BO3/ICHCTBYE KHUAKOTO METalIa.

Mexanusm naxiona. llpu pasmuBKe MeTalula Kapkac II€YH C
MHIYKTOPOM H (yTepoBKOii B cOope HeoOxoanmo HakjIoHATh Ha 95 — 100
rpan. Iledp HAKIOHAIOT THAPABIMYCCKAM LIIMHIPOM, COCAWHEHHBIM C

MIOMOIIBIO IAPHUPOB C paMOil Me4H, yCTAHOBICHHON Ha (yHIaMEHTe, U e
KapKacoM.

3aoanue
PaccunTtath WMHAYKIMOHHYIO THICIBHYIO TI€4Yb CO CJCIYIOIIUMHU
JMaHHbIME (Ta0. Al, mpui. A).

W X CWON S 2,
KX X KHIAXIT
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Puc. 1.3. ®yrepoBka HHIYKIIMOHHON TUTEIBHON NEYH:
1 — moxuHa, 2 — THTENB, 3 — KPHIIKA, 4 — BepXHEee KOJIbII0

Xoo pewenus
1. TTone3nast eMKOCTb TUIJISL, T

G=(T,+T,)1I,

rne 71 u T> — TPOJOIDKHUTENBHOCTh TUTABKH, a TaKXKe 3arpy3kd U
pasiuBKH 1eud, 9; [1 — mpou3BOAUTEIBEHOCTD TIEYH, T/4.
2. OOBbEM KHIKOTO METaIa B Y , M°
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V,w = E !
Y

[JIE Yy — IWIOTHOCTH KMIKOTO MeTaya, T/M° (tabdi. 1.3).

Tadanua 1.3 — Teopernuecknii yaeabHbIi pacxoa YHePruH HA

pPaciiaBjJICcHHE U IIeperpes MeraJijia
Mertamnn Temmneparypa, [InoTHOCTS, Pacxon suepruu, kBT - u/T
°C /v Pacnuasnenue Teperpes
U IIeperpes Ha 1l °C
AmoMuHAH 20 2,7 200 0,298
800 2,5
Mens 20 8,9 215 0,158
1200 8,3
Craib 20 78 355 0,23
U 9yTYH 800 78
1500 7,2

3. BuyTpennuii quametp turiis, M (puc. 1.4)

d0:3£.\£,
\ln B

rae B — xoaddunuent, 3aBucsimuit or emxoct neun: B = (1,5 — 2)
nssG<11;B=(1,35-15)mmsaG=(1-3)1; B=(1-135) mmas G>3T.
4. BricoTa MeTaJljia B TUTJIE, M
h, =Bd,.
5. TojmuHa CTEHKH THIIISL, MM
npu G<0,5T
S = (0,25—0,3)d0,
mpu G=(05-3)r
S = (0,15—0,25)d0,
npu G >3
S = (O,l— 0,15) d,.
6. TommmHa W30JAMMOHHOTO CJIOA acOecTa MEXIy THIJIEM H
HHIYKTOPOM, M
S$2=0,005 1 G <31
S, =(0,005—0,01) ast G = (3—15) T
S; =(0,01—0,015) must G > 15 1.
7. BHyTpeHHU AMaMeTp UHIYKTOpa, M
D, =d, +2(s, +5,).
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Puc. 1.4. K pacuery UHIYKIIMOHHON THUreJIbHOW e4H

8. [Tone3nas TemoBast MOIODHOCTB, BBIACIAIOMIAACA B CaJIKEC, kBTt
P. =W Il

non meop™

rae Wieop — TEOPETHYESCKHI YACIBHBIA pacxox dHeprud, KBT - g/t
(cm. Tabm. 1.3).

9. AKTHBHasI MOIIIHOCTh MeYH, KBT

P — Pn()fl

a 1
n mepm

TIIE Nrepw — TepMuueckuid KI1/1 neun, pasusiii 0,7—0,9.
10. MuHMMaibHAs 4acTOTa IIUTAKOLIEr0 ToKa, Iy

o =25-10° P

M,Wdf
TAC Py — YACJIBHOC JJICKTPUYICCKOC COIIPOTUBJICHUC CAIKH, OMM, Hwm
— OTHOCHUTCJIbHAsA MArHuTHas IMPOHUIAEMOCTb CaJKH; dc — JAUaMeTp

canakd, M (st xuakoro merauia do = do (em. puc. 1.4), s Meramionoma B
KagecTBe mapamerpa d. IPHHUMAeTCs CpeAHUI pa3Mep KycKka MeTajuia).

Pacyer MUHMMaNbHOM YacCTOTHI MWTAIOMIETO TOKA BBITIOIHAETCS IS
CIEAYIOIIMNX XapaKTePHBIX YCIOBHUM: THUTENb 3alOJHEH TBEPAOW NIUXTOM,
o0nazaeT ¥ He 00agaeT MAarHUTHBIMY CBOWCTBAMH (TSI CTaJIM M YyT'yHA), U
KHUJIKIM METaJJIOM.

A. Turenp 3amoyiHeH TBepAOH MUXTOH. BriOupaeM cooTBETCTBYIOIINE
Temneparypy 1, yHAelIbHOE DIIEKTPUYECKOE CONPOTUBIEHUE Py H
OTHOCHUTEJIbHYI0 MAarHUTHYIO IPOHHIIAEMOCTh Wy 1o Tabn. 1.4, cpemumit
pa3Mep Kycka MeTajuia mpuHuMaeM paBHbIM 0,2 M.

b. Turens 3anonHeH TBepaod muxTOM ¢ Temmeparypoir 800 °C
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(ycioBue BBIMOJHAETCS TOIBKO IS YyTyHA HIIH CTallH, cM. Tabmn. 1.4).

B. Turens 3amonHeH >KUAKUM MetawioMm (cM. Tabdn. 1.4). /Tuamerp
CaJIK! B 3TOM CIly4ae paBeH BHYTPEHHEMY JHaMETPy TUIJIA.

CornacHo 3agaHuro yactota Toka — 50 I'1, HO meupb goinkHa paboTath
Ha peKUMe ¢ “0omoTom” (C METAJIOM, IOCTOSIHHO HAXOJSAIIMMCS B ICYH),
T. €. B HE MOCTOSHHO HAXOOUTCA KUIKUI METaul, B KOTOPBIH JOOABISIOT
MeTauiosioM. Benmunna “6omora” mpumepro 60—65 % obmiel eMkocTH
TeYn.

Tabéauna 1.4 — I'ny0uHa NPOHUKHOBEHHUS TOKA B HEKOTOpbIe
MeTAJLIbl, MM

Meramn t, °C Puis T Yacrora Toka, 'y

Owm-Mm-10° 50 500 2500 10 000

Mens 20 2 1 10 3,2 1,4 0,7

1200 21 1 33 10,3 4,6 2,3

CraJib 1 4yryH 20 13-25 40 5 1,6 0,7 04

800 110 1 75 2,3 10,5 52

1500 125 1 80 2,5 11,2 5,6

AmoMuHAN 20 3 1 12 3,9 1,7 0,9

800 24 1 35 11,0 4,9 2,5

11. BeicoTa HHAYKTOpA, M
h,= (0,7 —1,3) h,.
Jnst meuyelt TOBBIIIIEHHOW YacTOTHI BBICOTA WHAYKTOpa OoJbIe
BBICOTBl MeTa/lyla B THIJIE, JUIA Ie4eil NPOMBIIIICHHONW 4YacTOThl OHa
MEHBIIIE BEICOTHI METaJlIa B TUTJIE TpUMEpHO Ha 15 %, T. e.

h, =0,85h, .

12. 'nyOuHa NIPOHMKHOBEHUS TOKA B CAJIKY, M

A, =503 /_p}, ,
H f

rae f — wacToTa TOKa muTaromiero uHIyKTOp, I'II.
13. HanpsKeHHOCTh MArHUTHOTO TOJISl B HHAYKTOPE, A/M

R —
k5 6’ 2d0h,w '\/p.wl"’M f A.w ’
rac ks — KOS(l)q)I/IIII/ICHT, qu/ITBIBaIOHII/Iﬁ CaMOMHAYKIHWIKO U

B3aMMOHWH/YKIIMIO MEKIy WHIAYKTOPOM U camkoi, ks = 0,85—0,95; 4, —
MOTMPABOYHBIH  KOA(G(GUIIMEHT aKTHUBHOH MOIIHOCTH, YYUTHIBAIOIINN
KPUBHU3HY METAJUTMYECKOW CaJKW B THUIJIE W 3aBUCSIINI OT OTHOIICHUS
JMaMeTpa CalKH K riyOuHe MPOHMKHOBEHHS TOKa B Hee, T. €. do / A, (puc.
1.5).
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14. TonmHa CTEHKHM HWHIYKTOpA, MM, OIPEAEISeTCsS M3 YCIIOBUH
MUHHMMAaJbHBIX OTEPh aKTUBHON MOIIHOCTH B HHAYKTOPE

3
s,, = 1,3-10°-A,.

15. [loTepu aKTHBHOIT MOITHOCTH B HHAYKTOpE, KBT
P, = 6,210 H2D,h, Jppu.f - |
au 6 u puuu klu

A€ pu — YIOCIBHOE DJICKTPUYECKOS COMPOTUBICHUE MEIHOTO
uHaykTopa, py = 2-108 Om'm (cM. Tabm. 1.4); pw — OTHOCHTENbHAs
MarHUTHas. MPOHUIIAEMOCTh MaTepualia WHIYKTOpa; A, — TOMpPaBOYHBIN
K03(h(GULKEHT aKTUBHON MOIIHOCTH, YYHTHIBAIOIINI KPUBU3HY UHIYKTOPa
cornacHo otHoureHHo Du/A,, (puc. 1.6), mis MegHOTO MHAYKTOpa Asy =
0,013; kyy — ko3 purmenT 3anonHenns MHAyKTOpa, pasubii 0,7—0,9.

16. PeakTHBHAS! MOII[HOCTh B HHIYKTOPE, KBAp

. R
P = 6,2-10°H’D,h, -,
4 6 u k
3.u
rie Ry — mompaBouHbli KOA(PQHIMEHT pPEaKTHBHOH MOIIHOCTH,

VUUTBHIBAIOIIUN KPUBH3HY HMHIYKTOPA, OIPEACIAIOT [0 IMTPUXOBBIM
JIMHUSM A7 pasiudgHbix De/A, 4 (M. puc. 1.6).
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Puc. 1.5. TlonpaBounbie K03 HUIMEHTHI
AKTHBHOW W PEaKTUBHON MOIITHOCTH IS
CcanKu

Puc. 1.6. [TonpaBounbie KO3HHUIUESHTHI
AKTHBHOU U PEAKTUBHOIM MOITHOCTH IS
HHAYKTOpa

17. OO61iast akTUBHAs MOIIHOCTh, KBT
POJI = Pa + Pa,u'
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18. O0mmas peakTUBHAS! MOLITHOCTH, KBap
Po.p = Pp.c + PPJ + PM .

19. TonHast MOIIHOCTH CHCTEMbI HHIYKTOP-Ca/iKa, KB A

_[p 2 2
P =,/P,, +P0_p .

20. Tok B uHAYKTOpE, A

[leup mopkmOYarOT K  TpaHCGOpPMATOPY C€  MaKCHMalbHBIM
HanpsokeHueM 2430 B, mnaBHOCTH — pEerylUpOBaHMsl  JOCTHTaIOT
MepeKTIoUeHIeM Ha pa3inndHble ctyneHd (10 crymenei).

1 =10° Lo

rae U, — HampsbkeHHe Ha WHAYKTOpe, B.
21. Yncio BUTKOB B HHIYKTOPE

Hh

J
22, lar Butka unnykropa (puc. 1.7), M
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Puc. 1.7. K pacuery mara BUTKa HHIYKTOPa:
1 — turens; 2 — acbect; 3 — KBapIUTOBast 0OMa3Ka;
4 — MHAYKTOP; 5 — MEXBUTKOBAsI H3OJISILIHS

23. Bricota TpyOKH HHAYKTOpa, M
h =1k

mp 3u”

24. TommuHa H30JIAIAU MEXKIY BUTKAMU, M
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h =’E—hmp.

uson
25. HampspkeHue TOka MeXy BUTKaMH UHIYKTOpa, B
U
j— u
u,=—*.
W
26. Hanpsbkenue Ha 1 ¢M M30JSIIMU MEXAY BUTKamu, B

U
Uy = 1107 —=,
uson
JHomyckaercs He 6omee 200 B ma 1 cM m3011mmm.
27. lllupuHa TpyOKM HHAYKTOpPA, MM
Pa3zmep TpyOku B NONEPEYHOM CEUEHHH ONpPEACISeTCS U3 YCIOBHS,

TIpH KOTOPOM IIOTHOCTh TOKA | JIOJUKHA OBITH He 6osee 20 A/Mm?
41
S= -
jr
28. EcTecTBeHHEII yTOI COS ¢ IMeqn

COoS —PM
¢ Po-

29. EmMKocTb KoHzIeHCaTOpHOU OaTapen, MKkD
3 Polplo9
- 2nfu?’

rne U, — HanpshKeHne Ha KoHjeHcarope, B.

MoiHOCTh KOHJIEHCATOPHOH OaTapen P B KBap JIOJDKHA OBITH paBHA
o011elf peakTHBHON MOIITHOCTH, T. €. P = Pyp. Torma KOHTYp «MHAYKTOp —
KOHJIEHCAaTOpHAas 6aTtapes» pacCUUTHIBAIOT HA MOJTHYIO MOIIHOCTH CHCTEMBI
P,, a TOABOIAIIYIO 3JEKTPUYECKYIO JIMHUIO — TOJBKO Ha OOIIyIo
aKTUBHYI0 MOILHOCTb P,, HampsikeHue Ha KOHAEHCATOpe HIPUHUMAEM
PaBHBIM HANPsDKCHHIO BEICIICH CTYIICHH TpaHCpopmaropa, T.e. 2430 B.

30. Obmiee ceyeHnEe MarHATOIIPOBO/IOB, M2

U

rjae B — wHAyknus B MarauTonposoe, B6/m?, npu vactore 50 I'u B
=0,6—1.

31. CeyeHue 0IHOTO MarHUTOIIPOBOIA, MM?

q(w — 106 (N?Mg )
Me
rac NMr — YUCJIO [MTAKE€TOB MAarHuTONpoOBO/Jida BOKPYTI' UHAYKTOpA.
HCXOH;{ U3 BCJIMYUHbI qu, HOH6I/IpaIOTC5[ JUIMHa W HIMpUHA

MAar"HuTonpoBoJia, MM.
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Koumponvhuie 6onpocut

1. KaxoB npuHun paboTsl THreIbHON TTeYn?

2. Kax ToymuHa CTEHKU THIJIS BIMSIET HA DJIEKTPHUYECKHE TTapaMeTphl
neqn?

3. OmummTe KOHCTPYKLIMHM IIedeil B 3aBUCHMOCTH OT cIriocoda
NPOBENICHUSI MArHUTHOTO IIOTOKA C BHEIIHEH CTOPOHBI HHIYKTOPA.

4. U3 xakux OCHOBHBIX YacTel COCTOST WHIYKIMOHHBIC THUIEeIbHBIC
neun? OnUmuTe uX.

5. KaxoBbI 0OCHOBHBIE TPpeOOBaHUS 0€30IaCHOCTH IIPU OOCITY>)KHBAaHIH
WUHIYKIWOHHBIX Neveil?

1.5 PACYET MHIYKIIMOHHOM KAHAJIbHOM ITEYN

KananpHple meuM WM, KaKk HMX HAa3bIBAIOT, IMEYH C >KEJIE3HBIM
CEpJICUHNKOM HCIIONB3YIOT B JIUTEHHOM IPOHU3BOJCTBE, B OCHOBHOM B
KauecTBE MHUKCEpPOB M pa3JaTOYHBIX TMeued Jii YEePHBIX U IBETHBIX
crutaBoB. [Ipu mpou3BoACTBE KOBKOTO YYT'yHA KaHaJbHbIC MM€YH IPUMEHSIOT
st meperpeBa o 1550°C  4yyryHa, BBIINIABICHHOIO B BarpaHkax.
KaHanpHBIEC TIEUN HCIIONB3YIOT TAKKe IS TUIABKU IIMHKA, MG U CTUIABOB.

IHpunyun Oeticmeust KaHAIbLHOU nevy COCTOUT B TOM, YTO TICPEMECHHBIN
MarHUTHBIN OTOK @ TPOHU3BIBACT 3aMKHYTHIH KOHTYP, MPEACTABIISIOIINI
€000 KOJIBIIO W3 JKUAKOTO METalIa, M HHAYIUpPYeT B 3ToM Kombie DJC.
OnexTpudeckuii TOK | MPOXOAUT MO KUIKOMY METallTy, pa3orpeBasi ero.
IlepeMeHHBIII MarHMTHBIM IIOTOK CO3JA€TCS IIEPBUYHOM KaTYUIKOH, B
KOTOPO# TedeT TOK |1 M KOTOpyr0 MOAKIIIOYAIOT K CETH MEPEMEHHOTO TOKa
npomblieHHo wactotel 50 I'm, wHampspkenwem Ui [l ycuseHus
MarHuTHOTO TOTOKa, CO37aBaeMOr0 KaTyIIKOH, MPUMEHSIOT 3aMKHYTHIN
MarHuTonpoBoja 3 TpaHchopmaropHoil cramu ¢ p = 1500—2000 (puc.
1.8).

Komprro ’kmakoro Meramna, OKpPYKEHHOTO CO BCEX CTOPOH
OTHEYTNOPHBIM  MaTepUaOM, 3aKIIOYEHHBIM B CTaJIBHOH  KOpMYyC,
MPOCTPAHCTBO B KOTOPOM 3aITONHSICTCS KUIKAM METAIUIOM U uMeeT popmy
W30THYTOTO  KaHama. Hammume  KaHajma  ABISETCS — XapakKTepHOH
0COOEHHOCTBIO TIeuei 3Toro Trma. Pabodee mpocTpaHCTBO MeYH COSTUHEHO
C KaHaJIOM JBYMSI OTBEPCTHUSIMH, MO3TOMY NpPHU €€ 3aMOJHEHUH KUIAKUM
MeTaJuIoM 00pa3yeTcsi 3aMKHYTHIH KOHTYp. Eciii B medn Het meTasia wiu
€ro HeJ0CTaTOYHO JUII 00pa30BaHUS 3aMKHYTOTO KOHTYpa, Medb paboTaTh
HE CMOXeT. B sToM ciywyae mpu mojade HampsOKEHHS Ha TEPBUYHYIO
KaTymiKy B KaHajle, SBISIONIEMCS BTOPUYHOW KaTYIIKOW, CO31aeTcs
BHUXpEBOE 3JIeKTpudeckoe mojie u coorsercTBytomas JJC. OgHako m3-3a
TOTO, YTO B KaHaje HET MEeTajula, €ro JJIEKTPHYECKOE CONPOTHBIICHHE
BEJIMKO M TOK B HEM He mpoTtekaeT. [Ipu pa3oMKHYTOM BTOPUYHOM KOHTYpE
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B HepBH‘IHOﬁ KaTylmKe MPOTEKACT TOK HEeOOJIBIION CHIJIBI, HeO6XOZ[PIMBII>i
A1 HAaMarHu4MBaHUsl MAarHuTonpoBOJia, U HA3BIBACTCA TOKOM XOJIOCTOI'O
xonda.

Puc. 1.8. [lpuHunnuansHas cxema HHIYKIIMOHHON KaHAJIbHOH
neun: 1 — BaHHa neun; 2 — KaHall, 3 — MarHUTONPOBO/I;
4 — nepBUYHAs KaTyIIKa

ONC, co3maBaemas B KaHame, B W pa3 MeHbIIe HampsKeHU,
MOJBOIUMOTO K NepBUYHOI KaTymke (W — uncio BuTkoB karymkn). Cuna
TOKa, MPOTEKAaIOIIero Mo KaHaimy npu ompeneneHHod OJIC, 3aBucur ot
MOJIHOTO  CONPOTHBIICHHWS KaHalla, PaBHOTO T'€OMETPUYECKOH CyMMe
AKTMBHOTO M PEaKTHBHOTO COTNPOTHBIICHU KaHaa.

[Ipn mpoTexkaHMM TOKa BOKPYI KaHala CO3[aeTcs MarHUTHOE IIOJIe.
UYem Gosbllle MOIIHOCTH 3TOTO MOJISA, TEM OOJbIIE PEaKTUBHAS MOIIHOCTh
eyl W TeM MeHblle COS¢. HampaBneHme MarHUTHOTO TIONS KaHasa
MPOTUBOIOIOXHO HANpPaBJICHHIO MAarHUTHOTO IIOTOKA MAarHUTONPOBOJA.
Jis  yMeHbIIEHHS pa3MarHUYMBAIONIETO BJIMSHHSA MAarHUTHOTO ITOTOKA
KaHaJla Ha MarHUTHBIA TOTOK MarHUTOIPOBO/Ia KaHAJ PacIoIararoT BOKPYT
TOW YacTH MarHUTOINIPOBOJA, HA KOTOPOM HAXOAWTCS NMEpPBHYHAS KATYIIKA.
PaccTosHme oT KaHajma A0 KATYIIKA BBIOMPArOT MHUHMMAJBHBIM JUIS
YMEHBIIIEHNSI MATHUTHOTO TIOJISI KaHaa.

Temmneparypa metanna B kaHane Ha 100—150 °C Bbiie TemnepaTypsl
MeTajula B BaHHE [I€4H, HOITOMY TOpsSYMi MeTalll IOJHUMAETC B BaHHY, a
U3 Hee B KaH&I IocTynaeT Oojee XoJoaHbIH Metamt. [Ipu HeGombioM
YPOBHE MeTajlla B BAHHE MOXET IPOM3OUTH €ro CXKaTHe, IPH ITOM CTOJIO
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MeTajljla B KaHaje pa3pbIBaeTCs, a METa/lll U3 Hero BeITadkuBaercs. [leun
OTKJIIOUAETCS M3-3a pa3pbiBa JJEKTPUYECKOTO KOHTYpa, CO3/1aBaeMOro
JKUIKUM METAJIJIOM B KaHaJe.

B kaHanpHBIX medYax BCerjga JOJDKHO HAXOAMUTHCS OMNPEesIEHHOE
KOJIMYECTBO >KUJKOTO MeTaijia. DTO KOJHMUYECTBO OIMpeAessieTCs] UCXOAsl U3
TOTO, YTOOBI Macca CToj0a XHIKOTO MeTajla Hall KaHAJIOM IpeBBIIIaia
3IEKTPOIMHAMHUYECKYIO CHITY, BRITAJIKUBAIOIIYIO METAIIT U3 KaHaa.

Ha puc. 1.9 nokazana WHAYKIHOHHAs KaHANbHAs I1€Yb I Meperpena
gyryHa. [ledp mnpencrtaBisieT CO0OH TOPWU3OHTAIBHO PACHOIOKECHHBIN
IIIMHAP C HapY)XHBIM W BHYTPEHHHM IHaMeTpaMu. MeTaul BBIJAIOT W3
MeYd TIOBOPOTOM FUIM HAKJIOHOM BaHHB, a B HEKOTOPBIX CIyJasx
CO3/1aHHEeM H30BITOYHOTO MABJICHUS ra3a HajJ YPOBHEM MeETajula B BaHHE.
J1st 9TOr0 Teub BHIMOJTHSIOT TE€PMETHYHON M B Hee MOJAIOT BO3IYX WIH
WHEPTHBIN Ta3. [lon naBjaeHneM ra3a MeTaJll B BAHHE CHIDKAETCSl U HY)KHOE
€ro KOJMYECTBO BBHITEKACT U3 TIEYH 10 CU(OHHOMY XKeJI00y.

NuayknuonHass KaHaimbHash Te4Yb COCTOUT W3 OCHOBHBIX Y3JIOB:
Kapkaca, (QyTepOBKH, HHIYKIIMOHHBIX CIHHMI[, MCXaHHW3Ma HAKJIOHA U
3IeKTPo0OOpyIOBaHUS.

Kaprac newu momxeH OBITh TOCTATOYHO NPOYHBIM H KECTKUM. Ero
M3rOTaBJIMBAIOT M3 HU3KOYTIEpOoAUCTON cTtanu ToauuHod 30—70 mMMm. B
HIDKHEH dYacTH Kapkaca WMEIOTCS OKHa C (UIaHaM#u, K KOTOPBIM
MPUCOCIMHSAIOT UHIYKIIHOHHBIC CIMHUIIHL.

@ymeposxa. TIpomoKUTENLHOCTh PAOOTHl MEYU O OYEPETHOTO
PEMOHTA 3aBHCHUT OT COCTOSIHUS e¢ (yTEepOBKHA. B 3aBHCHMOCTH OT
Ha3HA4YeHWs TeYd MOTYT NPHUMEHATHCS PAa3INYHble OTHEYIMOPHBIE
MaTepHarbl.

Puc. 1.9. MaykuuoHHas KaHAIbHAS Iedb JUIS Heperpesa 4yryHa

Hnoykyuonnvle eounuywvl. Kaxnas eIWHUIIA COCTOUT W3 CTAILHOTO
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Kopmyca, (yTepoBKH, MarHMTONPOBOJA M NEpBUYHOM KaTymiku. Kopmyc
eJMHMLBI HE JIOJDKEH O0Opa3oBBIBaTh 3aMKHYTBHIH KOHTYpP BOKPYT
MarHMTOIIPOBO/A, MHAaYe B HEM OYAET MHAYLHPOBATHCS BUXPEBOH TOK. M3
9THX COOOpaKEHUI KOPITyC BBIIOJNHSIOT Pa3beMHBIM M OTJIEIbHBIE €ro
9aCTU U30JIMPYIOT APYT OT Apyra NPOKJIaJAKaMH.

WHnykunoHHy0 enuHUIy (yTepylOT M3 OTHEYHNOPHOro OETOHa WM
HaOMBHOM MaccCHl.

MarauTonpoBox MHAYKIMOHHONW E€JWHUIEI COOMPAIOT M3 OTACIBHBIX
TUTACTHH TpaHchopMaTopHOH cranmu tommuHoi 0,5 MM. [l yMEHBIICHUS
MOTEPH OT BHXPEBBIX TOKOB OTACIBHBIE IUIACTHHBI W30JIMPOBAHBI APYT OT
Apyra.

Mexanuzm naxnona neyu. B 3aBUCUMOCTY OT THUIIA [1€YU IPUMEHSIOT:

— TUJPABJIMYECKUN IPUBOJ, BKIIOYAIOIUNA HACOCHYIO CTAHLUI M
THIPOIWINHIID;

— D2JIEKTPOMEXaHUYECKUU MPUBOJI, COCTOSIIIMMN U3 3JIEKTPOJBUraTENs,
pEayKTOpa U LIETTHOU Mepeaayu.

B 00onx cimydasx MexaHn3M 00ecreunBaeT IUIaBHBIA HAKJIOH IICUH.

Onexmpoobopyoosanue neuy. B KOMIIIEKT MEYHOH YCTAHOBKU BXOJUT
TpaHcopmarop, KOHICHCATOpHast Oarapesi, IIUTHI YOpaBICHUS U
nuratomue kabemu. TpaHcdopmarop meddm MOAKIIOYAIOT K CETH C
HanpspkeHnemM 6—10 kB. Ha BropwuHO# cTOopoHE TpaHCcOpmMaTopa
npegycMoTpeHo g0 10 cTyneHell HampspkeHUs Uil PEryJIHPOBaHUS
MOIITHOCTH IeYN.

Ha puc. 1.10 mnokazaHa cbeMHas HWHIYKIHOHHAs €IUHUIIA,
IpUcOoeqUHAeMass K Kapkacy TIedd ¢ ToMoIelo OonroB. JlaHHas
WHAYKIMOHHAS €IMHUIIA MMeeT JABE KaTYIIKH W JBa MarHUTONPOBOJA.
Bokpyr kaxmol KaTylIKM MUMEETCs CBOW KaHal, 3aIlOJIHSAEMBIN KUIKUM
METAUIOM. YYacTKU KaHaJIOB MEXIy KaTylIKaMH COCIAMHEHbl B OOIIMI
KaHaJl OOJIBIIEro CeYeHMsI.

3aoanue.
PaccunTaTh HHOYKIMOHHYIO KaHAJIBHYIO MeYb [0 HCXOAHBIM JIAHHBIM,
MPEJCTaBICHHBIM B Ta0I. A2 (cM. mpmi. A).

Xoo pewenus
1. Tlose3Has TEmIoBasi MOIIHOCTb, NIepeaaBacMast JKUAKOMY METasLTy,

kBT
P

non qmeup

AT,

TA€ Oreop — TEOPETUUECKUN YIENBbHBIA PACX0OJ 3HEPIMM Ha IEPErpeB
merapia Ha 1 °C, kBt'u/t (cM. Tabm. 1.3); A t — Temneparypa neperpesa
meraina, °C; I — npon3BoNTENBHOCTD MEYH, T/4.
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Puc. 1.10. MnayKIMOHHAS €MHULIA KAHAIBHOW TIeYH:
1 — BEHTHJIATOP JUIS OXJIAXKIEHUS KaTyIIKH; 2 — MarHHTOIIPOBO;
3 — wThIph; 4 — KaHawm, 5 — QyTepoBka; 6 — dKpaH;
7 — katymka; 8 — kopnyc; 9 —pama; 10 — BbIBOZ

2. AKTUBHas MOIIHOCTH IICYH, KBt
P
P nox ,

a
n mepm

TIE Trepw — TepMudeckuid KI1JT meun, mrepw = (0,85 — 0,95).
3. AKTHBHAs MOITHOCTh HHAYKIIMOHHOW eIWHUIEI, KBT

P
Pa.umi = Wa '

rze N — 91ciio HHyKIMOHHBIX eJIMHHUI] Ha MIeYH.
4. 'nyOnHa NPOHMUKHOBEHUS TOKA B JKUJIKUI METaII, M

A, = 503 |2
pf

I7ie p — Y/ACNBHOE JIEKTPUYECKOE CONPOTHBIEHUE XUAKOTO MeTaslla,

Om'M (cM. Tabm. 1.4); u - OTHOCHTEJbHAs MarHWTHAs MPOHHLAEMOCTh

BBIIIJIABJIIEMOI'O METaJljia, f — wacrora MNUTAIICro TOKA, FII.
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5. dopma nonepeyHoro ceyeHus! KaHaa
,Z[J'I)I pacuye€ta MNPUHUMACTCA KaHall HpﬂMoyFOHLHOﬁ (l)OpMI)I CO
CIEAYIOIUMY IapaMeTPaMHU:
UprHa KaHaJia, MM
b.=A;

BBICOTA KaHAJIa, MM

h =(15-3)b;;
pamyc 3akpyrieHuil npuasath I, = 20 mm. Torga miomazab MONEPEYHOro
CeuyeHHs KaHala, MM?

S, =b.h — 0,86r°.
6. CeueHre MarHUTONPOBOJA, CM?

P W10°
S, =03, |-
" Bj, f cos ¢

rne W — OoTHOIIEHHWEe MacChl CTAIM MArHUTOIMPOBOJA K Macce MeIH
nepBuyHO Karymku (5—25 — 0Opu  BO3AYIIHOM MPHHYIUTEILHOM
oxmaxnaeHun karymku, 0,9—1,3 — mnpum BoasHOM); B — wmarmuTHas
MHIYKIUS B MAarHUTONpOBOXe, mpuHuMaem 1,5 Tm;, j1 — momyctumas
IVIOTHOCTh TOKA B KaTyllke, A/MM? (mpMHUMaeM ji < 4 HpU BO3IYIIHOM
NPUHYANTEIBHOM OXJaxaeHud u j1 = 20 1pu BOISHOM); COSO —
k03 dunueHT MOIIHOCTH HHIYKIIMOHHON €/IMHUIIBI (mnst
NpeBAPUTEIBHBIX PACUeTOB MpUHATH COS$ = [0,6—0,75] s uyryHa; coOSop
= [0,4—0,5] myist anroMuHMS).

7. luameTp cepaeYHUKa MarHUTOIPOBOAA, MM

10 [4S,,
Mr kd T !

rae Ky — koaduimeHT 3amoaHeHust OKPYKHOCTH cepAedHuKoM; Kg =
(0,78—0,88).

8. HapyxHblil TuamMeTp nepBUYHOM KaTYIIKHA, MM

d.=d,_+ 23

1€ Sxar — TOJIIMHA KATYIIKH, 3aBUCSINAS OT YUCJIA PSIOB HAMOTKH U
paBHas 20—50 mm.

9. BHyTpeHHHU# [uaMeTp KaHaia, MM

d, =d_ + 2s+ 2s,,

K.B

Kar !

rre S; — TOJIIUHA (YTEpOBKM MEXAY KaHaJOM M KaTyIIKOH, MM
(s1 = (70—120) mm npu mnaBke amomunus; S = (135—180) MM — uyryHa;
s1 = (65—70) MM — CIJTaBOB Ha MEJHOW OCHOBE M IIMHKA); S» — 3a30p
MEX1y KaTyIKoi u GyrepoBkoi, paBHbIi 10—15 MMm.

10. CpenHuit quaMeTp KaHalla, MM
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dK.cp = dch + bK'

11. [ynuHa kaHANa, MM
Ion mumMHOM KaHanma MoOApasyMeBaeTCs JUIMHA 3aMKHYTOTO KOHTYpa,
OPOXO/SIIIEro Kak 10 caMoMy KaHanmy, Tak W 1o BaHHe meud (puc. 1.11).
JiHy KaHana onpeselsieM 1o JUIHHE ero cpeaneid nuHuu. [lo e kaHan
nd

COCTOUT M3 YETHIPEX YIACTKOB: OJHOTO KPHBOJIMHENHOTO UTMHON %,

IBYX BEPTUKAIBHBIX KaXKIBIA IJIMHOM % U OIHOTO TOPH3OHTAIBHOTO

JTHHOH Uy cp.. Torma

d
|, = 2y og

K K.Cp.

305

-

@540 |

|
|
1 7100
|

786

Puc. 1.11. K pacuery pa3mMepoB UHIYKIUOHHOH €JHHHIIBI
KaHaJIbHOM 1e4n

12. AxTuBHOE colpoTHBIIeHNE KaHana, OM
|
R=p=x.
S

K
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13. UanyxTHBHOCTH KaHamna, [ 'H

WHIyKTUBHOCT KaHajla ONpPENeNsloT Kak CyMMY BHEUIHEH H
BHYTPEHHEH HMHIYKTHBHOCTEH OTIENIBHBIX €ro y4acTKOB. BHelHroro
MHJIYKTUBHOCTb OIPEJICISAIOT Ul NPOCTPAHCTBA, 3aKIIOYEHHOTO MEXKIY
KaHaJIOM M HEePBHUYHOM KaTYIIKOW. BHEIIHSS MHAYKTHBHOCTH KaKoro-inbo
ydactka, ['n

LI(,BH = 2'1(»1 In &10_7’
RZ

roe l;_; - AJMHA JaHHOTO y4acTKa KaHama, M; Ry — paccrosiHue ot
OCH KaHaJa /10 KaTyIIKH WIN IPOTHBOIIOJIOKHOTO yJacTKa KaHaia, M; R2 —
paccTosHrue OT OCH KaHalla JI0 OBEPXHOCTH KaHana, M, T. €. Ry = by/2.

BHyTpeHHAS MHOYKTHBHOCTH OIpPENEIsIeTCsl sl  IPOCTPaHCTBa,
3aHIMAaeMOT0 CaMHM KaHaJlloM, [ H

L., =0,5_-107".

Hdns  npusstoit  Qopmbl  kanama (cMm. puc. 1.11) BHewHss
HHIYKTHBHOCTH €r0 OTIENbHBIX YYacTKOB pasnuuHa (puc. 1.12).
HeoOxonumble mapaMeTpbl pa3iMYHBIX Y4YacTKOB KaHaua Juisi pacdera
BHEILITHEH MHAYKTHBHOCTH TIpeJICTaBjIeHbl B Tabu. 1.5.

OO0mast ”HAYKTUBHOCTH KaHaia, [ H

LK = ZL’K,BH + L’K,B'
14. UnpyKTHBHOE CONPOTUBIICHUE KaHaa, OM
X, =2nfL,.
15. INonmHOE conpoTHBIeHKE KaHala, OM

z =R+ X2,

Puc. 1.12. K pacyeTy HHIyKTHBHOCTH KaHaJia
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Taoauna 1.5 — K pacuery BHenIHeli HHAYKTHBHOCTH YYACTKOB KaHAJIa

YuacTok Kanana XapaKTepuCTHKH y4acTKa
la R:
Kpusosuneiinbiit (cM. Ty, Ao — B,
puc. 1.12, mo3. 1) 2 2
BeprukaibHsie (CM. Ao bru.cy — DG,
puc. 1.12, no3. 2 u 5) 3 2
BeprukanbeHeie (cM. Toop — B~ i - FJ_
puc. 1.12, n03. 3 u 4) 2 e S
T'opu3oHTaNBHBII (CM. d - + 1 |(l3|1 y ."l- _(ﬂ’. .__}
puc. 1.12, nos. 6) o 4 7 _\. 2 ) 2

16. AKTHBHOE HampsbKeHue B KaHaie, B

UaAK = \j Pa,mmR‘

cos _R
¢ 7

17. cosd kanana

18. INonHoe HanpsbkeHue B KaHaie, B
— UaAK

coS @

19. TTonHast MOIIHOCTh MHAYKIIHOHHOMN enuHullbl, KB-A. [IpeHeOperas

MOTEPSIMU B IEPBUYHOM KAaTyIIKE U MAarHUTOIIPOBOJIE
— PQLPIHH

Cos @
20. PeakTBHasI MOITHOCTh HHAYKIIMOHHOW €AMHUIIBI, KBap

P =.P2 —pP?

p.MHI MH] - a.uHg "

K

HHI

21. TToaHast MOIIHOCTE Ieun, KB-A
P=NP

uHa "
22. PeakTuBHasI MOIIIHOCTH TI€YH, KBap
Pp =NP

p-vHI "
23. Yucno BUTKOB MEPBUYHOMN KAaTYHIKH

U
w=-1,
UK
rie U; — HampsbkeHWe, mojaBaeMoe Ha IEPBUYHYIO KaTyHIKy H
3aBHUCsALIEE OT BRIOpAaHHOTO THIA TpaHchopmaropa, B.

24. Tok B mepBUYHOM KaTyIke, A
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25. TlonepeyHoe ceYeHre BUTKA NIEPBUYHOM KATYIIKU, MM?

|
_h
SBHT -
h
IJIE j1 — JOMyCTHMAast IUIOTHOCTh TOKA B KATylIKe, A/MM2,
26. [lluprHa BUTKA KaTYIIKA, MM
b, >13A

rie Asxar. — TNIyOWHa NPOHWKHOBEHHS TOKAa B KaTymky, MM. s
MEIHOM KaTyIIKH IPUHUMAEM MUHUMAJbHYIO LIUPUHY BUTKA 10 MM.
27. BricoTa BUTKa KaTYIIKH, MM

9.Kar !

28. JlnvHa NepBUYHON KaTyLIKH, MM
= (hBl/I'l' + hl/l'lOJl )W
Kar k

e

L

rae Nyson — TONIIUHA HM30JSAMMH MEKAY BHUTKaMH, MM; Ko, — dHCIO
CJIOCB BUTKOB B KaTyIIIKE.

JJis yMEHBIICHUS ATUHBI KaTYIIKU IPUHIMAaeM HaBHBKY B JIBa CJIOS U
TOJILUUHY U30JsIMHu 1,5 Mm.

Koumponwvuvie 6onpocsi
KakoB npuHIHIT paboThl HHIYKIIMOHHOH KaHATBHOM medn?
KakoBo 0CHOBHOE YCIIOBHE PabOThI KaHAILHOW TeUn?
Yro Takoe TOK X0JIOCTOro Xxoaa?
Kak BbIOMpaIOT paccTOSHUE OT KaHaJIa 10 IEPBUYHOMN KaTyIIKu?
OnuImuTe OCHOBHBIE Y3IIbI HHYKITMOHHOW KaHAJLHOW MeYH.
KakoBbl 0OCHOBHBIE TpeOOBaHHUS 0€30MIaCHOCTH MPH 00CITY)KUBAHUH
WHIYKIIMOHHBIX TIeuei?

ouhrwNE

1.6. PACUET JIYTOBOU IJIABUJILHOM [TEYU

B ZLyFOBLIX BHeKTpI/I‘-ICCKI/IX rneyax 3J'IeKTpI/I‘IGCKa$I 3H€pFI/I$I
npeBpamaeTCﬂ B Tel‘[J‘[OByIO B SHGKT‘pI/I‘IeCKOM pa3psme, HpOTeKaIOHIeM B
FaBOBOﬁ (1).':136 501040 BaKYYMe. B TaKOM pa3psme 501040 ,uyre MOXXHO BBbIACIUTH
60J‘ILIHO€ KOJIHUYECTBO 3H€pFI/II/I H, CJI€A0BAaTCIBHO, l'IOJ'Iy‘{I/ITL BLICOKyIO
temmeparypy 6omnee 3000 °C.

Fa3013aﬂ cpeﬂa SABJISICTCSA XOpOH_II/IM I/ISOH}ITOpOM U HC HpOBO}lI/IT
3HGKTpH'—I€CKHﬁ TOK. I/IOHI/I3aHI/I$[ rasa HpI/IBO)II/IT K ITOABJICHUIO 3ap$[)KCHHI)IX
qacTtul — 3J'[eKTpOHOB U HOHOB. B ITUX yCJ'IOBI/IﬂX ra3 HpOBO}II/IT
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JNEKTPUUECKUH TOK. YeM BBINIE HAIlpsHKEHUE Ha AJICKTPOJax, TeM OOoJbIle
3IEKTPUUECKUI TOK.

JlyroBele ne4u JeNATCs Ha CISAYIOIUE BUABL: IPSMOTO U KOCBEHHOTO
JIeHCTBUSA M ANEKTPOHHO-JIyUEeBBIE.

Jlyeogvie neuu npsamoeo Oelicmeus. DIEKTpUYECKast Iyra BOZHHKAET
MEXKAY 3JEKTPOJAOM M pACIUIABICHHBIM METANIOM. OJTO oOecmednBaeT
ObICTpBIN Harpes MeTala u, CIIEJIOBATENILHO, BBICOKYIO
NpOU3BOIUTENBHOCTh. [leunm 3toro Ttmma — TpexdasHsle, OoOIBIION
MOIIHOCTH, MNPHUMEHSIOT JUId IUIABKM YEPHBIX MeTauioB. JlIA IIaBKU
LBETHBIX METAJUIOB W3-32 WHTCHCHUBHOIO HX HCHApEHUS JTH IE€4YH HE
MPUMEHSIOT.

Llyz06vie neuu koceéennozo oelicmeust. DIEKTpUUECKasi Tyra BOZHUKAET
MEXIy 3JEKTPOJaMH, a PACIUIaBICHHBIH METalJ HaXOAUTCS OT Iyrd Ha
HEKOTOPOM pPAacCTOSHUHU. YTrap M HCHAapeHHe MeTaula B 3THUX Iedax
HaMHOTO MEHBIIE, YeM B Ie4ax MNpsMoro AedcTBus. Ilednm KocBeHHOTo
JICHCTBUSA HCTIONB3YIOTCS B OCHOBHOM JUIS ITABKH I[BETHBIX METAJIIOB.

Onexmpouno-nyuesvie neyu. B Tmedax 3TOro THUMa MOIIHBIMA Iy4OK
3IEeKTPOHOB, MOMNaaas Ha METAIlI, HArPEBAET U PACIIABIIAET €ro. OTU Medn
NPUMEHSIOT AT HOJYYCHHsI CIMTKOB 0CO00 HYHCTBIX CTaled W CIIIaBOB
CHELHUAIBHOIO Ha3HAYEHHUS.

B nuTeiiHOM NpOU3BOACTBE AIIEKTPOAYTOBBIE IEUN UCTIONB3YIOTCS AT
BBIIJIABKU CTAaIM M3 METANIMYECKOro JIOMa M Ul INEperpeBa KHIKOro
YyTr'yHa, HOJIy4aeMoro B BarpaHKax.

DJIeKTPUYECKUH PeXHUM pabOThl JYroBOIl MMeYM 3aBHCUT OT pexKHMa
mporiecca IuIaBkW. [Ipu  pacrmiaBlIeHHHM METaUTMY4ecKOTo JioMa Iedb
paboTaeT Ha MakCUMaJdbHOW MOIIHOCTU. [Ipy JTOBOJAKE >KHUIKOTO MeTasuia
JI0 HY)KHOTO XMUMHYECKOT'0 COCTaBa MOIITHOCTh CPABHUTEIIEHO HEBEIIHKA.

PeryimupoBaTh peXuM I€4M MOXHO, HU3MCHSS HamlpspDKeHHe Ha
9NEKTPOJax WMIM AIMHY Iyrd, T. €. CHIy TOKa Oyrd. B mepBoMm ciydae
MEePEeKIII0Yal0T TpaHC(HOPMaTOp C OAHON CTYICHN Ha JPYTyI0, BO BTOPOM —
OITyCKAIOT WJIM TIOJTHUMAIOT 3JIEKTPoAbl. [ledb MoAKIouaroT K Tpexda3HoH
CeTH MPOMBILIUIEHHOW YacTOThl HampsbkeHueM 6 kB. [lns manbix neuei
npefycMaTpuBaloT 2—4 CTyNEeHH HamnpsDKeHHs TpaHchopmaropa; Uit
KpPYIHBIX Teueil 10 25 cTymeHeW, 4To MO3BOJSET JUIl KaXkJOro pexnuma
IUTaBKH TTOI0MPATh ONTHMAaJIbHBIE PEXUMEL. B I1eTb BEICOKOTO HANPsHKEHUS
BKITIOYAIOT JIPOCCEIh, KOTOPHIH OTPAHWYMBAET CHIIy TOKa NPH KOPOTKOM
3ambikaand (K3) anexTpoaoB Ha Metam.

Ha puc. 1.13 uzo0pakena ayroBast 3J€KTporedb eMKOCThIo 3 T. [leun
COCTOWT W3 Y3JIOB: CTaJBHOIO KOXyXa (Kapkaca), MEXaHW3Ma HaKJIOHa,
(hyTepoBKH (IIOJ] CTEHBI U CBOJ), DJEKTPOJIOB M MEXaHHW3Ma IIEPEMEIICHIU
3IEKTPOJIOB.
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Puc. 1.13. [lyroBas anekTpudeckas Ieub Ui YepHBIX METAJUIOB: 1 — 3JIeKTPO.;
2 — KOJIOHHBI; 3 — IPOBOIHHKH TOKA; 4 — KapeTKH; 5 — 3JIeKTPORoAepIKaTellb;

6 — ymIoTHsIoIIEe KOJIBIIO; 7 — TPOCHI; 8 — MEXaHHU3M MEePeMEICHHS KapeToK; 9 — KOXKyX
neun; 10 — nabuHOM mox; 11 — nerka; 12 — onopHsle peliky; 13 — cextopsl; 14 — raiiku;
15 — cBox; 16 — pabouas rromanka; 17 — neepka; 18 — mmmunzmens; 19 —
9JIEKTPOJBUTATENH MEXaHU3MA HAKJIOHA [EeUH

Koorcyx neyu MoxeT ObITh IMIMHAPUIECKON NIIN KOHUYECKOH (hOPMBEL,
CJIeTKa pacUIMpsIIONIMHCS KBepxy. KokyX cBapuBaroT M3 JHCTOBOW CTalld
toamuHo  12—20 MM. JlHWIE KOXKyXa MOXET OBbITh IJIOCKHM,
KOHMYECKUM WM cdepudeckuM. B KoXXyxe BBIPE3alOT OTBEPCTHSA I
3arpy304HOTO OKHa M MeTajuindeckoi jeTku. Koxyx meuu HeceT Ha cebe
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BCIO TSDKECTh (DYTEPOBKHM M DACIUIaBISIEMOI0 MeTallla M HCHBITHIBAET
TEpMHYECKUE HANPSIKEHHUS, TI03TOMY OH JIOJDKEH OBITh OUSHb IPOYHBIM.

Mexanusm naxnona neyu. JInd ciouBa MeTalla M3 IEeYH €€
HEoOX0/IMMO HAKJIOHSATh B CTOPOHY CIMBHOTO Hocka Ha 40—450; ms
ckaumBaHus nulaka — Ha 10—I150 B cTOpoHy pabouero okna. [leus
HAKJIOHSIOT C OIPEICNICHHONH CKOPOCTBI0 MEXaHM3MOM, HaXOIIIAMCS
cOoky mwim nof Hel. 171 HaKIIOHa TIeYH HCIIOIB3YeTCs THAPOIIPHBO.

@ymeposka neyu. [lomuHa COCTOMT W3 HECKONBKUX ciioeB. CIIoi,
COTIPHUKACAIOMIMIACA C JKAIKAM METaJUIOM W IUIAKOM, — HAaOWBHOW W3
OTHEYIOpHOTo nopomika. [locnenyromue ciion — Hu3 mamMoTa, THaTOMHUTa U
acbecra.

Onexmpoowl. DNEKTPUYECKHH TOK TOAaeTcs BHYTpPb pabouero
NPOCTPAaHCTBA MO YrOJNBHBIM WIA TpagUTHPOBAHHBIM  AJIEKTPOJAM.
DneKTpoasl UMEIT Kpyrioe ceuenue u aiauHy 1000—1800 mMm. B Topuax
3JIEKTPOJIOB CACTAaHbI OTBEPCTUS ¢ pe3nboil. [lo Mepe obropanus HUKHEH
9acTH AMEKTPOJa, HaXOIIErocs B MEYH, ero HapamwuparoT. s 3Toro B
BEPXHIOID 4YacThb pabOTalOIIEro »HJEKTPOAa BBHHYMBAIOT C IOMOIIBIO
COCIMHUTEIFHOTO HUTIIIEIS HOBBIH IEKTPO.

Mexanusm 3aepysku newu. B medm eMKOCThIO 1O 3 T MeTaml
3arpy’karloT BpPYYHYIO, TIPU 3arpy3Ke Iedeld OONbIIeld eMKOCTH MPUMEHSIOT
CHeNHANbHBIC 3arpy309Hble MeXaHM3MbI. Hanbosee pacrpocTpaHeH METOx
3arpy3ku cBepxy. Ilpu 3arpy3ke MIUXTHI CBOJ IIEYH BMECTE C ANIEKTPOIAaMHU
MOJHUMAIOT BBEpX M noBopaunBatoT Ha §0—100°. [To okoHUaHMHM 3arpy3KH
MIeYN CBOJ BO3BPAIAIOT B HCXOAHOE MOJIOKEHUE.

3aoanue
PaccunTath qyroByro meus A BHIIUIABKH CTAIM 1O JaHHBIM Tabi. A3
(cm. miprt. A)

Xo0 pewienus
1. MomHocTh TpanchopmaTopa, kB-A
W

P= TEop ’
1C0S @

e Wieop — YHOGTBHBIN pPAacXoj AJIEKTPO’HEPTHH Ha pPAacIlUIaBICHHE,
kBr-u/t (cm. Tabn. 1.3); I — npomsBomurenbHOCTD meun, T/a4; 1 — KITJT
neur, paBHbii 0,5—0,7; C0SG — KOIDOHULMEHT MOIIHOCTH NEYHOI
ycranoBkH, paBusriii 0,8—0,9.

2. BropuuHoe HampsHKEHHE BBIOMPAIOT C YYETOM MOIHOCTH
TpaHchopMaTopa, TabapuTHBIX pa3MEpoB IEYH, €€ €MKOCTH W T.h. s
nedeii HeOOIBIION eMKOCTH BTOpHYHOE Hanpspkerue 225-300 B, mmst meueit
cpenneit emxoctu — 300—400 B, mis meveit 6onpmioi emkoct — 10 600 B.
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3. Cuiia TOKa B 3JIEKTPOJIE NEYH [P BTOPUYHOM HaNpPsDKEHHUH, A

I, =10° P
21 T 1
J3u,,
rae Uy, — uHeiHoe HanpskeHue, B.
4. lnameTp 3IIEKTpo/ia TIPH IOITYCTUMOI INIOTHOCTH TOKA B 3JIEKTPOIE, M

o - [P
201 T[j’

roe j — JomycTumas IUIOTHOCTh TOKa B »jeKkTpone, A/M?,
j = (15-25)-10%

5. Tlomnass BBICOTAa BaHHBI Te4n (Yrod HakioHa 45°) 10 mopora
pabouero okHa, M

H=A4G"®
rne A — Ko3(pQUIMEHT A OCHOBHBIX meuei, paBubiii 0,31-0,345;
G — Macca cTanu B M€Y, T.
6. JlnameTp BaHHBI Ha YPOBHE MOpOra pabouero okHa, M

2
d, = 0,89 + /ﬁ_'i,
pH 4

r/ie p — IVIOTHOCTD KHUIKOTO METallIa, 1/M° (cm. Tabm. 1.3).

7. luameTrp IUIABUIBHOTO MPOCTPAHCTBA HA YPOBHE BEPXHETO Kpas
OTKOCa, M

D, =d, + 2AH,

raoe AH = (0,14-0,15)H s negeit emxoctero g0 20 T u (0,12-0,13)H
JUTS TIeueil 0oJbIIe EMKOCTH.

8. BricoTa IUIaBIJILHOTO TIPOCTPAHCTBA MIEYH, M

H,=(0,5-0,6)D,.
9. Tomuuna GyTepoBKHU MOJ2, M

s=0,4%G.

10. InameTp KOXKyXa IE€YH MPH TOJIIHHE OTHEYIIOPHOTO CJIOSI CTCHBI,

D, =D, +2(s, +s,),
r7e So — TOJIIMHA OTHEYIIOPHOTO cJos CTeH, M (So = 0,23 M ayis1 meueit
emkoctbio 0,5-1,5 ; So = 0,3 M st 3—10 T; o = (0,35-0,4) m st 15,040
T); Sy — TOJIIMHA TETJIOU3OJISIIIMOHHOTO CJIOS CTeH, M (S; = 0,1 M ams medeit
emkoctbio 0,5-1,5 1; $; = (0,1-0,15) m st 3 — 10 1; S; = (0,15-0,2) M st
15-40 7).

Konmponvhule sonpocwl
1. KaxoB npuHIun padboTel AyroBoii IUIABWILHOM neun?
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Ilepeuncaure BUABI JYTOBBIX MEeYeH U OMUIIUTE UX.

OT 4ero 3aBUCHT 3JIEKTPUUECKUH PEKUM pabOThI TyroBoH meun?
OnuinTe OCHOBHBIE Y3JIbl JYTOBOM IIaBUIBHOM MEUH.

KakoBbI 0cHOBHBIE TpeOOBaHUs 0€30IIaCHOCTH MPU 00CITYKHBaHUN
WHYKIUOHHBIX reyeii?

apwn

2. BE3OITACHOCTBb CBOPOYHOI'O ITPOU3BO/ICTBA

B cTpykType TEXHOJIOTHUYECKHX MPOLIECCOB NMPOM3BOACTBA M3CITHH
MAaIIHHOCTPOCHUS COOpKE MPHUHAMICKUT ocoboe Mecto. COOpKa sSBIAETCS
3aKIIFOYUTENBHBIM 3TAllOM B NPOHM3BOACTBEHHOM IIPOLIECCE, OPTaHWIECKH
CBSI3aHHBIM CO BCEMH IPEANICCTBYIOIMMH TIpoIieccaMu. TexXHOIornIecKne
ornecpannuu C60pKI/I ABJIAIIOTCA  MHOTOBAapUAHTHBIMM W MOI'YT HMETH
Pa3IMYHOE COJEPKAHUE U IOCIEA0BATEIbHOCTh OIEpalUi, pPa3JIUYHbIN
COCTaB 000PYIOBaHHS, HHCTPYMEHTOB M NPUCIIOCOOICHHH.

OCHOBHBIMU ~ (DM3MYECKMMH TpPaBMOONACHBIMH  (akTopamMu MpHU
MEXaHOCOOPOUHBIX paboTax SBIISIOTCS:

— TIOJABMIXXHBIC 3JICMCHTHI 060py)1013aH1/1;1, MOABEMHO-TPAHCIIOPTHBIC
YCTPOWCTBA, TPAHCIIOPTHBIE CPEICTBA, KOHBEWEpPHI, NMOBOPOTHBIE CTOJIBI,
MNPOMBIIIICHHBIC POOOTHI WM  MAaHUITYJSTOpPHI, IIEpEMEIIacMble TPY3bl,
ITHEBMO- U JICKTPOWHCTPYMEHTHI, paboure HHCTPYMEHTHI PYYHBIX MaIlllVH,
0cOo0CHHO OBICTPO BpaIlAIOIIMECs CBEepJa, adpa3UBHBIE KPYTH, CIIOCOOHBIE
HAaHECTH TPaBMy MNPHU CIy4allHOM CONPHKOCHOBEHHH C HHUMH B TIpOIIECCE
paboThI U B CiTyyae 3axBaTa OIEXK/IbI, a TAaK)Ke BHE3AIMHOTO UX Pa3pyIICHUSI
(Hampumep, paspsiB NUTH(OBATBHOTO WK 3aTOYHOTO KPyTa);

— TOABWKHBIC MPHUCIIOCOOJICHHS YIS 3aKperieHuss 00pabaThiBacMOit
JeTajdy, NPEACTABIAIONIME OMAcHOCTh NpU  CIy4yailHOM K HHM
IMPUKOCHOBCHHNHU U B CJIy4ac 3aXBaTa OACKAbI BRICTYIIAIOIMIUMU YaCTIAMMU,

— 3aroToBKHU U JC€TAJIU IIPU UX YCTAHOBKE HAa BEPCTAK U MPU CHATUU C
BEpCTaKa, CTOJIa, CTAaHKa WJIM CTEH/JA BPY4HYI0 0O€3 COOTBETCTBYIOUINX
MPUCTIOCOOICHHH;

— MeTauM4yeckass JIGHTOYHas CTpYyXXKa, oOpasylomascs Ipu
CBEpJICHMM BS3KMX MarepualioB, HampuMmep, CcTajeld (CTpyKKa MOXKeT
CBOpAYMBAaThCS B METIH, 3aIyThIBATHCA BOKPYI MHCTPYMEHTA, NETAlH WU
OpraHoB YyIpaBJICHUA W CO34aBaTb OIIACHOCTH pPaHCHUA PYK HW JHLA
paboTaroriero);

— OmIeTamas CTPYXKa, oOpasyromascs mpu o0paboTKe XPyNKHUX
MCTAJJIOB, a TaKXE KPYNHBIC TMBUICBBIC YaCTHULBI, MCJIKHE OCKOJIKU
METaJUIOB M APYTUX MaTepHajoB (MOTYT IIPUBECTH K TPaBMe Ta3);

— OCTphle KPOMKH PYYHOTO CJIECAapHOTO HHCTPYMEHTa W IeTajew,
3ayCeHIbI (MOTYT ITPUBECTHU K TPAaBME PYK);

— HarpeTble WIN CHJIBHO OXJa)KIEHHBbIE NEeTaly MpH 3alpPECcCOBKE, a
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TaKXKe CPeJICTBA HAarpeBa — Maclo — U OXJAXICHHS — CyXOH Jel, KUAKUN
a30T (MOTYT BBI3BAaTh 0JKOTH PYK, JIULA).

B MexaHOCOOpOYHBIX II€XaX CYIIECTBYET OINAcCHOCTh ITOPAKEHHS
paboTaoUMX JJICKTPUYECKMM TOKOM BBHIY HaJIW4Msi 00OpYyIOBaHMS,
UCTIONB3YIOMIETO JIEKTPUYECKUH TOK BBICOKOM M NPOMBIIUIEHHON 4acTOT
HanpspkeHneM a0 380 B (Hampmmep, SMEKTPOMHCTPYMEHT, YCTaHOBKH
MHIYKIMOHHOTO HarpeBa JETalieil MOA 3alpecCOBKY, 3JIEKTPOJIBUTATENH,
TOKOBEYIINE [ITHHBI, PyOUIbHUKH, CBETHIIBHUKH, BEHTHIATOPHI, U 1IP.).

HenpaBunbHoe oOpameHne ¢ 00€3KUPHUBAOIINME OPTaHUIECKUMU
pactBopuTensaMu  (OCH3HMHOM,  KEPOCHHOM) H  apOMaTHYCCKUMU
yraeBogopogaMu (OEH30JI0M, TONYOJOM, KCHJIOJIOM), CHHTETHYCCKHMU
MOIOIUMH CPEICTBAMH M IIOBEPXHOCTHO-aKTHBHBIMM BEILIECTBAMH MJIS
OUYUCTKH JeTaneii, XPOMOCOEPKALTIMHU MPUTHPOYHBIMH u
MOJMPOBATIBHBIMH NTaCTaMM, CBUHIIOBBIMHU IIPUIIOSIMU, PA3IMYHBIMU KIICSIMU
CO3/1aeT OMACHOCTh OCTPBIX OTPaBJICHUIL.

K OCHOBHBIM BpeIHbIM TPOU3BOJCTBEHHHIM (haKTOpaMm MpHU
BBINIOJIHEHUH  COOPOYHBIX  paboOT  OTHOCSTCS: LIyM W BHOpauws,
CO3/1aBaeMble PYYHBIM MEXaHH3MPOBAaHHBIM MHCTPYMEHTOM, KIIETIATbHBIMU
MalIHaMH, HCTIBITATETIbHBIMU CTEHAAMH, ITHEBMaTHYECKUMH
yCTpoHcTBaMHu, BUOPOOYHKEpaMu COOPOYHBIX MAIIMH U T.A., YIBTPa3BYK,
Pa3IMYHOTO BU/A MBLIb U JIp.

HcrounukamMu myma Tnpu cOOpKe SIBISIOTCA ITHEBMAaTHYECKHE H
IEKTPUYECKHE PYYHBIE HHCTPYMEHTBI, MOJIOTHI, IPECCHI, CTAHKH, OYHKEPHI,
BEHTWISATOPHl W  Jpyrue yCTaHOBKH. PaboTa IHEBMaTHYECKUMHU
KJIETTaJbHBIMH MOJIOTKAMH MOJKET CONPOBOXKIAThCA BBICOKOYACTOTHBIM
mymoM ¢ ypoBHeM 110-125 nb, a B 3aMKHYTBIX mpocTpaHcTBax — a0 135
nb. Ilym, reHepupyeMblii NMpeccoBBIM OO0OPYZOBAaHHEM, MMEET CpPeaHUi
YpOBEHb 3BYKOBOM MoIHOCTH 98-126 1b 1 ypoBeHb 3ByKOBOTO JIaBJICHUS B
umnyisce 10 110-129 nb.

OKcIDTyaTanust KaMep IpoOecTpyHHOM OYMCTKH JeTajeil MPUBOIUT K
BO3HMKHOBEHHIO CpelHe- M BBICOKOYACTOTHOTO IIYMOB C YPOBHEM
3BYKOBOTrO AaBiieHus 84-92 nb.

BosgeiicTBue myma Ha OpraHu3M 4YellOBEKa HPUBOAWUT K OBICTpOH
YTOMIIIEMOCTH, CHIDKEHUIO IPOM3BOAMTENBHOCTM TpyJa M KadecTBa
W3JeNNH, OKa3BIBaeT BpENHOE BIMSHWE HA OPraHbl ciiyxa (BBI3BIBAET
TYrOyXoCTb), Ha IEHTPANIbHYI0 HEpBHyIO cucTeMy. JlimTensHOE
BO3ACUCTBHE IIyMa MOXET MNPUBOIUTH K THUINEPTOHWYECKOH W Ipyrum
3a00/1eBaHUSIM.

IIpn wCrIONB30BAaHMM PYYHOTO MEXAaHHU3UPOBAHHOTO HMHCTPYMEHTA
YAapHOTO, YIOapHO-TIOBOPOTHOTO, YAAPHO-BPAIIATENbHOTO JACHCTBHS B
cily4yae IpOJO0JDKUTENILHOTO BO3/ICHCTBYS JTOKAIBHOIM BUOpALNY MOSIBISIETCS

47



OIaCHOCTh BO3HUKHOBEHUs BUOPALIMOHHOM 00s1e3HH. 3HAUUTENBHYIO POJIb B
pa3BuUTHM 3TOH OOJE3HM WIPAlOT COMYTCTBYIOIIME (AKTOPHI, TAaKUE, Kak
OXJIQKAEHHWE, IIyM, 3HAYUTEIbHOE CTaTUYeCKOE HANPSDKEHHE MBI
TUICYEBOTO 1105Ca, BBIHYX/ICHHOE HEYI0OHOE MOJIOKEHHUE Tela.

I[Ipn npomMbiBKE W 00E3IKUPUBAHUM JeTalel, cBapke W Tmailke
UCTIONB3YeTCST HHU3KOYACTOTHRIM  ynbTpa3Byk (16-44 xI['m) BeICOKOH
MHTEHCHBHOCTU (10 6-7 Br/cm?), ymbTpassyk (6onee 80 kI'u). Haubonee
omaceH KOHTAKTHBIA YJIBTPa3ByK IPH IMepe-lade depe3 >KUAKOCTH WIN
TBepaele Marepuanbl. Jlaxe KpaTKOBpeMEHHOE W IEPHOIMYECKOE
BO3ACUCTBIE KOHTAaKTHOTO YIBTPa3ByKa MOKET INPUBOIUTH K HapPYIICHHIO
MOJIBUYKHOCTH NAJBLIEB, KUCTEH, IPEAILICUHUI.

2.1. PACYET 3AKJIETIOYHOI'O COEAVHEHU A
3aKJIenoOYHble COEAMHEHHs HapsAy CO CBApHBIMH U KJIEEBBIMHU
OTHOCSTCS K KJIacCy HEpPa3hbeMHBIX COCIUHEHHH, T.€. UX HEBO3MOXHO
pa3o0path 0e3 pa3pyLICHUs! WK MTOBPEKACHHS AeTaleH.

3axnenounviii woe 00pPa3ylOT 3aKJCNKH U CKJICTBIBACMBIC JCTaJH,
BBITIOJIHEHHBIE B OOJBIIMHCTBE CIy4aeB W3 JIUCTOBOTO Marepuaia WU
npoduneit npokara (puc. 2.1).

OTBepcTHst O/ 3aKJICTIKK B JICTANISIX BBIMOIHIIOTCS MPOIABIMBAHIEM
win cBepienneM. OJHAKO MpU MNPOJABIMBAHUK OOPa3yIOTCS MEIKHUE
TPELIMHBI MO TMepudeprr OTBEPCTHI, KOTOPbIE MOTYT OBbITh MPUYUHON
paspylieHHs 3aKJENO4YHOro IBa BO Bpems paborel. [lostomy
MMPOJAABJICHHBIC OTBCPCTUA TMPUMCHAIOT TOJBKO B MaJIOOTBETCTBECHHBIX
KOHCTPYKIUAX. CBepHeHLIe OTBEPCTUA NMPUMCEHAIOT B KOHCTPYKIUAX, T'/I€
TpeOyeTcsl BbICOKasi HaJEeKHOCTh. [Ipu OOJBLIMX IUaMeTpax OTBEPCTHM
UCTIOJNIb3YIOT MTPOJIABIMBAHHUE C TIOCIEYIOIINM PAaCCBEPIINBAHHUEM.

a) 4)

Gy

Puc. 2.1. OOpa3oBanue 3aKJICIOYHOrO IBA: g — 3aKJIaJIKa 3aKJICNKH; 6 — KIIeTKa
(1 — 3akuagHas roJIOBKa; 2 — 3aMBIKAIOIIAs TOJIOBKA; 3 — MOAIePKKa; 4 — 00KHMKa)

Knenky mnpowsBomaT Ha KiIemalbHBIX MalIWHaX (Mmpeccax) WiH
BPYYHYIO (TTHEBMAaTHYECKHMMH MOJIOTKaMH). CHadajga MPOUMCXOIMT OCaIKa
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CTEPIKHS, 3a30P MEXK/Y 3aKJICIIKOW M OTBEPCTUEM 3aIOIHSICTCS, TOCIIE Yero
obpasyeTcs 3aMbIKaroIasi rojoBKa (cM. puc. 2.1, 6).

CrayibHbIC 3aKJICIIKH TAAMETPOM 710 12 MM MOXXHO CTaBUTh XOJIOTHBIM
CIocoOOM, TO JK€ OTHOCHTCS K 3aKJIemKaM M3 IBETHBIX METAJIOB U
cruiaBoB. [Ipu ropsiueM crioco6e CTambHBIC 3aKJICITKUA HArpeBakoT 0 CBETIIO-
KpPacHOTO KaJeHHs. JTOT crmocod obecreunBaeT 0ojiee BHICOKOE KadyecTBO
3aKJICTIOYHOTO 1IBA, TaK KaK 3aKICNKH YKOPAYMBAIOTCS MPU OCTHIBAHUU U
CTATHBAIOT ACTAIM, CO3/IaBas Ha CThIKE MX MMOBEPXHOCTEHl OOJBILINE CHIIBI
TpeHHUs, MPEMATCTBYIOLINE OTHOCUTEIBHOMY CABHTY JIeTajeil npu AeHCTBUU
HArpy3KH.

K noctonHCcTBaM 3aKIIENNOYHBIX COETUHEHUN OTHOCSITCS:

— BBICOKAs HAAC)KHOCTH COCI[HHGHI/I}I;

— yA00CTBO M HaJIE)KHOCTh KOHTPOJIS KaYeCTBA I11Ba,;

— Xopomas CONPOTHUBIAEMOCTh BHOPALMOHHBIM W  yAAapHBIM
Harpy3Kam.

K HegocTtaTkaM MOKHO OTHECTH:

— BBICOKYIO CTOMMOCTb, TaK KaK MPOIECC MOJTYYCHHs 3aKJICIOYHOTO
[IBa COCTOMT M3 OOJBUIOTO 4YKCIA Olepanuidi U TpedyeT NpUMEHEHHs
JIOPOTOCTOSIIET0 000PYI0BAHUS;

— 0OIBIIOH pacxoj MaTepHaia 3a CUeT HEOOXOJUMOCTH YBEINYCHHS
IUTIOIIA/I CEYCHUH, MPUMEHEHHS HAKIAJOK U MPOYHMX JOMOIHUTEIBHBIX
JJIEMEHTOB.

B HacTos1ee BpeMst 3aKJICIIOYHbIC COCTUHEHUS IIPUMEHSIOT:

— B KOHCprKI_II/ISIX, BOCHpI/IHI/IMaIOIJ_[I/IX 3HAYUTCIBbHBIC
BUOpALMOHHBIE W YyJapHble HAarpy3Kd IIPH BBICOKMX TpPeOOBAaHUSIX K
HAIEKHOCTH COEIMHEHNS;

— IIPU U3TOTOBJIEHUU KOHCTPYKLUN U3 HECBAPUBAEMBIX MaTEpHUAIOB
(mrOopamOMUHMIA, TEKCTOIUT U JIP.);

— B COGAMHEHUSIX OKOHYATEIILHO 00pabOTaHHBIX JieTalei, B KOTOPBIX
MPUMEHEHHE CBAPKU HEMOMYCTUMO HM3-3a UX KOPOOJICHHS TIPH HArpeBe.

B coBpeMEHHOM  MAIIMHOCTPOCHHUH  OOJACTh  MPUMECHEHHS
3aKJICMIOYHBIX ~ COCJMHEHHH Bce OoJee  COKpamiaercs 1o  Mepe
COBEPIIICHCTBOBAHUS METOJIOB CBApPKH.

Knaccugpuxayus saxnenok
@dopma TONOBKH BBHIOMpaeTcs B 3aBUCHMOCTH OT Ha3HAYCHUA
3aKJIEIOYHOTO IIBA M OIpeAessaeT TUM 3akienku. Hanbonpiee mpuMeHeHne
HUMEIOT 3aKIICTIKHU C NOAYKPYIbIMU TOTOBKaMu (puc. 2.2, a).
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Puc. 2.2. OcHOBHBIE THUIIbI 3aKJIEIIOK: @ — C ITOJYKPYIJION FOJIOBKOH;
6 — C TIOTaHO# TOJIOBKOM; 6 — C MOIYIIOTAHOM TOIIOBKOM; 2 — TpyOJaTas

3aKienKu ¢ nomatiHeiMu 2onoskamu (CM. puc. 2.2, 0) TIPUMEHSIOT
TOT[a, KOT1a KOHCTPYKTHBHO HEIOIMYCTUMBI BHICTYIIBI [OJIOBOK.

Tpyouameie 3akienku (cM. puc. 2.2, o) TPUMCHAIOT B
c1aboHArpy)KEHHBIX METAJUTHUECKUX COCANHEHUX, & TAKXKE B COSTUHEHHSX
HEMETAJNTMUECKUX MaTepuajioB (pudpa, TEKCTONUT M Jp.). 3aMbIKarolas
TOJIOBKA TPyOuaTOM 3aKJENKH IOJIy4aeTcs pa3BalbIlOBKOM CBOOOJHOrO
KOHIIA.

Bce 3aknenku craHgapTU3HPOBaHBI.

Knaccugpurayus 3axnenounvix ueos

B 3aBUCHMOCTH OT Ha3HAYCHUS 3aKIICTIOUHBIC [IBbI OBIBAIOT:

— npounvle, obecreynBaronme OCHOBHOM KpuUTepuit
paboTOCIOCOOHOCTH — MPOYHOCTh. [IPUMEHSIOTCS B METAINIOKOHCTPYKIUSIX
(depMbL, pamsbI U 11p.);

— niomHvle, OOECIEYUBAIONIUE TMPOYHOCTH U TEPMETUYHOCTD.
IIpumensitoTCS B pa3iauuHBIX pe3epByapax. B HacTosiiee BpeMs ILUIOTHBIE
3aKJICTIOYHBIC IBbI 3aMCHAIOT CBAPHBIMH COCAMHCHUAMMU.

B 3aBucuMocTHM OT B3aMMHOIO PacCmioJIOKCHUA  CKJICTILIBACMbIX
JleTaliell pa3IndaroT 3aKJIeTOYHbIe BBl gHaxiecmky (puc. 2.3) U 6cmwik, C
oonoti (puc. 2.4) wu ¢ 0gymsa (puc. 2.5) HaKIIaAKaMHU.

B 3aBucHMMOCTH OT YHCHa PSAIOB 3aKJICTIOK IIBBI OBIBAIOT 0OHOPAOHbBIE
(cMm. puc. 2.3) u mrozopsonvie (cM. puc. 2.4, 2.5).

J1J1s1 IIBOB BCTBIK YMCIIO PAJOB YUUTHIBACTCS MO OJIHY CTOPOHY CThIKA.

B 3aBHCHMOCTH OT PacroIOKEHUsI 3aKJIETIOK B PJax pa3invaroT IIBbI
napannenvhvie (cM. puc. 2.4) u waxmamuvie (cM. puc. 2.5).

B 3aBucHMOCTH OT uucCia IJIOCKOCTEH Cpe3a OJHOM 3aKJIENKU IIBBI
JETAT Ha oonocpesnvle (M. puc. 2.3 u 2.4) u osyxcpesnvie (cM. puc. 2.5).
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Puc. 2.3. OnrOpsaHBIH Puc. 2.4. JIBypsiIHBIH OJHOCPE3HBIH MapauieIbHBIH
OJTHOCPE3HBIN 3aKJICTIOYHBIN LI0B 3aKJIEIIOYHBIH 110B C OJIHON
BHAXJIECTKY HaKJIaaKon

g O o W7 ¥

| i s

T

19

s

Puc. 2.5. MHOTOpsITHBIN ABYXCPE3HbI [IaXMaTHBII 3aKJICHOYHBIH 110B
¢ IByMsl HaKJIaIKaM1

Tpebosanus k mamepuanram
OCHOBHBIMU ~ MaTepHajaMu  CKJIENbIBAEMbIX JeTaleil  SBISIIOTCS
Manoyriaepoaucteie cranu Cr. O, Cr. 2, Cr. 3, 1BETHbIE METAJIBl U HX
CILJIaBHI.
K MaTepuany 3akJIeIKH MPeIbsIBISIOTCS CICIYIOIIUE TPeOOBAHUS:
— BrIcoKast IUIacCTHYHOCTH ISt 00JIerdeHus MpoIecca KICKH.
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— OpnuHakoBbIH  KOIQOUIMEHT TEMIIEPaTypHOTO paCIIUpEHHS C
MaTepuajioM JeTalieii BO M30eKaHUE JOMOTHHUTEIBHBIX TEMIIEPATYPHBIX
HAINPSOKCHUH B COCTUHEHUH MPH KOJICOAHUSAX TEMIICPATyPhI.

— OIHOPOIHOCTE C MAaTepUAIOM CKJICIIBIBACMBIX JCTale s
NPEJOTBPAIICHUS  MOSIBJICHUS  TalbBAaHMYCCKHX  TOKOB, CHIILHO
pa3pylialIuX coeauHeHns. J{is CTaabHbIX JeTanel MPUMEHSIOTCS TOJIBKO
CTaJbHBIC 3aKICNKH, Ui AIOPATMMUHUACBBIX — aJTIOMUHHEBBIC, IS
MEIHBIX — MEHBIE.

3akJenKkd H3rOTOBISIOT HAa BBICAJOYHBIX aBTOMAaTax M3 MPYTKOB
Mmanoyraeponucteix craneit Cr.2, Cr.3, FOxn, 20km, U3 CIUIaBOB IBETHBIX
meTtaiuto JI62, M3, AJI1 u np.

3aoanue
CrnpoeKkTHpoBaTh ABYXPSIHOE 3aKJIENOYHOE COCAMHEHNE BHAXJIECTKY,
HarpykeHHoe cuioii F (puc. 2.6). TommuHa coeAnMHSIEMBIX MOJOC J.
VcxonHbie naHHbIe IS pacyeTa npeacTaBieHsl B Ta0m. b1 (mput. B).

Puc. 2.6. Dcku3 1BYXpsIHOTO 3aKJIETIOUHOTO COEMHEHUS

Xo0 pewienus
1. HeoOxomumass IUIOMIAJb CEYEHHS COEAMHSIEMBIX  JIHCTOB,
0CJ1a0JIEHHBIX OTBEPCTHAMM T10]] 3aKJIENKH, M2

F
Az —r—)
Prin '[G]p
rae Omin — MHHAMAQJIBHBIA KO3((HUINEHT NPOYHOCTH KICHMaHOTO
coejuHeHns (115 JIBYXPAIHOTO MBa BHAXJNECTKY Omn = 0,75); [ol, —

JOIyCKAaeMOe HampsHKEHHE PacTHKEHHs Ui MarepHana COSIUHACMBIX
neraineit, MIla (ta6m. 2.1).
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Tadanna 2.1 — JlonyckaemMble HANPSIZKEHUSI IS CTAJTbHBIX
3aKJIeNOYHBIX IIBOB NIPH CTATHYECKOI Harpyske

DJeMeHT LIBa Bupn nedopmanuun, | Crocob U3roToBICHUS Jonyckaemble
HaNPSDKEHUS OTBEpPCTUI Hanpspkenust, MIla
Cr2 Cr3
CxnensiBaempie | Pactsoxenme [a], - 140 160
Jeranu Cpes [, - 90 100
IIponaBnuBanue 100 100
Cpes [, P

Saxzenkn Pe3 Hep Cpeprennie 140 140
3akyienkyu u IIponaBnuBanue 240 280

CKJICTIBIBAEMBIE Cwmsrrae [7].,
JeTami Caepuiienue 280 320

2. MuHHMMaIbHas IMUPUHA TTOJIOCHI, M
3 A
bh=102.-2.
)
3. JluaMeTp OTBEPCTHIA IO/ 3aKIICTIKH, MM
d, =20.
Jlanee HeoOX0AMMO MOI00PATh CTAHIAAPTHHIC 3AKIICIIKHA CO CTEPIKHEM
quamerpom d & do (Tabm. 2.2), umest B BHAy, 4TO Uil OOJErdeHUs

YCTAHOBKH CTCPIKHS 3aKJICIKU B OTBEPCTUC AUAMETP OTBCPCTHUA do JOJDKCH
OBITH 0OJIBbIIIE HOMHHAIILHOTO JANaMETpa 3aKJICIIKN d.

Tadauua 2.2 — iluamMmerpbl 3aKj1eN0K U OTBEPCTHH /151 UX YCTAHOBKH

Jnamerp 3akienku Juamerp JlnameTp 3aKienKu Juamerp
d, MM orBepcrast do, MM d, Mm orBepcrrs o, MM
6 6,5 12 13
7 7,5 16 17
8 8,5 20 21
10 10,5 22 23

4. Tllar 3aknenoyHoro mBa (C y4eToM HEeOOXOJAMMOCTH pa3MelIeHHS
0 IMIUPHUHE TIOJIOCHI IEJIOTO YKCIIa [IaroB), MM

t=(4-6)d,.
5. Paccrosinue ot Kpast MOJIOChI 10 OCH 3aKJICTIOK, MM
IIpU CBEPJICHBIX OTBEPCTUAX

e =1,65d,;
IIpY IIPOJABJICHHBIX OTBEPCTUAX
e=2d,.
6. PaccTosiHre MeXIy psiiaMu 3aKJIeOK, MM
a>0,6t.

53



7. U3 ycnoBuii pacdyera Ha Cpe3 M CMATHE HaxOIAT HEOOXOIMMOE
KoJn4ecTBO 3aiyenok z. CremyeT NOHMMaTh, YTO pacdeT Ha cpe3
obecrieynBaeT IPOYHOCTH 3aKJICNIOK, HO HE TrapaHTUPYeT HaJeKHOCTh
coequHeHUs B IeqoM. Ecnu TonmmyHa coequHAEMBIX IOJNOC Maja, TO
JIaBJIeHUE, BO3HMKAIOILIEE MEXJY CTEHKaMHU HUX OTBEPCTUH M 3aKJENKaMHu,
MOXET MONYYUTBCS HEAOmycTHMO OonpmmM. B pesymprare CcTeHKH
OTBEpCTHH Wnnu OOKOBBIE IOBEPXHOCTH 3aKJICNOK CMHHAIOTCS, W
COEIMHEHUE CTAHOBUTCS HEHAIE)KHBIM.

Hcxonst u3 ycnoBHs MPOYHOCTH 3aKJIEMNOK HA CPE3, X KOJIMIECTBO
JIOJDKHO COCTaBIISITh

S 4000F .

2 —
ndgi[7]
p
rzie | — 9HCII0 IUIOCKOCTEll cpe3a OMHOM 3aKIenKy (U3 yCIOBUS 3a1aqn

. 2
i =1);[r] o ~ JIOTyCKaeMOe HaNpsuKeHHs Ha CPE3 JUIs MaTepuaiia 3aKienok

(cm. Tabum. 2.1), MIla.
U3 ycrnoBusi MPOYHOCTH HA CMSTHE MTOBEPXHOCTEH 3aKJICMOK M CTEHOK
OTBEPCTHI YHCIIO 3aKIICTIOK COCTABIISET
3
10°F

B 1

72>
od, [G] o

!
rae 6 — MeHbIIAs W3 TONIIMH COEAMHSAEMEIX IETalel, MM; [G] s

JIOIIyCKaeMO€ HAaNpsKEHUs CMATUSA JUIsl MEHee IPOYHOro Marepuaia:
MIOJIOCHI MIN 3aKienku (cM. Tadu. 2.1), MITa.

[To Gonprreii BeMMUMHE Z OKOHYATEIHHO MPUHUMAIOT YUCIIO 3aKIETIOK
B COCIMHEHUMU.

8. lllnprHa MOJIOCH B 3aBUCHMOCTH OT YHCIIA 3aKJICTIOK B KXKIIOM PSIIY, MM

b=nt,

re N — 4uCIIO 3aKJIENOK B KKIOM psAy, AL ABYXPSJHOIO 1iBa N =
/2.

9. YcioBre NpOYHOCTH Ha PACTSKEHUE

- 10°F (o]
PoS(t—dg)n Tt

rae I:I']:.I — PpacuCTHOC HAIIPSKCHUEC B CCUCHUU I - I, oci1abIeHHOM

OTBEPCTHSAMH B OJHOM psiay (cM. puc. 2.6), Mlla; [r.r]p — JIOILyCKaeMoe
HaNpsDKeHUE CKIICTIBIBAEMBIX JeTanel Ha pacTsbkeHue (cm. taba. 2.1), MIla.
10. YcnoBue NpoYHOCTH Ha Cpe3
Ha cpe3 3aknenkamu npoBepsitoT kpast nojocsl B ceuenun [ — II (em.
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puc. 2.6)

10°F
Tcp = d S[T]cp’
25| e——2 |z
2
Iie T, — pacueTHoe HampsukeHue Ha cpes, MIla; [z] p

JIOIyCKaeMoe HamnpshkeHue Ha cpes (cM. Tadu. 2.1), MI]a.
11. J[leifictBuTensHOe 3HaueHHE KOI(D(UIIMEHTA MPOYHOCTH IIBA
(¢ > ¢min)
t—d,
_
Ecmu ycnoBue ¢ > ¢min HE BBHINONHACTCS, M3MCHSIOT KOHCTPYKLHUIO
coeMHEeHUs (HalpHuMep, IIar [IBa) ¥ HOBTOPSIOT pacyeT.

(P:

Koumponvuvie 6onpocsi

1. Onmmute  MexaHW3M  O0pa3oBaHMS  3aKJICIIOYHOTO  IIBA.
[lepeuncnure 0OCHOBHBIC BUIBI 3aKJICTIOYHBIX IITBOB.

2. OxapakTepu3yiiTe OCHOBHBIC METOJbI H3TOTOBJCHUS OTBEPCTHI
101 3aKJICTIKH.

3. TlepeuyncauTe OCHOBHBIC THIIBI 3aKIJICHOK. YKaKUTE OCOOCHHOCTH
WX IPUMEHEHHUSI.

4. Tlepeuucnure OCHOBHBIE JOCTOMHCTBA U HEJIOCTATKH 3aKICTIOYHBIX
COEIMHEHUI.

5. Kakue ocHOBHBIC TpeOOBaHUS TPEIBSIBISAIOTCS K MaTepHaIry
3aKJICIKH?

2.2. PACUET PE3bBOBBIX COEJIMHEHUI

Pe3pboBBIe coeMHEHMS SBISIIOTCA Hanboliee paclpocTpaHEHHBIMU
pa3beMHBIMU COEMHEHUAMH. 11X 00pa3ytoT OONThI, BUHTHI, TalKH U IpyTUe
MeTanu ¢ pe3p60il. OCHOBHBIM 3JIEMEHTOM COEIWHEHHs SIBISETCS pe3nda,
KOTOpast MOJy4aeTcsi MyTeM NpOpe3aHusi WM HaKaTKW Ha JIeTalld KaHAaBOK
M0 BHUHTOBOM JIMHWW. BuUHTOByI0 JnuHUIO 0O0pa3yeT THUIOTEeHY3a
NPSMOYTOJILHOTO TPEYroJIbHUKa MpPH €ro HaBepPThIBAHMM Ha IIPSIMOMA
KpyroBoit mmmmHAp (puc. 2.7). Ecnm miockyo ¢urypy (TpeyrosibHUK,
Tpameuuio M T. JI.) TepeMelarb 110 BHHTOBOM JIMHUM TakK, 4TOOBI ee
TUIOCKOCTH TIPY JIBMPKEHWHU BCETZa MPOXOJIMIIa Yepe3 0Ch LWIMHIPA, TO 3Ta
¢urypa obpasyer BUTOK pe3b0bl COOTBETCTBYIOLIEro mpoduis (puc. 2.8).
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Puc. 2.7. O6pa3oBaHne BUHTOBOH JIMHUI Puc. 2.8. O6pa3oBanue pe3pObI
Knaccuguxayus pe3vd

B 3aBucumocTH OT (OpPMBI TIOBEpXHOCTH [eTajiHd, Ha KOTOPOH
Hape3aeTcst pe3bda, Pas3InygaroT yuluHopuieckue U KOHuueckue pe3bosl (puc.
2.9).

A"

il S

-— - S ]

Mis

Puc. 2.9. TIpumep koHMUECKOIT (CI€Ba) M LMIMHAPUYECKON
(cripaBa) pe3bObI

B 3aBucumoctu oOT QopMbl TPOGMIS Pa3NUYAOT  CIEAYIOIIUE
OCHOBHbIE THIIBI Pe3b0: mpeyeonvhuie (puc. 2.10, a), ynopuwvle (puc. 2.10,
6), mpaneyeuoanvuvie (puc. 2.10, ), npsmoyeorvuvie (puc. 2.10, 2),
kpyenvie (puc. 2.10, 0).

6/ 6/ 2) d)
7N B A AN 20

Puc. 2.10. ITpodunu pe3sd: a — TpeyroyipHas; 6 — yInopHasi; @ — Tparnelneu1aibHas;
2 — IPSIMOYTOJIBHAS; O - KpyTJias

B 3aBucHMOCTH OT HampaBJE€HHUS BUHTOBOW JIMHHU pPe3bObI OBIBAIOT
npasvie (puc. 2.11, a) u nesvie (cM. puc. 2.11, 6). Y mpaBoil pe3bObI
BUHTOBAs JIMHUS IOJHUMAETCS CJIE€Ba HAIPaBo, Y JIEBOM — CIpaBa HAJIEBO.
JleBas pe3n0a nMeeT OrpaHUuCHHOE IIPHMEHEHHE.
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Puc. 2.11. BunTsI ¢ paBoii Tpex3axoxHOH (@) U TeBOi
0JTHO3aXO/IHOH (6) pe3bboit

B 3aBucuMocTH OT 4mcia 3aX0J0B Pe3bObI ACIAT HA 0OHO3AXOOHbIE
(em. puc. 2.11, 6) u mHozozaxoousie (cM. puc. 2.11, a). MHOro3axogHbIe
pe3bObl  MMOJMYYArOT MpU IMEepeMElICHHH mnpoduiaed M0 HECKOJIbKUM
BUHTOBBIM JINHUSAM. 3aXOAHOCTb PE3b0bI MOXHO OINPEJCIHUTh C TOPLA BUHTA
TO YUCITy COEraromiX BUTKOB.

B 3aBUCHMOCTH OT Ha3HA4YCHUs] Pe3bObl ACTAT HA KpenejicHvle,
KPenejcHo-yniomusiowue u 0isi npeobpazoeanust osudicenus. Kpeneoicuvie
Pe3b0bl MPUMEHSIOT B COSIUHEHUSIX sl CKperieHust aetaineid. OHU UMEoT
TPEyroiibHbIi  NpoduiIb, OTAMYAIONIMNACS  TOBBIIICHHBIM  MOMEHTOM
COINPOTHUBIICHHUS] OTBUHYMBAHHUIO M BBICOKOM MNPOYHOCTBIO. Kpeneosicro-
yRIOmMHsAIOWUe Pe3bObl  MPUMEHSIOT Ui CKpPEIUICHHsl JeTaneidl B
COCIMHEHUSIX, TPEOYIOMNX TIepMETUYHOCTH. MX Takke BBINOJIHSIOT
TPEYToJILHOTO POQHIIs, HO O€3 3a30pOB B CONPsKEHUH OoiTa U raiiku. Kak
NpPaBWJIO, BCE KPENEeXHbIE pPEe3b0OBBIE JETAIW HMEIOT OJHO3aXOAHYIO
pe3s0y. Pesvbul Ons npeobpazosanusi Osudcenusi (BpaIIaTeNbHOTO B
MOCTyNaTeNbHOE WM Hao00pOT) MPUMEHSIOT B BHHTOBBIX MEXaHM3Max (B
XOMIOBBIX M TPYy30BbIX BUHTaX). OHM HMMEIOT TpanelneuIalbHbIi (peKke
PSMOYTOJIbHBII) TPO(UIIb, KOTOPBIA XapaKTEepU3yeTCs MAllbIM MOMEHTOM
COIIPOTHUBJICHHS BPAILICHHIO.

Xapaxmepucmuku 0CHOBHbIX MUNOB Pe3b0
Mempuueckas pesvba (puc. 2.12) — nHanbonee pacnpocTpaHeHHas U3
KpemexHbIx pe3pd. Mmeer mpodmne B BHIE PaBHOCTOPOHHETO
TpeyrompHuKa: o = 60°, y = 30°. BepmmHB BHUTKOB U BIaJAWH
NPUTYIUSIIOTCS. 10 TPSIMOM WJIM JAyre, 4TO IPeIOXpaHseT pe3pdy ot
MOBPEXK/ICHNH, YMEHbIIAET KOHLEHTPALMIO HANPSDKEHUH, YIOBIETBOPSET
HOpMaM TEeXHUKH Oe30macHOCTH. PamuanbHbBI U OCeBOM 3a30phl B pe3nde
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JICNAIOT €¢ HerepMeTHYHOH. B coemuHeHusX, TPEOYIOIUX TePMETUYHOCTH,
pe3b0y BBIMONHSIOT Oe3 3a30pa. MeTpuyeckyio pe3p0y H3TOTOBISIOT 110
craHgapty ¢ kpymHeiM u Menkum marom (I'OCT 9150-2002). Hakion
0OKOBOW CTOPOHBI Tpoduias oOecmeYrMBaeT BO3MOXKHOCTh CO3JIaHUS
OOJBIINX OCEBBIX CHJI, @ TAKXKE BO3MOKHOCTh CAMOTOPMOIKCHUS.
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Puc. 2.12. T'eoMeTpuvecKkre mapaMeTpbl METPHIECKON pe3sObl: d — HoMuHanbHbLI OUuamemp
pe3bObI (HapyKHBII fuaMeTp BUHTA); O3 — erympennuii ouamemp pe3bObl BUHTA 110 JHY
BHaAUHbL, O — cpednuii Ouamemp pe3bObl, T. €. IUAMETP BOOOPAKAEMOT0 LIMJIMHAPA, HA

KOTOPOM TOJII[MHA BUTKA PaBHA INUPUHE BIAJHHbL, p—uiae PE3bOBL, T. €. PACCTOSHUE MEXIY

OJHOUMEHHBIMU CTOPOHAMHU COCEIHHX NPOoduiIel, N3MEPEHHOE NTapajlIeIbHO OCH PE3BOBL; P,

—X00 pe3bOBl, T. €. PACCTOSIHUE MKy OJHOUMEHHBIMU CTOPOHAMHU OJHOTO U TOT'O )K€ BUTKA B
OCEBOM HampasiieHHu (cM. puc. 2.8); o — yeon npoguis pe3bobl; y —yeon HakioHa GOKOBOU
cTOpoHHI Tpodms pe3pdsl; Y — yeon nodvema pe3pods (cm. puc. 2.7), T. €. yrou,
00pa30oBaHHbIN pa3BePTKO BUHTOBOW JIMHUH IO CPEAHEMY AUAMETPY Pe3bObI U INIOCKOCTHIO,
HepNeHAUKYIIPHONA OCU BUHTA
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B kauecTBe OCHOBHOW KpENEe)XHOH MPUMEHSIOT pe3b0y C KPYIMHBIM
IaroM, TaKk KaKk OHa NMpOYHee, MEHee YyBCTBHUTENbHA K M3HAIIMBAHUIO U
HETOYHOCTSIM M3TOTOBJIEHHA. Menkne pe3bObl NPUMEHSIOT B Pe3b0O0BBIX
COEIIMHEHUSX, IOABEPKEHHBIX  JAEHCTBUMIO  MEPEeMEHHBIX  HArpy3okK
(kperuteHne Kojeca aBTOMOOMIIA H JIp.), @ TAK)KE€ B TOHKOCTEHHBIX U MEITKHUX
JIETAISIX, PETYJIMPOBOYHBIX YCTPOICTBaX (TOYHAS MEXaHHUKa, IIPUOOPEI).

Jloimosass  pesvba wnmeeT npoduiIb B BHAE PaBHOOEAPEHHOTO
TPEyTOJIFHHUKA C YTJIOM IIpH BepmuHe o = 55°. BMecTo miara 3a1atoT 9uciIo
BUTKOB Ha Jroim (1 moiim = 25,4 Mm).

Tpyouas peszvoa (puc. 2.13). IIpoduns — paBHOOEIPECHHBII
TpeyronbHUK. Pe3pba mnMeeT 3akpyriieHHble BBICTYIIBI W BIAJHUHBI
OTcyTCTBHE paIMaNIbHBIX M OCEBBIX 3a30POB JEJIaeT Pe3b00BOE COCANHEHUE
repMeTHuHbIM. OHa SIBISIETCS KpENeXHO-yIUIoTHAomeH. [Ipumenstor s
coenuHenust Tpy6. Msrorosmsror mo crangapry. Eme Oonee BBICOKYIO
TUIOTHOCTB COEJIMHEHMS 1aeT TpyOHasi KOHMUYecKas pe3noa.
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Puc. 2.13. Pe3nba TpyOHast

Tpaneyeuoanvnas pesvoa (puc. 2.14). Oto ocHOBHas pe3pba B
nepenade BUHT—Tailka. Ee mpoduns — paBHOOOYHAs Tpamemus, yroi
npodust o = 30°, yrox HakiIoHa OOKOBOH cTOpoHBI podmis y = 15°. Hlar
MOXeET OBITh KPYITHBIM, CPEJHHM W MEIKUM. XapaKTepH3YeTCsl MallbIMH
NOTEepsIMU Ha TpeHue, TexHojorndyHocthro. KII/I Beime, yem y pe3sd c
TpeyronbHbIM TpoduiieM. [IpUMEHSIOT s mepefadd pPeBEPCHBHOIO
JIBIDKEHUS TIOJT Harpy3Koil (X0#0Bble BUHTHI CTAHKOB, IIPECCOB, TOMKPAaTOB

U T. IL).
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Puc. 2.14. Pe3b0a TpanenennanbHas

Ynopnas pesvoa (puc. 2.15). [lpopms — HepaBHOOOUYHAS TpaTCIIHS.
Pabouas cropona npoduist uMeeT yroi HakjioHa y = 3°, uTo obecreunBaeT
BO3MOXXHOCTb M3rOTOBJIEHHs pe3bObl ppesepoBanuem. KII/I Beiie, yem y
Tparneueu1aJbHO | pe3bOBI. 3akpyrieHue BITAJINH MOBBIIIAET
COINPOTHUBIICHHE YCTAJIOCTH BUHTA. [IpMMEHSIOT B Iiepeiaue BUHT —Taiika
npu  OOJNIBIIMX OJHOCTOPOHHHMX OCEBBIX Harpy3kax (Tpy30Bble BHHTBHI
MPECccoB, JIOMKPATOB, ToOJKaTenel). M3roToBisioT 1Mo cTaHmapTy, wLiar
MOXET OBITh KPYIHBIM, CPETHUM M MEJIKHM.

Ipsamoyeonvnas pezvba (puc. 2.16). Ilpoduns pe3ndbl — KBajpar,
vy = 0°. ObecnieunBaer HaumBbicmwii KII/I, HO HEYyIOOHA B WM3rOTOBICHHUU
(HEeBO3MOXKHO Hape3aTh 0OBbEMHBIM MHCTPYMEHTOM — (pe3oi). Briagunel
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0e3 33prrﬂeHPII7[ NMOHWXKAIOT COIIPOTUBJICHUC YCTAJIOCTU BUHTA. HpI/I
H3HAIIMBAHUUN MOABJIIIOTCSA OCEBBIC 3a30pbI, KOTOPLIC TPYAHO YCTPAHUTL.
He CTaHAapTHU30BaHa. HpI/IMeHHIOT OrpaHNYCHHO B MaJIOHArpy>XCHHbBIX
nepeaayax BUHT — raika.

Puc. 2.16. Pe3p6a npsiMmoyronbHast

Kpyenasa pezvoa (cMm. puc. 2.10, 0). IIpodunb pe3pOBI cOCTOUT U3 AYT,
COTIPSDKEHHBIX KOPOTKHUMM OTpe3KaMH MPSAMBIX JIMHUHA. YTONI Npoduist
o = 30° BuaTEI Cc Kpyrjgod pe3pO0il XapaKTepU3yIOTCS BBICOKUM
COIPOTUBJIEHUEM YCTAJIOCTH. M3roTtoBistoT mo craniapry. Ilpumenstor
OTPAaHMYEHHO TIPH TSDKENBIX YCIOBHMAX OHKCIUTyaTallMd B 3arpsA3HEHHOI
cpeme, a TakXKe IIPU YaCTBIX 3aBMHYMBAHUSAX U OTBHHYMBAHMSAX.
TexHonoruyHa npyu U3roTOBJICHUU OTIMBKOM, HAKATKON M BBIIABIMBAHUEM
Ha TOHKOCTEHHBIX U3JENHUSX.

Konuueckue pesvowr (cM. puc. 2.9) o0ecriednBaOT HEPOHUIIAEMOCTh
6e3 crenuanbHBIX YIUIOTHEHUH, MO3BOJISIOT 3aTSHKKOH KOMIICHCHPOBAThH
M3HOC, obOecreunBaioT Oojiee paBHOMEPHOE paCHpeeNIeHHe Harpy3kd II0
BuTKaM. CTaHIapTH30BaHBI Pe3b0Bl ¢ KOHYCHOCTBIO 1:16 (yrom HakioHa
obpasyromeii koHyca K ocu pe3posr — 10°17'24"). Ilpumenstor ams
COEIMHEHUS TPYO, yCTaHOBKH MPOOOK, MTYIIEPOB U T. TI.

K mpenmymiectBam pe3bOOBBIX COSANHEHUH OTHOCATCS:

— BBICOKAs HaJIe)KHOCTE;

— ynoOcTBO cOOpKH U pazOOpKH;

— BO3MOJKHOCTH CO3JaHHUS OOJBIINX OCEBBIX HATPY30K;

— OTHOCHTEJIBHO HeOobIIast CTOUMOCTb, 00ycIioBIIEeHHAS
CTaH/apTH3alMel M MacCOBBIM IPOM3BOJICTBOM KPEMEXHBIX PE3bOOBBIX
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eTaneu.

Cpenu HeJOCTaTKOB JaHHOTO BU/Ia COSIMHEHUH MOXKHO BBIICIUTD:

— (opMupoBaHUE KOHLIEHTPALMH HANPSDKEHUH BO BIaJMHAX PE3bObl,
CHIKAIOIIEHS YCTAJIOCTHYIO TPOYHOCTH COEIMHEHMS;

— Heo0XOIMMOCTh TPUMEHEHUSI BO MHOTHX CIIy4dasX CpeICTB
CTOTIOpEeHHUS (I IPEIOTBPAIICHNS CAMOOTBUHUNBAHUS PE3BOBI).

3aoanue

Kpbllika MOJMHMITHAKOBOTO y3Ja PEeNyKTopa KpPemHTCS K KOpIyCy
BuHTaMHu (puc. 2.17). Co CTOpoHBI Baja uYepe3 HOIIIUITHUK Ha KPBIIKY
neiictByeT oceBas cuia Fa. Onpenenuts TpeOyeMblii TuaMeTp BUHTOB IpH
YCJIOBUM, YTO KOJeOaHWS OCEBOW HArpy3KH HE3HAYHMTENIbHBI, a 3aTSIKKY
MPpOU3BOAAT ATMHAMOMETPUYCCKHUM KIIFOYOM 10 ITPUJIOKCHUA 0CEBOM CHIIBI K
Kphlllke. MaTepuan KpbIIKA M KOpIlyca — 4yryHHoe JuThe. IIpoxnanku
MEXKY KPBIIKOW M KOPILYCOM JKECTKHE.

HcxonHble naHHBIE Ul pacyeTa npejcraBieHbl B Tabn. b2 (cm. mpui.
b).

Puc. 2.17. Dcku3 K pacyeTy BUHTOBOTO COEANHEHHSI KPBIIIKH
C KOPITyCOM pemyKTopa

Xo0 pewienus

1. Harpyska, npuxonsmasicss Ha OJuH BUHT, H
F R
A
rne Fa — neifctByromas Ha KpblKy oceBas cwia, H; Z — 4ywucno
BUHTOB.
2. Jlomyckaemoe HarpspkeHue pactspkenusi, MIla

(o), = ot

[s],”

[Jie G — Npejel TeKy4ecTH MaTepuaina Bunta (tabu.a 2.3), MIla; [s].

61



— Kod(hduIMeHT 3amaca MPOYHOCTH; JUIA  YIJIEPOJUMCTHIX  CTajei
[s]l; = (1,7 - 2,2); s neruposannbix craneii — [s]; = (2 - 3).

Tadoanua 2.3 — MexaHnyeckue CBOMCTBAa 00JITOB, BUHTOB M IIIKJIEK U3
YIJIEPOAMCTHIX M JIETHPOBAHHBIX CTAJIEH

Kaacc ., MIla ., MIla Mapka cTajau
MPOYHOCTH
340 Cr3kn; Cr3cm; 10

36 300 200 10k

4.6 240 20

4.8 400 320 10; 10km

5.6 300 30; 35

58 500 400 10; 10xm; 20; 20xm; Cr3crm;
Ct3kn

6.6 600 360 35; 45; 40T

6.8 480 20; 20kn

8.8 800 640 35; 35X; 38XA; 45T

10.9 1000 900 4012; 40X; 30XT'CA; 16XCH

3. Cwuna 3arsbkku  BHHTOB Fo Tpu  ycTaHOBKE — KpBILIEK,

obecrieunBaromias HepacKpbITue cThika, H
FO = KxaT (1_X) F’

rae Kir — ko3¢ ¢uImeHT 3amaca NpenBapUTENbHOW 3aTsKKU (TpU
nocTostHHON Harpyske npuHumanT K, = 1,25 — 2); y — xosddunuent
OCHOBHOH (BHEIIHEH) Harpy3ku (JUIs COeIMHEHHWH CTaJbHBIX W UYT'YHHBIX
Jeraneit 6e3 ynpyrux npokiaok npuaumaror y = 0,2).

4. PacuertHnast cuna Fpacu, H

Ilpu 3aTArvMBaHMM CTEPXKEHb BHHTA HCIBITHIBAET pACTSHKEHHE U
CKpyYMBaHHE MOMEHTOM CHJI CONPOTHBJICHHS TPEHHUIO B Pe3b0e, KOTOPbIii
MOCJIE CHATHS KIIIOYa MPOJIOJDKAET CKPY4YMBATh CTEpXKEHb BUHTA. Pacuer
BUHTOB, Pa0OTAIONIMX HA COBMECTHOE JICHCTBUE PACTSDKEHMSI U KpydeHus,
BEAYT TOJBKO Ha pacTsDKEHHE 10 yBelIW4YeHHOH B 1,3 pa3a cuie. [Toatomy
YUETOM CKPYYUBAHUsI BUHTA IIPH 3aTSHKKE

F e =13F +xF.

5. Uz yCJIOBUA IMNPOYHOCTHU HaA PACTAKCHHUC II0 ISKBUBAJICHTHOMY
HaNPS’KEHUIO Oske, YYHUTBIBAIOLIEMY ,HeﬁCTBPIC PACTSKEHUST U KPY4YCHUA,
OIMPCALCIIAIOT 3HAYCHUE PACYCTHOT'O JUaMETpa dp pe3b6m BHHTa

4F
O, =—5-<[o] .
nd; P
B umxeHepHbIX pacuerax mpuHuMaoT O, ~ di, rme di1 — BHyTpeHHUIA
muaMetp MeTpudeckoi pe3s0sr mo 'OCT 24705-2004. Torna
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6. Jlanee Mo pacCYMTAaHHOMY 3HAueHHIO d1 U3 TAOIHUIBI METPUUYECKUX
pe3p0 (Tabn. 2.4) HAXOIAT BUHT C OMIDKAMIINM OOJIBIIMM CTaHIAPTHBIM
JquaMeTpoM (1 ¥ PUBOIST €ro YCIOBHOE 0003HAUCHHE.

Tabuuna 2.4 - 3HaueHHs1 HAPY/KHOTO MAMeTPa, Iara ¥ BHyTPeHHero
auametpa s Merpuieckoii pesbobl TOCT 24705-2004

Hapy»xHbrit Iar Buyrpennnii Hapyxubrit lar Buyrpennuii
JHaMeTp Ppe3bOBbI JMaMeTp JHaMeTp pe3bObI JHaMeTp
pe3b0bl d, MM p, MM | pe3b0Obl di, MM pe3b0bl d, MM p, MM | pe3bObl di, MM
5 0,8* 4,134 10 1,5* 8,376

0,5 4,459 1,25 8,647

6 1* 4,917 1 8,917

0,75 5,188 12 1,75* 10,106

0,5 5,459 15 10,376

8 1,25* 6,647 14 2* 11,835

1 6,917 15 12,376

0,75 7,188 16 2* 13,835

0,5 7,459 15 14,376
Ilpumeuanus: 1. 3HaKOM «*» OTMEUEHBI Pe3bOBl ¢ KPyIMHBIM marom. 2. Buntsr M14

IPUMEHSTh HE PeKOMEHIyeTCst

7. I'myOuHy 3aBUHYMBAHUS BHHTa B YYI'YHHBIH KOPIIYC NPHHATH
paBHoit 2d , rae d — HOMHHATBHBIN JHAMETP PE3bObI (HAPYKHBIH THAMETD

BUHTA).

1. Ommmmre MmexaHU3M 00pa30BaHUS PE3BOHI.

Konmponvhuvie sonpocwl

2. TlepeuncinTe OCHOBHBIE BUABI PE3b0.
3. YKaXuTe OCHOBHBIC JIOCTOMHCTBA M HEJOCTATKH pE3hOOBBIX

COEIMHEHUI.

4. Kakas pe3p0a Ha3bpIBacTCS METPHUSCKON? YKa)kHTe e OCHOBHBIC
XapaKTePUCTHKH.
5. VkaxwnTe 00MacTH TPUMEHEHHUS pe3bd € KPYMHBIM M MEIKUM

mrarom.

2.3 PACYET ITAPAMETPOB JIOKAJIbHOI BUBPALIH
Bubpamuss — 3T0 MexaHWYeckne KojeOaHWs, IepefaBaeMble II0

KUJIKHUM W
KUHETUYCCKYIO

TBEPIBIM
9HEPTHIO,

cpenam.

Bubpanns
neperaBaeMylo  MalluHe

npeacTaBiidCT
Wik YCJIOBEKY.

coboi

HpI/I‘lI/IHaMI/I €€ BO3HUMKHOBEHHMS SIBIISIIOTCS HCEYPABHOBCUICHHBIC CHUJIOBBIC
BOBHCﬁCTBHH, HUCTOYHHMKAMH KOTOPLIX CITYKaT:
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— BO3BPATHO-TIOCTYMATEIbHBIC JIBIDKYIITUCCS CUCTEMBI
(KpHUBOIIMITHO-IATYHHBIC MEXaHU3MbI, BUOPOTPaMOOBKH U JIp.);

— HeypaBHoBelcHHBIC BpallaroIInecs MAacChI (pyuHbIC
3NEKTPUYCCKUE NUTU(POBATHHBIC MAIIIUHBI).

B oTnmenbHBIX Cilydasx BUOpAIMH MOTYT CO3aBaThCS TAKXKE yaapaMu
neTaseii (3y0JaTsie 3aIleTICH s, IOAITHITHUKOBBIE Y3TIBI).

HeypaBHoBemIeHHBIE CHJIBI TOSBISIIOTCS B pe3yibTaTe aucOanaHca,
TNPUYMHOW ~ KOTOPOTO ~ MOXET  OBITh ~ HEOJHOPOAHOCTH  MarepHaia
BpAIIAFOIIETOCS Tejla, HECOBIAACHHE IIEHTPA MAcChl TeJla U OCH BpAIICHUS U
Ip.

B coorBerctBum ¢ CH 2.2.4/2.1.8.566-96 «IIpomu3BoacTBeHHAs
BUOpaIysi, BUOpAIlUs B MOMECIICHUSAX XHUJIBIX M OOIICCTBCHHBIX 3IaHHID»
BUOpaIys, BO3ICHCTBYIONIAS HA YSIOBEKA, KIACCUDUITUPYETCS CIICTYOIUM
obpazom.

ITo UCTOYHNKY BOBHUKHOBCHHUS:

—  OT 6HewHux UCTOYHHKOB (TOPOJCKOTO PEIbCOBOIO TPAHCIOPTa U
aBTOTPAHCIOPTa; TPOMBIIUICHHBIX MPEIUPUATHA W TEePEIBIKHBIX
TIPOMBIIIJICHHBIX YCTAHOBOK);

— OT 6HYmMpeHHUX WCTOYHUKOB (MH)KEHEPHO-TEXHOIOTHIECKOTO
000pyIOBaHUs 31aHUI U IPHOOPOB | Jp.);

— obwas Ha TPOU3BOICTBE (TPAaHCHOPTHAs, TPAHCIIOPTHO-
TEXHOJIOTHYECKAsl, TCXHOJIOTHICCKA).

[To ciocoOy nepenauu:

— 00was BUOpaIys, IEPEIAIONIAsACS Yepe3 ONOPHbIE TOBEPXHOCTH HA
TEJIO CUISIIETO WK CTOSIIErO YEeI0BEKa;

—  JIOKaIbHas BUOpAIUs, MepeAaromascs 4epe3 PyKH 4eloBeKa, Ha
HOTH CHSIIEr0 4YelIOBeKAa M Ha MPEAIuIedbsi, KOHTAKTHPYIOIIHE C
BUOPHUPYIOIIAMHE ITOBEPXHOCTSIMHU paOOYHX CTOJIOB.

ITo xapakTepy crekTpa:

—  Y3KONoaoCHAs, y KOTOPOHW KOHTPOIMPYEMBIE TapaMeTphl B OJHOM
TPETHOKTABHOM MoJIoce JacToT Ooiee, ueM Ha 15 nb mpeprpImatoT 3HaYeHUS
B COCEJHUX TPETHOKTABHBIX ITOJIOCAX;

—  WUPOKONOJIOCHAsL — C HENPEPBIBHBIM CIIEKTPOM Oojee OTHOM
OKTaBBI.

Ilo nHanpaBneHMIO NEHCTBUSA: B COOTBETCTBUM C HAIPaBIECHUEM OCEH
OPTOTOHANBHOM crucTeMbl KoopauHart (X, Y, Z).

Ilo yacToTHOMY CoOCTaBy:

— nuskouacmomunas (1-4 Tu mis oOumx BuOpanwii, 8-16 ' ms
JIOKaJbHBIX BUOpaIHii);

— cpeonewacmomnas (8-16 'y manst obmwmx Bubparmi, 31,5-63 Ty
JUTS JIOKATBHBIX BHOPAIUii);
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— evicokouacmomnas (31,5-63 ' anst obumx Bubpanmii, 125-1000
Iy auist ToKaNBHBIX BUOpAITHiA).

ITo BpeMEeHHBIM XapaKTepUCTUKAM:

— nocmosihHasi BUOpANUs, IS KOTOPOM BEIMYMHA HOPMHPYEMBIX
mapaMeTPOB U3MEHsETCS He OoJiee yeM Ha 6 b 3a BpeMs HaOJII0ICHHUS.

— HenocmosiHMas ~ —  BEIMYMHA  HOPMHUPYEMBIX  ITapaMeTpoB
U3MeHseTcs He MeHee, 4eM Ha 6 nb 3a Bpems HaOmonmeHus He meHee 10
MHUHYT B TOM YHUCIIE: KO1ebmouuecs 60 8pemMeHy BUOPAINN, npepuleucmole
BUOpAIAH, UMNYIbCHble BUOPAIIHH.

HopmupoBanne mpou3BOACTBEHHON BHOpalWy IIPOU3BOAMTCS Ha
ocHoBannn CH 2.2.4/2.1.8.566-96 «IIpom3BoacTBeHHass BHOpanus,
BUOpAIMsI B TOMEIICHUSIX JKUJIBIX U OOIIECTBCHHBIX 3IaHU».

I'urueHuveckass OICHKA IOCTOSHHOW W HEMOCTOSIHHOM BHOpaluu
MOJKET OCYIIECTBISITHCS TPEMS METOIaMU:

— YacTOTHBIM (CHEKTPaJIbHBIM) aHAJTU30M HOPMHUPYEMOTO TIapaMeTpa
(HopMupyeMble — MmapaMeTpbl:  CpeJHHE  KBaJpaTUYECKUE  3HAYCHUS
BHOPOCKOPOCTH W BHUOPOYCKOPCHHS WIH WX JIOTapu(pMHYECKUE YPOBHH,
U3MepseMbIe B OKTABHBIX WM 1/3 OKTaBHBIX ITOJIOCAX YacTOT);

— WHTCTPabHON OIEHKOH IO YacToTe HOPMHPYEMOTo MapameTpa
(HOpMHEpyeMBbIe TTapaMeTphl: KOPPEKTHPOBAHHOE 3HAUCHHE BHOPOCKOPOCTH
WA BUOPOYCKOPEHUS ITH UX JIOTApUPMITIECKIE YPOBHH);

— WHTCTPAlbHOH OIECHKOW C YYEeTOM BPEMEHH BHOPAIIMOHHOTO
BO3JICHCTBUS MO0 SKBUBAJICHTHOMY (IO DHEPTHUH) YPOBHIO HOPMHPYEMOTO
napamerpa (HOpMUPYEMBI TapaMeTp: dKBUBAICHTHOE KOPPEKTHPOBAHHOE
3HaueHHEe BUOPOCKOPOCTH WM BUOPOYCKOPEHHSI WM MX JIoTapuPMUUECKue
YPOBHH).

JlokanbHass BuOpaluMss HOPMHPYETCS B OKTaBHBIX II0OJIOCaX CO
cpeqHereoMeTpUIecKUME yactotamu: 8; 16; 31,5; 63; 125; 250; 500; 1000
I'm; oOmass BuOpamusi — B OKTaBHBIX WM 1/3 OKTaBHBIX MOJOCaX CO
cpennereomerpuyeckumu yacroramu: 0,8; 1; 1,25; 1,6; 2,0; 2,5; 3,15; 4,0;
5,0; 6,3; 8,0; 10,0; 12,5; 16,0; 20,0; 25,0; 31,5; 40,0; 50,0; 63,0; 80,0 I'1.

TexHUUecKne METONBI U CpelcTBa OOpHOBI ¢ BHOpalmedl TIaBHBIM
00pa30M HampaBJICHBI HA U3MCHEHUE €¢ HHTCHCHUBHOCTH, BO3JICHCTBYOMICH
Ha dbenoBeka. [Ipm sToM kputepmeMm 3(h(EKTHBHOCTH CIYXHT CTEIEHb
JIOCTHKEHUSI HOPMATUBOB BHOpAIINH, YCTAHOBICHHBIX I paO0YHMX MECT.

ITo opraHuzanlOHHOMY  TNPHU3HAKy  METOABl  BUOPO3AIIUTHI
MOIPa3IeNAIOTCS Ha KOJUIEKTUBHYIO M HHIMBUYalTbHYI0 BHOPO3AIIUTY.

ITo oTHOmIEHWIO K WCTOYHHKY BO30YXICHHUS BUOpAIUU METOJIbI
KOJUICKTUBHOW 3aIlUThI MO/IPA3ENISIOTCSI Ha METOJMBI, CHIDKAIOIIHE
napameTpsl BUOpaIuu:

— BO3JIEiCTBHEM Ha UCTOYHUK BO3OYKICHUS;
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— Ha IyTAX e PaclpoCTPaHCHHS OT UCTOUYHUKA BO30YKIACHUS.

ITo Buay peamu3aiiyi METO/bI, CHIDKAIOIIUE TIepeady BUOpaIMU MpU
KOHTaKTE OIepaTopa ¢ BUOPUPYIONIUM 00BEKTOM, MPEIyCMaTPUBAIOT:

— WCIOJb30BAHUE JOMOJHHUTEIBHBIX YCTPONCTB, BCTPAUBAEMBIX B
KOHCTPYKIIMIO MAIIMHBI U B CTPOUTEIbHBIC KOHCTPYKIIMU (BUOPOM3OJISIIHS,
TUHAMOYECKOe BHOpOTAIICHHUE);

— W3MCEHEHHE KOHCTPYKTHUBHBIX 3JE€MEHTOB MAIIMH U CTPOUTEIHHBIX
KOHCTPYKLUH;

— HCIOJB30BAHUE NEMI(PHUPYIONIX TOKPBITHIA;

— aHTH(A3HYI0 CHHXPOHH3ANHUIO ABYX WM HECKOJIHKHX MCTOYHUKOB
BO30YKIICHHS BUOPAIIHH.

3aoanue
JaHpl 3HaueHusT BHOPOCKOPOCTH B OKTaBHBIX IIOJIOCAX YacTOT,
M3MEpEHHbIE Ha PYKOSTH MHEBMaTHYECKOTO MOJIOTKA. ONpeaenuTs ypoBHH
CKOpocTH BHOpanmuu B Jerubenax Uil KaKIOH OKTaBHOM IIOJIOCHI.
CpaBHUTH TIOJNyYCHHBIC 3HAUYCHHS C HOPMATHBHBIMH. BBIYHCIHTH
3 (eKTHBHOCT BHOPOIEMII(HUPYIOIIET0 NOKPHITHA. VICXOIHBIC IaHHBIC
npezncrasieHsl B Tad. B3 (cm. mpui. B).

Xoo pewenus
1. VpoBeHb BUOPOCKOPOCTH [T KaXI0H OKkTaBHOI monockl N, 1b
N, = 20lg—~,
Yy
rJie Vo — HyleBoii mopor, vo =5-10"8 mc™.
2. Tlo Tabn. 2.5 ompenenuTh MPEBBIIICHUAS YPOBHEH BHOPOCKOPOCTH
HaJl HOPMATUBHBIMU 3HAYCHHUSMU.

Tabauua 2.5 — lonycTuMble YPOBHH K0J1€0aTeJIbHOI CKOPOCTH

HOpMpreMLIﬁ CpCHHeFeOMCTpH‘{eCKHe YaCTOTBI OKTaBHBIX ITOJIOC, Fu
napamerp 16 32 63 125 | 250 | 500 | 1000 | 2000
Yposuu 120 | 117 | 114 | 111 | 108 | 105 102 99
BHUOPOCKOPOCTH

3. CHmxeHHE ypOBHS BHOPOCKOPOCTH Ha PYKOSITKE ITHEBMOMOJIOTKA
IIpH ITOKPBITHH ee BuOponemmpupyromum Matepuainom AN, nb

AN =201g =T
Ty
rae M1 — K03 UIMEHT moTeph BUOPHPYIOMEH IOBEPXHOCTH 0
HaHECEHHUs] BUOPOTIOTIIOIAoIero mokpertust (st cramm n1 = 0,01); 1y - To
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K€, MpU HAJTUINHU Bn6pon0rnou1afomer0 TIOKPBITHUA.

4. YpoBeHb CKOPOCTH BHOpanuu npu HaJIMYUH
BUOpoaeminupyroniero mokpetust Ny, 1b
N, =N, —AN.

5. Pe3ynbraThl pacyeToB MPEJICTaBUTh B BHUIC IpaduKa, OTIOXKUB IO
ocH a0CIMCC CPEeTHErCOMETPUIECKUE YaCTOThI OKTABHBIX MOJIOC, MO OCH
OpIMHAT — YPOBHH KOJIeOATEIBHOM CKOPOCTH, U BRIHECTH B Ta0II. 2.6.

Ta0auna 2.6 — Pacuer napaMeTpoB JIOKaJbHOI BHOpanuu

Bennuuna OKTaBHbBIE MOJIOCHI 4acTOoT, I'11
16 32 63 125 250 500 1000 2000

v, Mc?

N,, 1b

Ny son, 1B

Ny — Ny som, 1B

N

N;, 1b

Koumponwsnwie 6onpocut

1. Yro Takoe BubOparms?

2. HazoBuTe UCTOYHUKH MPOMU3BOICTBEHHOI BUOpauuu?

3. Ilo kakuM KpUTEpUSIM KIACCU(PHUIUPYIOT MPOU3BOJICTBEHHYIO
BUOparImo?

4. Kak ocymiecTBisieTcsl TUTHEHIYECKasi OICHKA IPOU3BOICTBEHHON
BUOparmn’?

5. Kakwue cymecTByOT METOIbI BHOPO3AIIHUTHI?

2.4. PACYET U BBIBOP ITOCAZJOK C HATAT'OM

Ilocagku ¢ HaTAroM npeAHa3HAYEHBl JJI MOIYYEHUS HEMOJBUXKHBIX
HEpa3beMHBIX COCAMHEHMH. [X MIHpokoe TNpHUMEHEHHEe OOBICHIETCS
MPOCTOTON KOHCTPYKIMH coeauHeHus. OTHOCHUTEIbHAs HEMOABHKHOCTD
Jerajgeil  obOecmieuyuBaeTcs  CHWJIAMH  TPEHHS, BO3HMKAIONMMHM  HaA
KOHTaKTHPYIOIIMX  TOBEPXHOCTSX  BCIEACTBHE  HMX  jedopmaluy,
co3/maBaeMoil HaTAroM TpH cOopke. IIpOYHOCTH COETMHEHHS C HATATOM
3aBHCHUT OT:

— TE€OMETPUYECKHX IapaMeTpoB JeTaleil M COelUHEHHs (IHaMeTp,
JUIMHA COeTMHEHHMS, TTapaMeTphl IEPOXOBATOCTH, BEJIMYMHA HATATA U JIp.);

— (DU3MKO-MEXaHWYECKHX CBOMCTB  MAaTEpPHAIOB  COCIUHIEMBIX
Jeraeit (MoLyb yIpyrocTH, Ipeiell TeKy4ecTH U 1Ip.);

— YyCIOBMHM HarpyxeHus (BeIMUYMHA IIepelaBacMbIX  yCHIIUMH,
MOMEHTOB, CKOPOCTh BpAIllEHHs U Macca BPAIIAOIIIXCS eTajeil);

— TEXHOJIOTHH COOPKHM COEOMHEHHUs (YCIOBHS 3alPECCOBKH, YCHIIHE
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3allPECCOBKH, CKOPOCTh 3alpeccoBKU, (opma (acok COeTUHIEMBIX
JieTasei).

ITo cmocoOy cOOpkHM pa3iUyaroT MUIHMHIPUYCCKAE COCIHMHEHUS C
HATSATOM, COOHMpaeMbIE 3anpeccosKoll U C HacpegoM OXBaThIBAIOLICH WU
oxaadcoeHuem — OXBaThlBaeMOM  Jneranun. HapexXHOCTh  cOeqMHEHMS,
coOMpaeMoro ¢ HarpeBOM WM OXJIAXKIECHHEM, IPAMEPHO B 1,5 pasa BrIe,
YeM y COeAMHEHUs, COOMPAaeMOro 3arpeccoBKON, TaK Kak IIPH 3alPECCOBKE
HEPOBHOCTH KOHTAKTHBIX ITOBEPXHOCTEH [eTaneil 4acTUYHO CpPe3aroTcs U
CTJIQXXHUBAIOTCS, YTO OCJIA0IIET MPOYHOCTh COSANHEHNS. 3HAaUEHNE HATATa U
COOTBETCTBEHHO BHJ TOCAJIKH COCIAWHEHUS C HATATOM OINPEACISIOTCS B
3aBUCHMOCTH OT TpeOyeMOro HaBleHUS Ha IIOCAZOYHONH ITOBEPXHOCTH
coenuHsieMbIX netaieid. JlaBnenue (puc. 2.18) 10mKHO OBITH TAKUM, YTOOBI
CUJIbI TPCHHS, BO3HHUKAIONIUEC Ha HOCEiI[O‘-IHOﬁ IMOBEPXHOCTU COCAUHCHUA,
IIOJIHOCTBIO HpOTHBO}IeﬁCTBOBaﬂH BHCIIHUM CHJIaM, }IeﬁCTByIOHIHM Ha
JIeTaJIN COCJIMHEHHUS (OCEBOM CHIIE M KPYTALIEMY MOMEHTY).

T e
L= n
7277 I

P

Puc. 2.18. — CoenuHenue aeTaneil ¢ HaTsArom:
p — maBjieHHe Ha MOCAI0YHYIO MOBEPXHOCTD; P — oceBast cuia;
M, — KpYTSIIHIT MOMEHT; | — JUIMHA KOHTAKTa COMpPSraeMbIX
MOBEPXHOCTEH; d — IUaMETpP COeMHEHHs

IMocagka ¢ HATATOM 3TO COEOMHEHUE Pa3MEPHBIX 3JEMEHTOB JBYX
JeTasei (OTBEPCTHUS U Bajia), B KOTOPOM JICHCTBUTEIBHBIE pa3Mephl JIF0OOT0O
W3 OTBEPCTUI MEHBIIE JCWCTBUTEIBHBIX Pa3MepoOB JIFOOOTO Baia A0 HX
coopku. Ilpu rpaduveckom u3obOpaxeHnu AomyckoB (puc. 2.19) Takoi
MOCAJKH HWHTEPBaI JOIMYCKa OTBEPCTHS BCEra PACIIONOKCH HIKE
MHTEpBaJIa JIOMyCcKa Baja.
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Puc. 2.19. PacnionoxeHne MHTEPBAIOB JOIIYCKOB B IIOCAJKE C HATATOM

MuHHMaTbHBEIA MOIMycKaeMblii HATAT Nmin OmpenemnseTcs, UCXOsl U3
BO3MOYKHBIX HaHOOJBIINX CHJI, ACUCTBYIONINX Ha CONPSDKCHUE (IIPOYHOCTH
COCIMHCHUS), a MaKCHUMAIBHBIH HATAT Nmax PaCCUUTHIBACTCA W3 yCIOBUH
MIPOYHOCTH JICTAJICH.

3aoanue
PaccunTtaTh MUHUMAaJIBHO JOMYCTUMBIH HATAT UL COETUHEHUS (pHUC.
2.20). 3ampeccoBka jaerajiell MexaHHYeckas, T.e. pabouas Temieparypa
Omm3ka K Temmneparype cOopku. BeiOpars mocanky ¢ Hatsirom mo I'OCT
25346-2013. Vcxoaubple maHHBIC JJIs pacuera IpeAcTaBjicHbl B Tabn. b4
(cm. mpu. B)

b
)
— SN NP e O S

1. f/f/i
NN

Puc. 2.20. Dcku3 k pacueTy COeIMHEHUS C HATATOM

Xoo pewenus
1. MuHHUMAILHOE YICIFHOE AaBJICHHE HA KOHTAKTHBIX MOBEPXHOCTSIX
coeauHenus, [1a
TOJIBKO MPH JCUCTBUH KPYTAIIETO MOMEHTA

2T
Rl s
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rae T — KpyTSIIMA MOMEHT, CTPEMSIINIiCS MOBEpHYTh OJHY JEeTalb
OTHOCHUTENBHO Apyroii, H-Mm; d, — HOMHHABHBINA THAMETP COCAUHEHHS, M;
L — nnuHA KOHTAaKTa COMpsATracMbIX MOBepxHocTed, M; f — xoaddunment
TpeHUss  M[pU  YCTAHOBMBIIEMCS  IpOLECCE  PACIpPEecCOBKU WU
npoBopaunBanus (mpuaumaem f = 0,15);
TOJIBKO IIPU JEHCTBUHU OCEBOI CHUIIBI
ERE R
™A md LE
rie R, — mpomonpHas oceBast cuima, CTPEMSAINASCS CABHHYTh OAHY
JleTallb OTHOCUTENIBHO Apyrou, H;
MIPY OJJTHOBPEMEHHOM JIEHCTBUU KPYTSILEro MOMEHTA M OCEBOI CHIIBI
7Y
Tt R?
[ P |=T———.
e nd, Lf

2. Hanmenpmuii pacueTHsldl HATAT Nmin, M, OIpeaemseTcs U3 yCIOBUSL
oOecrieyeHHns NPOYHOCTH COEAMHEHHs (HEMOJIBM)KHOCTH) IMOJ NeHcTBHEM
oceBoil cuitel Ro 1 kpyTsmero Mmomenra 7'

! p—
Nmin - [P

mi

in]dn _D+E_ '
D d

rne Ep n Eq — Mogymm ympyrocTH MarepualioB OXBaThIBAEMOH H
oxBaTbIBatomel aeranu, I1a (1 Bcex BapuaHTOB NPUHATH MaTepHal Baja
u srynku Ct45, E = 2:10% Ila); Cp 1 Cy — K0 PHUIMEHTH KECTKOCTH
KOHCTPYKILIMH, OTIpe/ieNsieMble 10 hopMyIam

C, C,
E

2
1+ a
d,
Co=F——57 T Ho:
d
1-| —
d,
7
1+[dlj
d
Co=p——57 Ho
(4)
1—| 2
d

rae d1 — BHyTpeHHUI nuameTp Bana (mpu crutonraoM Base di = 0), Mg
d2 — HapyXHBIH JHAMETP BTYJKH, MM; p U d — KodbduuuenTts! [TyaccoHa
MaTepuaoB OXBaThIBAIOIIEH U oXBaTbiBaeMoit neraneit (uis Ct45 u = 0,3).
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3. Hauboubiee nomycTuMoe AaBieHHE, NPH KOTOPOM OTCYTCTBYIOT
actuueckue aedopmanuu, [la

VIS BTYJIKA
_ ; -
[ PmaxD] =0,580,|1-| =% |,
d,
JUISL BaJia
_ ; -
[ Praa ] =0,580,,|1- d—l ,

IIe Gip, Oxd — HpENeNl TEeKYy4eCTH MaTephalioB OXBaTHIBAIOLICH H
oXxBaThIBaeMoii fetanei, I1a (msa Ct45 o, = 36-107 I1a).

4. Haubonbmmii pacyetHbiii HATSIT Nmax, M, OMpeessieM U3 YCIOBHs
obecrieueHHs MPOYHOCTH CONPSITaeMbIX JeTajgeid (0 HaCTyIUIeHHS
TUIACTUYECKOMN eopMAalIii UK pa3pyLICHHUS)

N =[P ], | 22+ 2 |
D d

rae B KauectBe Poay] BEIOMpaeTCs HanOoIbIIee U3 3HAUYCHHH [P 1
148 [P maxd ]

s ydera KOHKPETHBIX YCIIOBHH OSKCIUIyaTallud COCIWHCHUS B
pacueTHbIC MpECIbHBIC HATATH HEOOXOJMMO BHECTH MOTPABKH.

5. BenuuuHbl MHHAMAJIBHOTO X MAKCHMAJIbHOTO JOIMYCTHMOIO
HATSATOB C YYETOM IOTPABOK, M

[Nmin] = Nlinin +7m +Yt +Yu;

[Nmax] = Nmax'ng Y = Yes

TJIe Yo — HOIpaBKa, YUUTHIBAIOLIAs CMSTHE HEPOBHOCTEH KOHTAKTHBIX
MOBEPXHOCTEH JeTanei mpu 00pa3oBaHUM COEAMHEHUs (MPU 3aMPECCOBKE),
M; Yt — TIOTIPaBKa, YYUTHIBAIONIAs pa3udne pabodei TeMIiepaTypsl 1eTajeH,
TeMIepaTypbl cOOpKH M KO3((HUIIMEHTOB JTUHEWHOTO pacmupeHus (Ipu
MEXaHHYeCKOH 3ampeccoBke npuHmMaercs vy = 0), M; y, — IMOmpaBka,
YUUTHIBAIOIIAsl OCJIA0JIEHUE HATAra MOJ JEWCTBHEM LEHTPOOEKHBIX CHII
(Ipy HEBBICOKMX CKOPOCTSX BpalleHHs HpUHUMAIOT Yy =0), M; Yyu
MONPaBKa, YYWTHIBAIONIAsl YBEJIMYCHHWE KOHTAKTHOTO AABJIECHUS Y TOPLOB
oxBaThIBaroIIei getanu (puc. 2.21).

6. TlompaBka, Yy4YHTHIBAIOIIAS CMSTHE HEPOBHOCTEH KOHTAKTHBIX
TIOBEPXHOCTEH JieTasiel mpyu 0Opa3oBaHUH COeTUHEHNS (TIPH 3aIIPECCOBKE), M

Vi zS( RaDJrRad)’
rne Rap, Rad — 3HaueHWe mapameTpoB MIEPOXOBATOCTH ITOBEPXHOCTH
OTBEPCTUS U Baja COOTBETCTBEHHO, M.
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Puc. 2.21. KoadduuueHT yBennueHuss KOHTAKTHOTO TaBICHHS
y TOPLIOB OXBAaTBIBAIOLICH JIETaNH Yy,: 0 — AHaMETp OXBaThIBAEMOH
[OBEPXHOCTH; O, — HOMUHAIIBHBIN HAMETP COCIHHEHUS;
L — mHa conpshkeHus

7. Beibop mocanku o 'OCT 25346-2013
3nayeHus HaTAros, onpeneneHHBIX M0 I'OCT (Nmax ¥ Nmin), AOMKHBI
OTBEYATh yCIOBUIO

Nmin Z[Nmin];
Npo <[N

max — max]'
Jnst aToro:
— PpAacCUMTHIBAIOT pAcCYeTHBI JOMyCK HaTAra (MaKCHUMAaJbHBIN

pa3zdpoc mocaaKu), MKM
ITN =[Nmax]—[Nmin];

— monmbmparor (o Ta0u. 2.7) YHCIOBBIE 3HAYCHHS JOIMYCKOB
oreepctusi (ITD) u Bama (ITd) takum oOpa3om, 4YTOOBI CyMMa 3STHX
JIOITYCKOB HE MPEBbIIIAa PACYETHBIH JOMYCK HATATa

ITD+ITd <ITN;

— TOAOHMPAIOT YHUCIOBBIE 3HAYEHHUs OCHOBHBIX (HMKHUX HIIH
BepxHHX) oTkIoHeHHH (El mm ES) otBepctus (1abn. B5, cm. puit. B) u (ei
unu es) Bajia (tadn. b6, cm. npun. B);

— PacCUMTHIBAIOT BTOpbIE (HEOCHOBHBIE) OTKJIOHEHHSI OTBEPCTHS U
Basa:

* E€CIIM OCHOBHBIM OTKJIOHEHHEM SIBIISIETCSl HIDKHEE OTKJIOHCHHE
El (ei), To BTOpOe oTki0HeHME ES (€S) = El (ei) + ITD (ITd);
* €CIIM OCHOBHBIM OTKJIOHEHHEM SBIISIETCSI BEpXHEE OTKJIOHEHHE
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ES (es), To Bropoe otknonenue El (ei) = ES (es) — ITD (ITd);

— [poBepsieM  TPaBHIBHOCTh  MOAOOPa  YHCIOBBIX  3HAYCHHI
OCHOBHBIX OTKJIOHEHHU OTBEPCTHS U Balia M pacyeTa BTOPHIX (HCOCHOBHBIX)
OTKJIOHEHHH Ha COOJII0/ICHNE HEPaBeHCTB

N, =€i—ES >[N ];

N,. =es—El <[N

max |

Ta6auna 2.7 — YucaoBble 3HAYEHHS T0NYCKOB

Wnrepsan KBanurerst

HOMHWHAJIbHBIX

amicpos s |6 |7 [8]o]w|u]12]13]un
CBBILIIEC pi(e) MKM MM

30 50 | 11 [ 16 | 25 [ 39 | 62 | 100 [ 160 | 025 | 039 | 062
50 80 | 13 | 19 | 30 | 46 | 74 | 120 | 100 | 030 | 046 | 0,74
80 | 120 | 15 | 22 | 35 | 54 | 87 | 140 | 220 | 0,35 | 054 | 0,87

INocanky jkenmaTenbHO BBIOMpAaTb B CHCTEME «OTBepCcTH» (T.e.
npuauMate El = 0), HO B ciiygae HeoOXomuMOCTH (HEBO3MOKHOCTH
noxbopa WM IONYYEHHS [OCAJOK CJIMIIKOM OONBIIOW TOYHOCTH
W3TOTOBJICHUSI — TOYHEE 5-TO KBAJIHMTETa) CIENyeT NPUMEHSTh CHCTEMY
«BaJjia» WM UCTIOJIb30BATh «BHECHCTEMHYIO» ITOCAJIKY.

Ilocne BeIOOpa IOCaAKM  HEOOXOAMMO  IOCTPOHUTH  CXEMY
pacrloyioKeHHsi HMHTEPBAJOB JIOMYCKOB B IOC3JIKE C HATATOM B
COOTBETCTBHH C puc. 2.19.

3. BEBOITACHOCTb METAJIJIOOBPABATBIBAIOIIEI'O
MMPOU3BOJCTBA

MexaHuueckue 1exa, COJAEp)KallMe pa3IH4YHbIE METaUIOPEKYyIIUe
CTaHKH, NPUCYTCTBYIOT IPAKTUYECKH Ha BCEX MPEINPHUATUSIX TSHKEION
HNPOMBIIIIEHHOCTH. 1lex sBIsieTCS MPOU3BOJICTBEHHBIM ITOMELICHUEM,
KOTOpO€ TpeIHAa3HAYEeHO Uil BBIIOJHEHMS pPa3iIM4YHBIX paboT 1o
U3TOTOBIICHUIO MeTaounsaenuil. [lomermenne nexa pa3dbuTo Ha HECKOJIBKO
30H - YYacTKOB: MEXaHHUYECKWH, TaJbBaHWYECKHH, COOPOYHBIA U T.X.
OmHAM W3 OCHOBHBIX YYaCTKOB SIBIAETCS MexaHW4YecKuid. OH OcHaIeH

METAJUIOPEKYIIUMHU CTAHKAMH U BCIIOMOTaTeIbHBIM 000pyI0BaHHEM.
BpemabiMu  Qu3MYECKMMH  TIPOM3BOACTBEHHBIMH  (haKTOpaMHu,
XapakTepHbIMM Ul IIpOLlecca  PE3aHus, SBJIAKOTCS  IIOBBIIICHHAs
3aIBUICHHOCTh BO3[yXa M HEJIOCTaTOYHAS OCBEIEHHOCTh paboueil 30HBI;
MOBBIIIEHHAsA MyJbCalUsl CBETOBOTO MOTOKA; BBICOKMH YPOBEHb IIymMa U
BUOpaLMM; JBIXKYIIMECS YacTH IPOM3BOJACTBEHHOIO 00OpYyJOBaHMS,
Nepe/IBUratoNIiecss M3AeNHUs W 3aroTOBKH; CTPYKKa 00padaThIBaeMBbIX
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MaTepraioB, OCKOJIKU MHCTPYMEHTOB, BbICOKAsA TEMIIEpaTypa MOBEPXHOCTU
06pa6aTLIBaeMLIX neTaneit u HWHCTPYMCHTA, INOBLIIICHHOC HANPAKCHUC B
QJICKTPOLCTIN W CTATUYCCKOC JICKTPUICCTBO U T./.

3.1. PACYET 3AIIUTHOI'O OI'PAXKAEHW A
METAJIJIOOBPABATBIBAIOIIET'O CTAHKA
OrpaxaeHHsT TPENCTABIAIOT Cc000H (U3NYECKYI0 Mperpaxy MexIy
YEJIOBEKOM W OINMACHBIM WU BPEIHBIM IPOU3BOJCTBEHHBIM (DAKTOPOM.
3alUTHBIE OTPAXKACHHS, MNPUCIIOCOONEHHsS H  YCTPOMCTBA  JOJKHBI
MCKITIOYaTh: BO3MOXKHOCTh COTNPHUKOCHOBEHHS PaOOTHHKA C JBMKYIIUMHUCS
YacTSIMA MAIIUHBL, BBINAJCHUE HIM BBUIET 00pabaThIBAGMBIX JeTajei
(MaTepuanoB), a Takke dYacTed paboO4YMX OpPraHOB NPHU HX IMOJIOMKAaXx;
MOMajaHue B pPabOTAIOIIMX 4YacTHYeK 00padaThiBAEMOro MaTepuaa,
BO3MOXKHOCTb TPaBMHUPOBaHHS IPH YCTaHOBKE W CMEHE pabOYMX OpraHOB
WM UHCTPYMEHTOB.
B cootBerctBun ¢ 'OCT 12.2.009-99 nomkHa orpaxaatbcs 30HA
00paboTKN YHUBEPCAIBHBIX CTAHKOB IPH 00pabOTKE 3arOTOBOK AHAMETPOM
J0 630 MM BKIIOYHTEIBHO, YHHBEPCAIbHBIX (PE3CPHBIX CTAHKOB C

KPECTOBBIM CTOJIOM, 3y0000pabaTHIBAOIINX, IUTH(OBATHHBIX,
KPYIJIONWIBHBIX M JICHTOYHBIX OTPE3HBIX CTaHKOB (Hepabodas 30HA
PEXYIIEro HHCTPYMEHTA).

3ammTHEIE AKPaHBl METAJUIOPEKYIIUX CTAaHKOB IOJDKHBI 3alIWINATh
paboTaoiero OT OTJIETAlOUIeH CTPYKKA M CMa304YHO-OXJIaXJarolen
JKUJKOCTH; MMETh Maccy He 0Oojee 6 Kr M KperuieHue, He TpeOyromiee
KITIOYEeH U OTBEPTOK (3aIUTHBIC YCTPONCTBA OTKPHIBAIOLIETO THUTIA JOKHBI
MY YCTAaHOBHBILEMCS ABIDKCHHM IepeMeniaTtbes ¢ ycwineM He Goiee 40
H).

s obecriedeHnss HEOOXOAMMOM KECTKOCTH 3aIUTHBIE OTPAXKICHU
BBITIOJTHSIOTCS U3 JINCTOBOW CTAIH TOJIIHHOW He MeHee 0,8 MM, JHCTOBOTO
ANMFOMUHUS TONIIMHOW HE MeHee 2 MM WIH TPOYHOH IIacTMacchl
TONIUHON HE MeHee 4 MM.

CMOTpOBEIC OKHAa B 3alIUTHBIX JKpaHAaX Ha CTaHKaX, PaOOTarOIINX
JIE3BUITHBIM MHCTPYMEHTOM HEOOXOJMMO H3TOTaBJIMBATh U3 3aKAICHHOTO
crexna (TOCT 21836-88) TommuHol He MeHEe 4 MM.

3aLl_[I/ITHBIe OKpaHbl HE JOJDKHBI OTIPAaHUYMBATH TEXHOJIOTHYCCKUE
BO3MOXHOCTH CTaHKa W BBI3BIBaTh HeynoOcTBa mpu padore, yOopke,
HaJlaIKC, a TAaKXC IPUBOJUTH IIPU OTKPBIBAHWUM K 3arpsA3HCHUIO I10J1a
CMa304HO-0XJIXKIAIOIIEH )KUAKOCTHIO.

IIpyu HeoOXOIMMOCTH 3alIUTHBIE OKpaHbl CJEAyeT CcHabXkaTh
PYKOSITKaMH, CKoOaMu 11 y1oOCTBa OTKPHIBAHHS M 3aKPBIBAHMSA, CHATHSA,
MepeMeIleHUsT W YCTaHOBKH. KperuieHue 3alUTHBIX YCTPOHCTB ITOJKHO
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OBITh HaJACKHBIM, HCKITIOYAIOIUM ClTydan CaMOOTKPbIBAHUA.

3aoanue
Paccuurath ynapHyto Harpy3Ky Ha 3alllUTHOE OTPaKACHUE CTaHKa IpU
pa3psiBe nuIMQoBaILHOTO Kpyra. [lono0paTh TONMMHY CTEHKH OTPaKICHUS
B 3aBHCHMOCTH OT pacdeTHOH yaapHOW Harpy3ku. BapuaHTbl 3afaHus Ha
pacuet npencrasieHsl B Tabn. Bl (mpui. B).

Xoo peuwsenus
1. Ilpu pa3peiBe aOpa3uBHOTO Kpyra Ha JABE YaCTH yIapHas Harpyska

Ha orpaxxaenue Py, H, coctaBnser

mo?

TR,

rre M — macca MUMGOBAIBHOTO Kpyra, Kr; U — OKpYXKHas CKOPOCTb
mmoBaIbHOrO Kpyra, m/c; Ro — pammyc meHTpa TSKECTH ITOJIOBHHBI
A OBATBHOTO KPyTa, M.

2. Pammyc meHTpa TSDKECTH TOJOBHHBI NIIM(OBAIBHOTO Kpyra

ompenensercs 1mo Gopmyine
DY (d)
iw

Y

rae D — BHemHui nuamerp nUMQoBaIbHOTO Kpyra, M; d — muamerp
HEHTPAIBFHOTO OTBEPCTHS NUTH(OBATIBHOTO KPYTa, M.
3. TonmmHa CTEHKH OrpakaeHus noadupaeTcs 1no tabs. 3.1.

Ta6auna 3.1 — ToamuHA CTEHKH OTrPaskKAeHusl B 3aBUCHMOCTH OT YIapPHOii

Harpy3kKu
VY napHas Tommuna VYnapHast Tommmunaa YnapHast Tommuna
Harpyska, CTEHKH Harpyska, CTEHKH Harpyska, CTECHKH
kH OTpaXKACHUS, xkH OTpaXkACHUS, xkH OTpaXieHUs,
MM MM MM
491 1 39,69 7 102,9 13
8,33 2 47,04 8 115,64 14
14,6 3 61,74 9 139,16 15
17,15 4 73,5 10 159,74 16
25,67 5 80,36 11 188,16 17
31,16 6 96,04 12 205,8 18

KoumponvHuie sonpocul

1. Yro Takoe 3alIUTHOE OrpaXKacHue?
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2. Kakue omacHbIC 30HBI CIICAYET 3alUIATh OTPAXKICHUSIME?

3. KakoBo Ha3zHaueHME 3aNIUTHBIX OTPAKICHUI?

4. U3 dYero BBHINOJHSIOTCS 3alUTHBIC SKPAaHbl METAIUIOPEKYIIUX
CTaHKOB?

5. U3 4ero M3roTaBIMBarT CMOTPOBBIC OKHA B OTPAXKICHHUAX?

3.2. TUTUEHMYECKOE HOPMHWPOBAHUE COJAEPXXAHUS
BPEJIHBIX BEILIECTB B BO3/IYXE PABOUYEI1 30HbI

B pesynbraTe NpOU3BOACTBEHHOW NIESITENLHOCTH B BO3IYIIHYIO CpEay
MOTYT IOCTYNaTh Pa3iM4HbIe BpEIHbIC BEIIECTBA B BHJE IapoB, I'a30B,
nbUIM. BpepHoe BemecTBO — 3TO BEIIECTBO, KOTOPOE IIPH KOHTAKTE C
OpPraHM3MOM YEJIOBEKa MOXKET BBI3BaTh IIPOU3BOJCTBEHHBIC  TPaBMBI,
npodeccroHanbHbIe 3a00I€BaHNS WM OTKJIOHEHUS B COCTOSHUM 3JI0POBBS,
Kak B Iporecce pabdoThl, TaK U B MOCJIEAYIONINE CPOKH KHU3HU HACTOSIIIETO
U OyZyIIero NOKOJCHHUH.

[Taper, ra3sl, )KUAKOCTH, a3pO30JIH, COSANHEHNS, CMECH IIPH KOHTAaKTe
C OPraHU3MOM YEJIOBEKA MOTYT BBI3BIBATH 3a00JIEBaHMS WM OTKJIOHCHHUS B
COCTOSIHUH  3JI0POBBS, OOHApY)KMBa€Mbleé COBPEMEHHBIMH METOAAMHU
UCCIIEJIOBaHMS KaK B MPOIECCe KOHTAKTa C HUM, TaK U B OTAaJICHHbIE CPOKH
JKU3HUA HACTOALLEr0 U IOCIEAYILIMX NOKOoJeHUH. Bo3aelicTBue BpenHBIX
BEILIECTB Ha YEJIOBEKa MOXKET COIIPOBOXKIATHCS OTPABJICHUSIMHU U TPABMaMH.

XUMHYECKHUE BEIECTBA KIIACCU(HUIIUPYIOTCS Ha!

— npomviuileHHvle  A0bl,  UCIONb3yeMble B IIPOU3BOJICTBE:
OpraHHYECKHE PACTBOPHUTENU (IUXJIOPITaH), TOIUIMBO (TIpomaH, OyTaH),
KpacHuTeNn (aHWINH);

— A0oxumuKamvl,  WCIOJIB3yeMbIE B  CEIILCKOM  XO3AHCTBE:
MECTHIU/IBI;

— JlekapcmeenHbie cpedcmaa (AueTIICATNIMIIOBas KUCIIOTa);

— Oblmogvie Xumukamol, TPUMEHsIEMbIC B BHJE MUIIEBHIX J100aBOK
(ykcycHas KuCloTa),

—  cpeocmea canumapuy, IUYHOU cUsUueHbl, KOCMemuKuy,

— Ouonozuueckue pacmumenbHble U JHCUBOMHbIE 50bl, KOTOPBIE
colepXarcsi B PAcTeHHAX (AaKOHHUT, LHKyTa), B rpubax (Myxomop), y
KUBOTHBIX (3MEH) 1 HACEKOMBIX (IT4ETIBI);

— ompasisowue sewjecmea (OB) - 3apuH, UNIPHT, QocreH.

B opranusm BpeziHbIe XMMHUYECKHE BEIIECTBA MOTYT IIPOHHUKATH Yepe3
OpraHbl [ABIXaHUS, >KEJIYJOYHO-KUIIEYHBIH TPaKT U HENOBPEKACHHYIO
KOXy. O/IHAaKO OCHOBHBIM ITyTEM IIOCTYIUICHHS SIBIISIOTCS Jierkue. I[lomumo
OCTPBIX M XPOHHUYECKHX NMPO(ECCHOHAIBHBIX OTPABJICHHH, NPOMBIIIJICHHBIE
SAOpI MOTYT OBITH NPHYMHOW MOHIKEHHS YCTOHYMBOCTH OpraHM3Ma M
MOBBIIIIEHHON o00mIeit 3aboneBaemoctu. Ilo xapaktepy BO3IEHCTBUS Ha
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4eJIOBEKa BCE BPE/IHbIE BEIECTBA JEJIATCS HA TOKCUYHbIE U HETOKCUYHBIE.
Toxcuueckoe Oelicmgue 6peOHbIX Gewjecmg — 9STO Pe3ylbTar

B3aUMO/JICIICTBUS OpraHU3Ma, BPEHOIO BELIECTBA U OKPYXAroleil cpeabl.

IToka3aTenb TOKCHYHOCTH BELIECTBA OMPEENACTCS €ro ONaCHOCTBIO.

Onacnocms  6ewjecmea — 3T0 CIOCOOHOCTb BELIECTBA BBI3BIBATH
HEraTHBHBIC UIS 370POBbS 3(Q(EKTH B YCIOBHAX IPOM3BOJCTBA, ropoja
WA B OBITY.

OO0 omacHOCTH BEIIECTB MOXKHO CYAUTH IO KPUTEPHUAM TOKCHUIHOCTH:

IIJIK — mpenenpHO JOMYCTHMOI KOHIICHTPALMK B BO3AyXe pabouei
30HBI, BOJE, TI0YBE;

OBYB — opueHTHPOBOYHOMY 0€30MIaCHOMY YPOBHIO BO3ICHCTBUS VIS
TeX XKe Cper;

KBHO — xo3ppuUIUeHTy BO3MOKHOIO MHTAISLUOHHOTO OTPABJICHUS;
CPEeIHUM CMEpTEIbHBIM J103aM M KOHIICHTPALUAM B BO3IyXe, Ha KOXE, B
JKelyJKe, 10 BEJIHMYMHE IOpOTOB BPEIHOIO JAEHCTBHA (OJHOKPATHOTIO,
XPOHMYECKOT0), IOpOora 3amaxa, a TakKe IOpPOroB CrenupruIecKoro
JeficTBUSA (aIepreHHOro, KaHIIEpOTEeHHOTO U JIp. ).

D¢ dexT BO3ICHCTBUS Pa3IMYHBIX BELIECTB 3aBUCHT OT KOJIWYECTBA
MOMABIIETO B OPTaHM3M BEIIECTBA, €ro (PM3MKO-XMMUYECKHX CBOICTB,
JUTUTENBHOCTH TIOCTYIUICHHS, XMMHUYECKUX PEaKIMi B OpraHu3Me, OT I0Ja,
BO3pacTa, WHAWBUIYAIbHOH UYyBCTBHUTEJIBHOCTH, IYTH IOCTYIUICHHS |
BBIBEICHHS, PAacIpEAeiICHUsI B OPraHU3ME, a TaKXKE METCOPOJIOTHYECKUX
YCIOBHH U IPYTHUX COMYTCTBYIOMHUX (PaKTOPOB OKPY’KAIOIIEH Cpebl.

Ilo creneHu BO3AEHCTBYUS HA OPraHU3M YEJIOBEKA BPEIHBIE BEIIECTBA
B cooTBeTcTBUH ¢ Kiaccupuxanueit 'OCT 12.1.007-76 «CCBT. Bpennsie
BemecTBa. Kiaccudpukamus wu  oOmme TpeOGoBaHHS OE30MIACHOCTH»
MOpa3IeNIAI0TCs Ha 4 Kilacca ONacHOCTH:

1 — upessviuaiino onacnvie sewecmea, IJIAK < 0,1mr/m®, Hanpumep,
CBHHEII, PTYTh, O30H;

2 — gvicoko onacHble gewecmesa, TIIK = 0,1 - 1,0 mr/m®, Harpumep,
Maprasel, XJIOp, a30THasi KHCIO0Ta;

3 — ymepenno onacmuwie, IIJK = 1,0 - 10 mr/m°, Hanpumep, azoTta
JIMOKCH/], METWJIOBBIH CIIMPT, CEPHUCTBIN aH-THUIIPUL;

4 — manoonacnwie, IIJIK > 10 mr/m3, HanpuMep, yrapHblii ra3, aleToH,
aMMHaK.

OrtpaBlieHusT  SIBISIOTCS  HamOojee  HeOmarompusiTHOH — opmoit
HETaTHBHOTO BO3JICWCTBUS TOKCHYHBIX BEIIECTB Ha deioBeka. OHH MOTYT
MPOTEKATh B OCTPOH M XPOHHUYECKON (hopMax.

Ocmpuie ompasnenus daiie OBIBAIOT TPYIOBEIMH M TPOUCXOIAT B
pe3ynbpTaTe aBapuii, MOJOMOK OOOPYZOBaHHS WIM TIpyObIX HapyIIeHHH
TpeboBaHMiI 0E30MaCHOCTH; OHM XapaKTepH3YIOTCS KPaTKOBPEMEHHOCTBHIO
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JICWCTBHS 5710B, He Oojiee 4eM B TEUEHHUE OJHON CMEHBI; IMOCTYIUICHHEM B
OpPTraHW3M BPEIHOTO BEIIECTBA B OTHOCUTEIBHO OOJBIIMX KOJUYECTBAX -
IPU BBICOKMX KOHIIEHTPALUSAX B BO3/yXe, OMIMOOYHOM IPHEME BHYTPB,
CHJIbHOM 3arpsi3HEHHH KOXKHBIX TIOKPOBOB.

Xponuueckue ompagienus BO3HUKAIOT MOCTETICHHO, TIPH UTUTEIEHOM
MOCTYIUICHUH sIJa B OPTaHU3M B OTHOCHTENIBHO HEOONBIINX KOJIMYECTBAX.
OtpaBneHusl pa3BHBAIOTCA BCICICTBHE HAKOIUICHHS MAacChl BPEIHOTO
BEILIECTBA B OpraHM3Me (MaTepHanbHast KyMYJIALUS) WIN BBI3BIBAEMBIX UMH
HapymeHni B oprann3Me ((QyHKIHoHambHas Kymyisinus). [Ipu moBTOopHOM
BO3JICHCTBMM OJHOTO M TOTO K€ f7a B OKOJOTOKCHYECKOW 103€ MOXKET
U3MEHHUTBCS XapakTep TEUCHUS OTPAaBICHUS M KPOME KyMYJISALUH
pa3BHBaeTcsl ceHCHOMIM3aIys (IPUBBIKAHUE).

BemecTBa 1o xapakrepy BO3ACHCTBUS IOAPA3IEISAIOTCS Ha:

— obwemokcuyeckue, KOTOPbIE BBI3BIBAIOIINE OTPABICHUE BCETO
opranm3Ma win mnopaxatomue L[[HC, kpoBeTBOpeHHE, BBI3BIBAIOIINE
601e3HM IIeUeHH, I0YEK (CBUHEL, PTYTh);

— pasopadicaroujue, KOTOPHIE BBI3BIBAIOT PA3Ipa’KCHUE CIH3HCTHIX
0001109eK IBIXaTeNbHBIX Iy TeH, T71a3, JIETKUX, KOXKH (XJIOp, a30Ta OKHCIIbI);

— cencubunusupyrowue, JeHCTBYIOLIHE Kak aJIIepreHsbl
(dpopmarmbaerun, pacTBOPUTEIH, JTaKH);

— Mymazenubvle, TIPUBOIAININE K HapyLICHUIO T€HETHYECKOTO KOJa,
W3MEHEHHIO  HACJIEACTBEHHOW  mHGpoOpManuu  (CBHHEL,  MapraHel,
PaanoOaKTUBHBIC I/ISOTOHLI);

—  KanyepozceHuvle, BbI3BIBAIOIINE 3JI0KAYECTBEHHBIE OIYXOJIH (XpOM,
HUKETb, acOeCT);

— gewjecmega, GIUANOWUE HA PENnPOOYKMUBHYIO  (0emopooHyi0)
@ynxyuio (pTyTh, CTUPOII, PaJHOAKTUBHBIE U30TOIIBI).

Ota knaccUUKanyMsg HE YYUTHIBAET OOJIBLION Tpynmsl a’3po3oiel
(mBIIM), KOTOpBIE HE O00JIANAIOT BBIPAKEHHOM TOKCHYHOCTBIO. ISl HHMX
xapaktepeH QuOporeHHBIH 3PQeKT NeHCTBUS HAa OpPraHWU3M, KOTOPBIH
NPUBOAMT K PAa3BUTHIO COSANHHUTENILHOM TKAaHHU B BO3yXOOOMEHHOH 30HE U
py6ueBanuio (pudpo3y) JIErKux.

[Ipodeccronanbhple  3a0oneBaHMs, CBA3aHHBIE C BO3/EHCTBHEM
a’po30Jiei, MHEBMOKOHHMO3bl (CHJIMKO3 — pa3BHBAeTCS NPH ICHCTBUU
CBO60}IHOFO JUOKCHTa KPEMHUA, CHJIMKATO3 — IIPU IONaJaHUW B JICTKHEC
coJiell KpEeMHHEBOH KHCIOTHI, acOecTo3 — OJHAa W3 arpecCHBHBIX (HOpM
CHJINKATO3a), ITHEBMOCKJIEPO3bl, XPOHHYECKWH MBIICBOH  OpPOHXHUT
3aHUMAIOT BTOPOE MECTO IO YacTOTe Cpeld BceX MpodhecCHOHATbHBIX
3aboneBannii B Poccun. Hamimume ¢ubporenHoro s¢pdexra He HCKIFOTaeT
0O0IIETOKCHYECKOTO BO3JICHCTBHSI a3pO30JICH.

UYenoBek B  YCIIOBHSIX COBPEMEHHOIO  IPOM3BOACTBA  4YacTo
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nozBepraercsi KOMOMHHPOBAaHHOMY JEHCTBHIO BPEIHBIX BELIECTB, a TaKXe
BO3JICHCTBHIO HEraTHUBHBIX (DAaKTOPOB ApPYroi mpupoabl (puandeckux —
HIyMy, BHOpAIMM, SJIEKTPOMArHUTHBIM W HOHU3UPYIOUIUM H3ITYyYESHUSIM).
I[Ipu osToM Bo3HMKaeT OJ(PQEKT COYEeTaHHOTO (IIPU OJHOBPEMEHHOM
JEWCTBMM  HETaTUBHBIX  (DaKTOPOB  pPa3iIM4YHOW  NPHUPOABI) WU
KOMOMHHPOBAaHHOTO  (IIPM  OJZHOBPEMEHHOM  JICHCTBHM  HECKOIBKHX
XMMHUYECKHX BEIIECTB) ICHCTBUSI XUMHUECKHUX BEIECTB.

Kombunuposannoe  oOeiicmeue — 3TO  OJHOBPEMEHHOE WU
MOCEN0BATENbHOE ACHCTBUE HA OPraHW3M HECKOIBKUX BEIIECTB IPHU
OIHOM M TOM 3K€ NyTH MX MOCTYIUIEHHsS B OPraHM3M. B 3aBHCHMOCTH OT
3¢ ¢exTa TOKCHIHOCTH Pa3IHYal0T HECKOJBKO THIIOB KOMOMHHPOBAHHOTO
JercTBUSl. MHOTHe 3arps3HSIONINE BEIIeCTBa, COAEpIKAIUecs B BhIOpocax
MPOMBIIIJICHHBIX TMPEANPUATHH M APYrUX HCTOUYHUKOB 3arps3HEHus,
00aaloT CXOAHBIM TOKCHYECKHM JeHICTBHEM Ha JKUBBIE OPTaHU3MBI.
KpomMe TOrO, psn BemecTB MOXXET YCHIHMBaTh CBOIO TOKCHYHOCTH B
NPUCYTCTBHM APYTHX. OTO SBJICHHWE HA3bIBAIOT S(GEKTOM CyMMalUH
BPEJIHOTO BEIECTBA.

Cymmayus (a0oumugnoe Oeticmsue) — CyMMapHbIi ekt gercTBus
cMecH paBeH cyMMe 3((EeKToB BXOAAMNX B CMECh KOMIIOHEHTOB.
CyMMmanus xapakTepHa JUIs BEIECTB OOIIEHANPaBICHHOTO JEHCTBHS, KOTa
BEIIECTBA OKa3bIBAlOT OJMHAKOBOE BO3ICHCTBUE HA OJHU U TE€ KE CUCTEMBI
opraHusMa (HarpuMmep, CMECH YTIEBOJIOPOAOB).

Jns rurneHnyeckod OUEHKH BO3JYLIHOM Cpenbl NPU COBMECTHOM
MPUCYTCTBUH B BO3JyXe HECKOJBKHX BEIIECTB, 00JQMAIONINX CyMMamuei
JISWCTBHSI, CyMMa MX KOHIEHTpalmi (koadduimeHT KpaTHOCTH) He JI0JDKHA
MPEBBINIATh EAUHUIBL.

Ilomenyuposanue  (cuHepreTMuecKkoe JeficTBHE) —  BeEIIeCcTBa
JEHCTBYIOT TaK, YTO OJHO BEIIECTBO YCHUJIHMBAET JEHCTBHE APYroro.
O¢dexr cuHeprusma Oornpmie agmuTHBHOTO. Hampumep, aikorois
3HAQYUTENIBHO MOBBIIAET OMACHOCTh OTPABJICHUSI AaHWJINHOM.

Anmazonusm — 0JTHO BEUIECTBO ocyabiseT aercTsue npyroro. dddexr
MeHblIe agauTuBHOro. Hanpumep, 33epuH 3HaYUTENBHO CHUXKAET ACHCTBUE
AHTPOIINHA, SBJISSCH €r0 MPOTUBOSIHEM.

Hesasucumocms — >Pdexkt He ommyUaercs OT H30JMPOBAHHOTO
JIEHCTBUA KaXXI0r0 M3 BemecTB. He3aBUCMMOCTh XapakTepHa IS BEIIECTB
pa3HOHANpPABIEHHOTO JCHCTBHS, KOT/Ia BEIIECTBA OKAa3bIBAIOT Pa3IHMIHOE
BIMSIHHE HA OPTaHW3M M BO3JCHCTBYIOT Ha pasHble opraHbl. Hampmmep,
OEH30I1 U pa3apakarolIie ra3pl.

Hapsany ¢ xoMOMHMpPOBaHHBIM JEWCTBHEM BEIIECTB BBIACIACTCS
KOMIUIEKCHOE JeiicTBue. IIpu KOMIUIEKCHOM JEHCTBUM BPEIHBIE BELLECTBA
MOCTYNAalT B OPraHU3M OJHOBPEMEHHO, HO pasHbIMM NyTsMu. Hampumep,
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4yepe3 opraHbl AbIXaHWUAd W KOXKY, OpraHbl [AbIXaHUA U KEIYyIJOYHO-
KHUILIEYHBIA TpakKT.

Tucuenuueckoe HOpMUposanue He2amueHovlx Paxmopos

TpebOoBaHue MOJHOTO OTCYTCTBHSI BPEAHBIX BELIECTB B 30HE JBIXaHUS
padoTaomMX 3a49acTyl0 HEBBIIOJHHMO, II03TOMY OCOOYI BaXXHOCTh
NpHOOpeTacT TUTUCHWYECKOE HOPMHPOBAaHHME, T. €. OTPaHHYCHHUE
COJZICp’KaHUSI BPEAHBIX BEIIECTB B BO3MyXe pabOdeil 30HBI A0 MPEACIHHO
JOITyCTUMBIX KOHIEHTpauuil. [ uruenmueckme HOopmaTtmBhl 2.25.1313-03
«[IpenenpHO HOMyCTHMBIE KOHLIEHTPALMH B BO3MyXe pabodell 30HBI»
ycranaBiuBatoT [1JIK Bpenusix BemecTB B paboueii 30He ITIK,, ;.

Jns  ucKmoYeHWss  HEeoOpaTUMBIX — OMOJIOTHYECKHX 3 QEeKTOB
OTPaHMYMBAIOT  BO3ACHCTBUE  HETaTHBHBIX  (DAKTOPOB  INPEJENbHO
jJomyctumbiMu  ypoBHsAMu  (IIJIY) wnm  mpeneiabHO — IONMYyCTHMBIMU
koHueHTparuamu (IIAK). IIJK u ITJJY — 3t0 MakcuMmanbHOE 3HadYCHHE
(hakTOpOB, KOTOpBIC, BO3ICHCTBYS Ha 4eENOBEKa (M30JMPOBAaHHO WJIM B
COYETaHUU ¢ APYruMH (pakTopaMu) B TEYCHUE pabodeil CMEHbI, e)KEIHEBHO,
Ha TIPOTSDKCHWH BCETO TPYIOBOTO CTaka, HE BBI3BIBAECT y HETO M Y €ro
MOTOMCTBA OWOJIOTHMYECKHMX H3MECHEHHWH, Jdake CKPBITBIX M BPEMEHHO

KOMITCHCHUPYEMBIX.
IIAK un IIAY ycraHaBiuMBalOT Uil NPOU3BOJICTBEHHOM cpeabl M
HaCeJIEHHBIX MECT. Ipu HX YCTaHOBJICHUN HEOOXO0IHUMO

PYKOBOJICTBOBAThCS CIIEAYIOUTMMH IPHUHIUIIAMH:

— TpUOpUTET (BaXKHOCTH) BCEX MEAMIIMHCKUX U OHOJIOTHMYECKUX
MOKAa3aHUH K YCTAHOBIICHHIO CAHHTAPHBIX PErJIaMEHTOB Mepel MPOYnMHU
MOAX0MaMHU  (TeXHHUYECKas IOCTHKUMOCTh, SKOHOMHUYECKHE TpeOoBaHMA,
1es1eco00pa3HOCTh);

— HaJIM4YMe TI0pora BO3JEHCTBHA JUIsI BCEX THIIOB JCHCTBUS
HEONarompusaTHEIX (HaKTOpOoB (B TOM YHCIEC XHMHUYECKHX COCTUHCHUH
MYTareHHOTO H KaHIIEPOTCHHOTO JeHcTBUS, HOHU3HPYIOIIETO
W3IY4YCHHUs), HIDKE KOTOPOTO0 HE HaONMI0JAaeTCss WX OTPUIATEIBHOTO
BIIMSTHUS

— HAICNICHHOCTh MPO(QUIAKTHYCCKHX MEPONPHUATHH H  CPEICTB
3alIMTBl Ha TPENOTBPAIlEHHE HETaTHMBHOTO BO3AEHCTBUS  (DaKTOPOB
OTTaCHOCTH.

CopeprxaHue BpeIHBIX BEIIECTB B Bo3xyxe peridameHtupyercss [OCT
12.1.005-88 CCBT «OOmue caHWTapHO-TUTHEHHYECKHe TPeOOBaHUS K
BO3MyXy paboueit 30HBI», THUrdeHudeckumu HopMmamu, CHull,
OTpacieBBIMH MIPABHIIAMH.

ConeprkaHre BpeTHBIX BEIIECTB B aTMOC(EPHOM BO3IyXE HACEICHHBIX
MECT OTPaHUYHBACTCS BETMYUHAMU TPEACIHHO JTOMYCTHMOM KOHIICHTPAIIUN
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(ITAK), HOpMUpyIOTCSL CpenHsisi CyTOYHas KOHLEHTpauus BelecTBa
(IIAK..c) u makcumanbhas pazoBas (ITIIKy.p.).

Maxcumanvro pazosas II[K, . — 3T0 Takasg KOHLEHTpalHs BPEIHOIO
BEILECTBA B BO3/IyXe, KOTOpasl HE JOJDKHA BBI3BIBATH IPU BJBIXAHUH €T0 B
TeueHnn 30 MUH peQIISKTOPHBIX peakuuii B OpraHu3Me uesloBeKa
(omymieHue 3anaxa, I3MEHEHNE CBETOBOM UyBCTBUTEIBHOCTH IJ1a3 | JAP.).

Cpeonecymounas IIJK.. — 3TO Takas KOHIICHTPALHS BPEIHOTO
BEILIECTBA B BO3JyX€, KOTOPAsk HE OJDKHA OKa3bIBaTh HA YEJIOBEKA IPSIMOTO
WIN KOCBEHHOTO BPEIHOTO BO3ACHCTBHSA IPH HEOMPEACIECHHO IOJITOM
(Tozapl) BO3IEHCTBUY.

Ilpeoenvro-0onycmumasn KOHYeHMpayus 8peOHbIX 8elecms 8 8030yxe
paboueii somvr  (ITJK, m2/M%) — 3TO KOHLEHTpaluus, KOTopas IpH
©)XE/IHEBHOM (KpOMe BBIXOJIHBIX JHEH) padoTe B TeueHHEe 8 4 WM ApYroi
NPOJOJDKUTENILHOCTH, HO He Oonee 41 4 B HemeN0 B TEUSHHE BCETO
pabouero craka HE MOXKET BBI3BAaTh 3a0O0JICBAHWI WM OTKIOHCHHHA B
COCTOSIHUM  3[I0POBbsl, OOHApy>KMBAaEMbIX COBPEMEHHBIMH METOAaMH
HCCIIeIOBaHUA B Iporecce paboThl WIM OTHAJCHHBIE CPOKH JKU3HU
HACTOSIIETO U MOCEAYIONX TOKOJICHUH

Meponpuamus no obecneuenuio 6ezonacnocmu mpyoa npu KOHmaxme ¢
8pEOHbIMU GeWeCTNBaAMU

— 3aMEHa BPEJHBIX BEIIECTB MCHEE BPETHBIMU 1 O€3BPETHBIMH;

— BHEJIPEHHUE NIPOTrPECCUBHON TEXHOJIOTUH;

— BbIOOp 00OpyHOBaHMS, HE JOIMYCKAIOIIMX BBIICICHUS BPEIHBIX
BEILIECTB, & TAK)K€ CAaHUTAPHO-TEXHUUYECKOTO0 000pYyIOBaHHs - OTOILICHHS,
BEHTUIALIMU, BOAOIIPOBOJA, KaHAIU3allUY;

— OpraHu3anus U peryJupoBaHrue oOMeHa BO31yXa B MOMEICHUH;

— palnuoHaJbHasl IUIAHUPOBKA ITOMEIICHNS;

— WCIIOJBb30BaHME CPEJCTB MHANBUIYAIbHON 3aIIUTHI;

— chmenuanbHas IOATOTOBKA W HWHCTPYKTaX OOCITY>KHBAIOIIETO
MepcoHaa;

— TIpOBEAEHHE IPEABAPUTEIBHBIX M MEPHOIUUECKUX MEIUIIUHCKHUX
OCMOTPOB;

— KOHTPOJIb 32 COJICPIKAHUEM BPEHBIX BEILECTB B BO3JyXxe paboueid
30HBI;

— obecnieueHne pabOTAIOMINX, CBA3AHHBIX C BPEAHBIMU YCIOBHSAMHU
TpyAa, mpodrruTaHueM.

3aoanue

Onpenenuts BO3MOXXHOCTh BO3HHKHOBEHHS J(PQeKTa CyMMaIiu
3aJJaHHBIX BPEIHBIX BEIECTB B paboueii 30He (Tadn. B2, mpwi. B).
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Xo0 pewenus
1. 3anmomuuth rpader 1 — 5 Tabn. 3.2, UCNOIB3YsT UCXOIHBIC JaHHbBIE
(cm. tabn. B2, npun. B) u uadopmarmro o ITJIK 3amannbIx BemecTs (Tadi.
B3, mpui. B).

Ta6auna 3.2 — AHAJTH3 coJep KaHNs BPEIHBIX BelllecTB B padoyeii 30He

Haumeno- Konuenrpauus Kmace | Ocobennoctu ':_. Hanuune
BaHHE BEIL[ECTBA B BO3AYXE onac- BO3JIEHCTBUSA MIOK addexra
BEILlECTBA paboueii 30Hb1, MI/M° HOCTH CyMMaluu
(axTuyeckas IAK
1 2 3 4 5 6 7

Lgaxr

MIK *

2. Paccuutath JUIA KaXXKI0T0 3aJaHHOI'0 BEIICCTBA OTHOIICHUE

3aHecTH pe3ynbTaThl B cTosoen 6 Tabdm. 3.2.

3. OmnpeznenuTb W3 COBOKYIHOCTH 3aJaHHBIX BEHIECTB C MOMOIIBIO
tabn. B4 (cm. npun. B) nostorantel, obnanaronme 3hHeKToM CyMMaIUH.
[Tpu BBIOOpE HEOOXOAMMO CUUTATh, YTO IP(DEKT CyMMaIU UMEET MECTO,
ecli XOTsl Obl JIBa M3 33/IaHHBIX BEIECTB NPHUBEACHBI B OJHOW M TOW Ke
rpymnme Ilepedns BeriecTs, obnanaronmx 3pdekToM cymmanuu (cMm. TadI.
B4, npun. B). Ecnu BBISIBUTCS HECKOJBKO TPYII BEIECTB, 00JIaAaloInX
s dekToM cymMMaluK, TO CIEAYeT HCIIOJIb30BaTh LU(POBYIO WHIEKCAILUIO
¥1, X2 u t.a. (cronben 7 Tabm. 3.2).

4. Cpenartb BEIBOJ O HAIMYMK 3((PeKTa CyMMaIMU CPEAN 3aJaHHbBIX
0 BapUaHTY BPEIHBIX BELICCTB.

5. Paccuutate k03dpdumment kparHoctn K mis  kaxmodl w3
BBISBJICHHBIX TPYII BeHIeCTB, oOyagaromux 3QQexkToM cymMmanuum mo
thopmye

(o C, C

=—+—2 .+ —

K, 1K, TIIK

rae Ci, C;, Ch — KOHIEHTpPAlMU KaXXJOTO BEIIECTBA B BO3JYXE,

obOmamaromux  3GQPEKTOM  CyMMAIIWH, mr/m®,  TIAKy. DK, —

COOTBETCTBYIOIIME MM MPEIETIbHO JIOMYCTHMBbIE KOHIEHTPALMU ATHX
BelecTB, Mr/m°,

6. OmpemenuTh Kiacc BpPEIHOCTH YCIOBHH TpyJa, HCXOII U3
MaKCHMaJIbHOTO K03((HUIneHTa KpaTHOCTH, 1o Tabnuue B5 (cm. npui. B).

7. C yueToM yCTaHOBJIEHHOTO KJlacca M MOJKIJIacca YCIOBHI Tpyna
Ha3Ha4aeTcsi KOMIUIEKC Mep JIJIs CHIDKEHHS! Kilacca U MOAKIIAcca BPEAHOCTH
(ecnu OH OKa)keTCs BBIIIE Ki1accoB | miwm 2).
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Koumponvhwvie 6onpocsi

1. IpuBeaure KIACCUPHUKAIMIO XUMUICCKHUX BEIICCTB.

2. Tlepeuncnutre NyTH NPOHUKHOBCHHS XHMHYCCKUX BEINCCTB B
OpraHusM 4yelioBeka. Kak MOApasfensioTcs XWMHUYECKHE BEUIECTBA IO
XapakTepy BO3JCUCTBUS?

3. HazoBure kpuTepHu TOKCHYHOCTH BEIIIECTBA.

4. Uro Takoe KOMOWHHpOBaHHOE Bo3zaelcTBHe BemecTB? Kakue
OBIBAIOT BUIBI KOMOMHHPOBAHHOTO BO3ACHCTBHS?

5. Kak onpenensercs a¢pdexr cymmarmm?

3.3 PACYET OEH_[EOBMEHHOPI BEHTWJIALIUA B
METAJIJIOOBPABATBIBAIOIINX [TEXAX

[TonHOE OTCYTCTBHE BPEAHBIX BEIIECTB B 30HE JBIXaHUS pabOTaIONINX
B MEXaHWYECKHX I[€XaX YacTO HEBBIOJHHMO, IO3TOMY HEO0XOAUMO
2ueueHu4ecKkoe  HOpMUpogaue, T.€. OTrpaHUuCHUE coJiep KaHus
3arps3HSIONINX BEIECTB B BO3Ayxe pabodedd 30HBI 10 ypoBHs I1JIK,
pernamentupyemoro I'OCT 12.1.005 — 88 (2001) u I'H 2.2.5.686 — 98
(2009). TpeOyemasi KOHIIEHTpAINSI 3arPSA3HSIONINX BEIIECTB TOCTUTACTCS
BEHTHWJIAIMEH Bo3myxa pabodeill 30HBL B 3aBHcHMOCTH OT Ha3HA4YCHUS
BEHTHJISAIHA MOXKET OBITh NMPUTOYHON M BHITSDKHOH, OT crocoba co3maHust
BO3AyX000OMEHa — MECTHOH (IOEeHCTBYeT HEMOCpPEACTBEHHO Ha pabouem
MeCTe, B HACTOSIIEM TEXHOJOTHYECKOM IIpoIlecce HE MPeayCMOTPEHa) U
00111€00MEHHOIA.

3aoanue
OnpeenuTs KOJMYECTBO BO3/1yXa, [10JaBaEMOr0 B IIPOM3BOJCTBEHHOE
MOMEIICHUE B €OUHUILY BPEMEHH, HCXOJS M3 TUTHEHHYECKUX HOPM,
BBIOpaTh BEHTHJISITOP W JJIEKTPOJBHUraresib. BapuaHThl uepTeka AeTauu M
MapiipyTta ee 00padoTku puBeaeHs! B Ta0in. B6 — B14 (cm. mpmi. B).

Xo0 pewienus

B pe3ynpraTe TEXHOIOTHYECKOTO Tpoliecca o0padOTKU neTtaneil Ha
METAJUIOPEKYIINX CTAaHKAX OTCYTCTBYIOT HCTOYHHKH SIBHOW TEIUIOTHI,
MOATOMY T10/1a4y HEoO0XoauMoro o0beMa BO3/yXa B €IMHMILy BPEMEHU Ha
Y9aCTOK  MEXaHHYECKOTO I[eXa pPACCUMTBIBaéM II0 Macce BBIOPOCOB
3arps3HAIONIMX BemlecTB. lIpomecc pe3aHHs pa3iIuyHBIX MaTepHajoB
COTIPOBOKJAETCS BBIOPOCOM TIBLIH, KOTOpPAs SIBISETCS BEHIECTBOM 4-TO
knacca onacHoctH, IIK,; = 6 mr/m®. B Bo3zyxe, 0JjaBacMOM Ha y4acToK,
IIbIJIb OTCYTCTBYCT.

1. Macca BBIOPOCOB MBUIH, MI/d4, B PE3YJIETATE BO3IAECHCTBHUS PEXKYIIIETO
MHCTpYMEHTa Ha 00pabaThIBaeMBblii MaTepHail, OTIPEIEISIETCS N3 BBIPAXKEHHS

83



n
10°ND (g;-T,,)
M=—2
tcym .t‘-l
rre N — romoBas IpPOM3BOACTBEHHas INporpaMma, IIT./TOx; i —
yIeNBHBIA BBIOPOC THUIM IPU MEXaHUUYECKOH 00paboTke Marepuaia, r/c
(BpiOupaercss mo Tabn. 3.3 u 3.4); T, MaIlMHHOE BpeMs (Bpems,
HeoOXoZMMOe Ha BBINOJHEHHWE OJIHOW oOmepainuu, BbIOMpaeTcs H3
TIPIIOKEHUS K MapIIpyTy 00pabOTKH JETann), C/IT.; N — YHCIIO OIepanuii
MexaHudeckoit o6paborku meramu (i = 1, 2...n); tym — doum pabouero
BpEeMEHH (JHCII0 paboumx THEH B roxy), ts, = 255 cyr; t, — uncino gacoB
paboThl 000PYNOBAaHUS B CYTKH, 4 (B 3aBHCHMOCTH OT TEXHOJOTHYECKOTO
nporecca npuaIMaetcs 8, 10 wim 16 q).

Ta6auna 3.3 — YaeabHbli BLIOPOC NbLTH (i IPH MeXaHUYeCKOH
00paboTKe MaTepuaJa, r/c

HaumenoBanue marepuaina
proopmoomar | T | o apyive | Texcromr | Kaponn
ToueHue (ToKapHas) 0,0083 0,0028 0,019 0,017
DpesepoBanue 0,0055 0,0019 0,031 0,064
CaepJiicHue 0,0011 0,0004 — 0,012
PacraunBanue 0,0028 0,0007 — 0,017

IIpumeuanue: obpaboTka neraneil Ha pe3pbOOHAKATHOM CTAaHKE MHPOM3BOAMTCS Oe3
CHSTHSI CTPY)KKH; OINEpAIMIO HAa TOPH30HTAIbHO-NIPOTSHKHOM CTaHKE CJIeIyeT NPUPABHATH K

pe3aHHuIo.

Tab6auna 3.4 — Y aeabpHblIil BHIOPOC NBLTH (i TEXHOJIOTHYECKAM
0o0opy1oBaHHeM NPU MeXaHUYeCKoil 00padoTke MaTepuaJa, r/c

Jlnamerp numigoBaIbHOTO Tun crankoB
KpyTa, MM KPYTrIonundoBaabHbIe 3aTOYHBIS
200 0,117 0,062
300 0,155 0,135
400 0,180 0,182

Ilpumeuanue: MEXaHNIECKYIO 00pabOTKy JeTaell Ha BHOPALIOHHON MaIliHe, MalllnHe
JUISL CHATHUSI 3ayCEHIIEB, BEPCTaKe MEXaHW3HMPOBAHHOM MOYKHO INPUPABHSTH K ONEPALMsAM Ha
3aTOYHBIX CTAHKaX.

2. KonuuectBo Bo3ayxa, M%/4, MojaaBaeMoro B MPOW3BOJICTBEHHOE
moMerieHue uis  obecmieueHWss TpeOyeMBIX THUTHEHHYECKHX —YCIOBHUI

BO3YLLIHOM Cpeibl
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rre M — Macca 3arpsi3HSIONIETO BEIIECTBA, MOCTYMAIOIIEr0 B BO3AYX
MPOU3BOJCTBEHHOIO  IIOMEIEHHs B pe3yiabTaTe  OCYLIECTBICHHUSA
TEXHOJIOTHYECKOTO MpOoIecca Ha METAJUIOPEKYIIMX CTaHKax, Mr/u4; Cyx —
KOHIIEHTpAIMsl BPEJAHOTO BEIIECTBA B BO3JYyXE, YIAIIEMOM U3 IOMEILEHUs
3a mpenensl paboued 30HBI (puHUMaercs paBHOW BemmumHe [1J1K ..
yAaJIsIeMOTO BEIIeCTBA), mr/m3; C, — KOHIICHTPAIUS BPEIHOTO BEIIECTBA B
NPUTOYHOM  BO3AyXe, Mr/M® (Kak TpaBWiIo, NpPH  OTCYTCTBHH
9KCIIEPHUMEHTAIbHBIX TaHHBIX npuanMaetcst Cp= 0).

3. B 3aBucMMOCTH OT BENMYHHBI PACCUUTAHHOTO KOJIMYECTBA
MPUTOYHOTO BO3AyXa BBHIOMPACTCS THII BEHTWJIATOPA U IICKTPOIBHUIATEIb.
[Iponexypa BEIOOpa IPOUCXOIUT CIEAYIOMIAM 00pa3oM.

Ha puc. B9 (cM. npun. B)  orknaaeiBaeTcss — 3HauYeHHE
(npuOIU3UTENBFHOE) PACCUUTAHHOTO HEOOXOAMMOTO KOJIMYECTBAa BO3IyXa
I IIPOBETPUBAHHUS HIOMelleH s (1ozaya, Thic. M°/4). Jlagee U3 3Toi TOYKH
BOCCTaHABIMBAaeTCAd TNEpHEHIUKYJsIp. B obmactu ero mepeceueHus ¢
TOPU30HTAJIBIO, COOTBETCTBYIONIECH MoHOMY AaBiieHuio B 1 kIla (B cBs3u ¢
OTCYTCTBUEM JIaHHBIX O COINpPOTHBJICHHHM BO3AyXa B TpyOompoBoje,
NPUHAMAEM TOoJIHOE faBieHue B cucteme 1 klIla), BEIOMpaeM OmipkanIIyro
KPHUBYIO C yKa3aHHEM MapKu BeHTwiIsiTopa. HakioHHBIE (BIpaBo) KpUBBIC
orobpaxkator KIIJI Bentmmsaropa. M3 tabn. B15 mo Tumy BeHTMIATOpa
noAOMpacM 4acTOTy BpANICHUS BEHTWJIATOPA, THII SJIEKTPOJBHUTATENs, €0
MOIITHOCTh U YacTOTY BpallleHHs Baja. JlaHHbIe 3aHOCATCS B Tabm. 3.5.

Tadaunua 3.5 — TexHuyecKkne XapaKTepUCTHKH BEHTHIISITOPa
3J1eKTPOABHIATEIsI

Monaens

Tun

Yacrota
BpalIeHUs
BEHTWIIATOPA,
mun?

Tun
JIBHTATEIIS

MomnocTh
971
JIBUTATEIS
kBT

Yacrota
BpalIeHHs
JIBUTATEIS,

mun?

HecooTBeTcTBHE YacTOT BpalleHUs BEHTHIIATOPA M AJIEKTPOIBUTATEINS
yCTpaHseTcs MoA00pOM IuaMeTpa IIKUBa PEMEHHOW Mepeaadu.

4. JIns 9KOJMOTHYECKON 3alIUThl OKPYXKAIOIMIEH Cpeapl yaasieMbIid w3
MPOU3BOJICTBCHHBIX IMOMENICHUH W HEMOCPEICTBCHHO OT OOOPYIOBaHHUS
BO3/YX JIOJDKCH OBITh OYHMINEH OT BPEIHBIX BKIIFOUCHHI Iepell BEIOPOCOM B
OTKpBITYR0 ~ aTMocdepy. HMcxonsd w3 romoBod  NPOWU3BOACTBEHHOM
MPOTPAMMBI, OTXOJAIIAs OT METaUI000padAaTHIBAIONINX CTAaHKOB Macca
MBUTH B €IMHUILY BpEMEHH, T/TOJI, OTIPEACTUTCS KaK

n
M,=10°NY g, T,
i=1
5. Macca meiiM, momagaromasi B aTMocepy € y4eToM OUYHMCTKH B
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LUKJIOHAX, T/TOJ
Mu = (1_n) Me’

rae 1 — KI1/] uukinona, pekoMeHa0BaHo mpuaumars 1 = 0,9.

Konmponvhuvle sonpocwl

1. Kakue HOpMAaTHBHBIC IOKYMEHTBHI PETIAMEHTHPYIOT COJCpIKAHUE
BPEIHBIX BEIIECTB B BO3IyXe pabodeit 30HbI?

2. Kakue CcyIlecTByIOT pa3HOBHIHOCTH BEHTHWISALUK paboueii 30HbI B
3aBUCHMOCTH OT Ha3HAuCHHMs?

3. Kakwue cyuiecTByoT pa3HOBHIHOCTH BEHTHJSIIMU paboueil 30HbI B
3aBHCHMOCTH OT CII0co0a Co3/1aHus BO3ayxooOMeHa?

4. Onuumre Npoleaypy BbiOOpa BEHTWIATOpA Ui O0LeOOMEHHOU
BEHTWIAIMH B META/LI000pabaThIBAIOIIEM IIEXE.

5. Kakoe o6opynoBaHMe NPUMEHSAIOT OIS OUYUCTKH yIAISIeMOro
BO3JlyXa U3 MOMELICHUH MeTalI000padaThIBaIOLIETo 1ieXa rnepe BHIOpocoM
B armochepy? KakoBa pexomenmoBaHHas 3((HEKTHBHOCTh OYHCTKH C
MOMOIIIBIO IAHHOTO 000PYI0BaHMs?

3.4 PACYET ITPU3EMHONM KOHLIEHTPALIMHU ITbIJIN U
OIIPEJIEJIEHUE CAHUTAPHO-3AILIMTHOM 30HBI
METAJUIOOBPABATBHIBAIOIIET'O ITPOU3BOJICTBA

Ucxons wm3 CaulluH 2.2.1/2.1.1.1200-03 «CaHnTapHO—3alIUTHbIC
30HBI M CaHUTAapHas KiIacCU(PUKAIUS TPEANPUATUN, COOPYKEHUH M HMHBIX
00BEKTOBY, TI00BIE OOBEKTHI, KOTOPHIE SABJISAIOTCS UCTOYHHKAMHU BBIOPOCOB
B OIIC BpenHpIx BeIIECTB, a Takke HCTOYHMKAMH IIymMa, BUOpaIuu,
YIbTPa3ByKa, OJJIEKTPOMATHUTHBIX BOJH, paguo4yacToOT, CTaTUYECKOTO
AIEKTPUYECTBA, HEOOXOAUMO B 00SI3aTEIILHOM MOPSIKE OTACTATH OT KUION
3aCTpOMKH caHUTapHO-3amUTHEIME 30HaMH (C33). IToatromy C33 cramu
HBIHE O0OS3aTeIbHBIMH COCTaBHBIMH KOMIIOHCHTAMH IPOMBIIUICHHOTO
MPEINPUATHS WIH HHOTO 00BEKTA, SIBISIOMIMXCS UCTOYHUKAMI XUMHYECKO-
ro, ouonorndyeckoro wim ¢uzmdeckoro Bo3aericTeust Ha OIIC u 3m0poBBE
YeITOBEKa.

C33 — »3TO 30HAa MPOCTPAHCTBA U PACTUTEIBHOCTH, CIELHAILHO
BBICTICHHAs MEXOY TPOMBINUICHHBIM TPEINPUITHEM U  pailoOHOM
npoxuBaHus Hacenenus. ObecreynBasi MPOCTPAHCTBO it 0€30MacHOTO
paccewBaHUs BpEOHBIX BBIOPOCOB, OHA JOJDKHA OBITh HaJICKAITUM
obpa3oM oO3elleHeHa H YAOBIETBOPATH CHEIMAIbHBIM THTHEHHYECKHM
TpeOOBaHUM.

B 3aBucMMOCTH OT KOHIIEHTpAIlMU OOBEKTOB HA JAHHOW TEPPUTOPHUH,
WX MOIIHOCTH, YCJIOBHH OKCIUTyaTalldH, XapakTepa H KOJMYeCTBa
BEIOpackIBaeMBIX B arMoc(epy TOKCHYECKHX BEIIECTB W T. IL JIIA
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NPEJNPUITHI, TPOU3BOJCTB M MHBIX OOBEKTOB YCTAHOBIICHBI CJICIYHOIIUC
MUHHMalbHbIC pasMepbl C33: mus npeampusituii | kimacca omacHOCTH
coctaBstroT 1000 m, Il xmacca — 500 wm; I kmacca — 300 m; 1V kmacca —
100 m; V kmacca — 50 m.

CaHMTapHO-3alIUTHYIO 30HY HEJIb3sl PacCMaTpPHBATh KaK pPE3EpBHYIO
TEPPUTOPUIO  TPEANPHATHAS W  HUCIONB30BaTh Ui PACIIMPECHUS
NpOMBIIIICHHOW Turomanki. Ha tepputopum C33 MOXHO pa3MemaTh
OOBEKTH C MPOM3BOJICTBAMH MEHBIIETO KJlacca BPEAHOCTH, 4YeM IIpo-
W3BOJICTBO, ISl KoToporo ycraHoBieHa (C33, a Takxke IOXXKapHOE [ETo,
rapaxk, CKIajabl, aJMUHUCTPATUBHBIC 3MaHUS, MarasWHBI, MPEANPUSTUS
OOIIIECTBEHHOTO THTAHU, HAayJIHO-HUCCIEAOBATEIbCKIE J1TabOpaTOpHH,
TMOJMKJIMHUKH, BOAOIPOBOJAHBIC W KaHAJIU3ALIMOHHBIC HACOCHBLIC CTaHIUH,
CTOAHKU JJIA O6IIIeCTBeHHOFO U UHAUBUAYAJIBHOI'O TpaHCHOpTa, JIMHUU
aNeKTponepenay, HedTe- M Tra3onpoBOAbL, OOBEKTHl TEXHHYECKOTO
BomocHaOxeHuss. Ha tepputopun C33 Henmb3s pasMmelarth. JICTCKUC
YUPEXKICHUS, ILIKOJBI, JIe4eOHO-NPO(UIAKTHYECKHE U 03/10pPOBUTEIbHBIC
YUpCKACHUA, CTaJUOHBI 1 CIOPTUBHBIC IIJIOIIAAKHA, JKUJIbIC 3aHUA.

[Ipu o3eneHEHNU TEPPUTOPUHU MPOMBIIUICHHBIX TMPENNPUATHH U HUX
C33, o0oumH mopor OOBIYHO BBIOMPAIOT APEBECHBIC, KyCTAapHUKOBHIC,
[[BETOYHbIC M Ta30HHBIC PACTEHHUS B 3aBHCHMOCTH OT KIMMAaTHYECKOTO
paiioHa, XapakTepa MpOH3BOJACTBA U d(H(HEKTUBHOCTH IaHHOW MOPOIBI LIS
OYNCTKH BO3AyXa, a TaKkKe €¢ YCTOMYMBOCTH K BPEIHBIM Ta3aM.
VYcraHoBIEeHO, YTO HauboJiee CTOMKMMH SIBISIFOTCS, HAINpUMEp, aKaius
Oeast, aTJIaHT BBICOKHM, KJICH SICHEJINCTOBBIN.

3aoanue
PaccuntaTh MakCHUMaJbHYIO IPH3EMHYI0 KOHLEHTPALUIO IBUIH,
BbIOpacbiBaeMoOi B aTMocepHbIdi  BO3AyX 3a  IpeneNibl  exa
MeTaIo00pabOTKH W ONPENeNHTh pa3Mep CaHUTapHO-3AIUMUTHON 30HBI U
KJIacC OIACHOCTH TNpednpustus. McxonHele JaHHbIE U1 pacyeTa
npeacTaBieHsl B Tabn. B16 (cm. mpui. B).

Xo0 pewienus

1. O6bem BbIOpachIBaeMOH TIa30BO3IYIIHOW CMECH ONpEACNseTCs W3

BBIPAXKEHUSI
v, = n-D*- o, ’
4

rae D — anamerp TpyObl, M; @, — Cpe/lHAsA CKOPOCTh BBIXOJIAa I'a30B U3
TpyOBI, M/C.

2. MakcuManbHas KOHIEHTpanWs WBUIM, BBIOpaceIBaeMOd B
aTMoc(epy, pacCUUTHIBAeTCs 1o (hopmyie
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_A-M-F-m-n

C, =——F,
" HonSNl-AT
rme A - KO3(GUIMEHT, 3aBUCAIIMH OT TeMIepaTypHOI
crpatudUKauy atMochepbl M ONPENEIIOIINIA YCIOBUS PacCeHMBAaHUS
BeIOpOCcOB (mmst PocroBa-na-Jlony mpuammaem A = 200); M — wmacca
BelllecTBa, BbIOpackiBaeMoro B armocdepy, r/c; F — xoaddumment,

YYUTHIBAIOIINNA CKOPOCTh OCENAHMs BPEIHBIX MpHUMecei B aTMocdepe (st
ot mpu dd¢exTuBHOCTH ouncTku Oomee 90% F =2); Vi — obwsem
BBIOpackIBaeMoii razososayiHoil cmecu, M%/c; AT = T, — T, — pasHOCTh
MEXKIy TEMIIepaTypoil BhIOpackIBAGMOI Tra30BO3IYIIHOW cMecu 1. u
TEMIICPaTypoOil OKpyXKaromero Bo3ayxa T, M u N — KO3(DUIUCHTEI,
YUUTBHIBAIOIINE YCJIOBHS BBIXOJA Ta30BO3AYIIHON CMECH U3 YCThsl TPYObI
(mpurumaem m-n = 1,2).

3. Paccrosame X, 1m0 MecTta, THe OXHAACTCI MaKCHMallbHAs
npu3eMHast KoHIeHTpanus Cy

xw=d-H

[IpenBapuTenbHO HEOOXOIUMO OMPEACIUTh 3HAUCHUE KO3 (DUIHCHTA

Vu, OT KOTOPOTO 3aBHCHUT BBIOOP hopMyJibI d

Vy = 0,65 3’M .
H
MpuV, <0,5: d= 2,48(1 +0,283F );
mpu 0,5 <V, <2: d =4,95V, (1+0,283T );

mpuV,, >2: d =7, (1+0,283F).

Kosddunment f paccuntsiBaetest o hopmyiie

1000 ;- D
H? - AT
4. Jlna ompenenieHHs CAHUTAPHO—3AIIUTHONH 30HBI HEOOXOJUMO
noctpouth rpaduk 3aBucumoctn C = f(X), rme C —  KoHIEHTpalHs

BPEJIHOTO BEIECTBA, MI/M®; X — PacCTOSHUE OT MCTOYHMKA BHIOpOCA, M.
Jnst  mocTpoeHuWs rpaduKa paccyUTaeM KOOpAWHATHI S5 TOYEK Ha
HHUCXO/SIIEH BETBH. 3HAUEHHME Xi BHIOMpPAeM CaMOCTOSTEIBHO C YYETOM
TOrO, 4YTO Xj > X, J3HaueHWe KoHHeHTpauuu Cj A JHOOOrO  Xj
paccuuTbIBaeM 1o popmyie:
G = CM' Si,

rre Si — 6e3pa3MepHbIil K03((UINEHT, yYUTHIBAIOIINI yMEHbIIEHUE
NPU3EeMHON KOHIEHTPAllMM BJOJb BETPOBOM OCH, INPOXOJISIIECH uepe3
WCTOYHMK BBIACJCHHUS 3arpsi3HAIONIMX BEIIECTB, B 3aBHCUMOCTH OT
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OTHOLICHMSA PpACCTOSIHMA Xj  JO pAacueTHOM TOYKM OT HCTOYHHMKA K
PacCTOSHUIO X, OT UCTOYHHMKA 10 TOYKH, TJe HaOJIIOAaeTcs MakCUMalbHas
KOHLEHTPAIMS (Xi/X,) U PACCUUTBHIBAEMBIN 110 (hopMyam:

X ‘ X ’ X 2
mpr 2L <1 s =3 2| —8| 5| 16| 5]
XM XM XM XM
mpu 1<| — |<8 S, = 1'132 ;
" 013 X | +1
ﬁ
X, X,
opu | — > = 5

M X: X:
358 — | —-352| — [+120
! XM
5. [o HaliieHHBIM KOOpJAMHATAM, CBEJECHHBIM B Ta0iu. 3.6, mocTponm
rpaduk 3apucumoctu C = f(X) (puc. .

Tadauua 3.6 — PacuerHble 1aHHble JJis nocrpoenus rpadpuka C = f(x)
i i=wMm i=1 i=2 i=3 i=4 i=5

X

C

6. Hamee HaHeceM Ha och opamHaT 3Hauenme I[IJJK meomm B
arMoc(hepHOM BO3[yX€ HACEleHHBIX MecT, paBHywo 0,15 mr/m® u us sroii
TOYKH TIPOBENIEM NPSIMYIO, apAJUIEIBEHYI0 OCH a0CIHCC 10 €€ MepeceyeHust
¢ Hucxojsmed BeTBbIO rpaduka (cM. puc. 3.1). U3 Toukm mepecedeHuUs
OIyCTUM NEPHEeHIUKYJSp Ha och abcmmcc. [lomyueHHOE 3HAYCHHE Xcss
Oymer SBIATHCS MUHHMAJIBHBIM pasmepoM C33 mpennpusTHs, Tak Kak
CaHWTapHas 3allUTHAs 30HAa — 3TO PAcCTOSIHHE OT MCTOYHHKA BhIOpoOca 10
MECTa, TJie KOHIIEHTPAIMs BpEAHOro BemiecTBa He mpesbimaet IT/IK.

7. Kimacc omacHOCTH TpennpuaTHs ONpeIenseTcs B 3aBUCHMOCTH OT
pasmepa C33 mpennpusitust B cootBerctBuu ¢ CaHIInH 2.2.1/2.1.1.1200—
03.
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Puc. 3.1. IIpumep noctpoenus rpaduka it onpeieleHnss MUHIMAIBHOTO pa3Mepa
C33 npeanpusitus

Koumponwsnwie 6onpocut

1. [aiite onpenenenne C33.

2. Kakoli HOpMAaTHBHBIA NOKYMEHT pErJIAMEHTHPYET TpeOOBaHHS K
C33?

3. Kakuwe ycraHOBICHBI MHHUMaIbHbIe pasmepbl C33 g
NPEANPUATHI Pa3IMYHOTO KJjlacca OMacHOCTH?

4. Kaxue TpeOOBaHUS MPEIBIBILIIOTCS K yeTpoiicTBy C337?

5. Hcxoms W3 KakMX KpPUTEPHEB BBIOMPAIOTCS pAcTeHHS IS
ozenmeHennst C33? Kakuwe W3 HHX SBISIIOTCS Hamboliee YCTOWYHMBBEIMH K
TEXHOI€HHOMY BO3JI€UCTBHIO?

3.5 [TPOEKTUPOBAHUE U PACUYET 3BYKOMN3OJIMPYIOLIETI'O
KOXYXA

[TpumeHeHne 3BYKOU30JIMPYIOIIUX KOXKYXOB sIBISIETCS] 9P )EeKTHBHBIM,
CPaBHHUTENBHO TPOCTHIM M JEHIEBEIM METOAOM CHIDKEHHS IIymMa Ha
pabounx mecrax. /i momydeHuss MakCUMaTbHON 3()(HEeKTUBHOCTH KOXKYXHU
JIOJDKHBI TIOJIHOCTBIO 3aKpHIBaTh CTaHOK (arperat, MeXaHu3M H T.IL.).
KOHCTpYKTUBHO 3BYKOM30JIMPYIOIIME KOXKYXU BBIMOJNHAIOT CBHEMHBIMU,
pa3sABIKHBIMH WJIM KAalOTHOTO THUIA; CIUIOIIHBIMU TFEPMETHYHBIMHM WU
HEO/IHOPOAHBIMH (CO CMOTPOBBIMH OKHaMHM, OTKPBIBAIOIIMMHUCS JIBEpPLIAMH,

npoeMaMH JUIsl BBOJa KOMMYHUKALUHA U LUPKYJSIIUK Bo3ayxa (puc. 3.2).
Koxyxu H3roTaBIMBalOT U3 HECTOPAEMBIX WM TPYAHOCTOPAEMBIX
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JMCTOBBIX MaTepHajoB (HampuMmep, CTallb, MAIOPATIOMUHHH W Jp.).
BHyTpeHHHE TOBEPXHOCTH CTEHOK KOXKYXOB JOJDKHBI OBITH OOJHMIIOBaHBI
3BYKOIIOTJIOIIAIOMIMMHE MaTepHalaMH, a CaM KOXXyX H30JIMpOBaH OT
BUOpaLu ocHOBaHUs. B cirydae nepepaun BUOpanuu OT CTaHKa Ha KOXYX,
ero CTCHKHU HE0OX0AUMO MOKPHIBATh CHapyXu clloeM
BuOponemmdupyromero Marepuaia. OTBepcTrs IS BBOa KOMMYHHKAIIII
WIM IMPKYJSIOUM BO3AyXa JOJDKHBI OBITH OOOpPYZOBaHBI TIIYLIMTEISIMH

ryma.

Axycmuyeckuil  a¢hpexm  36YKOUZONAYUOHHOU YCMAHOGKU — ITO
CHIDKEHHE YPOBHS 3BYKOBOM MOIIHOCTH, IIIyMa, H3Iy49aeMOTr0 HCTOUYHHKOM
B OKpyXXaromiee MIPOCTPAHCTBO, B pe3ynbTare YCTaHOBKH

3BYKOHM30IHPYIONIETO KOXKYXa.

A

Puc. 3.2. CxeMbl 3BYKOU3OJIUPYIOLIUX KOKYXOB: @ — Cb€MHOTO0; 6 — Pa3/IBHXKHOTO;
6 — KallOTHOTO THIIA; ¢ — HEOXHOPOIHOI KOHCTPYKIMH (1 — CTeHKa KOXKyXa;
2 — 3BYKOIIOTJIONIAIOIIAs TIPOKJIAAKA; 3 — CTAHOK; 4 — BHOPOHU3OIUPYIOIIHE OMOPBI CTAHKA; 5 —
BHOPOU30IHPYIOIINE IPOKIAIKY; 6, 7 — riaytmTent; 8 — mepopupOBaHHbIN JIHCT HIIN CETKA)

Anst cnaownoeo eepmemuunoco kodxcyxa TpeOyemas 3BYKOU3OJSLMS
ompezensercs 3a CYeT 3BYKOM3OJSILMHM CTEHOK. /[l  oOmMmoBKH
UCTIOJNIb3YIOT TaKNe 3BYKOIOTJIONIAIONINE MaTepHaiIbl, KAK MUHEPAIOBAaTHBIE
TUTUTBI, MaThl U3 CYNEPTOHKOTO CTEKIOBOJIOKHA MIIM 0a3aJIbTOBOTO BOJIOKHA
u ap. tommuHo# He MeHee 30 MM. OOBIYHO TONIIMHA 3BYKOIIOTIIONIAIONIETO
CJ0sI cocTaBisieT okoJio 50 MM. 3BYKOMOTJIOMIAIONIMIA CIION TOJIKEH OBITh
3aKpPBIT CTEKJIOTKAaHBIO M MEeP(OPHPOBAHHBIM METAUTUYECKUM JIHCTOM (C
ko dunmenrom nepdoparun He menee 20 %) UM CETKOH.

I[Ipy  WCHONB30BaHUM  KOJCYXO8  HEOOHOPOOHOU — KOHCMPYKYUU
aKkycTrdeckuii 3pdexT HmKe 1Mo CpaBHEHMH C T€PMETHYHBIMH 32 CUET
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YCTaHOBKH CMOTPOBBIX OKOH, JIBEPELl, OTBEPCTHUH [UISl IIUPKYIISALUH BO3/lyXa
u 1p. [TockonbKy 3BYKOM3OIISILIMS €T0 3JEMEHTOB Pa3jIniHa, aKyCTHYECKHU
3¢ deKT onpenensercs Mo CpeHed BeIHYHHE 3BYKOM3OJISILMH €ro rpaHel,
KOTOpasl He JOJDKHA OBITh HIJKE 3BYKOM3OJSIIIMM CIUIOLIHOTO KOXKyXa C
AQHAJOTUYHBIMH NapaMeTpaMHu.

Ecim KoXyX HMeeT OTBEpCTHA [UIi LUPKYJISOUHA BO3AyXa WIH
NPOBEICHUST KOMMYHHKAalMi{, TO B HHX JOJDKHBI OBITH YCTaHOBICHBI
CTEIATIbHbIC KOJBLEBBIC WM INEJNEBBIE TINIYIIMTENN C aKyCTHYECKOH
3((eKTUBHOCTRIO HE HIDKE TpeOyeMol 3BYKOM3OILIINN OTBEPCTHS.
TonurHa 3ByKOIOTJIOAIOLIETO CJIOS B IIIYLIUTENE COCTaBIsAET S0 MM.

B Tex caywasx, Korga Ha KOXyX MepemacTcst BHOpanmust OT
W30JMPYEMOT0 HWCTOYHMKa InyMa (HampuMep, BHOPOCTEHAA), KOXKYX
ClIelyeT TIOKPHIBaTh BHOPOJEMI(QHUPYIOIIUM MaTEpPUAIOM MacTHYHOTO
Tuna. TOJNIIMHA Takoro MOKPHITHUS JOKHA B 4 — 6 pa3 NpeBbIIATh
TOJIIMHY CTEHKH KOXyXa.

Kpome Toro, B NPOMBIIUIEHHOCTH IIUPOKO  IPHUMEHSIOTCS
KOHCTPYKLIMH KOXYXOB M3 COOPHBIX M MOAYJBHBIX JJIEMEHTOB, a TaKXe
Hepa30OopHble. Hanbonee 9acTo OHM NMPUMEHSIOTCS A CHIDKCHUS IIyMa
BEHTWJIITOPOB, BO3IYXOAYBOK, KOMIIPECCOPOB W JIp. TEXHOJOTHYECKOTO
00opynoBaHus.

BaxHbIM TpeOoBaHHEM K KOXYXY SBISIETCS TakKe HEOOXOAMMOCTH
obecrieueHnss 0e€30mMacHOCTH W ymoOCTBa pabOTHl Ha H30JHMPOBAHHOM
craHke. Paboune 30HbI M30JIMPOBAHHOTO TEXHOJOIMYECKOT0 000PYIOBaHUs
JIOJDKHBI HMMeTh O€30MacHblii W JIETKUH JIOCTyN Uil OOCIYXHMBaHHS |
pemonTa. HeoOxoammo Takke o0Oe€creunuTh BO3MOMXHOCTh BHU3YaIbHOTO
KOHTPOJISl pabOTHI OT/IENbHBIX Y3JI0B U PUOOPOB MAIKHBI.

3aoanue
Ioxo6pats Marepuan IS CILIOILHOIO repPMETHYHOTO
3BYKOM3OJHMPYIOIIEr0 KOXyXa B GopMme mapasuienenuneaa s UCTOYHUKA
[IyMa, SIBJISIFOLIETOCS YaCThI0 METAIII000pabaThIBAIOIIETO CTAHKA.

Xo0 pewienus
1. TpeOyemas BeIM4HMHA CHIDKEHHUS YPOBHS 3BYKOBOTO JlaBiieHus, 1b

6
A =L -1
- rae Li — ypoBeHb 3ByKOBOIrO JaBlieHHS B i-ii OKTaBHOM mojoce, ab;
L{*" — jomycTHMBIe YPOBHH 3BYKOBOTO faBieHus, 1B (a6, 3.7).
2. Tpebyemast 3ByKOHM30IMPYIOIIasi CIOCOOHOCTH CTEHOK KOXyXa, 1b

R = ALP® +101g \\//—* :

HUCT
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rae Viox — 00BbEM TeNa, OrpaHMYeHHOrO MOBEPXHOCTBIO KOXKYXa, MS;
Vyer — 00BEM TeNa, OrpaHUYCHHOTO BOOOpPaKaeMOW TMOBEPXHOCTHIO,
BIUIOTHYIO TIPUJIETAIONIEl K HCTOYHMKY [IyMa, M°.

Tadauua 3.7 — JlomycTuMble YypOBHH 3BYKOBOTO JaBJEeHUS HA pa00ounx
MeCTax NPOU3BOICTBEHHBIX NMOMelIeHHii

IMapametp OKTaBHBIE TOJIOCKHI 4acToT, ['1
63 125 250 500 1000 2000 4000 8000
L, nb 99 92 86 83 80 78 76 74

3. [MonobOpare Marepuan ast Koxyxa no tabn. B17 takum oOpazom,
4TOOBI €r0 3BYKOM30JIMPYIOLIas CIIOCOOHOCTh OblIa JUIsl KaXKA0H OKTaBHOI
MOJIOCHI 0okl TpeOyeMoi, T.€. Riox = Rrp.xox..

4. YpoBeHb IITyMa B paCYETHOM TOUKE MOCIIE YCTAHOBIICHHUS KOXKyXa Ha
HCTOYHUK 1IyMa, 1b

Lo =L —R“™ +10|g\\?‘ﬂ,
HUCT

rae Rf™ - ta0nuunHoe 3HaueHHE 3BYKOM3ONUPYIOIIEH CIOCOOHOCTH
KOoXyxa, 1b.

5. CBectu pe3ynbTathl pacdera B Ta0JI. 3.8 U OKa3aTh UX Ha rpaduke,
OTJIOKUB 10 OCH aOCIMCC OKTaBHBIE IOJOCHI 4acToT B II, a mo ocu
OpAMHAT — YPOBHH 3BYKOBOTO maBieHus B JI0 (anamormuno puc. 3.3). Ha
rpaduke u300pa3uTh TPH KpUBBIE: | — YPOBHM 3BYKOBOTO JIaBJICHUS LIyMa,
JISWCTBYIOIIETO Ha Pabodero J0 NPOBEAEHHS MEPONPHUITHHA 1O CHIXEHHIO
YPOBHS IyMa; 2 — HOPMAaTHBHBIE 3HAUEHHs] YPOBHEH 3BYKOBOTO JIaBJICHHUS;
3 — ypOBHM 3BYKOBOTO MAaBICHHWs, JCHCTBYIOIIErO Ha pabodero mocie
MPOBECHUSI IYMO3AIUTHBIX MEPONPHUSITHIL.

Tab6auna 3.8 — Pacuer akycrndeckoii 3ppekTuBHOCTH
3BYKOM30/IMPYIOILEro KOXKyXa

Bennqm—ra CpeZ[HCTCOMeTleIeCKMe JaCTOTHI OKTaBHBIX ITOJIOC, Fu
63 125 250 500 1000 2000 4000 8000
Li
..':I.r_.:.h >
BT
R
=
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YPORHK 38YN0R0r0 SARNOHAR, 06

TN

&3 125 250 £00 1000 2000 4000 8000

OxTaaMsie NONOCK wacror, (Mu)

Puc. 3.3. I'padudeckast 3aBHCEMOCTb YPOBHS IITyMa
1 — ypoBHH 1IyMa B 1ieXe, 2 — HOPMaTHBHbIC 3HAUCHUS YPOBHS IlIyMa, 3 — yPOBEHb
IIyMa C UCIIOJIb30BaHUEM CPEACTB HHIMBUIyaIbHOMN 3aIUTHI

Pa3zMep MCTOYHHKA IIyMa - __ X X M,

Pasmepsl koxkyxXa - ¥ x M.

XapaKkTepuCTHKa KOHCTPYKIIMU CTEH KOKyXa:

Marepuan ;

TOJ'IH.[I/IHa CTCH KOXKXYyXa

KonmponvHuie 6onpocwi

1. VYkaxwuTe U3BECTHBIE BaM BUJIbI KOHCTPYKIINIT 3BYKOU30JIUPYIOINX
KOXKYXOB.

2. W3 4ero M3roTaBIMBAIOT 3BYKOU30IUPYIOIIAE KOKYXHU?

3. Uro takoe akyctuueckuil 3pdext 3Bykon3ossimn?

4. Kak  BBINOJMHSETCA  3BYKOM3OJSIHSA  CTEHOK  CIUIOUTHOTO
TEePMETHYHOTO KOXKyXxa?

5. Kakme sneMeHTH HEOOXOAWMBI sl OOECIIEYCHUS TOCTATOYHOM
3BYKOM3OJISIIMNH KOKyXa HEOTHOPOAHON KOHCTPYKIIHHU?

CIINCOK HCIOJIb30BAHHBIX UCTOYHUKOB
1. BesomacHOCTh OTpaciy B TexXHOC(epe: MEeTOJ. YKa3aHHs K
MPaKTUYECKUM 3aHATHAM 110 AUCHUIIINHE «be3onacHocTh oTpacin B
texHochepe». B 4 4. / Ilox obmr. pen. mpod. B.JI. 'amonoBa. — Pocrtos
w/J1.: ATTY, 2014.
2. Epemuna, T. B., Tumodeesa, U. I'., I'ycea H.W. ['uruena tpyxaa B
OCHOBHBIX OTpAacisiX HPOMBIIUIEHHOCTH: Metoamyeckoe mocobue / T.B.
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Epemuna, N.I'. Tumodeesa, H.U. I'ycea. -Ynan-Yma, Usn-so BCI'TY,
2004.

3. Kyxmun, H.I'. Jeranu mamun: yueonuk / H.I'. Kykmun, [u np.] —
8-¢ m3n., mepepad. u gom. - M.: Beicm. mikona, 2008. - 406 c.

4. JleTamy MalllMiH U OCHOBBI KOHCTPYHPOBAHHS: METOJ. yKa3aHUS K
BBITIOJTHEHHUIO pacdeTHO-Tpadmueckux padot / JLU. Mapkye, [u ap.]. — M.:
MI'VIIB, 2011. - 79 c.

5. IlpoMmsbinieHHas CaHUTapHs: HOPMAaTHBHO-CIIPABOYHBIE
MaTepHalbl M METOJ. YKa3aHWS K BBIOJHEHUIO KypCOBOH paGOTHI
cryaeHtamMu 4-ro Kypca crenmaipHocTH 280101 — «beszomacHoCTh

Ku3HenesTenpHocTH B TexHocgepe»/ Coct. B.H. Sperun, O.A.
NBanuenkosa.- bpsauck: BI'TA, 2007. - 44 c.

6. Dkosorus ropoza: yued. nocobue / mox pea. B.B. [lenucosa. — M.:
UKL «MapT», 2008. — 832 c.

7. CpenctBa  3aliMTBl B MAaIIMHOCTpoeHHMH.  Pacuer u
npoekTrpoBanue: crpaBoyHuk / [lon obmi. pexn. mpod. C.B. benosa. — M.:
MammaocTpoenue, 2009. — 368 c.
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IMPUJIOXKXEHUE A

BAPUAHTBI 3AJJAHUI HA PACUET K PA3JIEJTY
«BE30ITACHOCTB JINTEMHOI'O TIPOU3BOJCTBA»

Tadonuna Al — McxoaHble JaHHBbIE K pacyeTy MHAYKIIHOHHOM
THUTeJLHOI meYn

Ne Bap. IIpon3BOaUTENBHOCTD, 3arpyska, Pasrpyska, Beinnassemslit
T/4 q q Merasui (cruiaB)

1 0,5 0,2 0,2 Cu

2 3 2,0 0,2 Crainp

3 5 3 0,2 Bponza

4 9 3,5 15 Yyryn

5 14 4,0 15 Al

6 18 45 1,8 Cranb

7 20 4,6 2,0 Cu

8 0,5 2,0 15 Bponsa

9 3 3.5 15 Cu
10 5 3 18 Al
11 9 2,0 0,2 Cranb
12 14 4,0 15 Al
13 18 4,5 1,8 Cu
14 20 4.6 15 Yyryn
15 9 45 0,2 Cranb
16 5 0,2 1,8 Bponsa
17 14 4,5 2,0 Al
18 3 0,2 2,0 Cu
19 0,5 45 2,0 Yyryu
20 9 0,2 2,0 Cu
21 3 35 1,8 Bponza
22 9 45 0,2 Yyryu
23 18 2,0 15 Cu
24 20 4,6 0,2 Al
25 14 3 15 Al

Ipumeuanue. JIns BCcex BapHaHTOB MPHUHATH HampsDKeHHe muTaromero toka 10 kB;
yacrory Toka 50 I'm.



Tadonuuma A2 — McxoaHble JaHHBbIE K pacyeTy HHIYKIUOHHOM
KAaHAJLHOM nmeyn

Ne Oxnaxnenne | HasHauenne IIpousBoau- Temneparypa | Temmeparypa
Bap. TENBHOCTb, T/4 MeTaia, neperpesa
MOIaBaeMOr0 | WIIH IUIaBKH,
B 1eusb, °C °C

1 B 1T K4 70 1350 200

2 B Iln Zn 45 420 50

3 B ITn Cu 55 1080 70

4 B Il Al 60 680 30

5 B 1KY 65 1400 150

6 B IIn Zn 40 440 30

7 Bn In Al 40 30 Temmep.
ILIABJICHUS

8 B TIn Cu 60 30 Temrep.
TUIABJICHHS

9 B 11 K4 55 1400 150

10 B ITn Cu 40 1100 50

11 B IIn Al 55 680 50

12 Bo 11 X4 60 1450 100

13 B TIn Zn 50 30 Temrep.
ILIaBJICHUS

14 B ITn Cu 45 1100 60

15 B 11 K4 55 1300 200

16 Bo I Al 45 50 Tewmrrep.
TUIABJICHHS

17 B IIn Zn 55 440 40

18 B IIn Cu 50 1080 80

19 B 1 K4 40 1400 150

20 B T Al 65 660 40

21 Bn IIn Zn 60 420 50

22 B Iln Cu 40 50 Tewmrep.
TUIABJICHHS

23 B 1 Al 70 670 40

24 Bm Iln Cu 60 50 Tewmrep.
TUIABJICHHS

25 B 1 K4 70 1300 100

Ilpumeyanusi: 1. B — BO3mylIHOE INpPUHYAUTENbHOE OXJaxJeHue; B — BomsgHoe

oxnaxaenue; IT— nmeperpes; Iln — nnaska; XKUY — xunkuit uyryn. 2. Hanpsbkenne nuTaromei
cern mpuHATH paBHbIM 6 KB. 3. Yactora mumraromieit cetn 50 I'm. 4. cose mus Zn u Cu
HPUHUMATH TAKHMH e, Kak st Al
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Tadnuua A3 — McxoaHble JaHHBIE JJ pacyeTa 3JIeKTPO1yroBoii neuu

JAJIS1 BBIIVIABKHU CTAJIH

Ne Emxoctb, | IIpou3BoAUTENBHOCTD, Ne Emxoctb, | IIpou3BOANTENBHOCTD,
Bap. T T/4 Bap. T T/4
1 5 5 14 15 15
2 7 10 15 10 17,5
3 10 15 16 10 20
4 12 17,5 17 12 5
5 15 20 18 12 10
6 10 5 19 10 12,5
7 5 10 20 5 15
8 7 15 21 20 17,5
9 15 17,5 22 7 20
10 12 20 23 12 12,5
11 7 5 24 20 10
12 10 10 25 7 17,5
13 5 12,5 - - -
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I[MPUJIOXKEHUE b

BAPUAHTHI 3AIAHUIA HA PACUET U CIIPABOYHBIE JIAHHBIE
K PA3JIEJIY «BE3OITACHOCTB CEOPOYHOI'O ITPOM3BOJACTBA»

TaﬁJmua b1 - HcxoaHble JaHHBIE K pacueTy 3aKJICIOYHOI0

COCAUHCHUSA
Ne| Cuna| Mare- Marte- | Tommunaa Bug Cnoco6 Bug
Bap| F, puan puan | IHOJIOCHI | HArpY>KEHUs | HW3TOTOBICHHUS KIICTIKH
kH |3aknenok | momocsl | 8, MM OTBEpCTHIL
1| 55 Cr2 Cr3 6 Iocr. CaepuieHue Copstu.
2| 40 Cr3 Cr2 5 [Tepem. CaepiieHue XonoaH.
3] 35 Cr2 Cr3 5 Iocr. Caepiienue XononH.
41 45 Cr3 Cr3 5 [Tepem. CaepuieHue XonoaH.
5| 50 Cr3 Cr2 6 ITocr. CaepiieHue Topsta.
6| 20 Ct2 Ct3 4 Tlepem. IpogasnuBanne | XoaomH.
7] 45 Cr3 Cr2 5 TocT. CaepJiieHue XosoH.
8| 25 Cr2 Cr3 5 ITepem. IpomasiuBanne | XomomH.
9| 30 Ct3 Ct2 5 ITocr. Caepiienue Xom01H.
10| 35 Cr2 Cr3 5 ITepem. CaepiieHue XoozH.
11| 40 Cr3 Cr2 6 Iocr. Caepiienue Copstu.
12| 55 Cr3 Cr3 6 ITepem. CaepiieHue Topsta.
13| 50 Cr2 Cr3 6 Iocr. Caepiienue Copstu.
14| 45 Cr3 Cr2 5 Tlepem. Caepiienue XonoaH.
15| 30 Cr3 Cr3 4 ITocr. IpomasiuBanne | XomomH.
16| 35 Cr2 Cr3 5 Tlepem. Caeprienne XomnoH.
17| 45 Cr3 Cr3 5 TocT. CaepJiieHue XononH.
18| 55 Cr2 Cr2 6 Ilepem. Caeprienie Copstu.
19| 40 Cr3 Cr3 6 Iocr. Caeprienie Copstu.
20| 55 Cr2 Cr3 4 ITepem. CaepuieHue Topsta.
21| 40 Ct3 Ct2 6 ITocr. Caeprienie XomoaH.
22| 35 Cr2 Cr3 6 Iepem. CaepiieHne XoJ0H.
23| 45 Ct3 Ct3 4 ITocr. Caeprienie XomoaH.
24| 50 Cr3 Cr2 5 ITepem. CaepiieHne Topsta.
25| 20 Cr2 Cr3 5 ITocr. IpomasimBanne | XomomH.




Tabsuna b2 — Ucxoanble JaHHBIE K pacueTy pe3b00BOro coeiMHEHHUS

Ne Bap. Yucio BUHTOB Fa, kH Knace npounoctu Marepuai BUHTOB
z BUHTOB
1 4 14 3.6 Cr3kn
2 6 55 8.8 C135
3 4 18 4.8 Ct10xn
4 4 10 6.6 Ct45
5 6 60 6.8 C120
6 4 8 4.6 C120kxn
7 4 12 3.6 Cr3cn
8 4 12 4.8 Crl0
9 4 17 4.6 C120
10 6 48 4.8 Ctl0kn
11 4 14 6.6 C135
12 6 50 10.9 C140X
13 4 10 6.8 C120
14 4 17,5 4.6 C130
15 4 10 5.8 Crl0
16 4 18 4.6 C120
17 4 16 5.6 C130
18 4 8 4.6 C120
19 4 18,5 4.8 Crl0
20 4 15 3.6 Cr3kn
21 6 50 8.8 C135
22 4 17 4.8 Crl0
23 4 10 6.6 Ct45
24 6 55 6.8 C120
25 4 10 4.6 C120
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Ta6auna b3 — McxoaHble JaHHBIE K pacyeTy NapaMeTpPoB JIOKAJIbHOH BUOpanuu

Ne Bap. CkopocTh BHOparuy, Mc™ B OKTaBHBIX MOJIOCAX 4ACTOT, [t Uk
16 32 63 125 250 500 1000 2000
1 7-10° 9-10° 25-10° 80-10° 30-10° 18-10°% 15-10° 12-:10°% 0,020
2 9-10° 30-10° 50-10° 40-10° 35-10° 25-10° 12-10°% 3-10°° 0,030
3 10?2 15-10° 20-10° 45-10° 40-10° 35-10° 8-10° 2-10°% 0,040
4 13-10° 20-10° 40-10° 50-10° 35-10°° 15-10° 10 45-10° 0,050
5 12:10° 18-10° 45-10° 50-10° 80-10° 412:10° 14-10° 1,5-10°% 0,060
6 5-10° 102 50-10° 40-10° 42-10°8 20-10° 13-10° 3,5-10° 0,015
7 3-10° 12:10° 40-10° 90-10°° 45-10° 13-10° 9-10° 3,8:10° 0,025
8 410 3-10° 12:10° 38:10° 48-10° 35-10° 15-10° 10° 0,035
9 15-10° 20-10° 50-10° 50-10° 28-10° 8-10° 6-10° 0,8-10° 0,045
10 17-10° 4-10° 170-10°® 35-10° 15-10° 6-10° 4-10° 0,6:10° 0,055
11 12:10°3 19-10° 21-10° 85-107° 50-107° 38-10° 10 24-10° 0,020
12 15-10-3 29-10-3 15-10-3 40-10-3 20-10-3 29-10-3 7-10-3 13-10-3 0,020
13 17-10-3 10-10-3 30-10-3 80-10-3 45-10-3 18-10-3 16-10-3 5-10-3 0,030
14 22-10-3 35-10-3 50-10-3 55-10-3 49-10-3 25-10-3 14-10-3 12-:10-3 0,040
15 21-10-3 12-10-3 45-10-3 40-10-3 18-10-3 10-2 10-3 46-10-3 0,050
16 20-10-3 28-10-3 40-10-3 64-10-3 70-10-3 370-10-3 19-10-3 7,5-10-3 0,060
17 35-10-3 10-2 30-10-3 30-10-3 32:10-3 28-10-3 23-10-3 4,5-10-3 0,015
18 23-10-3 14-10-3 50-10-3 82:10-3 38:10-3 42-10-3 8-10-3 2,8:10-3 0,025
19 14-10-3 23-10-3 65-10-3 39:10-3 45-10-3 14-10-3 13-10-3 10-3 0,035
20 17-10-3 8-10-3 12-10-3 55-10-3 32:10-3 5-10-3 5-10-3 0,75-10-3 0,045
21 19-10-3 14-10-3 150-10-3 30-10-3 25-10-3 12-10-3 2-10-3 0,5-10-3 0,055
22 16-10-3 39-10-3 28-10-3 80-10-3 15-10-3 9-10-3 10-2 28-10-3 0,020
23 27-10-3 19-10-3 15-10-3 75-10-3 50-10-3 38-10-3 25-10-3 32-10-3 0,020
24 11-10-3 3-10-3 54-10-3 35:10-3 64-10-3 45-10-3 13-10-3 4-10-3 0,030
25 10-2 25-10-3 19-10-3 40-10-3 42-10-3 15-10-3 9-10-3 2,5-10-3 0,040




Tab6iuna b4 — Ucxoanblie JaHHBIE K pacyeTy MOCAJ0K C HATTOM

Ne Kpyramuit Ocesas HomunanbeHblii Buyrpennnii Hapyxubrit Jinna IlepoxoBartocTs Ra,
Bap. MOMEHT T, cuia Ry, JaMETpP COCIMHEHUS aMeTp Baia JHAMETp BTYJIKA conpsokenus L, 10 m
H'm H d,, MM di, MM dz, MM MM BTYJIKU Baja
1 300 0 40 0 80 35 1,25 0,63
2 280 10 50 5 90 30 0,63 0,32
3 260 20 60 10 100 40 0,32 0,16
4 240 30 70 15 110 45 0,16 0,08
5 0 40 80 25 120 50 0,08 0,04
6 200 50 90 30 130 55 0,16 0,16
7 175 60 100 25 140 60 1,25 1,25
8 150 70 95 20 135 65 2,5 1,25
9 0 80 85 15 125 70 1,25 0,63
10 100 100 75 10 115 80 0,63 0,63
11 130 0 65 5 105 75 0,32 0,32
12 180 5 55 0 95 62,5 0,16 0,16
13 225 16 35 5 75 82 0,032 0,016
14 420 42 55 10 95 63 0,063 0,032
15 143 0 75 15 115 98 0,125 0,063
16 94 59 85 20 125 64 0,25 0,125
17 160 63 95 25 135 56 0,5 0,25
18 0 82 45 30 85 72 1 0,5
19 300 40 90 0 130 29 2 1
20 150 90 80 5 120 35 25 1,25
21 0 65 70 10 110 40 1,25 0,63
22 225 100 30 15 70 54 0,63 0,32
23 95 36 40 20 80 75 0,32 0,16
24 230 18 50 25 90 86 0,16 0,08
25 146 0 60 30 100 92 0,125 0,125
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Tabnauua BS — YucioBble 3HaUeHNsS] OCHOBHBIX OTKJIOHEHHH (VI OTBEPCTHI)

I/IHTCpBaJ’I OCHOBHBIG OTKJIOHCHUA
DPa3MepoB, MM A ] B | ¢ Jco [ b [ ETEF] FTF] G [ H ] Js!
JUISI BCEX KBAJIUTCTOB
CB. JI0 Huxuee orkiionenue El
30 40 +310 +170 +120 INE=
- +80 +50 - +25 - +9 0 =2
40 50 +320 +180 +130 o7 S8
=) ]
50 | 65 +340 +190 +140 =35
- +100 | +60 - +30 - +10 0 s E2E
65 80 +360 +200 +150 o 5 e
oo [3)
80 100 +380 +220 +170 Heceg
- +12 +72 - +36 - +12 0 g2 E
100 120 +410 +240 +180 o~
[Ipomomxenne Tadi. b5
I/IHTepBaJ'I OCHOBHBIe OTKJIOHCHHUS
pasmMepos, J | K? [ M3 | N2 [ PuozC? P IR [s ] T
MM JL1s KBaMTeTOB J171s1 KBaJIMTETOB CBBIIIE 7-TO
6 [ 7 | 8 [ Jos8 [Cs8 | Jlo8 [CB8 [H08 [Cs.8 | Jlo 7
Cs. o Bepxuee orknonenne ES
30 40 -48
+10 +14 +24 -2+A - -9+A -9 -17+A 0 -26 |-34 |[-43
40 50 -54
0 65 T o e 41 |-53 66
5 - - -
+13 | +18 | +28 | -2+A - SA1+A | 211 | -20+A] O KBaITeTa 32
65| 80 cBpILLE 7-T0, -43 |-59 -75
80 100 BEJMUCHHBIC HA A 51 |71 o1
+16 +22 +34 -3+A - -13+A -13 23+A| 0 -37
100 120 -54 |-79 -104
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[Ipomomxenne Tadi. b5

I/IHTCpBaJ‘I OCHOBHBIG OTKJIOHCHHSA A, MM
Pa3MepoB, MM U [ v [ x 1T vy [ z Jzan] zB | zC
JJIST KBAJIMTCTOB CBBINIC 7-T0 JJIA KBAJIMTCTOB
CB. 10 Bepxuee orkionenue ES 3 4 5 6 7 8
30 40 -60 -68 -80 94 | -112 [ -148 [ -200 | -274 15 3 4 5 9 14
40 50 70 -81 97 | 114 [ -136 | -180 | -242 | -325
50 65 -87 | -102 [ -122 | -144 | 172 | -226 | -300 | -405 2 3 5 6 11 16
65 80 | -102 [ 120 | -146 | -174 | -210 | -274 | -360 | -480
80 100 | -124 | -146 | -178 | 214 | -258 | -335 | -445 | 585 2 4 5 7 13 19
100 | 120 | 144 | -172 [ 210 | -254 | -310 [ -400 | -525 | -690

Ta6auna b6 — YucaoBble 3HAYEHNS OCHOBHBIX OTKJOHEHHH (JUIs1 BaJIOB)

WurepBan OCHOBHBIE OTKJIOHEHUS
pasmepoB,mM| a | b | ¢ Jed] d [ e Jef[ f[fg] g ]h] jst i I k
JUIA BCEX KBAJIUTCTOB JJIT KBAJIMTETOB
5u6 7 8 Or4 |(o3wu
q07 | cB.7
Cs. 0 BepxHnee oTkiioHeHHE €S Huxzee oTknoHeHue i
30 40 -310 -170 -120 o
- 80 [ 50| - |25 - |-9 |O I 2 -5 -10 - +2 0
40 50 -320 -180 -130 2 = S8«
I
50 | 65 | -340 | -190 | -140 25 8=
- |-100|-60| -(-30| - |- 10| 0| 35 2&E -7 -12 - +2 0
65 80 -360 -200 -150 35 = g g
ST =
80 | 100 | -380 | 220 | -170 =oF g~
- | -120 | 72| - |-36| - |-12 | 0O (=) -9 -15 - +3 0
100 | 120 | -410 | -240 | -180 =
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[ponomkenne Tadnurs! b6

I/IHTepBaJ'I OCHOBHI)Ie OTKJIIOHCHUS
pasMepoB, MM m [ n | p [ v I s T ¢t 7T ul v I x 1Tyl z 1] za@allizd ] z
JUISI BCEX KBAJIMTCTOB
Cs. Jlo HwkHee OTKIOHEHHE €i
30 40 +9 +17 +26 +34 +43 +48 +60 +68 +80 +94 +112 +148 +200 +274
40 50 +54 +70 +81 +97 +114 +136 +180 +242 +325
50 65 +11 +20 +32 +41 +53 +66 +87 +102 +122 +144 +172 +226 +300 +405
65 80 +43 +59 +75 +102 +120 | +146 | +174 | +210 +274 | +360 +480
80 100 +13 +23 +37 +51 +71 +91 +124 +146 +178 +214 +258 +335 +445 +585
100 120 +54 +79 +104 +144 +172 +210 +254 +310 +400 +525 +690
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IMPMJIOXKXEHUE B

BAPUAHTHI 3AJJAHUI HA PACUET U CIIPABOYHBIE JAHHBIE
K PA3JIEJTY «BE3OITACHOCTB METAJIJIOOBPABATBIBAIOIIEI'O
IMTPOU3BOJICTBAY

Tadanua Bl — Hcxonnble faHHbIE K PacyeTy 3alIUTHOTO OTPaKAeHHsI
MeTa11000padaThIBAIOLIET0 CTAHKA

Ne Bap. IMapameTps! MIH(OBAILHOTO Kpyra
Buemnuii Buyrpennuii Macca m, xr OkpyxHas
nuametp D, m nuamerp d, M CKOPOCTB V,

Mm/c
1 0,1 0,016 0,01 22
2 0,115 0,016 0,016 30
3 0,125 0,016 0,005 33
4 0,15 0,02 0,04 38
5 0,18 0,032 0,06 48
6 0,2 0,032 0,09 61
7 0,23 0,032 0,04 78
8 0,25 0,032 0,06 98
9 03 0,0508 0,005 20
10 0,32 0,0508 0,016 27
11 01 0,02 0,02 30
12 0,115 0,02 0,03 35
13 0,125 0,02 0,01 22
14 0,15 0,02 0,016 30
15 0,18 0,0508 0,005 33
16 0,2 0,0508 0,04 38
17 0,23 0,0762 0,06 48
18 0,25 0,0762 0,09 61
19 03 0,0762 0,04 78
20 0,32 0,0762 0,06 98
21 0,1 0,032 0,005 20
22 0,115 0,032 0,016 27
23 0,125 0,032 0,02 30
24 0,15 0,032 0,03 35
25 0,18 0,032 0,006 44




Ta6auna B2 — BapuanTsl 3aganus Ha pacueT dpdeKkTa cyMManuu BpeAHbIX BelllecTB B padoyeii 30He

METAJLI1000padaThIBAIOLIErO 1exXa

Ne BemectBo C, Ne Bemecto C, Ne BemectBo C,
Bap mr/m® | Bap. mr/m® | Bap. mr/m®
1 2 3 4 5 6 7 8 9
1 AxposenH 0,01 5 OTHIOBBIN CIUPT 150 9 O3on 0,01
JluxsopaTan 4,0 Oxcup yriaepona 15,0 MeTHIIOBBIH CIUPT 0,2
Xiop 0,02 O30H 0,01 Kcumon 0,5
Oxcup yriuepona 10,0 CepHast Kkuciora 0,05 A30Ta JUOKCHULL 0,5
CepHHCTBII aHTUIPH 0,03 CossiHas KUCa0Ta 5,0 Dopmanbaerug 0,01
Xpoma OKHCh 0,1 CepHUCTBIN aHTHIPU 0,05 Tonyon 0,5
2 A30Ta IBYOKHCH 0,04 6 denon 0,001 10 Aneron 0,2
Ammuak 0,5 A30Ta OKCHJIBI 0,1 Oxkcun yriepona 15,0
Xpoma OKHCh 0,2 Bonbdpam 10 Kpemuust 1uokeua 0,2
CepHHCTBII aHTUIPHU 0,5 TonunpomuieH 5,0 denon 0,003
Pryth 0,001 Aneron 0,5 DopmaltbIeru I 0,02
AKpoJIeHH 0,01 Dopmanbaerug 0,02 Tonyon 0,05
3 A30Ta IBYOKHCH 0,5 7 AKkponenH 0,01 11 OxkcuJipl a30Ta 0,1
Aneron 0,2 JuxsiopaTan 5,0 OKCHUIBI ATIOMUHHS 5,0
Benson 0,05 O30H 0,01 Dopmaberug 0,02
Denon 0,01 Oxcup yriaepona 15 Bunmanerar 0,1
Oxcup yriepona 10,0 DopmManbaeru 0,02 Benson 0,05
Bununanerar 0,1 Bonbdpam 4,0 ®Denon 0,005
4 CepHas kuciora 0,5 8 AmMmuak 0,01 12 AMMuax 0,001
A30THas KUCIIOTa 0,5 AueToH 150 Oxcup asora (1) 0,1
KpemHust 1HOKCHT 0,2 Benson 0,05 Bosbthpam 4.0
denon 0,01 O30H 0,001 OKcu aIIOMUHUS 5,0
AneToH 0,2 JuxiopaTan 50 Oxcup yriepona 50
O30H 0,001 denon 0,5 deHon 0,01




[Ipomomxenne Tadi. B2

1 2 3 4 5 6 7 8 9
13 | Okcup asora (V) 0,1 17 Okcuj yriieposa 10,0 21 | Okcup yriuepona 22
OKcu aTOMUHUSA 50 Jlnokcua a3ora 1,0 BosbthpaMoBblii aHrUIpHL 5,8
deHon 0,01 dopmanbaerus 0,02 A3p03011b IATUOKUCH 0,1
BaHaHsl
benszon 0,05 AxponenH 0,01 IlemeHT (IBLIB) 7
Dopmanbaeru 0,01 JuxsopaTan 0,5 O30H 0,2
Bununanerar 0,1 O30H 0,02 [onumnponuieH 11
14 Oxcup yriepona 10 18 AMMHaK 0,05 22 | benson 55
DTUIICHAUAMUH 0,1 Oxcupl a30Ta 0,1 Oxcup yriaepona 3
Ammuak 0,1 Oxkcun yriiepona 15,0 Oxkcu XxpoMa 0,9
Jlnokcup azora 5,0 denon 0,005 DTUIIEHAMAMUH 2
AneroH 100 Bosbthpam 4,0 IemenT (1bU1b) 6
Benson 0,05 OKcu aTfOMUHUS 3,0 dopmalbierua 0,4
15 A30THas KUCJIOTa 0,5 19 AMMHax 0,5 23 Auneron 150
Tonyon 0,6 JInokcua azora 1,0 Denon 0,3
Bununanerar 0,15 BombhpamoBsrit 5,0 DopMabaeri 0,4
AHTHIPUSL
Oxcunp yriepona 10,0 Tpuokcux xpoma 0,2 LlemeHT (IBLIB) 2
OKcu aaOMUHUS 10,0 O30H 0,001 Kpemmus 1rokcu 0,8
I'excan 0,01 JuxiopaTan 5,0 CepHast kucIoTa 0,8
16 AKpoenH 0,01 20 Aneron 0,3 24 Oxcup yriuepona 2,0
JluxopaTan 5,0 Denon 0,003 I{emeHT (T1BLIB) 5,0
Xiop 0,01 Dopmanbaeru 0,02 Dopmasberug 0,4
Tpuokcum xpoma 0,1 Honumpornuiex 8,0 Adp030Ib TATHOKUCH 0,1
BaHAIHUs
Kcunon 0,3 Tonyon 0,7 CepHHUCTBIH aHTHIPHT 5
AneToH 0,1 Bununanerar 0,15 Oxcun xpoma 1,0
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Ta6auna B3 — TpeGoBaHus K coiep:KaHUI0 BPEIHBIX BEIIECTB B
BO3/1yXe padoueii 30HbI

HaumeHoBaHue BelecTsa IAK, Knacc OcobeHHocTu
mr/m® OIIACHOCTH BO3JICHCTBHUSI
Asora mrokens (NO,) 2 2 Pedu. (O, P)
Asora okcuzpl (B nepecuere Ha NO,) 5 3 Pedm. (O, P)
A30THasI KHCIIOTA 2 2 Ped.-pes.
AxponenH 0,2 3 He ykasaHo
AJIOMUHUM ¥ ero coeauHeHus (B 6 3 ()
nepecueTe Ha aNIOMUHUI)
AMMUax 20 4 P (Pedu.-pes.)
AueToH 200 4 Ped.
Adp03011b ISATHOKCH/IA BaHAJHS 0,1 | Pes.
Benzon 5 2 Pes. (K, Pemp.)
Bunmnanerar 10 3 Pes. (K)
Bonbhpam 6 3 Peda. (D)
BonbhpamoBslii aHrHapHI 6 3 )
Juxyiopatan 10 2 He yka3zaHo
Kpemuuii 1ByOKHCH 1 3 Pes. (D)
Keuon 50 3 He yka3zaHo
MeTHIIOBBIN CIIUPT 5 3 Ped.
O30H 0,1 1 Pes. (O)
Tomunpornmnex 10 3 Pedr.
Pryts 0,01... 1 Pes. (Penp.)
0,005

CepHast Kuciora 1 2 Ped.-pes.
CepHHUCTBIH aHTHAPH 10 3 Ped.-pes.
Coyia KabIIMHAPOBAaHHAS 2 3 He yka3aHo
CormsiHas Kucuora 5 1 Pes.
Tonyon 50 3 He yxazaHo
VYriepoaa okcumg 20 4 Pes. (O, Pemp.)
Denon 0,3 2 Pedur.-pes. (0, A)
Dopmaibaerun 0,5 2 O, P, A, Penp.
T'excan 300 4 He ykaszano
Xiop 1 2 Pedi.-pes. (O) P
Xpoma okcus 1 3 A
Xpoma TPHOKCHIT 0,01 1 Pes. (K, A)
DTUIIEHAUAMUH 2 3 Ped.
DTHUIICHOBBIH CIUPT 1000 4 Ped.
IlemeHTHAs MBUTH 6 4 (]

Ipumeuanue. OcOOCHHOCTH BO3JCUCTBHS Ha OpraHU3M 4YeJoBeka B croibue 4
pacumM(pOBBIBAIOTCS.  CIIEAYIOLMM  00pa3oM: A — BemectBa, CIOCOOHBIE BBI3BaTh

QJUISPTHYECKYI0 PEaKIHI0 B HPOHM3BOICTBEHHBIX ycioBmsx; K — kanumeporens;; O, P —
BelecTBa ¢ octpoHamnpasieHHbIM (O) u paszapaxatomum (P) mexaHusmom BozaeiicTBus; A —
a’po30JI  NPEHMYIIECTBEHHO  (HOpOreHHoro  jelctBus; Pemp. —  omacHel  uist
PEIPOAYKTHBHOTO 310POBBSI YEJIOBEKa



Tab6auua B4 — Bpennsie BemecTBa, o0/1agaoniue 3¢ pexToM cyMManun

Ne I'pynmsl BemecTs Ne I'pynmsl BewecTs
n/n n/n
1 A30Ta JHOKCH] U OKCH[, Ma3yTHasi 27 W30onponunGeH3on u rTiaponepeKnch
30713, Cepbl AHOKCHL M30NPOIMIOEH30/1a
2 AMMHuaK, cepoBoJopo, 28 H300yTunkapbunon u
(dopmanbaerug JIMMETHIBUHUIKAPOHHOI
3 AMmMmuax, hopManbaeruy 29 MeTuiIruaponupaH u
METUJICHTETPAruIPONUPaH
4 AMMHaK, CepoOBOIOPOL 30 MoHo, 1- U TPUIPOIIHIAMUHBI
5 A3o0Ta IMOKCH, TeKCaH, yrieposa 31 | MBIUbSKOBUCTBINA AaHTHAPHA U CBHHIIA
OKCHI, (hOpMabIeTH arerar
6 A30Ta THOKCHUJI, TeKCaH, Cephbl 32 MBILIBSKOBUCTHIN aHTHAPU/ 1
JIMOKCHJI, YTIIEPOA OKCHJL repMaHHUi
7 A30Ta THOKCHUL, CePBI THOKCH] 33 O30H, JUOKCH] a30Ta U
dopmanbaerng
8 A30Ta THOKCHJI, CEPbI THOKCHU]I, 34 [IporoHOBast KUCIOTA U
yriaepozaa okcu, (heHo [IPOITHOHOBBIH aJTbAET U
9 AKpHIIOBAasi I METaKpHIIOBast KHCIOTHL | 35 CBUHITA OKCHJL, CePbI AUOKCUJT
10 AKpHUIIOBast M METAKPUIIOBAS KHCIIOTHI, 36 Cepbl JUOKCHI, YIiIepoaa OKCHII,
Oyrunakpuiar, Oy TIMMeTaKpuiar, (heHOI ¥ MBLTH KOHBEPTOPHOTO
MeTaJIaKPIIIAT, MECTUMETAKpPUJIAT POM3BOJICTBA
11 Aneranbaeruj, BAHUIAICTAT 37 Cepoosiopos, Gpopmanbaerus
12 ALETOH, aKpoJIeHH, (TaIeBbli 38 | CepHokucisle Meb, KOOAIbT, HUKEND,
AHTHIPH Cepbl TMOKCHJT
13 AuetoH, heHon 39 Cepbl IUOKCH]I, KHCIOTA CepHast
14 | Auneron, pypdypon, popmamsaerug u | 40 Cepbl IUOKCHU]I, HUKETb
(henon METaTHYECKHH
15 AneToH, aneTopeHOH 41 Cepbl IMOKCHI, CEPOBOJIOPOJL
16 AuetoH, TpuKpe3011, heHon 42 CepoBOIOPO/ ¥ TUBHHMUIT
17 Auerodenon, heHon 43 Cepsl 1HOKCHI, PEHOIT
18 A3p030J1 MATHOKUCH BaHAIUS U 44 Cepsl THOKCHI, (PTOPUCTHIH BOJOPOL
OKCHJIOB Maprasia
19 Anp0o301M MATHOKUCH BaHAIHS U 45 Cepsl JMOKCHI U TPHOKCHJI CEPEL,
CEPHHCTHIN aHTHIPHJL aMMHaK M OKCHIBI a30Ta
20 Adp030iH TATHOKHUCH BAHAIHS 46 CuibHBIC MUHEPATbHBIC KHCIIOTHI
TPEXOKHCH XpoMa (cepHasi, cossiHast ¥ a30THAs)
21 Benzon u anerodheHoOH 47 | Druien, nponuieH, OyTHICH 1 aMIIeH
22 BanepuanoBasi, KanpoHOBast 1 48 YKcycHast KHCII0Ta U YKCYCHBII
MacJisiHasi KHCIIOTBI AHTUJIPHL
23 BosbhpaMoBbIii i CEPHHUCTBII 49 VYxcycHas kuciora, GpeHod,
AHTUJPHIBL STHIIALETaT
24 T'excaxiopan u $ho3anon 50 I{ukorekcan u GeH30I
25 2,3-Tuxuop-1,4-nacdraxunod u 1,4- 51 DOypdhypoi, METUIIOBBII U ATHIOBBIHA
HaTaXHHOH CIUPTBHI
26 1,2-Tuxmnopmpomnax, 1,2,3- 52 VYriepona OKCHI ¥ LI [IEMEHTHOTO
TpuxJIOpIponaH i TeTPaxIOPITHICH POM3BOJICTBA
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Ta6auna B5S — PekoMenaauum K npoBeieHUIO OLIEHKH KJacca
€/IHOCTH YCJIOBHUI TpyAa

B

3HaueHue Ob6nactb Knacc Kparkas xapakrepucTika BO3MOKHBIX
K IIPUMEHCHUS BPEAHOCTH TIOCIIEACTBUH JUIS 30POBbSI
<1 BemectBa 1 (Ontrmaits- Bo3MOKHBIE HEraTHMBHBICE H3MEHEHUS B
no0oi HBIE) WK OpraHu3Me BOCCTAHABJIMBAIOTCS K Hayally
HaNpaBJIEHHOCTU 2 (Jomyctu- crenyromero pabodero JgHA M HE
JIeUCTBUS MbIe) OKAa3bIBAIOT HETaTUBHOTO BO3/CHCTBUS Ha
pabOTHHMKA MJIM €ro MOTOMCTBO.

11-2 3.1 (Bpenuere) | OTkIOHEHHS OT HOPMBI MOTYT BEI3BaTh

(yHKIMOHAIbHBIC W3MEHEHUs, KOTOpbIE
MOTYT BOCCTAaHOBHTBCS IIPH  OTJBIXE,
NpeBhIIIAIONIEM  BpeMs [0  Hadama
cienyooumeid  cMmeHbl  (T.e.  HMeeTcs
HEKOTOPBIH PUCK ISt 3J0POBbs).

2,1-10 Bemecta 1 — 4 | 3.2 (Bpenuere) | OTKIOHEHHS OT HOPMBI MOTYT BEI3BaTh
KJIaCCOB cTOlKME (PYyHKIMOHANIBHBIE H3MEHEHHS
OIIaCHOCTH, 32 (noBbIILIAETCSA YPOBEHB NPOPECCUOHAIBHO
HCKIJIIOUYCHUEM 00yCIIOBIICHHO ~ 3a00JieBaeMOCTH ¢
(K), (Penp.), BPEMEHHOHU yTPATOi TPyIOCHOCOOHOCTH),
(A), (0), (P) oco0eHHo nocie 15 ager paboThl.

2,1-5 (K), (Pemp.), | 3.2 (Bpemuble) | OTKIOHEHHS OT HOPMBI MOTYT BEI3BaTh
(A), (0), (P) cTOMKME (PYyHKIHOHAIbHBIE H3MEHEHHS

(moBBIIIaeTCS YpOBEHb NPO(ECCHOHAIBHO
00yCIIOBIICHHO ~ 3a00JieBaeMOCTH ¢
BPEMEHHOHU yTPaTOi TPyIOCHOCOOHOCTH),
oco0eHHo nocie 15 jger paboThl.

10,1-15 | BemectBa 1 — 4 | 3.3 (Bpenneie) | OTKIOHEHHS OT HOPMBI MOTYT BBI3BaTh
KJIacCOB pasBuTue NPOopeCcCHOHANBHBIX OO0JNe3HeH
OMIACHOCTH, 32 JIETKOH W CpemHell CTeNeHH U poCT
HCKITIOYCHHEM npoeccHOHATEHOM XPOHHYECKON
(K), (Penp.), MaTOJIOTHH.

(A). (0), (P)

51-10 (K), (Pemp.),
(A). (0), (P)

151-20 | BemectBa 1 — 4 | 3.4 (Bpenneie) | OTKIOHEHHS OT HOPMBI MOTYT BBI3BaTh

(1 Gosiee) | KiaccoB TsoKenble  (opMbl  TTIPO(ECCHOHATBHBIX
OMacHOCTH, 34 3a00NeBaHUl M BBICOKMH  YpOBEHb
HCKITIOUCHUEM 3a00JIeBAEMOCTH C BPEMEHHOH yTpaToi
(K), (Pemp.), TPYI0CIOCOOHOCTH.

(A). (0), (P)

10,1-50 | (K), (Pemp.),
(A). (0), (P)
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Taoauna B6 — BapuaHTsl 3agaHns Ha pacyeT 001e00MeHHOMH

BCHTUJIAIIUHN
Ne Jeranb Marepuan T'onoBas
Bap. nporpaMma,
IIT/TON,
1 Bau (puc. B1) Cranp XH62MBKIO 12000
2 Bau (puc. B1) Cranp XH62MBKIO 10500
3 Bau (puc. B1) Crans XH62MBKIO 11200
4 Bau (puc. B1) Cranp XH62MBKIO 8000
5 Cromnop (puc. B2) Yyryn AUB 8700
6 Cromnop (puc. B2) Yyryn AUB 9500
7 Cromnop (puc. B2) Yyryn AUB 10300
8 [Tnanka (puc. B3) Jlatyss JIAXKM1 66-6-3-2 11000
9 [nanka (puc. B3) Jlatyns JIAXKMi1 66-6-3-2 9000
10 [Tnanka (puc. B3) Jlatyss JIAXKM1 66-6-3-2 8900
11 Dnaner (puc. B4) Kap6omnut JKCIT 10400
12 Dnanen (puc. B4) Kapoomut JKCIT 9800
13 Dnaner (puc. B4) Kap6omnut JKCIT 11700
14 KpoHureiin (puc. BS) Cranb 40X 8400
15 Kponmreiin (puc. B5) Cranp 40X 10600
16 Kponmreiin (puc. B5) Cranp 40X 11200
17 3y6uaroe kojeco (puc. B6) Bponza bpAXK9-4 11900
18 3ybuaroe koieco (puc. B6) bponsza bpAXK9-4 12000
19 3y6uaroe kojeco (puc. B6) Bponza bpAXK9-4 11750
20 Bau (puc. B7) AnromunueBbIH ciutaB AJI9 9400
21 Bau (puc. B7) AmomMuHHeBBI ctaB AJI9 8350
22 Bau (puc. B7) AmomMuHHeBbI# ctaB AJI9 9200
23 I Immmesotii Bai (puc. B8) Crans 20XH2MA 11100
24 HlnuieBoii Ban (puc. B8) Crans 20XH2MA 10600
25 I Iumesotit Bax (puc. B8) Crans 20XH2MA 8550
26 Llnuieoii Bax (puc. B8) Cranp 20XH2MA 11950
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Jadarue N° 7-l A-A =

L3

DA
D6 pz6

N ExA-

s

120

M H
& -

Puc. B1. Yeprex Bana
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Ta6auna B7 — Mapupyt o6pa6orku Baja (cMm. puc. Bl)

One- CouneprxaHue WM HAUMEHOBaHHE CraHok, MaruuHHoe Bpems, 110
parust omnepanun obopyoBa- BapHaHTaM, MUH
HUE 1 2 3 4
Tonpesats U LIEHTPOBATH TOPELL, BBIICPKUBAsE
pa3mep 121, TounTs meiiky nox pessdy M TokapHblit
005 |ExJI-89, meiiky @Xjs6 mon mumdosanne, GA, aBTOMAT 0,94 | 0,86 | 0,75 0,68
Objs6 1o uuM(poBaHKE, IPOTOYUTD TPH 15240-6K
kaHaBky b=3; Tounth (acku
Tloapesarts BTOpO# TOpEL, BoLAEpxkUBast pasmep | ToxapHbli
010 1202, neHTpOBaTH TOPEI M TOYUTH (PACKY 16T20I1 12| 1.1 10,9810,92
DpesepoBath MITOHOYHEIH a3 b =K [Hnowouso-
015 | PP ’ dpesepusiii | 1,65 | 1,58 | 1,39 |1,24
BBIIEPKUBast pasmep M okoH4aTenbHO 6930
Pe3pbonaxar-
025 |Haxarars pe3ndy M ExJI-8g et A9518 0,340,32|0,34|0,31
o . . Kpyrnonum-
030 Inucosats uieKy ?bjs6 ¢ moauuIpOBKOI bosarsmbii | 1,12 | 1,06 | 1,24 1,14
Topua DA/Dbjs6, BinepxuBas pazmep 25 3V10B
Inudosare weiiky GIKjs6 ¢ noanumpoBroi Kpyrnonum-
035 |Topua @A/DXKj6, BeLepxkuBas pasmep 30 ¢doBanpubni | 1,1 1,06 [ 1,15(1,12
OKOHYATEJILHO 3V10B
040 |IIpombITh neranb Mocunaz - - - -
MalliHa
045 Hasecuts 6upKy ¢ 0003HaUCHHEM NETAIN Ha B B ) R R
Tapy
ITnuTa no
050 |TexHUYECKHIT KOHTPOIb roCT - - - -
10905-86
055 |Hanecenne aHTHKOPPO3UOHHOTO HOKPBITHSI - - - - -
)
3
[
3
: i
7 {
I = "
> / IS
! 1 /
P | [6x45 [
|25 I 32 | Ll s

Puc. B2. Ueprex cronopa
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Ta6auna B8 — MapuipyT 06padoTku cronopa (cm. puc. B2)

MarmHHOe Bpems, 1o
One- CopnepxaHue Win CraHoK,
BapuUaHTaM, MHH
pauust HaUMECHOBAHHUE OTIEPaLIN obopyoBaHue 5 6 7
Touwuts meiiku DAjs7 moxn
numdosaHue, meiky OB, Toxapbiii
005 kaHaBky b=3, dacky, orpesarsb apromar 1E140TT 0,45 0,54 0,58
JieTalb, BEIIEP KUBAs pazMep
90
TTonpesarts BTOpOIt TOpEL, Tokanbii
010 BBIJEPKUBas pasmep 55, oxap 0,44 0,48 0,53
16T02I1
TOYUTH (acky
015 ®Dpes3epoBarth JIBE JIbICKH, Bepmxamiﬂo- 11 112 1,16
BbIJIEpKHBasi pasmep £ ¢pesepuslii 6T10
Bubpauunonnas
020 3a4YKCTHUTh 3ayCEHIIBI mamrHa BMIIB- 0,12 0,16 0,18
100
BepruxanbHo-
025 Caepams otsepetue OF CBEPIIMIIBHBII 0,38 0,44 0,52
OKOHYATEJILHO JH125-1
Bubpauunonnas
030 IIpuTynuTe ocTpbie KPOMKHU mamrHa BMIIB- 0,12 0,16 0,18
100
. : Becuentpoo-
035 gggf;;f;fe“y 045 mnosamersii | 068 | 072 | 0,78
3M182
040 IIpombITh neransb Marmia - - -
MOEYHast
045 Hagecutsb O6upky ¢ B ) B B
0003HaUCHHEM
050 | TexHwWYeckuii KOHTPOIb ImTa - - -
055 Hanecenue B } R R
AQHTHKOPPO3HOHHOTO MOKPBITHS
4 A-A
1 1
< |
i - == by
A "amn A

Puc. B3. Yeprex minaHku
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Tabéauna B9 — MapuipyT 00padoTku mianku (cMm. puc. B3)

MarmHHoe Bpems, 110

One- CouneprxaHue WM HAUMEHOBaHHE CTaHoK,
BapHaHTaM, MUH
parust omnepanun obopyznoBaHue 3 ) 10
005 Hagsecutb Oupky ¢ HOMEpOM JeTanu R B )
Ha Tapy
DO S IS B
010 P PASMED 35,3 O 4y esepiptii 1,12 | 098 | 1,24
nudOBaHME U 1BE TOBEPXHOCTH B
mom.6T12
pasmep 100 okoHUATENBHO
®dpesepoBath 1Ba TOPIA B pazMe T'opusonraipio-
05 | EKOH"anmf{O DA B PAIMED | 4 enepHetii 0,65 | 0,65 | 0,65
6T82I
020 3a4uCTUTh 3ayCEeHLbI I10CTIe Mamusa s 012 01 016
(pesepoBanus CHSTHS 3ayCEHIICB
[nudosate aABE HIMPOKHE [Mnockouummdo-
025 |moBepxHOCTH B pa3mep 32 BaJIbHBII 1,24 (016 | 1,35
OKOHYATEIbHO 311722/1B
030 3ayuCTUTh 3ayCEHLbl U IPUTYNUTh | MamuHa s 012 01 016
OCTpBIE KPOMKH CHSITHSI 3ayCCHIICB
®DpesepoBath ABa IUIATHKA B pa3Mep Pactotio-
35x40%32 oKOHYATEIBHO.
CBepJinTh, PaCTOYNTh U PA3BEPHYTH CBCPITHIBHO
035 > (hpesepHblii ¢ 215 | 2,05 | 2,28
onHo otBepctie DAHI Iy
OKOHUATeIHO, ¢peseposats ma3 b Mox.2254BM®4
u h = 8,05 OKOHUATETEHO
040 |3a4ncTuTh 3ayCEHIBI Mammsa it 0,12 0,1 0,16
CHSTHS 3ayCEHIICB
045 |IIpombITh neTans MoeuHasl MaluHa - - -
050 | TexHHYeCKHil KOHTPOIb - - -
055 | Xummuaeckoe OKCHIMPOBAHHUE - - -
060 Hanecenue aHTUKOPPO3HOHHOTO. } R )
TOKPBITHS
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Tadaunua B10 — MapuipyT o6padorku ¢uanna (cm. puc. B4)

O

Puc. B4. Yeptex dnanna

Jh
/
s

ConeprxaHue Win

MarmHHoe Bpems,

Orme- CTaHok,
A HaNMEHOBaHHE oBopyoBatiHe 10 BApUAHTaM, MHH
p omepanuu 11 ] 12 13
IMonpesars Topen BBjs7u
OF/DKjsT okoHUATENbHO, O— HATOOHHEL
005 TOYHTH MOBEPXHOCTH DBj7 OKap atpo 1,15| 1,06 | 0,98
noxyasromat KT141
o/ nuTdOBaHKe, IPOTOUHTH
kaHaBKy B = 3 u dacku
Tonpesars Topen OK n TokapHbIii NaTPOHHBII
010 TOYHTDH TTOBEPXHOCTH DK P P 0,68| 0,62 | 0,58
noxyasromat KT141
(TEXHOJIOTHYECKH)
Compas oo
015 P > cBepamwibHO-ppesepuprii | 1,54 | 1,46 | 1,38
(hpe3epoBaTh JBE JBICKH B
21105H7 D4
pasmep K u 4
020 |OnunuBaTh OCTPBIC KPOMKH Beperax . 0,24 0,2 | 0,18
MeXaHH3HPOBAHHBII
InudoBars MOBEPXHOCTD YHuBepcaibHO-
025 @Bjs7 ¢ moauundoBKOi UTH(OBATHHBII 0,76 0,72 | 0,68
topua @)K js7 okonuarensHo |3V131BM
030 IIpoMBITh JeTah Moeynas MamuHa - - -
035 | TexHmuecKHii KOHTPOIb - - - -
Hanecenne
040  |aHTHKOPPO3HOHHOTO - - - -
TIOKPBITHS
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Tab6suna B11 — MapmpyTt 06padoTku KpoHIuTeiiHa (cM. puc. BS)

MaruuHHoe Bpems,

Orme- CopepxaHye WIH HAUMEHOBaHHE CraHoK,
10 BapHaHTaM, MHH
panus orepanuu obopynoBaHue 1 15 16
005 |HaBecurb OUpKy ¢ HOMEPOM JIeTaIX Ha Tapy
B nepBoii no3urmu: $hpe3epoBaTh MIOCKOCTh
npuneranus B pasmepel E  u 80
OKOHYATEIIbHO. Pacrouno-
Ceepauth  ueTblpe  orBepctus — ©D11.| cBepumibHO-
CBepiuTh U pa3BepHYTh IBa oTBepcTHs V8| (bpe3epHsbli ¢
H7 . 4I1
010 110 D8 ”SeXHOJ'IOFPI‘{eCKH Vu 452 | 448 | 432
Bo Bropoii nosunun: dpesepoBaTh YCTyn B| HHCTPYMEH-
pasmepe U u K okoHuaTenbHO. 3€HKOBATH | TaJbHBIM
IBa oTBepcTHs 10 D20 OKOHUYATETBHO. MarasuHoM
B Tperbell mozuumu: pacrouuth orBepctue| 2254BM®4
OAH7, BeiTouky @b ¢ nponuiIoBKol Topua
OAHT7/Db oKOHYATEIBHO
BeprukanbHo-
015 |3enkoBats acky 1x45° B otBepcTun JAHT |CBEpIMIBHBIN 01 ({012 0,14
2H135-1
I'opuzoHTaNBHO-
020 |IIporsHyrs a3z b='H9 okoHuyaTenrbHO PHSOHTAIIbH 0,24 | 0,28 | 0,28
MIPOTsKHON 7512
MamvHa aist
025 |IIpuTymuTh OCTPBIE KPOMKH A 01 ({012 0,14
CHSTHSI 3ayCCHIIEB
030  |TIpoMmsbITh jeTaib MoeyHas MammHa | - - -
035 | Texuuueckuii KOHTPOIIb - - -
040 |HaneceHne aHTHKOPPO3MOHHOTO HOKPBITHSI - - -
a4
7:-?.‘-’ D
4 5 g
] A =
I ]
e 3. gl ?
=) =) 5y <
! ! 1 !
! & -t
5t L)
-— b -1 i
525 25y
o 85 s P8 &3S

Puc. B7. Ueptex Bana

119




Taéauna B12 — MapuipyTt 00pa6oTKu 3y6uaToro koJieca (cMm. puc. B6)

MamuHHOe Bpems,

One- CopepxaHue UM HAUMEHOBaHHE CraHoK, 10 BapraHTam,
pauus ornepanuu obopyioBaHHE MHUH
17 | 18 | 19
[Monpe3sars Topust @Ah11/OE u @B2/OBHT
peaBapuTenbHO. OOTOUYNTH HAPYIKHYIO .
005 [moBepxHOCTH DE mpenBapuTeNbHO. TOKapI?{:I&i amy 2,12 12,24 12,38
(Obpaborats otBepctie YBHT no OB-2.
(O6TOYHTH U PACTOYUTH hacKH
[Moapesats Topen @Ah11/OBHT
010 [1PeABApHTEILHO. OO0TOYUTH HAPYKHYIO To e 165|172 | 1.82
moBepxuocts PAh11 npensapuresbHo. ' ' '
(O0TOUHTH U PacTOYUTH (hacky U BHITOUKY QI
015 [[IpoTsiHyTH MIMTOHOYHBIH a3 Hporsoxaoi 7512 10,35 (0,35 10,35
[Mompesats Topert DA h11l/QE okonuarenbHo,
62 oxoHUaTenbHO U Topusl YE/OBHT n
BAh11/ @BH7 non uumdposanure. O6TOUUTH .
Toxkapwusiii ¢ UITY
020 [HapyxHYIO HOBepXHOCTh JE OKOHYATENBHO U 3,1 |3,24|3,36
KT141
rmoBepxHocTh DAH1 1o mmdosanue.
[Mportounts na3 = 10H11 mox uvtudosanme.
(O6TOUHTH (hacKku
025 |TexHuueckuit KOHTPOJIb - - - -
[DpesepoBats 44 3y6a (m =2,5) nox .
030 [mwmdosa- 3yGodpesepuniii | 361 415 | 4,35
53A20B
Hue (10 JBE JIeTaNn)
_ 3y003aKpyTI0BOYbIi
035 [Bakpyrmuts 44 3yba (m = 2,5) OKOHIATEIILHO nonyasTomar SE580 1,12 | 1,24 | 1,28
OIHOLIIHAHAEIbHBINA
040 [3aumcTHTH 3ayCeHIBI Ha TOpLAx 3yObeB noyaBromar st | 0,2 | 0,24 | 0,26
cHsATus (acok 55525
045 [Tepmuueckas 06paboTka - - - -
[Inudoars HapyxkHyto nosepxHocTh GEh11 |Kpyrnonumdosansu
050 u Topert @Eh11/ GBHT okoHYATENBHO biid 3T161 /1 0681072076
Inndoats oTBepcTie YBHT 1 Toper
BryTpunumdosaisa
055 |@E/@BH7 i 3A227ADY 1,46 | 1,48 | 1,52
lOKOHYATEIIBHO
_ Kpyrnonumgoansx
060 |lmudosats Topen B = 10H11 okoHuarensHo it 3YIIIBM 0,58 0,62 | 0,68
065 [InndoBaTh OOKOBBIE CTOPOHEI 3yObEB CriewmamHbrit 222226 2,38
OKOHYATENIBHO
070 [Imu¢osats 44 3yda (M = 2,5) OKOHYATETEHO 3y6om1151/]13¢é<;33am,m,m 3,453,552 | 3,62
075 [[IpombiBaTh AETATD MoeuHas MalrHa - - -
080 [TexHnueckuii KOHTPOIb — - - -
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Taduuna B13 — Mapuipyr o0pa6oTku Bana (cM. puc. B7)

MarunHoe
Onepa- CraHoK, BpeMsi, 110
CopeprxaHne HII HANMCHOBAHUE ONEPALIUH
st o0opy/aoBanue | BapuaHTaM, MHH
20 | 21 | 22
005 |Py6uts npyrok D3, BeinepskuBas pa3mep 3000 Ipecc K9534 - - -
010 |IIpaBuTh IPYTOK IIpecc 5529 - - -
015 |3ampaBuTh KOHIBI IpyTKa (ackamu mox yrox 20° Ig; apulit XC- |- - -
Ionpesars 1 IEHTPOBATH TOPELL, TOYUTD IICHKY
nox HakaTsiBaHue pe3sosr MK - 8¢, Tounts
wetiku Dqjs6 10 (D1+1,2)h12 u D,u8 no ABToMar
020 |(D;+1,2)h12, kanasku b=3 u b=6; rouuts TOKAapHbIN 0,82(0,88 | 0,95
(D1+1,2)h12 o (D1+0,4)h9 u (D,+1,2)h12 no 1E1401I1
(D2+0,4)h9; dacku, otpesats aerais,
BbLIIEpKUBast pazmep L
IToapesars BTOpOIi TOpEL, BeiAepkHBast pasmep | TokapHslii
025 8,3_041, TOYHTH (PACKY U IEHTPOBATH TOPEIL 16T0211 0641072081
Dpe3epoBarth JBE JIBICKH, BbIICPKHBas pa3mep E Topusonraio
030 | P » BRUACP PASMEP == 1. ppesepueii 0,75 0,86 | 0,94
0.28 6P8OLLI
BubpauuonHas
035 |3aumcTHTh 3ayCeHIIbI MarluHa 0,12 (0,14 | 0,18
BMIIB-100
040 |Haxarats pe3pby MK-8g okondaTensHO ge:;g(;%akamm 034|034 [ 0,34
045 | Tepmuueckast 0OpaboTKa - - - -
Kpyrnonum-
050 |MInudoats moBepxHOCTh Dyjs6 okoHUaTensHO | hoBaNBHBIIH 0,441 0,44 | 0,44
3V10B
IInudosate noBepxuocts DU ¢ Kpyrnonum-
055 |moanumdorkoii Topua L/Du8, Beinepxkusast (hoBanbHBIH 0,44 | 0,46 | 0,48
pasmep 20H9 okonuarensHO 3YV10B
060 |IIpoMsbITE neTanb Mocunas - - -
MalliHa
065 |HaBecuts OMpKy ¢ 0003HAUEHNEM JETAIN HA Tapy — - - -
070 |TexHu4ecKuii KOHTPOIb Inuta - - -
075 |HaneceHue MOKpPBITHS - - - -
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Tabéauua B14 — MapupyT 06padoTKH HIMIEBOr0 Bajia

MamnHHOE Bpemsi, o

Omnepa-| ConepxkaHue WIM HAUMEHOBAHHE CTaHoOK,
BapHaHTaM, MHH
s orepanuu obopyznoBaHue 3 [ 24 | 25 | 26
005 |Ortpesath 3aroTOBKY DpesepHo-otpesHoii | 0,36 | 0,42 | 0,46 | 0,38
010 | Tepmuyeckast 00paboTka — - - - -
DpesepoBats Topus B pazmep L+0,2 | DpesepHo-
015 |u LEeHTPOBAThH C ABYX CTOPOH LEHTPOBAJIBHBIN 0,46 | 0,54 | 0,62 [ 0,58
0JTHOBPEMEHHO 21942
Touurts: weiiku F80g6 noBhl2; ToxapHsrit
020 D:1h7 no (D1+2)h12 u dacku 16K20D3 3261345358 1332
Touwurts: meiiku D3k6 mo (Ds+2)h12;
D;h7 no (D,+2)h12 u dacku
Tounts: meiiku 105f8 no &107h12; e
025 |107h12 o &105,5h9, dacku, TounTsh 16K2%CD3 4,26 | 4,48 | 4,67 | 4,35
(Ds+2)h12 no (D3+0,5)h9; (D,+2)h12
10 (D2+0,5)h9; mporouuts nBe
KaHaBku B =5
Touurts: weiiku F82h12 no &80,5h9; E—
030 |(D1+2)h12 mo (D1+0,5)h9; dackwu, P 235|242 258|240
16K2003
kaHaBku B =5
®pes3epoBath MIOHOYHBIH 113, IIoHowHO-
035 |BeIIEpKHBas pazmepsl 55 60, 22s9, o 1,15(1,15| 1,15 |1,15
OH12 (bpesepHblit 6930
Pagnansao-
040 |OBpadorats 1Ba pesnGoBrIx SO ——— 0,64 | 0,64 | 0,64 | 0,64
otBepcTust M10 Ha ryOuny 10
2A554
ImedpesepHsrit
045 CDpe3epOB;_m, [IECTH IITAIIEB B 1 TOPHU30HTAIIBHBIH 148 | 148 | 148 | 148
pasmep 20js, 1o 87,8 MOJTyaBTOMAT
5A352[1D2
®pe3epoBaTh HIECTh NUIHIEB B
050 pasviep 20, 10 J67,8 To xe 1,65 (1,65 1,65 |1,65
055 |3a4ncTHTH 3ayCEHIIbI l}/IexaHI/ISI/IpOBaHHBI 015|018 | 0,2 |0,17
il BepcTak
HImndosare meiiku H80g6, D:h7, Kpyrnonumndosans
060 2710518; Topent 1t 3M 1537102 2,24 12,42 | 2,56 |2,35
065 |llnugosars weiiku D3k6 u Doh7 To xe 1,68 |1,72(1,84 (1,70
070 |IMpomsbITh jeTaib Moeunas MamuHa - - - -
075 | Texuuveckuii KOHTPOIb — - - - -
080 HaHecenne aHTHKOPPO3HOHHOTO N ) ) B )
MOKPBITHS
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Puc. B9. CozusIif rpaduk s mogdopa HeHTpoOEKHbIX BeHTHISATOpoB: A — Tnma 114-70; b — tuma 114-76



Tab6auna B15 — IlenTpodexHbie BeHTHIATOPbI HU3KOro 1aBiaeHus 14-70 u 114-76 u koMmuiekTanus ux

IJEKTPOABUTATECJIAMU
DJIEeKTPOJBUIaTENN CEPHU Macca BenTuisTOpa
5 (k) c
8 X 5 AOu AO2 4A 9JIEKTPOJIBUIaTEIEM
1] s é cepun
O0o03HaueHKe E Yacrora % %
IUIS 3aKa3a § BpaIleHus, 06/MUH ; E é § g E z é § g E z
o1 g o THI £m SR THUIT gm| £ 83 AO2 4A
= 5 = 52| 328 5% 258
= 5] 589 5 589
= = @ = )
1 2 3 4 5 6 7 8 9 10 11 12
114-70 (ucnonunenue 1)
A2,5095-1 AOJI11-4 0,12 1400 4AA56A4 0,12 1370 27 26
A2,5095-2a 95 |AOJI22-2 0,6 2800 4AA53B2 0,55 2810 31 27
A2,5095-26 IAOJI21-2 0,4 2800 4AA63A2 0,37 2810 30 28
A2,5100-1 2,5 100 AOJI11-4 0,12 1400 4AA56A4 0,12 1370 27 26
A2,5 100-2 IAOJI22-2 0,6 2800 4AA63B2 0,55 2810 32 28
A2,5105-1 105 AOJI11-4 0,12 1400 4AA56A4 0,12 1370 27 26
A2,5105-2 Pasna wactore AOJI2-11-2 | 0,8 2815 | 4A71A2 0,75 | 2810 34 30
BpalIeHuUsI
A3,2 095-1 ONEKTPONBHATENS 95 IAOJI21-4 0,27 1400 4AA63A4 0,25 1370 44 42
A3,2 095-3 IAOJI2-21-2 15 2850 4A80A2 15 2860 43 45
A3,2 100-1 315 IAOJI21-4 0,27 1400 4AA63A4 0,25 1370 46 42
A3,2 100-2a (3’ 2) 100 |AOJI2-22-2 2,2 2850 4A80B2 2,2 2860 56 58
A3,2 100-26 ' AOJI2-21-2 15 2850 4A80A2 15 2860 54 59
A3,2105-1 105 AOQJI22-4 0,4 1400 4AA63B4 0,37 1370 46 42
A3,2 105-2 IAOJI22-2 2,2 2850 4A80B2 2,2 2860 57 57
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IIpogomxenne Tadbnuus B15

1 2 3 4 5 6 7 8 9 10 11 12
A4095-1 AOJI2-11-6 | 04 935 | 4A71A6 037 | 920 80 84
A4095-2 95 |AOJ2-11-4| 06 | 1410 | 4A7A4 055 | 1370 82 86
A4095-3 AOJ2-32-2| 4 2900 | 4A1005A2 | 4 2880 123 113
A4100-1 AOJI2-11-6 | 0,4 935 | 4A71A6 037 | 920 81 85
A4100-2 4 100 |AOJI2-12-4] 08 | 1410 | 4A71B6 075 | 1370 85 89
A4100-3 AOJI2-41-2| 55 | 2900 | 4A100LB2 | 55 | 2880 134 112
A4105-1 AOJI2-11-2| 04 935 | 4A71A6 037 | 920 81 85
A4105-2 105 |AOJR-21-4] 1,1 | 1410 | 4A80A4 1,1 | 1400 85 83
A4105-3 AOJI2-42-2| 75 | 2900 | 4AII2MA2 | 75 | 2900 134 116
A5090-1 g AOI-12-6] 06 930 | 4A71B6 055 | 920 113 111
A5090-2 AOJI2-22-4| 15 | 1420 | 4A80B4 15 | 1400 119 117
A5095-1 Pasia wacrore ACJI2-12-6 | 06 930 | 4A71B6 055 | 920 114 112
A5095-2a Bpame 95 |[AOJI-314 | 22 | 1420 | 4A90LA4 | 22 | 1420 127 113
A5095-26 SreKTpOTBHTATE ACJI-22-4 | 15 | 1420 | 4A80B4 15 | 1400 120 118
A51002-1 5 AOJI2-21-6| 05 930 | 4A80A6 075 | 930 114 120
A5100-2a 100 |AOJI-314 | 22 | 1420 | 4A90LA4 22 | 1420 128 114
A5100-26 AOJI2-22-4| 15 | 1420 | 4A80B4 15 | 1420 120 118
A5105-1 ACJI2-21-6| 08 930 | 4A80A6 075 | 930 118 120
A5105-2a 105 |AOJI2-32-4] 3 1420 | 4A100SA4 | 3 1425 134 124
A5105-26 AOJI2-31-4| 22 | 1420 | 4A90LAG 32 | 1420 129 115
A6,3 095-1 A02-316 | 15 930 | 4A90LA6 15 | 930 191 177
A6,3095-2a 95 [A02-42-4 | 55 | 1440 | 4AII12MA4 | 55 | 1450 | 222 203
A6309526 | A02-41-4 | 4 1440 | 4A100LB4 | 4 1425 | 219 197
A6,3 100-1 ' A02-32-6 | 2.2 930 | 4AI00LB6 | 22 | 930 202 199
A6,3100-2a 100 [A02-514 | 7,5 | 1440 | 4A13254 75 | 1450 | 294 281
A6,3 100-26 A02-42-4 | 55 | 1440 | 4A1I2MA4 | 55 | 1450 | 226 207
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Iponomxenue Tadmuip B15

1 2 3 4 5 6 7 8 9 10 11 12
A6,3 105-1 6.3 105 A02-32-6 2,2 930 4A100LB6 2,2 930 200 197
A6,3 105-2 ' A02-51-4 75 1440 4A13254 75 1450 271 258
A8-5a 8 . A02-52-6 75 965 4A132M6 75 960 388 359
A8-56 A02-51-6 55 965 4A132S6 55 960 388 356
A10-4 10 — A02-62-8 10 725 4A200M6 22 980 663 769
A10-8 — A02-72-6 970 4A180M6 18,5 980 738 684
114-70 (ucnonnenue 6)
A8-1 670 A02-41-6 3 960 4A112MA6 3 950 568 554
A8-2 755 A02-42-6 4 960 4A112MB6 4 950 568 550
A8-3 850 A02-51-6 55 970 4A132S6 55 960 587 575
A8-4 8 950 A02-52-6 75 970 4A132M6 75 960 599 588
A8-6 1065 A02-61-6 10 970 4A160S6 11 970 617 612
A8-7 u A8-7a 1190 A02-62-6 13 970 4A160M6 15 970 631 625
A8-76 1190 — — — 4A160S6 11 970 — 597
Al10-1 530 A02-42-6 4 960 4A112MB6 4 950 885 867
A10-2 600 A02-51-6 55 970 4A132S6 55 960 819 807
A10-3 10 670 A02-52-6 55 970 4A132 M6 75 960 837 818
A10-5 750 A02-61-6 10 970 4A160SB 11 970 851 840
A10-6 845 A02-71-6 17 970 4A160M6 15 970 885 838
A10-7 950 100 A02-72-6 22 970 4A180M6 18,5 980 908 849
Al12,5-1 425 A02-51-6 55 970 4A132S6 55 960 1281 1269
Al12,5-2 475 A02-52-6 75 970 4A132M6 75 960 1299 1280
Al12,5-3 12,5 530 A02-61-6 10 970 4A160S6 11 970 1313 1302
Al12,5-4 600 A02-71-6 17 970 4A160M6 15 970 1347 1300
Al2,5-5u 670 A02-72-6 22 970 4A200M6 22 980 1365 1396
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Oxonyanne Tadmunsr B15

1 2 3 4 5 6 7 8 9 10 11 12
Al2,5-5a
A12,5-56 12,5 670 100 — — — 4A180M6 18,5 980 1415 1370
Al12,5-6 755 A02-81-6 30 980 4A200L6 30 980 1415 1370

114-76 (ucnionHenue 6)

B8-1 1130 A02-52-4 10 1450 4A132M4 11 1450 647 633
b8-2 8 1270 A02-61-4 13 1450 4A160S5 15 1450 650 642
Bb8-3 1420 A02-71-4 22 1455 4A18954 22 1470 680 647
b8-4 1600 A02-72-4 30 1455 4A180M4 30 1470 810 769
b10-1 900 A02-62-4 17 1450 4A160M4 18,5 1450 980 977
b10-2 10 1000 A02-71-4 22 1455 4A180SA 22 1470 1050 1017
b10-3 1120 A02-72-4 30 1455 4A180M4 30 1470 1078 1037
510-4 1280 A02-81-4 40 1460 4A200L4 45 1475 1213 1188
bl16-1 420 A02-71-6 17 970 4A180M6 18,5 980 2346 2319
b16-2 460 A02-72-6 22 970 4A180M6 18,5 980 2376 2322
B516-3 u 516-34 475 100 A02-72-6 22 970 4A200M6 22 980 2375 2407
b16-36, B16-4 475 — — — 4A180M6 18,5 980 — 2322
bl6-4am 16 510 A02-81-6 30 980 4A200L6 30 980 2501 2456
b16-46 510 — — — 4A200M6 22 980 — 2431
b16-5 555 A02-81-6 30 980 4A225M6 37 980 2498 24443
b16-6 580 A02-82-6 40 980 4A225M6 37 980 2485 2560
b16-7 u B16-74 650 A02-91-6 55 985 4A250M6 55 985 2615 2610
b16-76 650 — — — 4A250M6 45 985 — 2570
B520-1 B20-2 u 365 A02-81-6 30 980 4A200L6 30 980 4145 4100
b20-2a 20 400 A02-82-6 40 980 4A250L6 45 985 4175 4245
b20-26 400 — — — 4A225M6 37 980 — 4150
Bb20-3 465 A02-91-6 55 985 4A250M6 55 985 4275 4270

IIpumeuanue: neHTPOOSIKHBIE BEeHTHIATOPEI 114-70 BBITyCcKalOTCs M3 HepiKaBelolel crany, ucnonaenue 6; Ne 10; 12 u 16. Benrwmisrops! 114-70-16
M3TOTABJIMBAIOTCS TAKXKE U3 YIIIEPOJUCTOMN CTall M KOMIUIEKTYIOTCS AJIeKTpoaBUraTensiMu cepun AQ nnum 4A momrHocTtsio ot 10 10 75 kBT.
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Tab6auua B16 — Mcxoanbie 1aHHBIE AJ1 pacyeTa NPU3eMHOMH
KOHUEHTPaUMH NbLUIN U onpeneenusi C33

Bapuant H,M D, M T, °C T, °C QIS M/c M, r/c
1 20 0,5 20 30 13 24
2 20 0,6 25 40 13 30
3 20 0,7 15 30 13 36
4 50 0,8 13 20 15 45
5 50 0,9 10 20 15 68
6 50 1,0 15 20 15 40
7 50 1,2 20 30 15 60
8 50 14 25 30 15 35
9 100 1,6 20 40 20 180
10 100 1,8 15 30 20 130
11 100 2,0 10 20 20 260
12 100 2,5 15 20 20 320
13 150 3,0 20 30 20 510
14 150 3,5 25 40 20 370
15 150 4,0 10 15 20 280
16 20 0,5 15 25 8,5 15
17 20 0,6 20 30 9,5 7
18 20 0,7 25 40 10,5 13
19 50 0,8 20 40 12 60
20 50 0,9 15 30 12 35
21 50 1 10 20 12 180
22 50 1,2 20 25 12 130
23 50 14 25 40 16 40
24 100 1,6 15 30 16 60
25 100 1,8 20 25 16 35
26 100 2 20 30 16 180




Tabauua B17 — McxoaHble 1aHHBIE 1JI8 pacyeTa 3BYKOU30JIHPYIOIIET0 KOXKYXa

Ne ['aGapuTHBIE pa3MepBl, M YpoBHH 3BYyKOBOTO AaBieHHs, b, Ha paboYNX MECTaX B OKTABHBIX MOJIOCAX
Bap. MCTOYHHUKA IIyMa KOXyXa gactoT, I'p
A B H a b h 63 125 250 500 1000 2000 4000 8000
1 0,5 0,5 0,5 0,6 0,6 0,6 104 98 96 93 90 85 89 84
2 0,5 1,0 1,0 0,7 1,2 1.2 102 100 95 94 89 84 85 83
3 0,6 0,6 0,6 0,8 0,8 0,8 103 102 97 94 92 86 81 86
4 0,6 0,8 1,0 0,8 1,0 1.2 100 101 95 94 94 90 86 81
5 0,7 0,7 0,7 0,8 0,8 0,8 105 103 99 90 89 86 85 85
6 0,7 1,2 1,2 0,9 14 14 107 105 102 95 92 85 84 83
7 0,7 1,2 14 0,9 14 1,6 102 101 97 94 90 86 85 84
8 08 08 0,9 1,0 1,0 1,0 100 103 100 93 86 82 86 81
9 0,8 0,9 1,0 1,0 1,2 1.2 101 93 90 95 87 83 84 82
10 0,9 0,9 0,9 11 11 11 103 96 101 89 91 84 86 85
11 0,9 0,9 1,6 11 11 18 106 106 94 95 96 88 84 83
12 1,0 1,0 1,0 1,2 1,2 1.2 104 98 96 93 90 85 89 84
13 1,0 1,2 1,2 1,2 14 14 102 100 95 94 89 84 85 83
14 1,0 1,2 15 1,2 14 1,7 103 102 97 94 92 86 81 86
15 11 11 11 13 13 13 100 101 95 94 94 90 86 81
16 1,2 1,2 1,2 14 14 14 105 103 99 90 89 86 85 85
17 1,2 15 0,6 14 1,6 0,8 107 105 102 95 92 85 84 83
18 1,2 15 15 13 1,75 1,75 102 101 97 94 90 86 85 84
19 14 14 11 15 15 1.2 100 103 100 93 86 82 86 81
20 14 14 14 1,6 1,6 1,6 101 93 90 95 87 83 84 82
21 14 1,6 14 1,6 18 1,6 103 96 101 89 91 84 86 85
22 15 15 0,9 1,7 1,75 11 106 106 94 95 96 88 84 83
23 15 15 15 1,8 1,8 18 105 103 99 90 89 86 85 85
24 15 0,75 18 1,75 1,0 2,0 107 105 102 95 92 85 84 83
25 2,0 1,0 15 2,2 1,2 1,75 102 101 97 94 90 86 85 84




Ta6auna B18 — 3Bykon30.1upyoiiasi CiOCOOHOCTh MEPEropoaoK aKyCTHYECKH OHOCI0MHBIX KOHCTPYKIHUIA

Marepuan Tommuxa, 3BYKOU30JIMPYIOLIAs CIIOCOOHOCTh KOHCTPYKIHMH, 15, B OKTaBHBIX
MM 10JIOCAX YacToT, 11
63 125 250 500 1000 | 2000 | 4000 | 8000
CTeKiIo-TIacTuK 1 9 13 17 21 25 29 31 32
5 12 16 20 24 28 31 31 34
10 17 21 25 28 31 31 34 38
Cranp 1 13 17 21 25 28 32 36 36
3 19 23 27 31 35 37 36 38
5 22 26 30 34 37 32 36 42
10 26 30 3 36 32 36 42 42
CrajpHO# JIHCT C MOKPBITHEM W3 MHHEPAJOBATHOM ILTATHI 15 15 20 26 35 39 40 46 48
ToJHON 70 MM
JIfopaTiOMUHUEBBIH JIHCT € MOKPHITHEM H3 MHHEPATIOBATHOM 2 20 15 20 28 36 43 50 53
TUIATHI TOMIUHOK 80 MM




COCTABUTEJINA:
BAJJIAJISIH Munapur Xauaryposuu
OBYAPEHKO Ana Muxaiinoua

IIpakTUKYM
10 AUCUUILUIMHE «be30macHoCTh 0Tpaciu B TeXHOC(hepe»
11 oOyuaromuxcs Bcex (popm o0ydeHus
1o HanpasieHuto TexHocepHas 6e301acHOCTb

7-i1 cemecTp



