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1.Ynanenue BpeIHbIX BellleCTB U3 MOMeEILeHHS

¢ NIOMOUILI0 001IE00OMEHHON BEHTHJISIIINH

1 OEJIb U 3AJTAYM PABOThI

[{enb pabOTHI: HAYYUTHCS BBHIMOITHITH pacdeT MO yNajJCHHIO BPEIHBIX BEIIECTB
U3 TIOMEIIEHUS C IIOMOIIBI0 001IIe00MEHHOM BEHTUISAINH.
3amaun paboThI: M3yUYUTh METOJUKY pacueTa 001meoOMEeHHOW BEHTHIISIIHH.

2 TEOPETUYECKUE CBEJIEHUSA

[IpurouHass MexaHWuecKas BEHTWISILIUS MPUMEHSIETCS B MPOU3BOICTBEHHBIX
MOMEIIEHUSIX CO 3HAYUTEJIbHBIMU TEIUIOBBIICICHUSIMU U MaJOd KOHIIEHTpalueu
BpeHbIX BemiecTB. [Ipu 3TOM 3arps3HEHHBINM BO3IYyX yaaiaseTcs depe3 (paMmyrw,
nedIeKTOPHl WM BEHTUJISAIIMOHHBIE BO3TyXOBOJIBI HE TOJBKO BCIICJICTBHE TETIOBOTO
Haropa, HoO W OJjarojaaps IMOAINOPY, CO37AaBaeMOMY BEHTHIISATOpOoM. CBEXHUN BO3IYX
3a0MpaeTcs B YHCTOM 30HE€ M TI0 BO3JIYyXOBoJaM ToAa€Tcs B pPaboOuyr0 30HY
IMOMECIIICHUM.

BreiTspkHas oOmieoOMeHHass BEHTWISLMUS — IPUMEHSETCS B TOMEIICHUSAX, B
KOTOPBIX OTCYTCTBYIOT BBIJICJICHHUS BPEIHBIX BEIIECTB (BO BCIOMOTATEIBHBIX H
OBITOBBIX TTOMEIIICHUAX, Ha CKJIaJ1ax).

[IpyuTOYHO-BBITSKHAS BEHTWIALMS MPUMEHSETCS BO BCEX MPOU3BOICTBEHHBIX
MOMEIIEHUSX, Korjga TpeOyercs HaaeKHbId OOMEH BO31yXa, KOrja B BO3IYyX
BBIJICTISICTCST  OOJIBIIIOE  KOJWMYECTBO  BpEeAHBIX  BemectB. Jlns  ouyuCTKH
BBIOpAcChIBAEMOT0 BO3JyXa OT BPEAHBIX BEIIECTB YCTAHABIMBAIOTCS TbUIE — WIIU
TYMaHOYJIOBUTEJIH.
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Pucynox 2.1 — O01ieoOMeHHasi IPUTOYHAS U BBITSDKHASI BEHTHIISIIIUS

[Ipu BbIIETIEHUN BPEIHBIX TTAPOB, Ta30B WJIU MBUIM B IOMEIICHUHN
HEO0OXOIMMBIN BO3AYX000MEH ompeienseTcs: TpeOoBaHueM pa30aBIeHUsT BPEIHBIX
BEILIECTB J0 JIOMYCTUMBIX KOHIIEHTPALIHA.

Ecnu BeIACIMTCSA OJTHO BPEAHOE BEIIECTBO, TO PacyeT MPOBOJUTCS Ha OCHOBE
YpaBHEHHUSI MacCChl BEILIECTBA!



Ly Copp+G=L, G,

rae Ly, Ly - KoIM4ecTBO NPUTOYHOTO U BBIOPACHIBAEMOTO BO3LyXa, M/
Cyp - KOHIIEHTpALUs BPETHOTO BEIIECTBA B IPUTOUYHOM BO3/yXE€, mr/m’,
C; - KOHLIEHTpaIus BPEAHOTO BEIIECTBA B BO3/IyXe, BEHIOPACHIBAEMOM U3
IIOMEIICHHUS, MI/ME.
Tak kak konmdecTBO L,=L;=L, To n3 ypaBHeHus (2.8) nomyuum

G
L=———7-—, (2.1)
Cs-Cup
rae L - HeoOXoauMBbIiA BO3TyX000MEH B IOMEIIICHUH, M/,

KoHIieHTpaIus BpeJHOTO BEIIECTBA B BO3yXE, BEHIOPACEIBAEMOM U3
noMeIIeHus, He 1obkHa ObITh BhIIe [1JIK, moaToMy B pacuerax mpuHUMAETCs
C,=1I11K.

Ecau Bo3ayX A7 IPOBETPUBAHUS IIOCTYINIAET U3 CMEKHOTO IoMeleHus, To Cp,
noikHo ObITh He Oonee 30 % ot ILJK, t.e. Cyp < 0.3 ILJIK.

Tak Kak B BO3/IyXe, MOCTYIAIOIIEM B IIOMEIICHUE, JOJIKHO OBITh MUHUMAJILHOE
KOJIMYECTBO BPEIHBIX BEIIECTB, JIJIsl POBETPUBAHUS PAIlMOHAILHO 3a0HpaTh
HapY>KHBIA BO3yX U3 3€J€HOU 30HbI, Ipu 3ToM C,,,=0.

B stom ciiyuae dhopmyna (2.8) OyaeT uMeTh BUA

G
L= —r | (2.2)
TIJIK

Ecnu >xe B moMenieHnu NpucyTCBYIOT HECKOJIBKO Pa3TUYHBIX BPEIHBIX
BEIIECTB, TO pacyeT Bo3ayxooOMeHa L BeAeTcs Mo KakI0My U3 HUX U TPUHUMACTCS
L; mo ToMy BemiecTBy, y KOTOPOTO pacueTHOE 3HaYeHUE OOJIbIIe (B TOM YHCIIe
cpaBHUBaeTcs U L j mo Ternmon3obITKam).

B tex ciydasix, Korja mpoucXouT OJJHOBPEMEHHOE BbIJIEICHIUE HECKOIBKUX
BPEIHBIX BEIIECTB, KOTOPHIE OKA3BIBAIOT OJIMHAKOBOE OMOJIOTHYECKOE BO3ICHCTBIE
Ha OpraHu3M YeJIoBeKa (Hampumep, pasinuunbie Kuciaotsl; NO, u CO u T.14.), TO
HEOOXOAMMBINA BO3TyX000MeH L pacunThIBacTCsS MyTeM CYMMHUPOBAHUS KOJIMYECTBA
BO3/yXa, HEOOXOIMMOTO JIJIsl pa30aBIeHUS KaXKI0TO BEIIECTBA, T.C.

n
LO}lH = z I—i
i=1
rae Lo - He0OXOIMMBIN BO3IyX000MEH B TIOMEIICHHUH, TTPH BBIJCICHUU
BEIIECTB OJHOHAIPABJICHHOTO JICHCTBUS, M3/q;

L; - pacueTHOE 3HaUEHUE BO3yX000OMEHA ISl 1-TO BPEIHOTO
BCIIIECTBA, Ms/q;

| - 9MCII0 BemecTB, 00JaJal0IINX OJHOHAIIPABICHHBIM ICHCTBUEM.

3nauenue L ; onpenensiercs mo popmyne (2.9).
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Pucynoxk 2.2 - PacuetHas cxema

2.2 IIpumepsl pemienus 3a1a4 M0 0011e00MeHHO BEHTHJISIIIM U
3anaua 1l

B nomeleHun HaxXoAMTCA JIBa CTaHKA, OT KOTOPBIX BBIJACISAETCS MbUIb C
coaepkanueM kpemuus. Ot ogHoro cranka Beigensercs 0,1 r/muu neiiu SiO,, ot
apyroro 0,2 r/mun neun SiO,. OnpeaenuTh KOJUYECTBO BO3AyXa, IMIpU
00111eOOMEHHOM BEHTWIIAIMH, HEOOXOAUMOTO ISl pa30aBiIcHUS  KOHICHTPALUH
neutn 110 1/ 1Ksio=1 Mr/MC.

Pemenmne:

OmnpenenuM  KOJMYECTBO  BO3AyXa, HEOOXOAUMOIO IS  YMEHBIICHUS
KOHIeHTpanuu neum 1o [/IK:

L o280 2.3)
" OAK; |
rae Lj - KoJnuecTBo BO3Ayxa, HEOOXOIMMOTO JIJisl yAAJICHUS TIbLIH, M3/q;
Gi — KOIMYECTBO BPEIHBIX BEIIECTB, BHIJACIMBIINXCS B MOMEIICHUE B CIUMHUILY
BpEMEHH, MI/4;
[TJIK; — npenenbHO 1OMyCTUMAsT KOHIIEHTPALMS 1151 JAHHOTO BEIIECTBA, Mr/M°,

(01+0,2)-1000-60 _ o 0 3.

LSlO2

B nanHoM ciyuae ’kenaTenbHO MOCTAaBUTh MECTHbIE OTCOCHI. Eciiu MecTHBIE
oTcochl ynaBnuBaioT 90% mbuM, TO O0OIIEOOMEHHOW BEHTWJISIIMEH TO0CTATOYHO
MPOM3BOIUTEIILHOCTH

L oo =0.1- LSi02 ,
1€ Lyecr — KOTMYECTBO BO3/IyXa, YAAIIEMOro 001Ie0OMEHHON BEHTUIISIIUEH, Ms/q,
L, =0,1-18000 =1800m"/u.

3
[TocTaBuM JBa MECTHBIX OTCOCA, MPOU3BOAUTEIHLHOCTRIO TI0 500 M™/4, TO IS
N 3
00111600MEHHON BEHTWIANIUN JOCcTaTOYHO 800 M~/4.



3agaua 2

B mnpousBoacrBeHHoM momernieHnu pasMmepamu 10x20x5 M paboraror 12
4yenoBeK. VICTOYHMKHY 3arpsi3HeHUs: MUTH(OBATBHBIA CTAHOK, BBIJCISIFONINN MBUTH C
comepkaHueM KpeMHus 1,2 T/MHH, CBapOYHBIA aImapaT, BBIACISIONMNANA OKCHII
yraepona (CO) 1,2 r/mun, okcun Mmapranma (MnO,) 0,2 r/ua. ITHKsjo=1 Mr/m’,
ITIKMno2=0,3 Mr/m’, [TJIKc0=20 Mr/M°. Paccunrars HEOOXOIUMBIH BO3TyXO00OMEH
pu 0011Ie0OMEHHON BEHTUJISAIIUN TOMEIIICHHUS.

Pemenmne:

Paccuntaem mapaMCTpbl BEHTUIALIMU

L2680
i K, ’
rae Lj - KoauuecTBo BO3Ayxa, HEOOXOIMMOTO JIJIsi YMEHbBIIICHUS! KOHIICHTPAIIUU
TIBLIH, MS/‘{;
Gj — KOTMYECTBO BPEAHBIX BEIICCTB, BBIJICIUBIINXCS B IOMEIICHUE B SIMHUITY
BpEMEHH, MI/;
ITJIK; — mpenenbHO qomycTHUMAast KOHIICHTpAIUs JIJIsl JAHHOTO BEIIeCTBa, M/,

1,2-1000- 60

st Si0O, Lsio, = 1 =72000 m*/a,
st MnOy: Lmno, = w =667 M°/u,
mist CO: Lco = b '1280 0 _ 36000

Tak kak BelecTBa pa3HOHAIPABIEHHOIO JEUCTBUS, TO U3 TPEX HOIyYEHHbIX
. 3
3HAYCHHI1 IPUHUMACM MakcuMaibHoe Lgio, = 72000 m7/4.

KonuyectBo Bo3ayxa uisi oOMEOOMEHHOW BEHTWIISIIIMM OYEHb OOJIBIIOE,
Mo3TOMY He00X0auMO Ha NUTM(OBATHFHOM CTaHKE YCTAHOBUTH MECTHBIA OTCOC, WU
OPUMEHSATH MOKPOE HUTH(OBAHUE.

Otset: L =72000 m*/u.
3agaua 3

B nomenienuu pazmepamu 8x5x4 M MPOU3BOIUTCS CBAPKA U3JAEIHUM. DIEKTPOT
npumensiercs mapku OMA-2. Pacxox anektpomoB M, =500 1/4. Brigenenue
nuokcuaa maprania (MnO,) Ha 1 kT pacxoyeMoro 3JaeKTpojia
0,83 r/kr. IIIK Mno, =0,3 MI/M, OnpenenuTs napaMeTpbl 00IICOOMEHHOMN

BCHTHJIAALIUU.



Pemenmne:

1. OmpenenuM BBIIENICHUE AUOKCH/A MAPTaHIla B €ANHUIY BPEMEHU:
1
GMnOZ =My /g - G MnO; , (24)

rae Gyyo, - BbIACICHHE HOKCH/A MApraHIla B €IMHHLY BDEMCHH, MI/4;
M, — PacXxo/ AJIEKTPOOB, KI/4;
Gan02 - KOJIMYECTBO MapraHIla, BEIICIUBIICTOCS B IIOMEIICHHUE TIPH CYKUTAHHH
1 Kr 37eKTpOoIa, MI/KT,
Gno, =500-107°-0,83-10° =415 mr/u.

2. OmpenenuM napameTpbl 00111e0OMEHHOM BEeHTUIISIINH:

__Gwmno,
K pino,

rae G MnO,, - BBIICIICHHE JMOKCHIA MapraHIia B ¢IMHUILY BPEMCHU, MT/d;

, (2.5)

IJIK MnO, - IIPECTBHO-I0IYCTUMAs KOHIICHTPALHs MnO,, MF/M3;

L — xou4ecTBO BO3ayxa, HEOOXO0UMOTO JIJIsl pa30aBJICHUS CBAPOYHOM a’p030JI1
¢ MnO; no ITJIK:

L= 415 _ 1380 m°/u.

Otset: L=1380 M*/u.

2.3 IIpumep pacuera moTped/isieMoil MOITHOCTH BEHTHJISITOPA

3agaua 4

B NOMECIICHUU PACIIOJIOKEH OKOHHBIN 0CEBOH BEHTUJIATOD,
npomsBoauTeabHocThI0 2000 M/a Bosmyxa. HaiiTH MOTPeGISeMyI0 MOIIHOCTB
BeHTHIsITOpa, ecnu KIII BenTusitopa 0,6, KITJ] npuBona 1, koadgdunuent 3anaca 1,
a’POJIMHAMUYECKOE COINPOTHUBIICHUE ([IaBJICHUE, pa3BUBaeMoe BEHTUJIATOpoM) 500
ITa.

Peimenue:
Haiinem notpeGisieMyto MOIIHOCTh BEHTUJISITOpA IO popMyiie:
L-P-k,

N = :
-1000 - 3600

(2.6)
Neenr * Nup

rae N — MOIIIHOCTB AIeKTpOABUTATENS BEHTUISATOPA, KBT;
L —mpou3BOIUTEIBHOCTh BEHTUIIATOPA, M3/q;



P — monHOE naBieHue, pa3BUBaeMOe BEHTUISATOPOM, [1a;

K, — koadduimeHT 3anaca, KOTOPbIH HEOOXOIUM JJIs IPOCKTUPOBAHUS
BEHTHJISITOPA;

Neewr — KITJ1 BeHTHIISITOpA;

Nup — KIIJ mpuBofa,

_2000-500-1
0,6-1-1000 - 3600

=0,46kBt=460 BT,

OtBet: N=460 Br.

3amgaua 5

OnpenenuTs 3aTpaThl HA 3JIEKTPOIHEPTUIO B TEYEHUE MeECALlA OT BEHTUISATOPA
MoutHOCThIO 0,46 kBT, kOoTOpBI paboTaet B 1Be cMeHbI 24 nHs B Mecsll. CTOUMOCTb
anekTposHeprun 1 kB1/4 npunsate 1 py06. 25 kom.

Pemenue:
1. Bpewms paGoThl BEHTHIISITOPA B MECSIT
1=2-8-24=3841y.
2. 3arpatbl Ha AIEKTPOIHEPTUIO, TOTPEOIIIEMYIO OT BEHTUIIATOPA

9=N,,, t-G 2.7)

kBT-u?

rje O - 3aTpaThl Ha DJIEKTPOIHEPTHIO, TOTPEOIAEMYIO BEHTHIIATOPOM, pYO.;
N err — MOIIHOCTB AJICKTPOABUTATESI BEHTHIISATOPA, KBT;
T — BpeMsl pa0OThI BEHTHJIATOPA,
Gyra — cTOUMOCTH 1 KBT4, pyo,

2=0,46-384-1,25=220,8 py0.
Otset: 3=220 py6. 80 kor.

2.4 IlpuMep o onpeaeieHNI0 KOHIEHTPALIMA BPEIHbIX BelIeCTB B BO3/yXe
padoueii 30HbI

3agaua 6

B mnomemniennn HaxomuTcs OOTUPOYHBIA CTAHOK, HWCTOYHHK BBIICIICHUS
KkpemHueBoi nbun - SiO, u yrapHoro raza CO. WHTEHCHUBHOCTD BBIACICHUS THUTH
0,05 r/mMmua u oxcuga yraepoga 0,5 r/4. Uepe3 BBITSIKHOE OTBEPCTHE pPa3zMEpPOM
0,2x0,2 Bo3ayx ynansiercss co ckopocTbio 0,2 m/c. Onpenenuts koHeHTpaiuo SiO;
1 CO (IT0Ksioz =1 mr/v®, TITK 0=20 mr/md).
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PI/ICYHOK 2.3 — Cxema IMOMCIICHUA C HUCTOYHHUKAMHU BBIICIICHUA BPCIHBIX

BEIIIECTB
Pemnenmne:

1. Onpenenum KOJIMYECTBO BO3yXa YAAISIEMOr0 U3 MTOMEILICHHUS:

L. =F_-v,, -3600,

2,
rae F,,— BBITSDKHOTO OTBEPCTHS, M,
L,., - CKOPOCTb BO3[lyXa B BBITSDKHOM OTBEPCTHUH, M/C.

L; =(0,2-0,2)-0,2-3600 = 28,8 m*/u.

2. KonneHTpaluo BpeHOTO BEIIeCTBA ONPEACINM 110 Gpopmyie:

L

3.
r7ie ¢ — KOHIICHTPAIUs BPEIHOTO BEIIECTBA, MI/M "

(2.8)

ZG - KOJMYCCTBO BPCAHBLIX BCIICCTB BBIACIKICMBIX B INIOMCHICHHHM B CAWMHHUILY

3
BPEMEHH, M/,

Csio, = 2.05 .21:(;0 60 =104 mr/v’;
Ceo = % =17 mr/M.

Heo6xonumo opranuzoBath 0osiee 3PEKTUBHBIN BO3TyXOOOMEH B MTOMEIICHUH
WA YCTAaHOBHTH MECTHBIM OTCOC, TaK KaK KOHIICHTpALMs MbLIH ¢ cojepkanuem SiO,

B Bo3ayxe npesbimaet [1/IK B 100 pas.

Otgert: koHneHTparus SiO, cocrasut 104 MF/M3, a CO— 17 mriv’.



3agaua 7/

B momemiennn 1exa pasmepamMu  10x6x4 M He paboTaeT BEHTHIISAIHUSL.
KonnuectBo oxcupa yrimepoga CO, BbimensieMoro B MHHYTY, COCTaBIsieT 2 T.
Omnpenenuts koHneHTpammio CO B momenieHun yepes 2 yaca paboTsl 000pyIOBaHUS.

Pemenmne:

1. OnpenenuM, Kakoe KOJWYECTBO BEILECTBA IIOCTYNAET B IOMELICHHE 32
BpeM4 T:

Y G=G¢o T, (2.9)

rae G — KOJIMYECTBO BEIIECTBA MOCTYNAET B IOMEIIICHUE 32 BPEMSI T, MT;

T — BpeMs paboThl 000pPYAOBaHUS, U;

Gco — KOJIMYECTBO BPEIHOTO BEIIECTBA, BBIACIUBIIETOCS B €AMHUITY BPEMCHH,
Mr/d,

> C=2-1000-60- 2 =240 000 mr.

2. Omnpenenum koHueHtparuio CO B momemeHun uepe3 2 yaca pabOTHhI
000pyI0BaHUS:
Cco = &, (2.10)
VvV
rae Cco — konnentpanusa CO B nomenieHnn yepes 2 yaca paboTel 000pya0BaHMs,
Mr/M3;
>G — KOTUYECTBO BEIIECTBA, KOTOPOE MOCTYIAET B IIOMEIIEHUE 32 BPEMS T, MT;
V — 00beM OMEIICHHUS, M,

240000
10-6-4

N3-3a otcyrcTBus BeHTisiun koHuenTpamus CO B 50 pa3 Beimre [1/IK. Takas
koHLeHTpanus CO MOXeET BbI3BATh YAYIIBE B TIOMELIECHUH.

3aBUCUMOCTh KOHILICHTPAllMM OT BPEMEHH B JAHHOM CIIy4ya€ MOXKHO
pPEICTaBUTh C MOMOLIbIO IpaduKa:

co = =1000 mr/nm’.

3
Cco, MT/M

10
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Pucynok 2.4 — I'paduk 3aBUCUMOCTH KOHIICHTPAIIUU OT BPEMEHU
Otget: Cco=1000 mr/m’,

3amaua 3.3

B IIOMCIIICHUH LI€Xa pa60TaeT BCHTHW AU, IIPOU3BOAUTCIBHOCTBIO

2500 m>/4. KomruecTBo okcnma yriaepona CO, BBIAENSIEMOro B MUHYTY COCTABISCT 2

T. OHpCI[CJII/ITI) MAaKCHUMAJIbHYIO KOHICHTPAIHUIO COB IIOMCIIICHUH.

Pemenmne:

1. OnpenenuM, Kakoe KOJUYECTBO BEIIECTBA MOCTYMNAET B IOMEIIICHUE:!

ZG:GCO’

rae £G — KOJMYECTBO BEIIECTBA MOCTYNAET B IOMEIIICHHE, MT/4;

Gco — KOJIMYECTBO BPEIHOTO BEIIECTBA, BBIACISIIONICTOCS B SIUHUITY BPEMEHH,

Mr/d,

> G =2-1000-60=120 000 mr/q.

2. Omnpenenum konnentpaiuio CO B momenieHuu:
> G
oo

rae Cco — koHneHTparust CO B nmomMenieHuy, MF/M3;
>G — KOJIMYECTBO BEIIECTBA, MOCTYIAIOIIETO B TOMEIICHUE, MT/4;
L — mpou3BOUTENLHOCTh BEHTUJISLINH, M?’/q,

~ 120000
€0 ™ 2500

B nmaHHOM ciydae 3aBUCHMOCTb KOHIIGHTpAalldd OT BpEMEHU
PEICTaBUTh C MOMOIIbIO CIEAYIOLIEro rpaduka:

= 48 mr/nv’.

(3.4)

MOXXHO

11



50

T, 4
Pucynok 3.2 — I'paduk 3aBUCUMOCTH KOHIICHTPAIIMK OT BPEMEHU

OtBet: Cco=48 MI/MC.

3 3AJAHUE HA PABOTY

3.1 BeiOpath HEOOXOUMYIO CXEMY U pacCUUTaTh MapameTphbl 001Ie00MEHHON

BCHTUJIAOHWHU 110 3aIaHHUIO IIPCIIOaAaBaTCIIsA.

4 TTOPAJOK BbIIIOJIHEHUSA PABOTDI

4.1 M3yunTh METOOUKY pacyeTa mapaMeTpoB.
4.2. Paccuntarh OCHOBHBIE NapameTpbl BEHTWIALMH. VcXomHble pa3Mepbl

BBIAACT IIPCIIOAaBaTClIb.

5 O®OPMJIEHUME OTYHETA

Otuer JOJDKCH COACPKATh: Ha3BaHUC H LOCJIb pa60TBI, CXCMLBI, pacucT

apaMeTpoB.

6 KOHTPOJIBHBIE BOITPOCBI

1. B kakux eaununax uzmepsercs [1JIK razoodpa3nbix BemiecTs?
2. Ecnu B momenieHuy BBIJCISETCS JBa BEIECTBA pa3HOHAIPABIECHHOIO JEHCTBUS,

TO KaK OMNpeAeNsieTcss HEOOXOAUMBIM BO3MyXO00MEH TMpu o0Ie OOMEHHOM

BeHTHWIAIMH L7
12



3. Ilo xakoit dopmyse ompenensercs HeoOXOIUMbIN BO3IyXO000MEH B TIOMEIICHUH,
€CJIM BBIJICTISIIOTCS JIBAa BellleCTBa OJHOHAMNpaBieHHOro aerctBus (Hampumep, NO; u
S0,)?

4. Kakoe KOJMYECTBO BO3/yXa HEOOXOAMMO YAAJISITh M T0JIaBaTh CBEXKETO BO3IyXa,
ecnu B momemeHuu pasMepoMm  S5x10x4 m HaxomutTcs nedb u BwiaeneHue CO
cocrapisier 0,1 r/mun. ITIJIK =20 Mr/M?

5. B moMenienun mpou3BOAMUTCS CBapka M3Jeiauil. Pacxoj »1eKTpoaoB cOCTaBIsET
200 r/u. Ilpu pacmnaBnenun 1 kr saextpoaoB Bbeiaenutcs 0,5 rpamma MnO,.
CKoOJIBKO TMOKCH/a MapraHua BbIAeauTes 3a 1 yac?

6. B momMemienuun ipu cBapke u3enanil BeiaenuTces auokcu mapranna 0,12 /g, TIJIK
Mnoo=0.3 Mr/M°. Kakoil I0oIKeH OBbITh BO3IyXOOOMEH B TIOMEIICHUU TIpHU
0011e00MEHHON BEHTHIIALIUN?

Cnucok nutepartypbl

I. CpenctBa 3ammTel B MAIIMHOCTpOEHWMH: PacdeT W mNpoeKTUpOBaHUE:
CnopaBounnk. C.B.benoB, A.D.KospsakoB, O.®.Ilapromun u gp.; llog pen.
C.B.benosa. — M.: MammnocTtpoenue, 1989.- 368 c.

2. be3onacHocTh MpOU3BOACTBEHHBIX MpolieccoB: CrnpaBounuk/ C.B.benos,
B.H.bpunza, b.C.Bekmuun wu gap., Ilomx o6m. pea. C.B.bemosa.- M.:
Mammunoctpoenue, 1985.- 448 c.,
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2. PacyeT 0CHOBHBIX NAPaAMETPOB 3aKPbITHIX IPHEMHUKOB H MECTHBIX 0TCOCOB
1 HEJIb 1 3AJIAYU PABOTbI

HCJ'II) pa6OTBI: HaY4YUTHCS BBIIIOJHATL PACUCT MECTHOM BCHTUJISAIIHUH.
321,[[8,"1](1 pa6OTI>IZ HU3YyUUTb MCTOJAUKY pPaCUuCTa MECTHOM BCHTUW/LIIIMK U
BBIIIOJTHUTBH PACUCT I10 3aJaHUIO IIPCIIOAaBaTCIIA.

2 TEOPETUYECKHUE CBEJEHUSA

JUtst yaajieHusi BpeIHbIX BEIIECTB HEMOCPEACTBEHHO B MECTE UX 0Opa30BaHHUs
U TPENOTBPALIEHUS PACIpPOCTPAHEHUsT HMX B BO3JAyXE BCEro INPOU3BOACTBEHHOIO
MOMEIICHUS] TPUMEHSAETCS MECTHasi MEXaHWYeCcKash BEHTWJISALMS  (3aKpbIThIC
NPUEMHUKHU, MECTHBIE OTCOCHI, BBITSDKHBIE 30HTHI, OOPTOBBIE OTCOCHI, BO3JYIIHBIC
JyIIW, BO3TYIIIHBIE 3aBECHI).

3aKpBITHIMU MIPUEMHUKAMHU BPEIHBIX BEHIECTB (KOXKyXaMu) 000pYIyHOTCS

nuiQoBalibHbIE, 00UPOYHBIC, MOJUPOBATIBHBIC, 3aTOYHBIE U MpoYMe CTaHKU. [lpu
TEPMHUUYECKON M TraibBaHMYECKOM 0O0paboTKe MeTaioB, OKpacke, pachacoBke
CHIMIYYUX MATEPUATIOB HCIIOJIB3YIOTCS BBITSDKHBIC IIKa(dbl, KaOWMHBI M KaMepbl
(pucynoxk 1.1 a).

MectHbie oTcOCHl (pUCYHOK 1.2,0) HEOOXOIUMO yCTaHABIMBATh MPU Ta30BOU
CBapKe, MalKe, py4HOU MOKPACKE U T. II.

BoproBbie oTcockl (pucyHok 1.2,B) ciaeayeT MpUMEHATH ISl yAAJICHUS MapoB
KHUCJIOT U LIEJI0YEH U3 BaHH MPHU TPABICHUH METANIOB U HAHECEHUH T'aJIbBAHUYECKUX
MTOKPBITUH.

q ﬁ B

I —
/ a;""‘. .-'T“‘Hh

) 5

FAA _ﬂtl -// e

S et

a - 3aKPBITBIN IPUEMHHUK; O - MECTHBIN OTCOC; B - OOPTOBBIE OTCOCHI;
T — BBITSDKHOM 30HT; 11 - BO3AYIIHBIM IYII; € - BO3AYIIHAS 3aBECA

Pucynox 1.1 - CxeMbl MECTHOW BEHTUJISIIAU
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BoITsKHBIE 30HTBI (CM. PHUCYHOK 1.2,r) MPUMEHSIOTCS ISl YJaBIMBaHUS
BPEAHBIX BEUIECTB, MOJHUMAIOIIMXCS BBEPX (MCKITIOYAsi BHICOKO TOKCHYHBIE).

Bozaymnsie nymm (cMm. pucyHok 1.2,71) obecrneunBaroT mojady mpoxjaaHOro
CBEXEro BO3/yXa Ha pabouue MecTa, MPUMEHSETCS MPH BO3ACHCTBUM Ha paboOdMX
JIYYHCTO} TEIUIOTHI ¢ HHTEHCHBHOCTEIO 0,35 KBT/M® 1 Gouree.

Bo3nymnas 3aBeca (cM. pucyHok 1.2.e) mpenoTBpaiaeT MNOCTYIUICHHE B
MIOMENIECHUE OOJIBIIMX MAcC XOJIOAHOrO BO3ayxa u3 ABepeil. CTpyH Temioro Bo3ayxa
MOIAOTCSL CHU3Y WM COOKY HAaBCTpEUy MOTOKY XOJIOAHOTO BO3/AyXa.

2.1 IPUMEP PACUYETA NTAPAMETPOB 3AKPbHITOTI'O ITIPUEMHUKA
3amava 1
Boitsokuoit mikad, pasmepamu 2x2x3 M umeetr npoem 0,4x0,7 m. CkopocTb

BO3ayXa B IIPOCMC 0,5 M/c. OHpGILGJII/ITB IMPOU3BOAUTCIIbHOCTL BCHTHIIATOpPA,
AO0CTATOYHYIO UL YAAJIICHUA BPCIHBIX BCIICCTB U3 mKaQ)a.

Ty

|
—_—

5

Pucynok 1.1 — Cxema BBITSDKHOTO HIkada
Pemenue:

1. TIpou3BOAUTEILHOCTS BEHTUIISITOPA ONIpeaeuM 1o hopmylie:
L =F-v-3600, (1.2)

3
rae L — mpou3BoIUTEIbHOCTh BEHTUIIATOPA, M /4,
N 2.
F — mmomaaer mpoema BBITSAKHON YCTAaHOBKH, M*;
U— CKOPOCTh BO3/TyXa B MPOEME BBHITSDKHOW YCTAHOBKH, M/C,

L=0,4-0,7-0,5-3600 =500 m*/u.
[lenecoobpa3Ho BEIOPATH OCEBOI BEHTUIATOP.

OTBeT: TPOU3BOAMTEILHOCTh BEHTWIATOpA, JOCTaTOYHAS JUIA yAaJeHUs
3
BpEHBIX BelecTB U3 1mkada paHa 500 m™/4.
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2.2 IPUMEP PACUETA TAPAMETPOB BBITSI’KHOU ITAHEJIU

3agaua 2

Nmeercs BeITsDKHAS naHenb pazMmepoM 0,6x0,8 M. OTHOIIEHHE TUIOMIAIN 1IeJIeH
NaHeNny K oOmed miomaayd nasean (Ko3QpGUIIMEHT HCIIOIb30BaHUs) K, = 0,25.
Ckopocts BcacbiBanus L, = 0,7 M/c. OTHOIIEHHE CKOPOCTU BCAacChIBaHMsI BO31yXa K

ckopocTH B memsx maHemu v, /v =0,1. OmnpemenuTbs KOJUYECTBO BO3IyXa,
yJaIIIEMOTO BBITSKHOH MaHEIBIO.

Pemenmne:

1. Onpenenum MpoOU3BOAUTENBHOCTh BEHTHIIATOPA MMAHENU 10 (opMyJIe:

L =F_ -k, v, -3600, 2.1)

a”H

rae L, — Ipon3BOAHTENBHOCT BEHTHIISTOPA BBITSKHOM MTAHEIH, M /4
FLau — THIOIIAAb TTAHEIIH, MZ;
K, — K02 (HUIIMEHT UCTIONB30BaHUS;
L,,, - CKOPOCTb BO3/yXa B LIEJISAX MaHEIH, M/C,

CKOPOCTB BO3/IyXa B IIEIAX MAHEIH L,y = Ly/0,1=0,7/0,1=7 m/c.
Ls =0,48-0,25-7-3600 = 3000m°,

OTBeT: KOIMYECTBO BO3/lyXa, YAAIAEMOE BBITSHKHOM MaHenbto coctasisieT 3000

3agaua 3

OnpenenuTs pa3Mepbl BO3AYXOBOJIa, €CIIM MPOU3BOJUTEIHLHOCTh BEHTUIISTOPA
5500 m°/c, a cKOpPOCTh BO3AyXa B Bo3myxoBoze 10 m/c. Bo3myxoBox KBagpaTHOrO
ceueHus (pucyHok 3.5).

Pucynok 2.2 — Cxema ceueHus: BO31yX0BOJa
Penienue:

1. Beipazum momans cedeHus: Bo3myxoBoaa u3 Gopmyss 3.1:
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L

F=—x«—, (3.9)
V -3600
=200 15 2,
10-3600

2. Tak kak ceuenue BO3AYyX0BOJAa KBAAPATHOC, TO AJIMHY CTOPOHLI BO3AYXOBOJa
paccunTaem no Gopmyiie:
a=,F,

a=40,15=0,38 m.
OTBeT: IJIMHA CTOPOHBI BO3IyX0BOa paBHa 380 MM.

3 3AJIAHUE HA PABOTY

3.1 BpiOpaTh HEOOXOAMMYIO CXEMY M pacCUMTaTh IMapaMeTpbl yCTPOMCTBA MO
3a1aHUIO TIPENOJABaTEsl.

4 MOPAIOK BBIITIOJTHEHUSA PABOTBI

4.1. I3y4nTh METOOUKY pacyeTa napaMeTpoB.
4.2. Paccuutatb OCHOBHBIE TlapaMeTpbl. lcxomHble pa3Mepbl BBIIAET
PENOAaBaTENb.

5 O®OPMJIEHUE OTYETA

OTr4yer nOJDKEH coAep)kKaTh: Ha3BaHHWE M IeNb Pa0OTHI, CXEMBI, pacyeT
napameTpoB.

6 KOHTPOJIBHBIE BOITPOCHI
1. Kakoii yroJyi pacKpbITHs BBITSIKHOTO 30HTa PEKOMEHIYETCS?
2. Ilpu ycraHoBKe 00OPY/IOBaHUS C BBITSKHBIM 30HTOM, B KAKOM MECTE pacueTHas
MIPOU3BOAUTEIILHOCTh BEHTWIISITOpA OyAeT MUHUMAIBHOM TIPU MPOYMX PaBHBIX
YCIIOBHSIX?
3. Hamumurte dopMmymny, Uil ONpEACICHHUS PacdeTHOW IMPOM3BOAUTEIBHOCTH
BBITSKHOTO 30HTA JIJIS TAJIbBAHMYECKOW BaHHBI.
4. Jlnga ynaBIWMBaHUS TIOTOKOB BPEIAHBIX BBIJCICHHIA, HANpPaBIICHHBIX BBEPX, YTO
PEKOMEHIyeTCsI UCIIOJIb30BaTh?
5. Uro wmcmonp3yeTcs Uil YAAJICHHS YBIEKACMBIX TCIUIOBBIMH CTPYSMH BPEIHBIX
BCIIECTB, Korjma Oojiee TIOJIHOE YKPBITHE WCTOYHWKA BPEIHBIX BBIJACIICHUN
HEBO3MOJKHO T10 YCJIOBHSIM IPOU3BOICTBA?
6. I'me mpoucxoaut Hanbonee r3hPpexTHBHOE yIaBIMBAHUE TTAPOB U Ta30B OOPTOBHIM
0TCOCOM?
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Cnucok aureparypsl

1. CpenctBa 3amuThl B MAalIMHOCTpOEHUHM: Pacdyer W mpoeKkTHpoBaHUE:
CopaBounnk. C.B.benoB, A.®.Ko3wsko, O.®.Ilapronmun u gp.; I[lox pen.
C.B.benosa. — M.: Mamunoctpoenue, 1989.- 368 c.

2. besomacHOCTh TPOU3BOACTBEHHBIX MpoleccoB: Crnpasounuk/ C.B.benos,
B.H.bpunza, b.C.Bexmiun wu ap., Ilom o6m. pen. C.B.benoa.- M.:
Mammunoctpoenue, 1985.- 448 c.,
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3. YaaJjieHue NbLJIM U CTPYKKH OT 000PYA0BaAHUS,
OYHCTKA BO31yXa OT NbLIH

1 OEJIb U 3AJTAYM PABOTHbI

[lenp pa®oOTBI: HAYYUTHCS BBINOJHATH PacyeT MapaMeTPOB MECTHBIX OTCOCOB
JUISL yTAJICHUS] TIBUIA U CTPYKKH.

3amaun paOOTHI: M3YyYUTh METOAUKY pacyeTra MapaMeTpoB MECTHBIX OTCOCOB
JUISL yTAJICHUS] TIBUIA U CTPYKKH.

2 TEOPETUYECKUE CBEJIEHUSA

[TbutecTpyKKOMPUEMHUKH METaui000padaThIBAIONIMX CTAaHKOB pPACIOjararoT
HaBCTpEUYYy MOTOKY CTPY)KEK M MbUIM Ha PACCTOSHUU OT 30HBI pe3aHus He Ooiiee
MOJIOBUHBI €€ BBICOTHI. [[1s ynaneHuss CTpyX KU W TbUIMA TPU OTpe3ke Tpyd u
CTEp)KHEW M3 XPYNKHUX I[BETHBIX CIUIABOB M HEMETAJUIMUYECKUX MAaTepHUalioB Ha
TOKapHBIX CTAHKaX MbUIECTPY>KKONPUEMHUKH BCTPAUBAIOT B JIEPIKABKU PEKYIIETO
MHCTPYMEHTa, JUOO0 TMPUMEHSIOT MbUIECTPYKKOMIPUEMHUKHA, COBMEIICHHBIE C
PEXKYIIUM UHCTPYMEHTOM.

1 — xopIyC NBUIECTPYKKOMPUEMHUKA; 2 — MPUEMHBIN NaTPyOOK; 3 — cheMHas
KPBILIKA;
4 —mozBecKa; 5 — HalpaBJAOIIAs IJTACTUHA

Pucynox 2.1 — IIpimecTpyXKKOMPUEMHUK JIJIsI TOPU30HTAIBHO-(DpE3epHBIX
CTaHKOB
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2.1 Ilpumepsl pacyeTa NapaMeTpPoOB YCTPOMCTB I HENPEPbIBHOTO YAAJCHUS

NbLUINA M CTPYKKH,
HUKJIOHOB U GUIBLTPOB

3agaua 1

[Tpu TokapHOW 00paboTke 0OpabaThIBaeTCs H3ACIWE W3 UYyryHa, IUAMETP
3aroroBku 20 MM, yucio obopoTtoB mmuHaenas cranka 3000 o6/mMuH, TiyOMHA

pe3anus 1 MM, ckopocTs nogauu 0,5 Mmm/06. OnpeaenuTs 00bEM CTPYKKH.

)

{
i

Pucynox 1 — TokapHast 00pabOTKa 4yryHHOTO U3JIEIHs

S

Pemenne

1. OnpenensieM 00bEM CTPYKKH, BBIICIISIONICHCS B CEKYHY:
Vep=t-7-D-I,

rae V- 00BEM CTPYXKKH, MMS/C;
t — rmyOuna pezanusi, MM;
D - nuameTp 3aroTOBKH, MM;
| — myTh pe3na 3a 1 cekynmy, Mm/c.
2. OnpenensieM MyTh pe3La:

rjae N — 4ucio 060poToB poTopa, 00/MUH;
V; — CKOPOCTh MOJ1auu, MM/00.

_3000-0,5

L, =25 mm/c,
60

Verp=1-314-20-25=1570 mm’/c.
Ortset: V,=1570 MM/c.

(1.1)

(1.2)
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3agaua 2

[Ipu dpesepHoOil 00pabOTKE B M3ACIUM U3 UyT'YHa BBIPE3Aa€TCA Y4acTOK, €ro
mupuHa 10 mm, royouna 30 mm, ckopocts mojgaun 0,1 cm/c. CKopocTh pe3aHus
v,=0,8 M/c. Onpenennuts 00BEM CTPYKKH, BBIIECISIONICHCS 32 OHY CEKYHIY.

b

l
:
7

->1—+*£ -

Pucynok 2 — ®@pe3zepHas 00pabOTKa YyryHHOTO U3EIHS

Pemenne

1. OnpenensieM 00beM CTPY>KKH, BBIICIISIONICHCS 32 OJIHY CEKYHIY:
Vep=a-b-1, (1.3)

r1e Ve~ 00BEM CTPYKKH, MM3/C;
a - IIMpUHA PE3aHUS, MM;
b - rmyOuna pe3anus
| — myTh pe3na 3a 1 cekynmy, Mm/c.

I=v,
r€ Vv, — CKOPOCTh Mojiauu, MM/00.
L=01-10=1mm/c,

Verp=10-30-1=300 mm’/c.
OtBert: V1, =300 Mm*/c.

3agaua 3
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PacnunuBaercst nepeBsiHHAsI 10CKa JUCKOBOUW muio, mmpuHa nocku 400 MM,
guciao 06opoToB muiibl 3000 06/MUH, CKOPOCTh MOJA4Yu 2 CM/C, TOJIIMHA JTIOCKH
50 MM, mmpuHa nponuwia 5 MM. OnpenenuTs 00bEM CTPYKKH, BBIICISAIOMIECHCS 32
OJIHY CEKYH]Y.

"7V e [ of

S -

Pucynok 3 — PacniunuBanne nepeBSIHHON JOCKU AUCKOBOM MUJION

Pemenne

1. OnpenensieM 00beM CTPY>KKH, BBIICISAIOMICHCS 32 OJIHY CEKYHIY
Vep=a-b-v,,
r1e V- 00BEM CTPYKKH, MM3/C;
a - TOJIIWHA JOCKU, MM;

b - mwmpuHa nponuia, MM;
V; — CKOPOCTh MOJIaud, MM/C,

Verp=50-5-2-10=5000 mm/c.

Otset: V,1,=5000 MME/C.
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3agaua 4

[Tpu TokapHoi 00paboTke oOpabaTbiBaeTCs U3AEINUE U3 UyryHa auametrpom 30
MM, rryouHa pe3anus 0,5 MM, ckopocTh nojauu 0,5 Mm/00, CKOpoCTh pe3aHust 3 M/c.

[TponomKUTENPHOCTL CMEHBI 7,,= 8 4, KOX(Q(OUIMEHT MAIIMHHOTO BpPEMEHHU

Ty =0,2. IIIOTHOCTH YYryHHOM mbLIM paBHAeTCs 2,6 r/cm°. Ilbutb yaamsercs c

Mai
MOMOIIBI0O MECTHOTO OTCOca, AuaMeTp Bo3ayxoBoja 100 MM, CKOpPOCTh BO3ayxa B
BOo3ayxoBoje 20 M/c. U3BecTeH (hpaKIIMOHHBIN COCTAB MBLIH.

Pazmep wactuu meum, <10 10.1...100 >100
MKM o

CocrtaB mbLd, % 4 6 90

%  TBUICYJIaBIMBaHUS

. 15 90 100

Cucrema OYUCTKM IBLJIM UMEET JIBE CTyNeHU. ['pybasi ouncTka Mpou3BOIUTCS
[IUKJIOHOM, TJ€ NbUIb OcelacT B OyHKEpe, KOTOPBhIM YUCTUTCS OJUH pa3 B CMEHY.
[locne UMKIOHA MBUIL MNPOXOJUT  TOHKYK) OYHCTKY, KOTOpPas MPOU3BOJIUTHCS
pyKaBHBIMH (uIbTpaMu. Il10mans pykaBHOro GUIbTpa cocTapisier 6 M°. IIporeHT
IBUIEYJIaBIMBaHUs paBeH 99,5%. MakcumanbHOE KOJIMYECTBO INBLIN, YAECPKUBAEMOE
Ha (uibTpe paBHo 0,2 Kr/M°. OUMIICHHBIH BO3MyX MOCTYIAeT B OOIICOOMEHHYIO
BEHTWISILIUIO.

Onpenenuth 00beM OyHKepa i1 UUKIOHA, NOpPH KOTOPOM 3a CMEHY
3anonHeHue Oyner Ha 50 % oObema, U BpeMsl 3alOJIHEHHUS PYKaBHOrO (UIbTPa
IBUIBIO (BpeMsl uepe3 KOTOpoe HE0OX0IUMO BCTPSIXUBATh PYKABHBIN (QUIIBTD).

Pemenne

1. Omnpenenum 00beM CTPYKKH, BBIICTSIONIUNACS 32 OJTHY CEKYHITY:
Vep=t-7-D-I,

rie V- 00BEM CTPYXKKH, MM3/C;
t — rmyOuHa pe3aHus, MM;
D - nauameTtp 3aroToBKH, MM;
| — myTh pe3na 3a 1 cexynmy, MM/c,

n-v
60

I

rae N — 4ucjio 060poToB poTopa, 00/MUH;
V; — CKOPOCTh TI0/1a4u, MM/00;
CKopOoCTh pe3aHus onpeaenseTcs no Gopmyie
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Upey =———— (1.4)

IJI€ Vpe; — CKOPOCTB PE3AHUS, M/C;
N — 9uCcI0 000POTOB PpOTOpa, 00/MUH,
Bripazum u3 ¢popmyiel 1.3 yucio o60poToB poTopa U MojaAcTaBuM B 1.2:

n:60-Vpe3 -1000’
n-D
I:60-1)1363 ‘U, Upe " Uy

__ “pes

n-D-60 n-D
OTcroma 00beM CTPYIKKH, BBIICIISIOIIANCS 32 OJTHY CEKYHy paBeH

L -V
— pes o _
VCIp —t'TC'D'TE.—D—t‘Upe:,"UH;

V.p =05-0,5-3000 =750 mm/c.

2. Onpenennum mMaccy CTPYKKH, BbLAEISIoIIENcs 3a | cekyHay:

My =P Vo, <1077, (1.5)
rac O - IJI0THOCThL MaTCpualia, Kr/ CMS;
Vep - 00BEM CTPYKKH, MM3/C;
mCTp — Macca CTPYKKH, BBII[GJ'DIIOHIGIZCH B CAWMHUIY BPCMCHU, Kr/ C,
Mep =7.87-10°-750-10° =59-10~° kr/c.
3. Onpenenum KOJIUYeCTBO MbUTH, OCEAAIONIEE B LIMKIIOHE C YUETOM pa3Mepa

YaCTHII, COCTaBa MbUIM U MPOLECHTOM NbUICYJIABIMBAHUS [IUKJIOHA!
JUJISL 4aCTUIL TIBLIK pasMepoM MeHee 10 MkM

m.. -4-15 1073 .4.
Qum(n: =P = 5’9 10 4 15 = 0,0354 . 10_3 KF/C;
100-100 100-100

I yacTull bty pasmepoM ot 10,1 mxm go 100 MM

=5,9-1o—3 .6-90
e 100-100
JUISL 9aCTHIL TTBUTH pazMepoM Ooiree 100 MxM
_59 .1072.90-100
e 100-100

=0,32-1073 kr/c;

=5,31-10"2 kr/c;

QIII/IKH CYMM=5167 : 10_3 Kr/C.
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4. OmpenensieM Maccy TbUIHA, oOpa3yromencs mpu padoTe CTaHKa B TEUCHUE
OJHOUW CMEHBI:

m Ty - 3600, (1.6)

TIbIJIA = QLH/IKJ'ICyM]V[

Toa =02 Tpy, s

rae 7., - BpeM: OHHOﬁ CMCHEI, 4,

T~ BPEMS paOOTHI CTAHKA, ;

My - Maccy MbUIM, oOpasylolieicss mpu paboTe cTaHKa B TEUEHUE OJHOMU
CMEHBI, KT,

Toau=0.2-8=41

=5,67-107° - 4-3600 =81 7kr/cyT.

mHLIJ'II/I
5. Onpenenum 00bEM OyHKEpa IIUKIIOHA!

ml'IBIJ'lI/I . K

(1.7)

31

V6ym< =
YT .IIbLJIA
. 3.
1€ Py — IVIOTHOCTh YYT'YHHOM MBLIN B OYHKEpE, KI/M';
K, — xoa¢ddunrenT 3anaca no HarmoIHAEMOCTH OyHKepa,
81,7

e = ———-2=0,063 m° =63 1.
I 2600

6. Onpeaenum BpeMs 3arpy3KH pyKaBHOTO (PHIIBTPa MbUIBIO:

Fp - A
Ty = (18)
cpdp 3
rae Fy — IIomas pykaBHOro GuiIsTpa, M%;
A — Macca TbUTH, yAep/KUBaromascs Ha | M° GriIbTpa, Kr/M;
Merp ¢ — MAcca CTPYKKH, NOMANAoNIas Ha QUIIBTP, KT

K, — k03 punmenT 3arpysku.
mCTp (bz mCTp - QHI/IKH CyMM= 5;9 : 10_3 - 5,67 . 10_3 = 0,23 . 10_3 KF/CyT,

6-0,2

T = =7453 ¢ = 124 muH.
P 023.107%.0,7

OtBeT: Vg = 63 1, Tyarp = 124 MuH. BeTpsAxuBate pykaBHbIA QHIABTP HEOOXOIUMO
yepes3 Kaxable JIBa Jaca.

3amgaua 5

[Ipu pabote d¢pesepHoro cranka 99,9 % mbUIM ylIaBIWBAaeTCS PYKaBHBIM
duapTpoM. KonmruecTBo mbuin, MOCTYyIAIIEee Ha PyKaBHBIA QUIBTP PaBHO 0,03-10°
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KI/C, BO3JyX BCAaCBIBAE€TCS CO CKOPOCTHIO 25 M/C M TPOXOAUT MO BO3AYXOBOAY
muamerpoM 8 cM’. OmpeeTnTh KOHIEHTPALHIO MBIIH B BO3LYXE, BHIOPACHIBACMYIO
U3 BEHTWIALMK B aTMOoc(epy 1exa.

Pemienune

1. OnpenenyuM KOHIIEHTPAIIMIO MBLIA B BO3AYyXE, BEIOpACKIBAEMON U3 MECTHOM
BEHTWISIIMU B aTMocdepy 1exa:
~ Q,n +1000-3600

CHBIJ’[I/I - L ! (19)
BO3]L
rie Cuum — KOHIIGHTpalus TIbUIM, BbIOpachiBaeéMasi MECTHOW BEHTWIISIMEH B
aT™Mocdepy Lexa, Mr/M;
Qurv — KOJMYECTBO TIBLIM, BBIOpachiBaeMoe B aTMocdepy Iiexa MECTHOU

BEHTUJISILIUEH, T/C;
3
L5031 — KOJTMYECTBO BO3/lyXa, HEOOXOAMMOE JJIsl YJaJdeHUs MbLIU, M~ /4.

2. Onpenenum KOJIMYECTBO MBUTH, BRIOpackiBaeMoe B aTMOc(epy 1exa:
Qune =My uar - (1—7)-1000, (1.10)

TJI€ My pun — KOJIMIECTBO TBLUIN, TOCTYMAIOIIEE HA PYKaBHBIA (QUIIBTP, KI/C;
1M - KO3 PUUUEHT nbpUIeyIaBIUBaHus (QUIBTPA,

Q,., =0,03-107%-(1-0,999)-1000=0,03-10"° r/c.

3. OnpenenuM KOJIMYECTBO BO3AYyXa, MPOXOIAIIETO B MECTHOM BEHTHIISILIMM 3a
€MHUILY BPEMEHHU:

L F

BO3A — ! BO3.

vy, - 3600, (1.11)

2.
rae Fpo, — IIIOIIAAL BO3MYX0BOAA, M*;
Vyp — CKOPOCTB BO3/1yXa B BO3IYXOBOJE, M/C,

n-D?
Foosn == (1.12)
4
rae D — nuameTp Bo3ayxoBOJA, M,
2
— M =0,005 MZ’

BO3d

L,.., =0,005- 253600 = 452 m*/u,

BO3[

~0,03-107%-10%-3600

MbUIM = 0,24 MF/MS.
452

C

Otser: Cppyn = 0,24 MI/MC,
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3 3AJAHUE HA PABOTY

3.1 BriOpaTh HEOOXOAUMYIO CXEMY M pacCUUTaTh IMapaMeTpbl yCTPONCTBA MO
3aJIaHUIO TIPEToaBaTes.

4 MOPAIOK BBIIIOJIHEHUSA PABOTDBI

4.1 N3yuuTh METOAMKY pacyeTa napameTpoB.
4.2. PaccuuraTh OCHOBHBIE MapaMeTpbl. McxomHble pa3Mepbl BBIIAET
IIPENOIaBaTEIIb.

5 O®OPMJIEHUE OTYETA

Otuer HOJDKCH COACPKATh: Ha3BaHUC M LOCJIb pa6OTI>I, CXCMBI, pacycT
IMapamMcTpOB.

6 KOHTPOJIBHBIE BOITPOCHI

1. Ha TtoxapHoM cTanke oOpabaThIBacTCsi UyryHHasl 3arotoBka auameTrpam 20 M.
Uucno o6oporos mmunaesnst 3000 o6/muH, ckopocTs nogauu 0,5 Mmm/06. OnpeaenuTsb
MyTh pe3na 3a 1 cexyHay.

2. Ilo xakoii Qopmyiie ompeaensercs o0bEM CTPYKKH OOpasyrolencs B eAUHUILY
BpPEMEHU IIPU TOKApHOH 00padboTKe?

3. CxopoCTh BUTaHUs YaCTHII MBUIA BEIOMPAETCS U3 CIIPAaBOYHUKA B 3aBUCUMOCTH OT
Kakux GakTopoB?

4. Tlo xakoil gopmyie ompenenserca 00beM CTPYKKH, 00pa3yroIieiicss B eIUHUILY
BpeMeHH, ipu  (hpe3epoBaHun?

5. Ilo xakoi dopmyne ompenensieTcsi 00beM CTPYXKKH, 00pa3yIomencss B €IUHUILY
BPEMEHM MPH PACIHIOBKE JOCOK AUCKOBOW MUIION?

Cnucok aureparypsl

1. CpenactBa 3ammTbhl B MAaIIMHOCTpOeHUU: PacdeT W mpoeKkTUpoBaHUE:
CnopaBounnk.  C.B.benoB, A.®D.KozwsakoB, O.®.Ilapromun u gp.; Iloxg pen.
C.B.benosa. — M.: MamunocTtpoenue, 1989.- 368 c.

2. be3onacHocTh mpou3BOJCTBEHHBIX mpolieccoB: CrpaBounuk/ C.B.benos,
B.H.bpunza, b.C.Bekmmmun wu gap., Ilom o6m. pea. C.B.bemosa.- M.:
Mammunoctpoenue, 1985.- 448 c.,
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"Pacuer napaMeTpoOB BBITAKHOIO 30HTA"

2.1 IPUMEPBI PACYETA BbBITAKHbBIX 30HTOB
3agaua 1
['anpBaHMueckas BaHHA uMeeT padmepsl a = 0,6 M, b = 1 M, BbICOTa BaHHBI
h=0,8 M. BeITsokHOM 30HT MMeeT pazmepbl A = 1,2 M, B = 1,6 M, BbIcOTa YCTaHOBKH
3oHTa H = 2 M. Banna Haxonutca B neHtpe mnomemieHus. CKOpocTh BO3ayXa B
npoeme 0,3 m/c. OnpeaeTHTh MPOH3BOUTEIPHOCTS BEHTHIATOPA 30HTA, M /4.

Pemenmne:

1. Onpenenum pacctosuus |, mo popmyse (1.1) u |, mo popmyne (1.2) (lhul,
cM. pucyHok 1.1):

2
B=b)  (H-nY, (1.1)

2
= # +(H-h)", (1.2)

|2

rae |y, |, — paccrostHre OT Kpast BAHHBI 1O Kpast BRITSDKHOTO 30HTa, M;
A, a — IMpHUHA BBITSHKHOTO 30HTA U BaHHBI, COOTBETCTBEHHO, M;
B, b — mymMHa BRITSHKHOTO 30HTA M BAHHBI, COOTBETCTBEHHO, M;
H, h — BbIcOTa yCTaHOBKH BBITSDKHOTO 30HTa M BBICOTAa BAaHHBI, COOTBETCTBEHHO,
M

>
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1 — ranibBaHMYECKasi BAHHA; 2 — BBITSDKHOM 30HT; 3 - BEHTUJISITOP

Pucynok 1.1 — CxeMa yCTaHOBKH BBITS)KHOT'O 30HTA

HaJ rajbBaHUYECKON BaHHOU

2
l, = \/(&2_1] +(2-0,8)° =1, 24,
2
, =\/(@j +(2-0,8)" =1,24m.

2. OnpeaenuiM CyMMapHYIO IUIOHIAAb TpOeMa MEXKIYy BEPXHUM KpaeM BAaHHBI U

BBITS>KHBIM 30HTOM.
B+b A+a
anzll( 5 j2+|2[ 5 jZ, (1.3)

rne  Fy - cymmapHad IUlomazbp npoeMa MEXAy BEPXHHUM KpaeM BaHHBI H
2
BBITS)KHBIM 30HTOM, M,
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an :1’ 24(1,624‘1)24_1’ 24(@)2 :5,46 M2.

3. OmpenenuM KOJIHYECTBO BO3IyXa, KOTOPOE JOKEH yIaIsATh BBITS)KHOM 30HT,
o ¢opmye 1:

L =5,46-0,3-3600=5900 m*/u.

3
OTBeT: MpOU3BOAUTENLHOCT 30HTa paBHa 5900 M™/4.

3agaua 3

lNanpBaHMUYECKas BaHHA, yCTAaHOBJICHHAS B IOMEIIEHUU pa3MepaMu
6x10Xx5 M Bo3Jie CTCHBI, BaHHA UMeeT pa3mephl a = 0,6 M, b = 0,8 M, BbicoTa BaHHBI h
= 0,8 M. BeiTspkHo# 30HT nMeeT pasmepsl A = 0,9 M, B = 1,4 M, BbIcOTa yCTaHOBKH
30HTa Hajg nojgoM H = 2.2 M (pucyHok 3.3). CKOpoCTh BO3Ayxa B MPOEME MEKIY
Ba3HH0171 u 30HTOM 0,4 M/c. Onpenenutb NPOU3BOAUTENBHOCTh BEHTHIIATOPA 30HTA,
M /4.

3\ J/
(U Y

[ )

.

b

1
1 /
~—-1 [n| ==l —
— 'II o
A A A A A A A A A A
l'#
a | I
- - A
B

1 — rasibBaHMYEeCKasi BAHHA; 2 — BBITSHKHOM 30HT; 3 - BEHTUJISITOP

Pucynok 1.2 — Cxema MECTHOM BBITSIKHOW BEHTUJISIIIUN
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Pemenmne:

1. Onpenenum paccrosuus |, mo dopmyne 3 u |, mo popmyne 3.5 (I u I, om.
pucyHoK 3.3):

l, =(A-a) +(H-hY, (L4)

rae |, — paccTosiHue OT Kpast BaHHBI JI0 Kpasi BBITSDKHOTO 30HTA, M;
A, a — mMUpHUHA BBITSXKHOTO 30HTa U BaHHBI, COOTBETCTBEHHO, M;
B, b — 1auHa BEITSHKHOTO 30HTA M BAHHBI, COOTBETCTBEHHO, M;
H, h — BbIcOTa yCTaHOBKH BBITSDKHOTO 30HTa U BBICOTAa BaHHBI, COOTBETCTBEHHO,
M.

2
| = \/(M) +(2.2-0,8)° =1,43m,
2

l,=(0,9-0,6) +(2,2-0,8)° =143wm.

2. Onpenenum CyMMapHYIO IUIOIIAAb ITPOEMa MEXIY BEPXHUM KpaeM BaHHBI U
BBITSDKHBIM 30HTOM T10 (popMyIie:

B+b A+a
anzll( 2 j1+|2( 2 jZ, (1.5)

rne Fp, - CcyMMapHas Iiomanb poemMa MeXly BEpXHUM KPAaeM BAHHBI U BBITSKHBIM
2
30HTOM, M",

Fo=1 43(@}1, 43(%20’61 .2=3,72u

3. OmnpeneauM KOJUYECTBO BO3AyXa, KOTOPOE JOJDKEH YAAIATh BBITSHKHOW 30HT
o dopmyie 3.1:

L=3,72-0,4-3600 =5360 m°/u.

OTBET: POM3BOAUTEILHOCT 30HTA PaBHa 5360 M>/d.
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3apaua 4

['anpBaHMYeCKasi BAHHA, YCTAHOBJICHHAs B yri1y nomemienus 10x20x6 M, umeer
pasmepsl a = 0,5 M, b = 1,0 M, BeicoTa BanHbl N = 0,8 M. BBITSKHON 30HT UMeEET
pasmepel A = 0,8 M, B = 1,3 M, BeicoTa ycTtaHoBku 30HTa H = 2,2 M. CkopocTh
Bo3ayxa B mpoeme 0,5 mM/c. OmnpeaenuTs MPOU3BOAUTEIHLHOCTh BBITSKHOTO 30HTA,

3
M /4.

1
><12 H I

I .
h :“‘_h—_—_ :___:fd___ﬂel
7 77T v 7
b,
' a’l
A L — - 4
B

1 — ranibBaHMYECKasi BAHHA; 2 — BBITSHKHOM 30HT; 3 - BEHTUIISITOP

Pucynok 1.3 — Cxema MeCTHOM BBITSI>KHON BEHTUJIALIMU
Pemenne:

1. Onpenenum paccrosiaust |; mo dopmyne (1.6) u |, mo popmyne (1.4) (ly u
I, cm. pucynok 1.3):

L, =(B=b)' +(H-h), (1.6)

rac |1 — pacCCTOAHHUEC OT Kpast BaHHbBI 10 KpasA BBITAKHOI'O 30HTA, M,
A, d — IIUPHHA BBITSXKHOI'O 30HTA M BaHHBI, COOTBECTCTBCHHO, M,
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B, b — 1auHa BEITSHKHOTO 30HTA M BAHHBI, COOTBETCTBEHHO, M;
H, h — BbIcOTa yCTaHOBKH BBITSKHOT'O 30HTa U BHICOTA BaHHBI, COOTBETCTBEHHO,
M,

L =(13-1) +(2,2-0,8)° =1,43w,

l,=(0,8-0,5)" +(2,2-0,8)° =1 43m.

2. OnpenenyM CyMMAapHYIO IUIOIIAb IPOEMa MEXy BEPXHHM KpaeM BaHHBI U
BBITSDKHBIM 30HTOM 110 (hopMyIie:

B+b A+a
anzll( > j-l+|2( > j-l, (1.7)

rae Frnp - cyMMapHas miomanb IpoeMa MeKIy BEpXHHM KPaeM BaHHBI U BBITSKHBIM
30HTOM, M",

F, =1,43(1’32+1)-1+1,43(&20’5j-1= 2,57 w2,

3. Omnpenenum KOJUYIECTBO BO3AyXa, KOTOPOE JOJDKEH YAAIATH BRITSDKHOW 30HT
o opmyiie 1:

L =2,57-0,5-3600 = 4630 m>/u.

OTBET: MPOM3BOAUTEILHOCTh 30HTA paBHa 4630 M*/d.

3 3AJIAHUE HA PABOTY
3.1 BbiOpaTh HEOOXOAMMYIO CXEMY M pacCUUTaTh IMapaMeTpbl yCTPOMCTBA MO
3aJIaHUIO TIPENIOJaBaTEsl.
4 MOPAIOK BBIIIOJIHEHUSA PABOTBI
4.1 N3yunTh METOMKY pacyeTa napaMmeTpoB.
4.2. PaccuuraTh OCHOBHBIE MapaMeTpbl. McxomHble pa3Mepsl BBIIAET
IIPEnoAaBaTellb.

5 O®OPMJIEHME OTYHETA

OTt4er IOJDKEH CoJep)kKaTh: Ha3BaHWE M IIeNb PabOTHI, CXEMBI, pacdeT
apameTpoB.
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6 KOHTPOJIBHBIE BOITPOCHI

1. Kako#t yroJyi pacKpbITHsI BBITSDKHOTO 30HTa PEKOMEHAYeTCs?

2. Ilpu yctaHoBKe 00OPY/IOBaHUS C BBITSKHBIM 30HTOM, B KAKOM MECTE pacdeTHas
POU3BOJUTEILHOCTh BEHTHIIATOpPA OyJIeT MHUHUMAJIbHOW NpH MPOYUX PaBHBIX
YCIOBUSIX?

3. Hanumwure ¢dopMmyny s ONPENCICHHUs PacYeTHOM MPOU3BOJUTEIBLHOCTU
BBITSDKHOTO 30HTA JIsI TaJIbBAHUYECKOW BaHHBI.

4. Jlns ynaBIuBaHUS TOTOKOB BPEAHBIX BBIJICIICHUM, HAMpaBICHHBIX BBEPX, 4YTO
PEKOMEHIyeTCsl UCIIOIb30BATh?

Cnucok aureparypsl

I. CpenctBa 3ammThl B MAIIMHOCTPOEHUHU: PacyeT W NpPOEKTHUpOBAHUE:
CnopaBounuk. C.B.benoB, A.®.KoswsakoB, O.®.Ilapromun u gp.; Iloxg pen.
C.B.benosa. — M.: Mamunoctpoenue, 1989.- 368 c.

2. be3omnacHOCTh MPOU3BOJCTBEHHBIX mpoleccoB: CrnpaBounuk/ C.B.benos,
B.H.bpunza, b.C.Bekmun wu gap., Ilox o6m. pea. C.B.bemosa.- M.:
Mammnoctpoenue, 1985.- 448 c.,
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"IIpoekTHpOBaHUE 001IEr0 HCKYCCTBEHHOI0 OCBelenus '

1 OEJIb U 3AJTAYM PABOTHbI

[{enb pabOThI: HAYUUTHCS BBIIOIHITH PACUET OCBEILICHUSI.
3anaun pabOTHL: U3YYUTh METOAMKY pacueTa OCBEIICHHUS.

2 TEOPETUYECKUE CBEJIEHUSA

2.1 HpI/IMepr pacdeTra oCBCICHUA 0T TOYCYHBIX HCTOYHHUKOB

3agaua 1

B momemenun pacmnosiokeHbl Tpu ucTouHHMKa cBera (Toukn B, C, P) Ha
paccTossHUM S5 M Jpyr OT Jpyra u 8 M. BpicoTa HMCTOYHMKOB CBETa OT I0Jia
cocrapisier 8 M. Cumma cBeta kKaxaoro wucroyHuka paHa 5000 kn. Haittu
OCBEIICHHOCTh B TOUKE A, MOJ CpeIHel Jammoi (pucyHok 7.1).

ST am P

8 M 1 r2 &

=

Y !
S S S S S
A
Pucynok 1.1 — Cxema pacnonoxeHust Jamil

Pemienne:

OcBeleHHOCTh omnpeenseTcs no Gopmyie

l.cos® o
E-—>%
r

riae E — ocBeneHHOCTD, JIK;
| — cuna cBera, K,
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CoS o — KOCHMHYC yIJIa HAmpaBJICHUS Jyda CBETa OTHOCUTEIBHO HOPMAId K

paboueit moBepXxHOCTH (1101);
I — pacCTOSIHAE OT UCTOYHHUKA CBETA JI0 PACUYCTHON TOUKH, M.

I. Ol'[pCI[eJ'II/IM OCBCIICHHOCTH B TOYKC A oT ucrtouHuka caera B:

Iz -cosa
Ep="—"1
n

rae Eg — ocBeleHHOCTh B TOUKEe A OT UCTOYHHUKA cBeTa B, JIk;
Ig — cuna cBeTa OoT uCTOUHUKA cBeTa B, KI1;
COSOL — KOCHHYC yTJIa HallpaBJICHUS JTy4a CBETA OTHOCUTEIBHO HOPMAJIU K
pabouell TOBEPXHOCTH, TO €CTh KocuHyc yriia BAC;
1 — paccTosiHUE OT UCTOYHMKA cBeTa B 110 Touku A, M.
Haiinem r; wu3 TtpeyroabHuka BCA (mpsiMOyroibHBIM, Tak Kak
nepnesaukyisipua BP):

[To Teopeme IMudaropa BA% =BC? + AC?,
r,=BA =/BC? + AC?,

L=v5°+8°=94wm

AC
coso.=—,
BA

coso = i =0,85,
9,4

£, = 5000-0,85 _ 51 e

0,42

2. Onpenienium OCBEIIEHHOCTh B TOYKE A OT ucTOYHUKa cBeTa C:

£ _lc-cosa
Cc— 2 !
.
riae Ec — ocBemeHHocTh B Touke A oT nctounuka cseta C, JIK;
|c — cmma cBeta ot uctounmka ceera C, Ki;
I, — paccTosiHuEe OT UCTOYHMKA cBeTa C 10 TOUKH A, M,

cos0°=1,

~ 5000 cos0°

=78 JK.
32

Ec
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36



3. Onpenenum OCBEIIEHHOCTh B TOYKE A OT UCTOYHUKA cBeTa P:
tak kak A BCA nogooen A CPA. 1o ri=r; u E;=E;
Ep =51 nk.

4. HaiineM oOIIyI0 OCBEHIEHHOCTh OT TPEX UCTOYHUKOB CBETA B TOUKE A
E=Eg +E¢ +Ep,
E=51+78+51=180 nxk.
Otger: E = 180 nk.

2 Pacyer 0011€ro MCKYCCTBEHHOI'0 OCBELIECHUSI MeTOA0M KOd(¢uumueHTa
HCIO0JIb30BAHMUS CBETOBOI0 MOTOKA

3agaua 2

B kommbroTepHOM 3aie pasmepamMu 8x6x4 M pacroyIOKEHBI CTOJIBI BBICOTOM
0,8 M. BricoTta noaseca cBeTwiIbHUKOB OT motoika 0,1 M. HopmaTuBHOE 3HaueHue
ocsemenHoct 300 nk. KoadduiumeHT wucmonap30BaHus CBETOBOro Imortoka 0,6,
ko3 duiment 3amaca 1,3, koapduurent HepaBHoMepHocTH cBeta 1,1. Tpebyercs
HapHCOBATh CXEMY PACIOJI0KEHUSI CBETUJIILHUKOB Ha MOTOJIKE U BHIOPATH JIAMIIBI.

ln,m

4 m

;'r 0,8m

am
i o B m

Pucynok 2.1 — Cxema KOMIIBIOTEPHOTO 3aj1a
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1. HpeI[HO)KI/IM PacCIoJIOKCHUC CBCTUJIBHUKOB Ha ITOTOJIKC ITOMCIICHU S

1M 2m
3 = [ =
A .
1.9M
¥
4
Im
£ M
X
1,5M
¥ b ;
8 m
s e

Pucynok 2.2 - Cxema pacnoioxeHHsI CBETUIILHUKOB B IOMEIICHUN

2. PaccunTaemM CBETOBOI IMOTOK JJIsi BOCBMHU CBETHUJILHUKOB B MOMEIIEHHUU
exa:
E-S-K, -z
bo=——32
N-n

riae @ — cBETOBOM MOTOK, JIM;

E — HopMaTHBHOE 3HAYEHUE OCBEIICHHOCTH, JIK;

S — mIomaas NOMEIIEHNS, M

K3 — ko3¢ dunment 3anaca, yduThIBalOUIUN CHUKEHHE CBETOBOT'O MOTOKA 34 CYET
3aMbIJICHHOCTH CBETHJILHUKA,;

Z — k09 (ppuIMEeHT HEPABHOMEPHOCTH OCBEIIICHHUS,

N — YHCJIO CBETHIILHUKOB;

N — KO3 PUITMEHT UCTIOTB30BAHMS CBETOBOTO MOTOKA.

Haiinem miomanas NOMEICHUS

S=8.6=48 M’
TOT 1A
- 300-48-13-11 _ 4290 .
8.0,6

3. [Ipenmnonoxum, 4To KaKJIblii CBETUIBHUK UMEET oAy Jamiy. [To Tabmure 1
BBIOMpaeM MapKy JIamIl:
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TaOmumna 1

JIFOMUHECIIEHTHBIC JIAMIIbI
Tun CBeTOBOM MOTOK, JIM
JILI-20 820
JI1-20 920
JIb-20 1180
JIILI-40 2100
JI-40 2340
JIb-40 3120
JIILI-80 3740
JIJ1-80 4070

[Tpumem smamnel mapku JI/1-80 co 3HaueHnem cBetoBoro noroka 4070 mm.

4. PaccumTaeM OTKJIOHEHHE IIOTOKaA BBI6paHHOﬁ JaMIIbl OT pacCdCTHOI'O
3Ha4YCHMA:

A:%.loo,

Tabn

riae D,6, — TAOMMYHOE 3HAYCHHE CBETOBOIO ITOTOKA, JIM;
@ — pacueTHOE 3HaY€HUE CBETOBOTO MOTOKA, JIM;
A — OTKJIIOHEHHE TTOTOKAa, %o,

Ao 4070 —-4290
4070
JlomyckaeTcsi OTKJIOHEHHE TTOTOKA BRIOPAHHOM JIAMITBI OT PACYE€THOTO JI0
—10% u +20%. B mnpoTuBHOM ciy4yae HEOOXOAUMO U3MEHHTH IIJIAHUPOBKY
CBETHJIbHUKOB.

Jlydmie npuHATH CBETWIbHMKH C AByMsa jamnamu JIJ[-40, Torma cBeTtoBoi
NOTOK OT cBeTUIbHUKA D1=2D)1;149=2-2340=4680 M.

A 4680 — 4290
4290

-100=-5,4 %.

-100=9 %.

OtBeT: 8 cBeTUIBLHUKOB ¢ AByMs Jammamu JIJ[-40.

3 3AIAHUE HA PABOTY

3.1 BbeiOpaTh HEOOXOAMMYIO CXEMY M PacCUMTATh IapaMeTpbl OCBEUIECHUS MO
3aJIaHHIO TIPENIOJaBaTesl.

4 MOPAIOK BBIIIOJIHEHUSA PABOTBI

4.1 3yunTh METOOUKY pacyeTa napaMeTpoB OCBEILICHHUS.
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4.2. PaccuuTaTh OCHOBHBIE MapaMeTpbl oOcBewleHUs. VcXoaHble pa3mepbl
BBIJIAET IIPENIOAABATEIb.

5 O®OPMJIEHME OTYHETA

OTuer OOKEH coAep)KaTh: Ha3BaHHE M LENb PAa0OTHI, CXEMBI, pacueT
napameTpoB.

6 KOHTPOJIBHBIE BOITPOCBI
1. ITomemenne 1exa umeer pasmepbl 20x60 m. OOIIee UCKYCCTBEHHOE OCBEIICHHE
OCYIIECTBIISIETCS CBETUJIBHUKAMH, PacloJiokeHHbIMU Ha BbicoTe 10 M. Kakum
METOJOM CJIEAYET BBIINOJIHATH PACUET OCBEIICHUS?
2. Ilpou3BoacTBEHHOE TMOMeENIEHUE UMeeT pa3Mmepbl 8%20 M. CBETUIBHUKH
MOJABEIIMBAIOTCS HA MOTOJIKE Ha BbIcOTE 6 M. KakuM MeTO/IOM clielyeT BBINOJIHATH
pacyeT 00IIero UCKyCCTBEHHOTO OCBEIICHHUS?
3. B uexe, umeromieM pasmepsl 2060 M 1 BbicoTy 12 M. KoJIoHHBI pacnionoeHbl Ha
paccTostHUM 6 M Apyr ot npyra. ['me cienyer pacnojaratb CBETHJIBHUKHA OOIIETO
HMCKYCCTBEHHOT'O OCBEILICHUA?
4. Kakolt pakTop HE YUUTBIBAETCS MPHU pacyeTe OOIIEro HCKYCCTBEHHOTO OCBEIICHUS
METOJI0M KO3(ppHUILIMEeHTa UCTIOJIB30BAHUSI CBETOBOT'O MOTOKA?
5. Kakoil (akTop HE VYYMTHIBAIOTCA NpH pacdere OOLIEro HCKYCCTBEHHOIO
OCBEILEHUSI TOUCYHBIM METO0M?
6. Kakue mnapameTpbl  y4YUTBIBA€TCA NPU pacyeTe OOIIEro HMCKYCCTBEHHOIO
OCBEILEHUS] METOI0M K03 (DUITMEHTA UCTIOIB30BaHUs CBETOBOTO MOTOKA?
7. Ilo xako# hopmysie onpeaensieTcsi CBeTOBOM MOTOK CBETUJIbHUKA?

Cnucok aureparypsl

1. CpencrBa 3ammThl B MaIlIMHOCTpoeHMH: Pacuer W mNpoeKTHpoBaHUE:
CnopaBounuk. C.B.benoB, A.®.KoswsakoB, O.®.Ilapromun u gap.; Iloxg pen.
C.B.benosa. — M.: Mammunoctpoenue, 1989.- 368 c.

2. be3onacHocTh MpOU3BOACTBEHHBIX MpoiieccoB: CrnpaBounuk/ C.B.benos,
B.H.bpunza, b.C.Bexmun wu ap., Ilom o6m. pen. C.B.benoa.- M.:
Mammunoctpoenue, 1985.- 448 c.,
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"Pacuer 00111€00MEeHHON BEHTHUJIAIHUH MO TEIVION30LITKAM "
1 IIEJIb U 3AJIAYHA PABOTbI

[lenp paOoOTHI: HAYYUTHCA BBINOJHATH PACUET MAapaMeTpPOB OOIIEOOMEHHOU
BEHTWJISILIUU [IPU HAJIMYUU TETION30BITKOB.

3amaun paboOTHI: M3YYHTh METOJUKY pacueTa MapaMeTpoB O0OICOOMEHHON
BEHTW LMY [IPU HATMYUU TEIIOU30BITKOB.

2 TEOPETUYECKUE CBEJIEHUSA

VYaanenne H30BITOYHOrO TeEIUIa W3 MOMEIICHHUS O0ECrneYrMBaeTCs 3a CUeT
IIPUTOKA CBEKETro BO3/yXa, €ro HarpeBa u BrIOpoca Harpetoro Bo3ayxa. KoaudecTo
PUTOYHOTO BO3/yXa MOXKET OBITh OIPEAeNICHO Mo GopmyIie:

QH36
an = , ( 2.1 )

C.p.(thX 'tr[p)

rae Ly, - KOIM4YeCTBO MPUTOYHOIO BO3/yXa, HEOOXOAMMOrO JUId yIaJIeHH TEIlIa,
Ms/q;
Q.56 - M30BITOYHOE TEIUIOBBIACICHUE, KJ[XK/4;
C - TemmoeMKocTh Bo3ayxa, KJUk/(kr °C);
P - IUIOTHOCTH IPUTOYHOTO BO3IyXa, KI/M’;
teux - TEMIIEpATYpA BO3yXa, BBIXOASAIIETO U3 IIOMEIICHUS, °c;
t,, - Temmeparypa IPpUTOYHOIO BO3IyXa , °c;

Temneparypa BO31yXa, BBIXOJSIIETO U3 IIOMELIECHHUS, OIPEAEIACTCS 10

AMITUPUIECKON popMmyIie:
thx:tp.3.+At(H'2); (22)

rae  t,s; - TeMmeparypa B pabodedl 30HE (IIPUHUMAETCS PABHOH tyopy 110
CaulluH 2.2.4.548 - 96), °C;

At - TeMIepaTypHbIi TpagueHT 1o BeicoTe momenieHus (At =0,5...1,5 0C/M);

H - paccrosHue OT 1mosa 10 IEHTPa BBITSKHBIX TPOEMOB ( pUCYHOK 2.2 ), M.

TeMmneparypa mpUTOYHOTO BO3yXa MPU HATUYUUA U30BITOUYHOTO TEILJIa JOJDKHA
65ITh Ha 5-8 °C HiDKe TeMIepaTyphl Bo3ayxa B paboueii 30He. Ecii 9Toro Hemb3s
HDOOUTBCS (TIPH ty,p OONBIIE +20 °C), T0 HEOGXOIMMO MPUMEHSTh KOHIUIIHOHEPL.

Jly1st BBIOOpA THTIA M KOJIMYECTBA KOHJAUIIMOHEPOB, HEOOXOIUMO PaCCUUTATh
KOJIMYECTBO BO3/1yXa, MOJaBaeMOro B MoMeIieHue, mo hopmyne (2.1), rue
BeIpakeHUE (14 - tnp) HEO0OXOAUMO 3aMEHUTD HA (Yo - tnp = A tiony), TO ECTH elIe
BBIYECTh PA3HOCTh TEMIIEPATyp Ha BXOJI€ U BbIXOJE KOHAUITMOHEPA (A oy,
npuHumaercs §...12 °C).
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PacyetHoe konmuecTBo Ly, caeayer cpaBHUBATh C BO3MOKHBIM IPUTOKOM H
BBIXOJIOM Bo3ayxa. [Ipu ecrecTBeHHON BEHTWISALIUU (adpalliK) BIOPOC BO3TyXa
IpoUCXoUT yepe3 Bepxuue ponapu. [Ipunss ckopocts Beixosa Bozayxa 0,5...1,5 m/c
MO>KHO PacCUMUTaTh KOJUYECTBO BO3AYyXa, BRLIOPACKIBAEMOTO B aTMOC(eEpy 1O
dbopmyie:

Lewsp =V F 3600, (2.3)
rae  Lgyep - BOSMOXKHOE KOJIMYECTBO BO3/lyXa, BBIOPACHIBAEMOE U3 a9PALUOHHOIO
domaps, M/
V - cKOpoCTh BO31yXa uepe3 (OPTOUKU Wi PpaMmyTH, M/C;
F - CyMMapHasi IjI0Ia/ib NpoeMoB B hoHape, M,

PI/ICYHOK 2.1 - Cxema BCHTHJIILWHU ITIOMCIICHHUA C HCTOYHHKaMHU TCILIa

2.1 IIpuMepsl pacyera HEOOXOAMMOI0 BO3TyX000MEHA

NJIS1 yAaJieHUs1 TenJIou30bITKOB

3agaua 1

B uexe pacnonaraercs ogHa nedb MoIIHOCTBIO 20 kBT. Koadduuuenr,
YUHUTHIBAIOIINI TEIJIOBBIIETIEHUE OT o0opyAoBaHus, paBeH 0,5. Kakoe koamdecTBo
Teria BhIIEISAET NeUb?

Pemenue:
Haiinem MHTEHCUBHOCTD BBIJAEJICHUS TeIlIa:
Q=3600-k- N, (1.1)

rae Q — MHTEHCUBHOCTD BBIACICHUS TeInIa, K K/,
K — k03 HLIreHT, yUUTHIBAIOIIHNI TEIUIOBBIACICHHE OT 000PY/I0BAHNS;
N — moTpebsiemasi MOIITHOCTh 000pyI0BaHus, KBT,
Q=3600-0,5-20=36 000 x/]>x/u.
OtBet: 36 000 xJIx/4.
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3agaua 2

NuTeHCHBHOCTE BhIAeaeHHs TemioThl B mexe 36 000 x/[x/4. Paccrosaue ot
10JIa 10 LEHTPA BBITSHKHBIX poeMoB 10 M. Temneparypa NpuTOYHOrO BO3AyXa 20°C.
Temmeparypa B Bo3ayxe paGoueii 3omb 28°C. IToMelIeHHE LexXa IPOBETPHBACTCS
yeTelpbMsl GopToukamMu paszMmepamu 40 cmx50 cMm. Bo3ayx BXoauT dYepe3 JBe
dopTouku U BRIXOIUT uepe3 nBe popTtouku. CkopocTh ABMKEHHUS Bo3ayxa 0,5 m/c.
[TpousBectu pacuet BO3ayX000MeHa MOMEIIICHUS 11€Xa U ClIeJIaTh COOTBETCTBYIOIINE
BBIBO/JIBI.

Pemenmne:

1. OnpenenuM, CKOJIBKO BO3ayxa OyAeT MPOXOJUTh Yepe3 €CTECTBEHHYIO
BEHTHJISILIUIO:

Trac Lq) — KOJIMYCCTBO BO3AYyXad, BXOIAMICTIO B ITIOMCIIICHUE Y€PE3 (I)OpTOLIKH, Ms/q;

F4- miomans poprouek (cymMMapHasi), M7
Vg — CKOPOCTh BO3yXa, IPOXOAIIEro uepe3 GOopTOUKH, M/C,

L, =3600-2-0,4-05-05=720 m’/u.

2. OHpCIIeJII/IM KOJIMYCCTBO BO3JyXd, KOTOpPOC HGO6XOI[I/IMO YOAJIIUTb U3
IMOMCUICHUA B CAMHUIY BPCMCHU,

QI/I36
L= : 1.3
p'c'(tBLIx_tr[p) ( )

rae Q,;; — KOJIMUECTBO TEILIA, BRIACIAEMOro B IOMEIIEeHHE, K/ K/4;
L — Koau4yecTBO BO3ayxa, HEOOXOIUMOTO JIJIs yIaJICHHS N30BITKOB TEILIa, MS/LI;
p - TJIOTHOCTbH BO3/yXa, KT/M;
C — TEIJIOEMKOCTbh BO3/1yXa, K)LK/KF-OC;
tsux — TEMIIEpATYPa BO3/1yXa, BBIXOIAILIETO U3 IOMEIICHHUS, °c;
t,, — TeMIepaTypa IPUTOYHOIO BO31yXa, °C,

tyox = Loy +A-(H=2), (1.4)

BBIX

rae t,,x— TeMIeparypa Bo3ayxa, BEIXOAAIIETO U3 TTOMEIICHHS, oC:
t,; — Temmeparypa Bo3ayxa pabodeil 30Hbl, oC:
H — paccTostaue ot moja 10 a’parmoHHOro ¢oHaps (MM PacCTOSHHE 10 IEHTPa
BBITSDKHBIX ITPOEMOB), M;
A — TeMmmepaTypHbBI TPAIUEHT MO BHICOTE MOMEIICHHUS, °C/m, TeMIiepaTypa
MOBBIIIIAETCA 110 BEICOTE MoMemenusd Ha 0,5...1,5 °C/m.
[To popmymne (1.4)

=28+1-(10-2)=36"C,

tBI)IX
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_ 36000
1,2-1-(36 - 20)

CpaBHUBaeM MOJYYCHHBIC PE3yJIbTATHI:

Ly =720 M3/q, L=1875 M4 u JleJIa€M BBIBOJ], YTO €CTECTBEHHOHN BEHTWJISALIMU
HEI0CTATOYHO.

B nanHOM cimydae HE0OXOIMMO OOECTEYNTh MEXaHWYECKYI0 00IEeOOMEHHYIO
BEHTWIALIUIO, T.€. TOCTaBUTh B (DOPTOUKM BEHTUJISATOP IS BHITSDKKH BO3TyXa.

MOXHO YMEHBIIUTH TOCTYIICHHUE TEIIa B IOMEIIEHHUE ITyTeM YCTaHOBKH
TETIO3ATUTHBIX dKpaHOB. Eciu 3T0 HEBO3MOXKHO, TO CIEAYeT MPUMEHUTh MECTHBIN
OTCOC y TI€UH, I YAAJICHUS W30BITKOB TETIA.

~1875Mm°/u.

3agaua 3

Heobxoaumo obecrnieunth TeMiiepaTypy B BO3Ayxe paboueil 30HbBI 23°C.
Temmeparypa mputodHoro Bosgyxa 25°C. VIHTGHCHBHOCTH BBIICICHHUS TEIUIOTHI B
nexe 36 000 x/[x/4. PaccTossHue oT moJia J0 IIEHTpa BBITSDKHBIX MpoeMoB 10 M.
PasHOCTb TEMIIEpaTyp Ha BXOJAE M BBIXOJAC M3 KOHIMIMOHepa cocraBisier 8 °C.
Paccuutath HE0OXOAMMOE KOJUYECTBO BO3JyXa I[I0JaBAEMOTO B IOMEIICHHUE
KOHJIULIHOHEPOM.

Pemenmne:

OHpCIICJ'H/IM KOJIMYECTBO BO3ayXa YAaJIsaeMoro nus3 ITIOMCIICHUA
KOHJUITWMOHHUPOBAHUCM:

Qe
L = Lk , 1.5
o p'c'(tBLIx _tnp +AtK0HI[) ( )

r71€ L o5, - KOMMHIECTBO BO3AyXa MOAABAEMOrO B TOMEIICHNE KOHIUIIMOHEPOM, M*/d;
Qi3 — KOJIMUECTBO TEIJIa, BBIACIIEMOTro B moMernienne, kJx/4;
p - ITOTHOCTB BO3AYXa, KI/M°
C — TeII0eMKOCTh BO3ayXa, KJk/kr-"C;
tyux — TEMIIEPATYpa BO3AyXa, BHIXOAAIIETO W3 MOMeIeHns, "C;
t,, — TEMIIEepaTypa IPUTOYHOTO BO3yXa, °C.
Atyouy - PABHOCTB TEMIIEPATYP HA BXOJIE U BBIXOJE U3 KOHIUIIMOHEPA, °C,

tyox = tpy +A-(H—2),

BBIX

rJ1e t,,— TeMIIepaTypa BO3IyXa, BBIXOISIIET0 U3 MOMeIeHs, "C;

t,; — TemIepaTypa Bo3ayxa paboueil 30Hbl, °c;

H — paccrosiaue ot nosa 10 a’panoHHOro (GoHaps (WM paccTOsTHUE IO IIEHTpa
BBITSKHBIX TIPOEMOB), M;

A — TeMIepaTypHBIi IPagHeHT 10 BBICOTE HOMEIIeHHs, *C/M.
ITpuaumaem A =1 OC/M, TOrIa

t,. =23+1-(10-2)=31°C.

BBbIX
ITo dhopmyie (1.5)
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L 36000
o 1,2-1-(31-25+8)
910 3HA4YUT, 4YTO HGO6XOI[I/IMO B3JATb KOHIUIOHUOHCPD C IIPOU3BOAUTCIIbBHOCTBIO

L=2140 m%/u MIpY Pa3HOCTH TEMIEpPATyp Ha BXOJAE W BBIXOJI€ U3 KOHAUIMOHEpA 8
0
C.

= 2140 m/u.

OTtBeT: Lyoy; = 2140 M3/,
3apaua 4

B nomemennn pazmepom 8x20x15 m ycrtaHoBieHbl Tpu mneuu. [lepBas neus,
MOIIHOCTBIO 5 KBT, BoiienseT B nomeuenue 10% temia, BTopast nedb, MOITHOCTHIO
10 kBT, BoimensieT 20% Ttemnna, TpeThs neub, MolHOCTHI0 20 kBT, BhiAenser 30 %
tera. Onpeaenutb HeoOXOAUMBIA BO3yXOOOMEH, €CJIM TeMIlepaTypa MPUTOYHOTO
Bozayxa 18 °C, a HOpMaTHBHOE 3HAYEHHE TeMIeparypbl paboueir 3ombl 28 °C.
I110THOCTB BO3IyXa 1,2 KI/M°, TILIOEMKOCTh BO3IyXa
1 xJIx/(xr-°C), TeMIepaTypHBIi TPAJUEHT 110 BbIcoTe momemenus 1 °C/m.

Pemenmne:

1. HeoOxomumplii BO31YyXOOOMEH B  TOMELIEHUM OMNPEACNSIeTCs MO
dbopmyie:

— QH36
p ) C(tBLIX - tnp)

raie L — KoamdecTBO BO3ayxa, HEOOXOAUMOE I yAaJeHUs HM30BITKOB TEIIa W3
TTOMEIIICHMS, M3/q;
Qi35 — KOTMUECTBO TEIUIA, BBIAEIsIEMOE OT o0opyaoBaHus, KJ[x/4;
p — IIIOTHOCTB BO3IYXa, KI/M°,
C — TEIIOEMKOCTh Bo3ayxa, kKJ[x/(xr - °C);
tyx — TEMIIEPATYPA BO3IyXa BBIXOIAIICTO M3 moMereHus, “C;
t,, — TeMIepaTypa IpUTOYHOrO Bo3ayxa, °C.

2. KonnyecTBo Temiia, BbIICIIEMOE OT 000PYI0BAHMS, OMIPEACIUM 10 (hopMyJIe:
Q.. =3600-N-K,

rae N — MoiHOCTh, noTpedisiemast o0opyaoBaHueM, KBT;
K — xoa¢dpuiirieHT, yauThIBatOIIMi TEIUIOBbIIEIEHNE OT 000PYI0BAHMS,

QLo =3600-5-0,1=1800 x{x/u;
QZneqn =3600-10- 01 2=17200 KI[)K/‘I,
Q;,0y =3600-20-0,3=21600 «/x/4;
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Q.5 = > Quowes =1800+ 7200+ 21600 = 30600 /.

3. Temmeparypy BO3AyXa, BBIXOIAIICTO M3 IOMEIICHUS, OIPEACTUM TIO
dbopmyie:
t ='[p3+A(H—2),

BbIX

rae t,, — IomycTHMoe HOpMUpYEeMOe 3HaUCHHE TeMIIepaTyphl B padoueii 30ue, °C;
A - TeMITepaTypHBIi TPaJUeHT 0 BBICOTE ToMerteHus, “C/M;
H — BbIcOTa OT 10J1a 10 BBITSDKHBIX PEHIETOK, M,

t,. =28+1(15-2)=41°C.
Takum 006pa3om, HEOOXOAMMBIN BO3TyXO00OMEH paBeH:

= 30600 =1100 m*/u.
1,2-1(41-18)

OtBeT: HEOOXOAMMEIT BO31yX000MeH paBeH 1100 m>/u.

3 3AIAHUE HA PABOTY

3.1 BbiOpaTh HEOOXOAMMYIO CXEMY M PACCUUTATh MapameTpbl 00IIE0OMEHHOM
BEHTW ALY [IPU HATUYUU TEIIOU30BITKOB.

4 MOPAIOK BBIIIOJIHEHUSA PABOTBI

4.1 V3yunuTh METOJIMKY pacyeTa mapameTpoB 00IIEOOMEHHON BEeHTHIIAINH TPU
HAJIMYUU TETJIOU30BITKOB.

4.2. PaccuWTaTh OCHOBHBIE TMapameTpbl OOIICOOMEHHON BEHTWISIIIUM TPU
HAJIMYUU TETJION30BITKOB. MIcX0MHBIE pa3Mephl BbIIAET PETOaBaTeb.

5 O®OPMJIEHUE OTYETA

OT4yer nOJDKEH coAep)kKaTh: Ha3BaHHWE M Ieb Pa0OTHI, CXEMBI, pacyeT
napameTpoB.

6 KOHTPOJIBHBIE BOITPOCHI

1. ITo xkakoMy HOPMAaTUBHOMY JOKYMEHTY BBIOMPAIOTCS TTapamMeTpbl MUKPOKJIMMATA
JU1s1 TPOU3BO/ICTBEHHBIX TOMEILICHHI?

2. Kakoit mpuHMMaeTCs BbICOTa paboyeit 30HbI MPOU3BOCTBEHHBIX MTOMEIICHUI?

3. Kak u3MeHnsieTcs reMneparypa Bo3ayxa 0 BbICOTE OMEIIEHUSA?

4. Ecnu mapaMeTpbl TeMImepaTypbl BO3AyXa B IMPOWU3BOJICTBEHHOM IOMEIIEHUHU B
TeIUIbIN TIepUOJ T0Jla COCTABIISIOT: ONTUMAaNIbHBIE 20-22 0C, nonyctumbie 18-19,9 u
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22,1-27 °C, 10 KaKyio TeMIepaTypy ClIeayeT BHIOHpATh IPH pacueTe 0OIeoOMeHHO
BEHTUJISILIMU TI0 TETUIOBBIIEIECHUIO?

5. Tlo xakoii ¢dopmyne ompenensieTcss TemIeparypa BO3AyXa, BBIXOISIIETO W3
NOMEIICHUS Ly, -

6. 1o xakoii ¢popmyse onpenensieTcss HEOOXOIUMBIN BO31yX000MeH B omelnieHuu L
IIPU HAJTMYUH TEIION30bITKOB Y Q7

Cnmcoxk Jiureparypsl

I. CpeactBa 3ammThl B MAIIMHOCTpOEHUHU: PacdyeT W MOpOEeKTUpOBAHUE:
CnopaBounuk. C.B.benos, A.®.KozwsikoB, O.®.Ilapronun u gp.; Ilox pen.
C.B.benosa. — M.: MammnocTtpoenue, 1989.- 368 c.

2. be3omacHOCTh MPOU3BOJACTBEHHBIX mpoleccoB: CnpaBounuk/ C.B.benos,
B.H.bpunza, b.C.Bexkmuun wu ap., Ilom o6m. pen. C.B.benoa.- M.:
Mammunoctpoenue, 1985.- 448 c.,
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"OCHOBBI BbIOOpa U pacyeTa TeNJI03AIUTHBIX IKPAHOB "

1 OEJIb U 3AJTAYM PABOThI

[lenp paOoOTBI: HAY4YUTHCS BBINOJHATH BBIOOPp M pacueT IapaMETPOB
TEIUIO3aLIUTHBIX SKPAHOB.

3amaun  paboOThl: HM3y4YWTh METOAMKY BbIOOpAa M pacyeTa NapamMeTpoB
TEIJI03aIUTHBIX YKPAHOB.

2 TEOPETUYECKUE CBEJIEHUSA

2.1 Bpi0Op 1 pacueT TeII03AMUTHBIX IKPAHOB

9KpaHI)I OBIBAIOT — TCILNIOOTpAXKAIOIMUC, TCINIOIIOIIOIIAOMINE U TCINIOOTBOAAIIHC:

® TEIUIOOTPAXKAIOIIUE — 3€PKAIbHBIC, JTMOO CO CBETIION MOBEPXHOCTHIO (Oemas
KECTh, TOKPAIIICHHAS CTaJIh, ATFIOMUHUK);

® TEIUIONMOTJIONIAIONINE — CTaJbHOW JIUCT C TEIJIOM3OJAIMel (acOecTOBBIN
KapTOH WM IIAMOTHBIN KUPIUY), ATFOMUHUEBBIN JIUCT C TEIUIOM3OJISIMEH, IIIaMOT B
MOJIKUPIINYA, CTATbHAsS CETKa (AUaMETp MPOBOJIOKH 2 MM, JUAMETP OTBEPCTHH 2 MM),
CeTKa MOXET ObITh OJMHApHAs WM JBOMHas (Ha paccTosHUU 3 CcM), JBOMHAas
YMEHBIIIAET TMOTOK TEIJIOBOW SHepruu Ha 75 %, TakKe MOTYT HCHOJIb30BaThCS
3aKajI€HHbIC CUIIMKATHBIE WJIM OPTaHUYECKUE CTEKIIA;

® TEIUIOOTBOMASIINE — BOJIOOXJIAXKIAIOIINECS, CTATBHON JIUCT CO CTEKarolen
BOJIOM, CTAJIbHASA CETKA CO CTEKAIOIIEH BOJIOM, BOJIsTHAS 3aBECA, TAPOBBIE 3aBECHI.

B kagecTBe MarepuasoB Il HEMPO3PAYHBIX TEILIOOTPAKAIONIUX SKPAHOB
HCTIONB3YIOT anb(oib (ATIOMUHUEBYIO (OJIBTY), ATFOMUHUN JTUCTOBOM, OCITYIO KECTh,
ATIOMUHUEBYIO KpacKy. OKpaH COCTOUT M3 HECYIIEro Kapkaca, OTpaKarolen
MOBEPXHOCTU M JIeTaJell KPEIUICHHs] K JKpaHHPyeMOMYy O0OpYIOBaHUIO (PUCYHOK
2.3). MexakpaHHOE MTPOCTPAHCTBO MPU YCTAHOBKE HECKOJIBKHUX MPOCTHIX OJIMHAPHBIX
DKPAHOB TMPUHUMAETCS OOBIYHO (TI0 KOHCTPYKTHUBHBIM COOOpaXEHUSIM) PpPaBHBIM
20...25 mMM. YMeHbUIEHHE MEXIKPAHHOTO MPOCTPAHCTBA JI0 5 MM YIy4ylIaeT
TETJIO3AIIUTHBIE CBOMCTBA JKPAHOB BCICACTBUE YCTPAHEHUS KOHBEKTHBHOTO
TEII000MEeHa MEXKY CJIOSMH DKpaHa.
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a — 9KpaH u3 anb(oiis, YI0KEHHOTO psAJaMH B BO3AYIIHBIX MPOCIIOiKax; O -
9KpaH U3 CKOMKaHHOTO ajib(oisi B BO3AYIIHBIX MPOCIOIKaX; B — KOMOMHHUPOBAHHBIH
skpaH; 1 — Mertasmmueckuit mauct; 2 — ciod anbdons; 3 — ciaol wu3
TEIJION30JISILIMOHHOTO MeTallia; 4 — mpo(HIMpOBAaHHBIN ATIOMUHUEBBIA JIUCT; S5 —
paMKa

Pucynok 1.1 — KOHCTpYKTHBHBIE CXEMBI HENPO3PAYHBIX TETUIO3ALIUTHBIX
DKPAHOB

Ecnu BHyTpH 3KpaHa paccrosiHue Oosblie 25 MM, To Oy1eT BOZHUKATD SBJICHUE
KOHBEHIIUH, 110 3TOMY PacCTOsSIHUE HEOOXOAMMO JeNaTh MEHbILIE U IPUMEHSATh
HECKOJIbKO ¢J10€B. I TpyOOIIPOBOAOB TEIIOOTPAXKAIOIINE IKPAHbI
M3TOTaBJIMBAIOT B BUJIE KBAJPATHBIX KOPOOOB MM MONYLMIINHIPUYECKUX

CKOPJIYTIOK, BHYTPH OKJIeeHHbIX anbdosiem. [Ipu Temnepatype TpydomnpoBoaa 90

°C ¥ BBILIE NPUMEHSIOT JBOWHBIE SKPAHBI.
D¢ dexTuBHOCTH IKpaHOB: Oenas xecth — 80 %, anbdoas + acdect — 97 %.

Ha mieus ¢ TerwosbinenerneM Q = 2000 Br/m® = 2000 [ c/M? IIOCTABIIIH
skpan s dextuBHOCTHIO 80 %. KakoBa Oynet Q mocie mpoxoxaeHus TeIoM

JKpaHa?

Q =2000-0,2 = 400 Br/m?
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Oto0 3Hauenue Q Bce paBHO BbIlIe HOpMBI. HeoOXxoaumo cTaBuTh Ooee
s dexTuBHbBIN 3KpaH (Hanpumep 3dhHeKTUBHOCTHIO 97 %), Torna Q Oyner paBHO

60 Br/m* (Hopma 100 Br/m* ipu oGnyuenuu 25 % Ttera).

Henpo3pauHble 3KpaHbl paguallMOHHOTO OXJIAXKIEHUS — 3TO CBapHbIE WM
auThlie (C 3aMKHYTBIM 3MEEBHKOM) KOHCTPYKIMH, OXJIAXKJAaeMble MPOTEKAIOLIEH
BHYTpH BoJI0H (pucyHOK 2.4). X MOHO (yTepoBaTh ¢ OAHOW CTOPOHBI. BpemeHHbIe
DKpaHbl MOXXHO HM3rOTOBIISATH B BUJAE METAJUIMYECKUX IIMTOB, OPOIIAEMBIX BOJOM.
®yTepupoBaHHbIE TEMJIOOTBOAAIIME SKpPaHbl MOTYT HPUMEHATHCA NpU JIFOOBIX
BCTPEUAIOUINXCA B IMPAKTUKE WHTECHCUBHOCTSAX OOJydeHHUs, He(dyTepUpOBaHHBIE —
P HMHTEHCHBHOCTAX 5...14 kBT/M°, opolaeMble IIUTH — TPH HHTEHCHBHOCTSIX
0,7...3,5 KB1/M%

A=

I i

1 ) o
.-'!'F t: T o "{‘"
1 — moaBOA BOABI, 2 — CTOK BOABI, 3 — MEPErOpoOJKH; 4 — IIEPEIIMBHOE OKHO; 5 —
TpyOa ¢ BOJIOM Il IPOMBIBKH 3KpaHa; 6 — MOJIOCTh ¢ MEeperopoakamMu; 7 - MOJIOCTh
0e3 meperopoIoK

Pucynok 2.4 — BogooxnaxaaeMblil 3KpaH IJi1 paAUalMOHHOTO OXJIAXKIEHUS U
3aIUATHI OT TEMJIOBOTO OOJIYIeHHS pab0YnX MECT

[Tomynpo3pauHbeli 3KpaH — CTEKJIO C CETKOW, MPO3pPAYHbIE DKPaHbl —
CUWJIMKAaTHOE, KBapleBOE U HEOPraHMYEeCKOEe CTEKJIO, KOTOPOE€ MOXET OBbITh
IIPO3PAYHBIM MJIM OKPALICHHBIM B CMHUH LBET. YeM TOJIIE CTEKJI0, TEM JIy4llle OHO
norsomaet. Menosb3yroTes 3KpaHsl U3 IBOMHOTO CTEKJIA C IPOTOYHOU BOJAON BHYTPHU
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(axBapuyMHBIE 3KpaHbl), paccTosiHue Mexay crékiaamu 15 — 20 mm. Hmerores
BOJISIHBIE U [1APOBBIE 3aBECHI, KOTOPBIE CIyXaT [ IOJa4yr BO3yXa B I1EUH.

Jist  ompeneneHus — TeMIlepaTypbl BHYTPEHHEH TMOBEPXHOCTH  JKpaHa
MCIIOJIb3yeTCs popMyIia:

& + T4u.n. + T *
T3l — 4 H.9. 6
1+ 8/—1.3.

rae T, — Temneparypa BHyTpEeHHENH MOBEPXHOCTH IKpaHa, K;
€x.,, — IPUBEJICHHASI CTETICHb YEPHOTHI UCTOYHHUKA IKPAHA;
Tyn — TEMIEpaTypa HAPYKHON MOBEPXHOCTH UCTOUHUKA, K;
T, — cpenusis TeMiepaTypa Bo3tyxa B paboueit 30ne, K.

Hanpumep:
Tuyn =1200°C=1473 K

T,=30°C=303 K,

T

sl

=1100 K.

_ 4\/1+ (1473)* + (303)*
1+1

3 3AJIAHUE HA PABOTY

3.1 BeiOpaTh HEOOXOAMMYIO CXEMY M pacCUMTaTh IMapaMeTpbl YCTPOMCTBA MO
3a1aHUIO0 NPEIOIaBaTEs.

4 TTIOPAJOK BBIIIOJIHEHUS PABOTDI
4.1 3yunTh METOOUKY pacyeTa napaMeTpoB TEILIO3AMIUTHBIX SKPAHOB.
4.2. PaccuuTtaTh OCHOBHBIE MapameTphl 3KpaHOB. MlcxoaHble pa3Mepbl BbIAAET

nperoaaBaTclib.

5 O®OPMJIEHUE OTYETA
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OTder nODKEH conepkaTh: Ha3BaHWE W IIeJIb PabOTHI, CXEMBbI, pacyeT
napameTpoB.

6 KOHTPOJIBHBIE BOITPOCHI

1. Kakue 3KkpaHbl SBISIOTCS TEIIOOTpakaromuMu? Kak oHU yCTpOeHbI?

2. Kakwe 3Kkpanbl SBIAIOTCS Teronoromaromumu? Kak oHu ycTpoeHbl?

3. Kakue skpaHsbl SBISAIOTCA TEIIOOTBOASAIMMU? Kak OHU yCTpOEHBI?

4. Kakoil 3KpaH MMEET pAaMKy, TEIUIOM3OJSLHUIO0, CTAIbHBIE WU AJTFOMHHHEBBIC
JUCTHI?

5. Kakoil 3kpaH UMeeT EMKOCTH C BOJOW U TaM OCYLIECTBISAETCS MPOTOK BOJBI?

6. Kakoil 3kpaH UMeeT 3epKajibHbIE WU CBETJIBIE TOBEPXHOCTH?

Cnucok aureparypsl

1. CpencrBa 3amuThl B MAaIIMHOCTPOCHHHM: PacdyeT W MPOEKTUPOBAHME:
CnopaBounuk. C.B.benoB, A.®.KozwsakoB, O.®.Ilapromun u gp.; Ilox pen.
C.B.benosa. — M.: Mamunoctpoenue, 1989.- 368 c.

2. be3onacHoCTh MpOU3BOACTBEHHBIX mpolieccoB: CrpaBounuk/ C.B.benos,
B.H.bpunza, b.C.Bexmun wu ap., Ilom o6m. pen. C.B.benoa.- M.:
Mammunoctpoenue, 1985.- 448 c.,
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"Pacuyer ypoBHS 1IyMa H
NMPOEKTHPOBAHME CPEACTB 3aIUUTHI OT myma'

1 OEJIb U 3AJTAYM PABOTHbI

[{enp paOoThI: HAYYUTHCS BBIMOJIHATH PACUET MMapaMeTPOB IIyMa.
3anaun paboThl: U3yYNUTh METOAMKY pacyeTa apaMmeTpoB IIyMa.

2 TEOPETUYECKUE CBEJIEHUSA
[IIym ObIBaeT:
- MeXaHu4eckuil (0T BUOpaluu MEXaHU3MOB, YJapOB U T.I1.);
- DJIEKTPOMArHUTHBIA (0T BUOpalUMKU BUTKOB OOMOTOK TpPaHC(POPMATOPOB H

Jpocceneit);
- a’pOJMHAMHYCECKHH (OT TYpOYJICHTHOTO JIBMXKCHHS BO3IyXa);
- TUAPABIHYCCKHIM.
JIJIsl TIOCTOSTHHOTO IIlyMa YPOBEHb 3BYKOBOT'O JIABJIICHHS OIPEACISCTCS 110
bopmyie:
P
L, =20-Ig 5 21

0
rie P — cpeaHekBagpaTHYHOE 3BYKOBOE JIaBJIEHUE B JaHHOU Touke, [1a;
P, — moporosoe 3Hadenue 38yKoBoro gapienus (Py = 2-10” ITa).

MeponpusiTus o CHUKEHHUIO ITyMa HE0OXOAMMO BBIOMPATh B CIEIYIOUIEM
TTOPSIZIKE:

1) CHU3UTH IIIyM B CAaMOM UCTOYHHUKE (3aMEHUTH yJIapHBIC MPOIICCCHI
0e3ymapHBIMU, 3aMEHUTH BO3BPATHO-TIOCTYIIATEIbHBIC IBI)KCHHSI BPAIIATESILHBIMH,
CHU3UTH BUOpaInio). CHU3UTh a9POUHAMUYECKUNA [ITyM B HICTOYHUKE MPAKTHUECKH
HEBO3MOYKHO, IOATOMY HEOOXOAMMO MPUMEHUTH TIIyIIHUTeNu ryma 1 (pucynox 3.7).
DONEeKTPOMArHUTHBIN IITyM MOKHO CHU3UTH 3aKPEILIsisi BUTKA OOMOTKH
TpaHcHOPMATOPOB WK 3aJIMBAsI IPOCCENIA CMOJION, TyTeM YCTAaHOBJICHUS TIPOKIIAJIOK;

2) 3aKpbITh (€CIU ITO BO3MOXKHO) UCTOUYHHK IITyMa 3BYKOU30JIUPYIOIIUM
KOXKyXoM 2 (pucyHok 3.7). KoxyX 0ObIYHO M3TOTABIMBACTCS M3 METAJlIa, a BHYTPH
00JIMIIOBBIBACTCS 3BYKOIOIJIAIIAOIIUM MaTepHAIOM (PE3UHOM, MapaioHOM,
BOMJIOKOM). BeHTHIIAIIMOHHBIC WITH 3arpy30YHBIE OTBEPCTHS B KOKYXE HEOOXO0UMO
000py10BaTh TIIYIIUTEISIMU,

3) OTHENUTh UCTOYHHUK IITyMa OT OCTaJIbHOM YaCTH TTOMEIICHHSI 3BYKON30-
JTupyolen rneperopoakoi 3 (pucynok 3.7). Jlns oTpaxeHus 3ByKa meperopoaka
J0JKHA OBITh MaCCUBHOM, TJIOTHOM, ITOATOMY OHA U3TOTABIMBACTCS U3 KHPITHYA WUITH
OetoHa. J[Bepu B eperopoaKku cieayeT OOUBaTh KeIe30M; JIJIs OTACICHUS Pabounx
MECT OT IIIyMa MOTYT MPUMEHSITHCS DKpaHbl, KAOUHBI 5 U T.I1;
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4) 0OMHUIIOBBIBATH MOTOJIOK U BCE CTEHHI (OT 1.5 M 10 moTOIKA)
3BYKOIIOTJIONIA0IIeM MaTtepuaaomM. O0nuIoBka 4 MOXET MTPOU3BOIUTHCS KaK B
MOMEIIEHUSIX ¢ MCTOYHUKOM IITyMa, TaK U B COCETHUX MTOMENIeHUsIX (pUcyHOK 3.7).

CrnemyeT OTMETUTD, YTO MPU UCTIOJIb30BAHUM OOIUIIOBKH MOTJIOIIACTCS TOJIBKO
3BYK IMaJIaONTUH HA OOJIMIIOBKY, TOATOMY OOIIMI IITyM B TOMEIIEHUN MOXET OBITh
CHIDKEH MaKCUMaJIbHO B JBa pa3a ( Ha 6-8 nb). [l ymMeHbIIeHus TpsMOoro 3ByKa
MOTYT MPUMEHSTCS ITOPHI U3 MATKHX MaTePHAJIOB;

5) BBIAATh pabOTAIONTM UHANBUAYATBHBIE CPECTBA 3AIMUTHI: TIEMO(OHBI
(twtemsl), HaymHUKY 6, 3araymky wid Bkaaasimu no 'OCT 12.4.011-75.

B
Aa ) a/E

" £
1 2 3 5

1 — rymuTens; 2 — 3BYKOU30JUPYIOMIHMKN KOXKYX; 3 — 3BYKOU30JUPYIOIIAs

neperopojika; 4 — 3ByKOM30JUpyolas 00IUIIOBKA; 5 — KaOWHA; 6 — HAYITHUKHU

Pucynok 8.3 - MeponpusTus 1o 3amure oT Iryma

2.2 Ilpumepsl pacyera yPOBHS LIyMa

3agaua 1

YpoBHEM 1TymMa OT MNEPBOTrO UCTOUHHKA B pacueTHOM Touke 80 ab, oT BTOpOro
- 60 n1b, ot tperbero - 60 n1b. OnpenenuTs CyMMapHbIA YPOBEHb IIIyMa B pACUETHOU
Touke B momernennu Ha yactore f=1000 ['l OT 3THX TpeX HCTOYHHKOB.

Pemienne:

VYpoBeHs 1ryMa onpenensercs no popmyiie:
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P

Lo :20-Igp—, (1.1)
0
rae L, — yposens myma, 1nb;
P — 3BykoBO€ naBieHue, Ila;
Py — moporoBoe 3HaueHUE 3ByKOBOTO JiaBiieHus, [1a.
OT Tpex UCTOYHUKOB YPOBEHb IIIyMa OMpeesieTcs o Gopmyie:
P, P, P
L,=20-lg| t+-2+-2 | (1.2)
Po Py Py

rae P; — 3BykoBoe J1aBlieHHE IEPBOTO UCTOYHUKA ITyMa, [1a;
P, — 3ByKOBO€ J1aBJICHHE TIEPBOTO UCTOYHUKA ITyMa, [1a;
P1 — 3ByKOBO€ JJaBJieHUE TIEPBOT0 UCTOYHUKA ITyma, [1a;

Haiinem oTHOIIEHUS &, P—2 Hu &
Py Py P
J171s1 mepBOro UCTOYHUKA IIyMa ypaBHeHue (6.1) numeet Bua
80=20-1g &
Po

Otkyna

4=Igfi,

Po

OTHOLIEHUE

LTY)

Po
JIy1st BTOPOTO MCTOYHHMKA IIyMa

60=20-1g &,
Po
3:IgE23
Po

P2 _10°

Po
JJ1s TpeThero HCTOUYHMKA

% _10?

Po
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[ToncraBuB 3HaueHus B popmyiy (6.2) moxyuum

L, =20-1g(10* +10° +10°)=816 b.

OTBeT: Lp =81,6 1b.

3agaua 2

B momenieHnn 1iexa Ha pacCTOSHUM 2 M OT CTEHBI PACIONOXKEH HMCTOYHHUK
myma (touka A). Ha pacctosHumm 1 M OT HCTOYHMKA IIyMa YPOBEHb IIyMa
coctasisieT 80 nb. Pabouee mecto (Touka C) pacrnonaraercs Ha pacCTOSHUUA 3 M OT
uctouHnka myma. KosddummueHT oTpakeHHs OT CTEHBI MO 3BYKOBOMY JIaBIICHUIO
paBen 0,2. Hailitu ypoBeHb IIymMa Ha paboueM MecTe, €ClIM IIyM HUMEET JIBe
COCTABJISIIOIIME — MPSIMOM IIyM M OTPAKEHHBIM IIyM, MPU YCIOBUHU, YTO IIyM
OTpa)kaeTcsi B TOUKEe B OT CTeHbI, M yroy najeHus IIyMa paBeH yrily €ero OTPaXK CHHUs
1 paser 45° (pucyHok 6.1).

J LSS S S

Pucynok 1.1 — Cxema pacnonoxeHus paboyero Mecta oT UICTOYHHUKA [ITyMa

Pemenmne:

1. Ompenenum npsiMOM IIyM:

P
L,=20-lg—,
Po
rae L, — yposens myma, nb;
P — 3ByKkoBO€ namieHue, Ila;

Py — moporosoe 3HaueHHE 3BYKOBOTO J1aBieHus, 1a.
. P
1.1. Haiiziem oTHOIIGHHE —- HA PacCTOSHHMH | M OT HCTOUHHKA IIyMa:
0

P
L1:20'|g_1,
p PO

56



rae Ly — ypoBeHb llymMa Ha pacCTOSHUM 1 M OT HCTOYHHMKA 1IyMa, 11b;

P1 — 3ByKOBOE€ JIaBJicHHE Ha pacCTOSIHUU | M OT UCTOUYHUKA ITyMa, [1a,

80=20-1gL.
PO

4=Igﬂ,
Po

P
—1=10%
Po
1.2. Onpenenum ypoBeHb IifyMa (IPsIMOT0) Ha PAaCCTOSHUM 3 M OT UCTOYHHUKA
ryma, To €cThb B Touke C:
Py

L. =20-Ig

pnp 2’

Po " Tac
rae L, - ypoBeHb IPSMOro LiyMa Ha PACCTOSIHUU 3 M OT HCTOYHMKA 1IyMa, 1b;
np
Py — moporosoe 3HaueHKeE 3BYKOBOIO AaBjenus, I1a;
I'ac — PACCTOSIHUE OT HCTOYHHUKA IIyMa 10 Pa0OYero MecTa, M,

10*

L , =20- Ig3—2:60,9 I[B:61 I[B

Px

[Ipsimoii mrym B Touke C paBeH 61 nb.

2. OnpenenanM OTpaKEHHBIN ITyM:

OTpaskeHHBIN IIYM BKJIIOYAET B CEO0sI IBE COCTABIISAIOIINE:

- IIIyM, PaCIIpOCTPAHSIOIINICS 1O TOYKH B;

- IIyM, paclpoCTpaHsOIIMics OT Touku B 10 paboyero mecra.

2.1. Haiigem mym, pacpOCTpaHSIOIIUICS 10 TOYKH B:
P
L, =20-lg—21—
Pa1 2"
Po - TaB
rae LIOBl - YpOBEHb LiIyMa B To4ke B, 1b;

I'ng — PACCTOSIHUE OT UCTOYHHUKA IIIyMa JI0 CTEHBI, M.
[TpoBenem nonosHuTenbHOE ocTpoeHne AQO, NepneHANKYISIPHO CTEHE:
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A

Pucynok 1.2 - Cxema pacnosoxkeHus paboyero Mecta OT UICTOYHHUKA [ITyMa ¢
JOTOJHUTENBHBIM MTOCTpoeHueM AQO

Paccmotpum A AOB — npsimoyroseablid. [1o Teopeme IIudaropa:
AB =+AO® +OB”.

OB=2 M, Tak kak yroa OBA = 45° (3ByK OTpa)kaeTcsl MEepHEeHIUKYISIPHO 10
OTHOLIEHUIO K TOUKE B U yron nmajsieHust paBeH yriry OTpakxeHHsl).

AB=+2%2 +22 =283 wm,

10*
=20-1Ig Y —619 1B = 62 1b.

L 2

Pg1

2.2 Haiinem 1ryMm, OTpa3uBIIUIICS OT CTEHBIL:
Pg - K
L, =20 k{ﬂ}
’ Po-r
0 " 'ABB
rae Ly - ypoBeHb OTpaxxeHHOro myma, 1b;

Pg — 3ByKOBO€ J1aBJICHUE OTPAXKEHHOTO ITyMma, [1a;
I'ansc — cymMapHoe paccrosiune AB+BC, m.
PacemotpuM A ABC — mpsimoyromsasiii (yron ABC pasen 90°). TTo Teopeme
[Tudaropa:

AC? = AB? + BC?,
BC? = AC? — AB?,
BC =VAC? — AB?,

BC =+/32 -283° = 1 m.
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. P
Haiinem oTHOIIEHHE —2 B Touke B:

Py

P, 10

b~ ey 12488,

AB+BC=2,83+1=3,83 m.

OTpaXEHHBIN 1IyM B TOuke C

10%.0,2
L. =201 :

J =43 1b.
Otpaxennbiii mym B Touke C paseH 43 nb.

3. Haxoaum o6miuii mrym Ha pabodem mecTe:

P Pom

OHpCIICJII/IM OTHOHMICHHUC —— IJIA IIPAMOIO U ——— IJIA OTPAKCHHOI'O IIyMa:

0 0

PH
60,9 =20- Ig( P J
Py
P
3,05= |g[ p j
Py
P |90
Py
=)
43=20- Ig( - ]
Py
P
215-— Ig( o j
Py
POTp :102,15.
Py

Haxoaum ypoBeHs 3Byka B Touke C:

P P
Lc :20.|g(_np+ﬂ}
o Po

rne Lo - ypoBens myma Ha pabouem mecre, 1b;
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Porp — 3BYKOBOE JIaBJIIEHUE OTPAKEHHOTO IIyMa, [1a;
P.p — 3BYKOBOE JaBJIEHUE NPAMOTro Iryma, [1a;
Py — moporosoe 3HaueHue 3ByKOBOI'O AaBieHus, [1a,

Lc =20-1g{103% +10%%5)=62 1.

Otser: L =62 nb.

3 3AJAHUE HA PABOTY

3.1 BpiOpaTh HEOOXOAMMYKO CXEMy M pacCUUTaTb MapamMeTpbl IIyMa IO
3a1aHUIO TIPENIOJaBaTE.

4 TMMOPAJOK BbIIIOJIHEHUSA PABOTDI

4.1 M3yunTh METOOUKY pacyeTa IapaMeTpoB IIyma.
4.2. PaccuuTaTh OCHOBHBIE NapameTpsl IIyMa. McxomaHele pa3Mepsl BbIIAET
IIPENOAABATEIIb.

5 O®OPMJIEHME OTYHETA

OTueT JODKEH COoAepKaTh: Ha3BaHHE M LENb pPadOThl, CXEMBI, pacyeT
napameTpoB.

6 KOHTPOJIBHBIE BOITPOCBI

1. Ins onpeesieHus ypOBHS IilyMa HEOOXOAMMO IMOJIb30BaThCA KaKod (hopMynon?

2. HazoBute mapamerpsbl, Bxonadiiue B (HopMyny AJid ONpPENEIeHUs YPOBHS IIyMa
L,=20 lg(P/P,)?

3. Hanumure ¢popMyiy 1S onpesiesieHus! ypOBHS LIyMa.

4. Eciu ypoBeHb myma yBenuuutcss Ha 20 b, TO 3TO 3HAUUT, YTO 3BYKOBOE
JABJIEHUU YBEJIMYNIIOCHh BO CKOJIBKO pa3?

5. B pacuetHOl TOouke ypoBeHb Iyma OT oaHoro ctaHka 60 ab. Ilpu BkiItoueHuu
BTOPOTO TaKOTO € CTaHKa, PAcIOJIOXKEHHOIO Ha TOM K€ PacCTOSHUH, 4yeMy Oyner
paBeH CyMMapHbIi YpOBEHb LIyma?

6. 3ByKOMOTJIOIIAOMIAsl CIOCOOHOCTh CTEHKU KOXKyXa 3aBUCUT OT KakuX (PakTopoB?
7. Ecniu npu nomouu CU3 He ygaeTcss CHU3UTh IIyM O O€30MacCHOTrO YpOBHS Ha
CTaHKe, I/ie pabouyuil yrpaBiseT UM C MyJIbTa, TO YTO HEOOXOIUMO ClenaTh?

8. Korma pabodee MecTO pacrojio)kKeHO B 30HE OTPAXKEHHOTO 3BYKa, KaKOW BHU/I
3alUTHI OT IITyMa BBITIOJIHATE 00Jiee 11eJ1ecoo0pa3Ho?

Cnucok aureparypsl
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1. CpexactBa 3ammThl B MAIIMHOCTpOEHUU: PacdyeT W NpOEKTUpOBaHUE:
CopaBounuk. C.B.benoB, A.®.KoswsakoB, O.®.Ilapronun u gp.; Ilog pen.
C.B.benosa. — M.: Mamunoctpoenue, 1989.- 368 c.

2. besomnacHOCTh MPOU3BOACTBEHHBIX mporeccoB: CnpaBounuk/ C.B.benos,
B.H.bpunza, b.C.Bexmmun wu ap., Ilom o6m. pen. C.B.benoa.- M.:
Mammunoctpoenue, 1985.- 448 c.,
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"3ammura ot BUOpauuu'

1 OEJIb U 3AJTAYM PABOTHbI

Llenbs pabOTHI: HAYYUTHCS BBHINONHATH pacyeT MapaMeTpoB YCTPOMCTB IS
YMEHbILICHUSI BUOpALIUU.

3amaun paboTHI: M3YyYUTh METOAMKY pacueTra NapaMmMeTpoB YCTPOMCTB s
YMEHbIIIEHUSI BUOpaliu 000py10BaHUSI.

2 TEOPETUYECKUE CBEJIEHUSA

MHTEeHCUBHOCTh BHOpalMM MOET OBITh OIpeneieHa MO0 aMIUIUTYJe
Kose0aHuil Xmax, CKOPOCTH BUOpaLMu V U YCKOpeHUIo BuOpauuu a. IIpeanouyrenue
OTJAEeTCsl CPEIHEKBAIPaTUUYHOMY 3HAUEHHUIO BHOPOCKOPOCTH, T.K. KMHEMaTH4yecKas
SHEprusi, IepenaBaeMas  4YeJIOBEKy, MpsIMO  NPONOpPLUOHAJIbHA  KBaApaTy
BUOPOCKOPOCTH:

VYuurteiBas, 4To aOCONIOTHBIE 3HAYEHUS] BUOPOCKOPOCTH U3MEHSIOTCS B OUYEHb
IMIMPOKUX Ipesiesax, Ha MPaKTUKE Yallle UCIIOb3YETCsl YPOBEHb BUOPOCKOPOCTH

2
3 3
Lv=1019— =20-1g —,
Yo Y
rae Lv — ypoBenb BUOpockopocTH, 1b;
U — uzmepeHnHoe (MCTUHHOE) CPEIHEKBAPATUIHOC 3HAYCHHE BUOPOCKOPOCTH,

(9.1)

Mm/c;

U (, — moporoBoe 3Ha4eHHEe BUOPOCKOPOCTH, M/C.

IToporosoe 3madenne Bubpockopoctn U = 5.10° m/c — sT0 HamMeHbImee
3HaYeHUe BUOPOCKOPOCTH, KOTOPOE HAUWHAET OLYIIATh YEIOBEK.

MepornpusiTis M0 YMEHBIIEHUIO BUOPAIMK JODKHBI MPEAyCMAaTPUBATHCS TIPU

MPOEKTUPOBAHUU MAITUH U MEXaHU3MOB:

- 3aM€Ha BO3BPATHO-MOCTYNATEILHOIO IBUKEHUS BPAIIATECIIbHBIM;

- OaylaHCHPOBKA BPAIAIOIINXCS YaCTeH;

- 3aME€Ha MPsSIMO3yOUYaThIX Mepead KOCO3yObIMHU;

- MPUMEHEHHUE IJIACTMACCOBBIX IIECTEPEH;

- TNpUMEHEHHWE BHUOpOracsmmMXx YCTPONUCTB M MaTEepUaAIOB C OOJBIIUM

BHYTPEHHUM TPEHHEM (pE3MHA, BOWIIOK), & TAKXKE KUIKOCTEH;

- pacueT JAMHAMHUYECKUX MapaMeTpoB MaIIMH C LEJIbI0 HUCKIIOYECHUS

PE30HAHCHBIX PEKUMOB.
[Ipu pe3oHaHCce pe3Ko YBETUUMBACTCS aMILIUTY 1a KojieOanuii. Pe3oHaHc BO3HUKAET,
€CJIM YacTOTa COOCTBEHHBIX KoJieOaHui MexaHu3Mma fy Oymer paBHa 4acToTe
BBIHYKJICHHBIX KOieOaHui f,

fO = fBbIH!
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rae fy —dacrora cOOCTBEHHBIX KOoJieOaHUM MeXaHu3Ma (MaluHbl), ['1;
foum — YACTOTA BBIHYXKJICHHBIX KOJIeOaHuid, I'II.
J17i1 0THOMAaCCOBOM CHCTEMbI COOCTBEHHAS YacTOTa KOJICOAHMIA

=t |

° "oz \m: 9.2)

rae C — XKecTKOCTh aMOpTU3aTopoB, H/m;

M — Macca MeXaHu3Ma, Kr.

YacroTa f;,; OnpeaensieTcss HICTOYHUKOM KoJjieOaHui, HampuMep [Tl BpallaronXcs
JacTeu:

fom = =< (9.3)

IJIe N — YUCJIO0 000POTOB MaxOBUKA, POTOPA, 00/MUH.
[Tpu mpoeKTHPOBaHUH >KETATETHHO JOOUBATHCS TOTO, YTOOBI OTHOIIICHUE

fBBIH
A 3 (9.4)

B 3TOM CJIy4dac 1repcaada BI/I6paHHI/I Ha OCHOBAHHUC 6yz:eT HEOOJIBIION.

Il Q T
" [ ’ i

—+

STl 7 7Y N b~ [F7 7
NN Tl
[ g L
Fll T T i ii il IRy

Pucynok 9.1 - OqHoMaccoBasi fuHaMu4eckas cuctema

Ly

fB bIH :_}3. 3

1 7 3 T e
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Pucynok 9.2 - 3aBUCHMOCTH ypOBHsI BHOPOCKOPOCTH OT OTHOMICHUS fyyn/To

2.1. Pacuernl 4acTOTHI KOJICOAHUN MEXAHU3MOB
U MCKJIIOYEHUE PEe30HAHCHBIX PeKMMOB

3apava 1. BUBPOUIOJIALIMA PABOUYMX MECT OIIEPATOPOB
[1YJIbTOB YIIPABJIEHUA

Opna w3 3a7ad OXpaHbl TpyAa Ha YYacTKaX IPOBEACHHS BUOPALMOHHBIX
WCOBITAaHUS MallMH H OOOpyJOBaHWs - 3alluTa OT BO3JCHCTBUS BHOpaIuii
00CITy’KMBAIOLIETO IEpPCOHANA, MPEXKIE BCEro ONeparopoB BUOpocTeHnoB. llpn
OTCYTCTBHUM CHUCTEM JMCTAHIMOHHOIO YIPAaBJIE€HUS BHOPOCTEHAAMH CHH)KEHUE
KosnebaHuil pabouero Mecra JocCTUraeTcs HX BHOpoM3OJsAIMEe - Haubonee
pacnpoCTpaHEHHBIM METOJIOM 3allUThl OT BHOpaluii, KOTOpBIM peanusyercs
BBEJICHUEM JIOTNIOJHUTEIBHOW yNpyroil cBsi3u (BUOPOU30JIATOPOB) MEXKAY HUCTOYHH-
KOM BUOpaluil W 3amuiiaeMbiM oObeKTOM. B cuctemax BUOpOM3OISILIMM pabOdnX
MECT OIEPATOPOB BUOPOCTEH/IOB, YUYUTHIBASI HATMUME MHTEHCUBHBIX COCTABIISIOLINX
B HH3KOYAaCTOTHON 4YacTH CHEKTpa BUOpainuii, OObIYHO HCHOJB3YIOT MPY>KUHHBIE
BUOpou30sATOpBL. PacnosnokeHnre BUOPOU30JATOPOB 3aBUCHT OT HalpaBICHUS
NEUCTBUSA  BOZMYIIAIOMMX Ccwil. [IpuHIMNUAanbHbBIE CXEMBI  PACIIOJIOKECHHS
BUOPOM30JIATOPOB OTKPBITHIX IUIOIIAI0K, Ha KOTOPBIX PAacHoJiaraloTcs OIepaTophl,
MpeACTaBIeHbl Ha pucyHke 9.1. Bubpouszonsius pabouyux MECT MOKET MPUMEHATHCA
MpU TAPMOHUYECKUX U HETAPMOHHYECKUX KOJICOAHUSX OCHOBAHUS

" Puc, 4.1, Npumoimemsine
cXeMbl BUOGPOKIONAIMN. NIOMA~
] / . 0OK: &) NpH BeJTHKANBHBIX

Y R NN 1 "v - KONeGaHUAX OCHOBAMMA;

TN X 6) NpR rOPHIOHTAMEHBX KONG-
GanustX OCHOBAHKS (ompma
Bapuant); 1 - put- .

Y] 7 2 :
: 4 POH3O/HPOBAHHAS IMTA;
% " 2 =~ BHOPOHB3ONATOPL! _
_ 3 « xoneGmomweecs OCHOBAHHG;

4 - panpaBnieHus KoneGauuit;
5 ~ onopaeie crepxHK (xarok)

Pucynox 9.1 — Cxema BUOPOU3OIAIINH TUTOIIATKA

[{enw pacuera - onpenesieHUe YUCiIa BUOPOU3OISITOPOB M UX TEOMETPUUECKUX
XapaKTEPUCTHUK, OOECMEYMBAIOIINX 3Ha4YeHUs: Koddduimenta mepenayu BUOpAIIHiA
(KIT), mpum xoTopoMm BuOpamus pabodero wMecTa oOIepaTopa CHHXKAETCA 0
JIOTTYCTUMOM BEJTMYHHBI.

VcxomHbIe MaHHBIC TIPW MPOCKTUPOBAHUHM BUOPOU3OJISAIIMA pab0vYero MecTa B
cllydyae TapMOHHMYECKUX BUOpaIuii OCHOBaHHs» yacToTa f komeOaHuii, Ha KOTOpOW
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MIPOBOJIATCA WCTBITAHUS, AMIUIUTYAA CMEMICHUSX A, BBIHYXICHHBIX KOJCOAHMIA
BUOPOM30JIUPYEMOIl TUIMTHI OCHOBAaHWS, HOPMATHBHBIC 3HAYCHUS aMILTUTYIbI
CMEILICHUS] OCHOBAHUS Aoy cOOTBeTCTBUU ¢ 'OCToM; rabaputsl minTsl ab (Maccel
OMOpHOK TUMTHI M, omeparopa M, oGopymoBaHusi M. (Macca obGopymoBaHus
NPUHAMAETCS BO BHHUMAaHHE B TOM CJy4ae, KOTJIa OHa pacrojiaraeTcss Ha OMOpPHOU
IuTe paboyero Mecra.)

[Tpu pacdere UCTIOIB3YETCS COOTHOIICHUE

A
_ [ ‘HOpM _ 12 ’ (91)
Avr  (f/fo) ~1

rie fo - coOcTBeHHas yacToTa BUOPOU30JIUPYEMOTo pabovyero Mecra,
BKJTIOYAs OIepaTop, ONMOPHYIO IUTUTY U BUOPOHU3OJIATOPHI.

Pacuer BuOpou3omsmu paboyero Mecrta B Ciiydae BEpTHUKAJIbHBIX BHOpaLUi,
KOTOpPBIC YaIllle BCEro HandoJiee BEIPAKEHBI, BEACTCS B TAKOH TOCIICTI0BATEIIBHOCTH.

1. HaxomuM momycTHMOE 3HAYCHUE AMIUTUTYIBI KOJIEOATEIbHOW CKOPOCTH
pabouero Mecta 1o Tabmure 9.1.

2. Tlo dopmyne (9.1) ompenenseM mnoTpedOHOE 3HAYeHHE Kod(]duimeHTa
nepeaaYd BUOPOU3OIISIIHH.

3.Haxonum noTpedHoe 3HAYEHUE COOCTBEHHOM YaCTOTBI
BUOPOU30JIMPOBAHHOTO paboyero Mecra
F
fo= (9.2)

1 :
) —+1
KII
4. [To naiinenHoMy 3HaueHUIO fy HAXOMM MOTPEOHYIO CTATHYECKYHO OCAJIKY
_ 9
o

5. PaccuuThiBaem (WM 3a1a€M) Maccy ONMOPHOM MIKUThI M, KOTOpasi JOJIKHA B

2-3 pa3a IpeBbIIIaTh MAacCy ONepaTopa U 000pyI0BaHUS, pACIIONAraeMoro Ha IUTUTE.

6. [Ipu 3amanHBIX rabapuTax OMOPHON IJIUTHI OMPEEISEM TOJIIIUHY ONOPHON
TIJTATHI

5 M

=
abp
rac p - IJIOTHOCTb MaTcpurajia IJINTHI.

7. BpluuciasieM CyMMapHYIO >KECTKOCTh BUOPOU30JIATOPOB (; B BEPTUKAILHOM
HaIlpaBJICHUH

(9.4)

M
Qs = 2Y ,71e My =M+m+m;. (9.5
CT
8. OmpenensieM BEPTUKAIBHYIO )KECTKOCTh (;7  OJHOTO BUOPOM30ISATOpA
g
da = ﬁz 1 (9.6)
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rie N - ducnmo BUOPOM3OISATOPOB (BBIOMpaeM, HCXOAs W3 TpeOOBaHUSA
o0ecrneveHns yCTOWIMBOCTH OTTOPHOM TUTUTHI).

Ta6numa 9.1 — JlomycTuMble 3HAYEHUS aMIUTUTY/IbI KOJeOaHu

YacroTa, I'1t 1,4 1,6 2 2,5 2,8 3,2 4.0 5,0 5,6

Amiuuryna 311 2722 128 0,/3 061 044 0,28 0,16 0,13
HepEeMELICHHUS

Yacrora, I'n1 6,8 80 10 11,2 125 16 20

AMIunTy1a 0,09 0,056 0,045 0,041 0,036 0,028 0,0225
NepeMenIeHUs

YacrorTa, I'1t 224 25 315 40 45 50 63 80 90

AMrnuTyna 0,02 0,018 0,014 0,013 0,0102 0,009 0,0072 0,0056 0,005
nepeMenieHUs

[Ipumeyanue: 3HAYCHUE AaMIUIATYA TIEPEMEIICHUs JlaHbl Ui cllydas
rapMOHUYECKHUX KOJICOAHUM.

9. HaxoguMm pacyeTHyr0 Harpy3Ky Ha OJHY IPYKHHY C YYETOM BO3MOXXHOCTH
HEPAaBHOMEPHOTO pACIpENEICHNs] HAarpy3kd Ha TMPYXUHBI IPH IEPEMEIICHUN
oreparopa

M m
p="9,15M9 (9.7)
N n
rac N - MUHUMAJIBHOE YUCJIO pr)KeH, BOCHpI/IHI/IMaIOH_[I/IX BEC onepaTOpa HpI/I

pabore.
10. OnpenensieMm TeoMETpUIECKUE Pa3Mephl MIPY>KUHHBIX BUOPOU3OJISITOPOB:

a) auaMeTp npyTka npyxuael d =1,6 /K '[Pic , (9.8)

rne C=D/d npuaumaem paBHbIM OT 4 110 10; 9.9)
D - auameTp npy>KuHBI;

t1=4,41-10° H/m? - JOMYCTUMOE HamNpsbKeHWe Marepuana MpYKUHBl Ha
Kpy4YeHHE;
K - koadpunmenT nepopmanuu npyxuHbl (Onpenesnsscs o pucyHky 9.2);
0) nuameTtp npykunbl  D=cd;
Gd

B) YUCJIO pabOYNX BUTKOB Iy 8 K, =g (9.10)
G=7,8510" H/m* — MOMYJIb CIIBUTA JIJISI CTAJIH;

I') IOJIHOE YUCJIO BUTKOB MPYKUHBI

Iy =ly +1y, (9.11)
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rzie Hepabodee YMCiIo BUTKOB NPYKUHBI 1;=1,5 ipu 11<7 n 1,=2 iput i, > 7;

n) mar Butka h=0,25D;

¢) BbICOTA HEHATPYKEHHOM MPYKHHBI

Hg =ish(i, —05). (9.12)
!

ok ,

170-3\ :
120 .

T M0 3y
‘w;_ 37 3 C'}-

Puc, 4.2, Tpadux ana onpepene-

Hus wosdhmienra: 2 - cpeasuit

nnamMerp; (¢ - OMaMeTp npyTKa;
C -~ MHEeKXO NpyXHHH

Pucynok 9.2 — I'paduk my1s onpenenenus kodgduimenrta K

[Ipu pacuere npy>KuH, pabOTAOMIMX HA CXKAaTUE, OTHOIICHHUE BBICOTHI
Harpy>keHHOM TPYXXUHBl K €€ JUaMeTpy MAOJDKHO ObITh He Oonee  AByX. B
MIPOTUBHOM ciydae BO3HUKHET OTMaCHOCTh oTepH YCTONYMBOCTHU
BUOPOHM30JIUPOBAHHOMN CHCTEMBI.

[Ipumep. Paccuntarh BHOPOUBOIALUIO KEIE300€TOHHOM BHUOporacsuen
IJTUTBI-C  PACTIOJIOKEHHBIM Ha HEW paboyuM MECTOM oOlepatopa MOIIHOTO
BUOpocTeHa. VicnibiTaHus mpoBOASITCS IPU TAPMOHUYECKUX KOJIEOAHUSIX, UMEIOLTUX
yactoty f, paBayto 50 I't, u aMIIUTYay A, paBHYIO 0,19510° m. Macca mmts M
coctaBisieT 220kr.

Pemenue.l. Tlo Tabmuie 9.1 HaxoauMm JOMyCTUMOE 3HAYCHHE AMILIUTY]IbI
NepeMeIeHUs] TP TApMOHMYECKUX Kosebanusax ¢ yactoTo 50 I'. OHO cocTaBiser
0,00910° m. Ipuxnmas kod>(pQUIMEHT 3araca, PaBHBIA 3, MOMyYHM IOMYCTHMOE
3HaueHune aMmTy s cvemennst 0,00310° m.

2. Tlo dopmyne (9.1) ompenensem 3HaueHue KodhdHUIIMECHTA Tepeaadn
BUOpaIuit

0031073 1
0195.10"3 65
3. CooTBeTCTByIOIIEE 3HAUYCHHE COOCTBEHHBIX BEPTHKAJIBHBIX KOJCOaHUI

OIIOPHOW TUUTUTHI COCTABUT

50
fn=———=615TIT.
0 J1/65+1
4. CyMMapHYIO JKE€CTKOCTb MPYKUH, HA KOTOPBIX yCTaHABIMBAETCS IUIATA, C
y4eTOM Beca MacChl IUIMTHI W OlepaTopa Ha HEW (Maccy omeparopa MpPUHHMAeM

KII =
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paBHoii 80 kr, a Maccoii paboyero mecrta npeHedperaem), BbIYHCIsAEM 10 (HopmyIie
(9,5)
~ (220+80)-98-(2n-6,15)

_ —454-10° H/m.
qu 9,81 M

5. Cratuueckas OoCaJiKa BCCX IIPYIKHUH X COCTABJIACT

_ 294 ~0,66-10"% M.

454.10°
6. Ilpuaumas obmee uucio mpykuH N, paBHoe 8 (1m0 2 Ha KaXIbId Yroi
OTIOPHOM TWIUTHI), TI0 popmyite (9.6) onmpenenum KeCTKOCTh OJHOTO BUOPOU30IATOpA

-3
Uy =% =57-10"° H/m.

Xer

7. Harpy3ka Ha 0jHYy NPY>KHHY B COOTBETCTBHH C opmyJioit (9.7) cocTaBiser

~220-98 80-9,8

Pl +1,ST :854,75 H

(Bec demoBeka B xyjleM ciydae pachpenesnsercs B mpolecce padoTel Ha 2
PY>KUHBI. )

8. ITo dhopmyne (9.8) onpenenum nuametp NpyTKa MpYy>KUHBI, puHuMas C=8.
CootBercTBytomiee 3HaueHue kodpdumumenta K cocrasut 1,18. [omyckaemoe

HaIpsLKEHUE [r] Ha Ccpe3 Ui TNPYKUHHBIX CTajled COCTaBIISET 441-10" H/m?2.
Orcrona

d=16 "~ =16 1’8'858’757"8 =685-10"°.
[7] 441-10

KonctpykrusHo npuanmaem d =10 107° M.
B stom cayuae D=cd=8-10-10"°=80-10"3.
Hanpskenue Ha KpydeHUe T COCTAaBUT
1,6%-k-P-C 2,56-118-858,75-8
T= 2 =
d l6.86-102f
25,9-10" H/m? <44,1-10" H/m?.

Y ciioBue MpOYHOCTH BBIMOJIHSAETCS.
ITo dhopmyie (4.10) onpeaesnsieM YUCIO pabOUYNX BUTKOB MPYKUHBI

_ Gd  8-10°-10°-10-10°
8q, - C 8,57-10° .8
(G mrst npyxuHHBIX cTaneii cocraimsier 810" H/m?).
B cootBerctBUM ¢ ycnoBuem (4.11) moiaHoe 4MCIO BUTKOB MPY>KUHBI COCTABUT
Iy =iy +1,=342+15=4,92=5,0, Tak kak i;<7.
PaccunteiBaeM mar sutka h =0,25D =0,25-80 10°=20-10"3,
[To popmyne (4.12) onpenernsieM BBICOTY HEHATPYKEHHOMN TPYKUHBI
Ho=ish+(i,—05)d=4-20-10"2+(1,5-0,5)-10-10"° =90-10 3.

—259.10°% H/m?:

=3,425~3,42.

I
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[TpoBepsiem BbINONIHEHNE TPEOOBAHUS YCTOWYMBOCTHU MIPYKHH:
H, 90-107°
D 80.10°°

T.C. OTHOIICHHUC BBICOTHI IPYKUHBI K JTUAMCTPY MCHBIIC IBYX.

=1124<20,

3agaua 9.2

Cranok Maccoit 500 Kr, Ha KOTOpPOM YCTAHOBJIEH POTOp, BPAIIAOIIMICS C
gactoto 900 00/MHUH, cHcTeMa YCTaHOBJIICHAa Ha TMPYXKUHHOM aMOpPTH3aTope,
xKecTkocTeio  8:10%  H/wm. OnpenenuTs OTHONIEHWE YAaCTOThl  BBIHYKIECHHBIX
KoJeOaHMii K YacToTe COOCTBEHHBIX KOJIEOAHHM, CIelaTh BBIBOJBLI IIO SIBJICHHUIO
pe30oHaHca.

Pemenne

Pucynok 9.3 — CTaHOK, YCTaHOBJICHHBIN Ha IPY>KUHAX

1. OnpenensieM 4acTOTy COOCTBEHHBIX KOJICOaHMI CTaHKa

1 c
fo=—"—-.]—, (9.13)
2-7 \m
rae fo — gactora coOCTBEHHBIX KOeOaHuil cucTeMsl, I'11;
C — )KECTKOCTh aMopTu3aTopa, H/m;
M — Macca yCTaHOBKH, KT,

4acTOTa BBIHYKJIECHHBIX KOJICOaHUN
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n
f, . =—, 9.14
6blH 60 ( )

r71e N — 9uciao 060poToB poTopa, 00/MuH,

f :%:15 I'm,
60

6blH

f 15
—SL ——— =75, 370 3HaUeHHE OOJBIIE TPEX, PE30HAHCA HET, U BUOpaIrusg He OyIeT
f > pex, p P y
0

OompImioin. OHAKO MPYKUHBI BEIOPAHBI HEAOCTATOYHON KECTKOCTH, TaK KaK OCaaKa

2090 _ 00625 m = 62,5 wm.
8.10

Ecmu npunsats A = 20 mm

PYXUH OYJIET COCTABIISATh

Cow=——, 9.15
= (915)
rae A — ocaaka nIpyKHHBIL, M,
o = S00-98 _, 45.10° H/m,
0,02
/ 5
fy = 1 /245-10 353 ',
2-314 500
OrtHoIlIeHHE @ = il =4,25.
fo 3,53
Ortger: o =4,25.
fo
3agaya 9.3

B naboparopuu UCHBITBIBAETCS BEHTUIATOP, Maccoil 500 Kr, yCTaHOBJIEHHBIN
Ha YETBhIPEX CTaJbHBIX NpyxkuHax. HeoOXxonuMo paccuuTaTh napameTpbl MpyKUH, TO
€CTh ONPEACIINTh HArpy3Ky Ha MPYXKUHBI, IUAMETP INPYTKA IMPYNKUHBI, ITHAMETP
OPYXUHBI, YUCIO pabOYMX BHUTKOB MPYXKUHBI, 1Iar BUTKOB. JlaHOo: k0o3pduuueHt
nedopmalii TPYXKUHBI paBeH 1,2, IONyCcTHUMOE HamnpsKeHWe wmaTepuana Ha
CKpYYHMBAHHUE PaBHO 4,4-10° H/™®, oTHOmICHHE IAamMeTpa NPYKUHBI K JUaMETpy
npyrka D/0=8. Moxyne ympyroctu mmst cramu paen 8:10™° H/M®, KecTKOCTH
aMOpPTHU3allMKU PY>KUH paBHa 2,45- 10° H/m.

Pemenune

1. OnpenesnsieM Harpy3Ky Ha NPy KUHBI:
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rae Pj — Harpy3ka Ha oJHy npyxusy, H;

M — Macca yCTaHOBKH, KT

2.
g — YCKOpeHHEe CBOOOTHOTO TIaJieHus, M/C”,

Npp — YHCIIO MIPYKUH,

P=

500-9,8

=1225 H.

2. OnpenensieM AUaMeTp MPYyTKa NPy KUHBL:

k-P-a

d=16- ,

riae d — quaMeTp npyTKa, M;

Toon

K — ko3 dunmeHT nepopmanuu npyKuHbI;
a=D/d — oTHoIIeHHE TUaMeTpa MPYKUHBI K TUAMETPY MPYTKa;

2
Tron — AOIIYCTHUMOC HAIIPSAZKCHUC MAaTCpHalia Ha CKPYYHBAHUC, H/™m )

d=16- w ~8.10"% M= 8 MM,
4.4-10

3. OnpenensemM AUaMETP NPYKUHbL:
D=a-d=8-8=64 mm.

4. OnpenensieM YUCIIO pabOYnUX BUTKOB MPY>KUHBI:

: E-d
i=———
8-C,,-a

rie Cyp, — )KECTKOCTb OJHOM NpY>KKHBI, H/M;
2.
E — monyns ynpyroctu ans cramu, H/m®;
| — 9ucIiI0 paboYnX BUTKOB TIPYKUHBI,

KECTKOCTb OJTHOM MPYKUHBI

rAe N — YKUCIO MPYKUH;
G

i_8-1010-8-10‘3

 2,45.10°

 8.61-10%.8°

5. Onpenensem mar BUTKa:

=6,1-10* H/m,

= 2,56, 3HaueHne OKPyTJIsieM 10 3.

(9.16)

(9.17)

(9.18)

(9.19)
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h=". (9.20)

rae h — mar Butka, M,

 64-107°

h ~16-10"° M= 16 M.

6. BbicoTa HEHArpy>KEHHOW MPYKUHBI

Ho=i-h+(i, -05)-d, (9.21)

riae Hy - BeIcOTa HEHATPY)KCHHOM MPYKUHBI, MM;
I, — 9rCcI0 HepabOYNX BUTKOB,

Hy,=3-16+(15-0,5)-8 =56 Mm.
orHomenne Hy/D

56 .
o2 = 0,875, menbI11e 2, TO €CTh YCTOMYHMBOCTh MPYKUHBI 0OecTIcUeHa.

Otser: P=1225 H, d=8:10° M, D=64 mm, i=2, h=16:10 m.

3 3AJIAHUE HA PABOTY

3.1 BoiOpaTh HEOOXOANMYIO CXEMY U PACCUUTATh IMapaMeTpbl BUOPOTacsIIEero
YCTPOMCTBA O 33JaHUI0 ITPENOIaBATEIS.

4 TTOPAJOK BBIIIOJIHEHUS PABOTDI
4.1 N3yuuTh METOMKY pacyeTa mapaMeTpoB BUOPALIHH.
4.2. PaccuuTatb OCHOBHBIE MapamMeTpbl MPYNKUHHOIO aMOpPTHU3ATOpA.
Hcxonnbie pazMepsl BBIAAET MPENOAABATENb.
5 O®OPMJIEHUE OTYETA
Otder JOJDKEH cojlepKaTh: Ha3BaHWE U IeJb pPabOThl, CXEMbI, pacyer
napameTpoB.

6 KOHTPOJIBHBIE BOITPOCHI

1. Kakue cpencTBa He CHIDKAIOT KJIACC YCIOBUH Tpya MO YPOBHIO BUOparmu?
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2. HopmupoBanue oOmIel W JOKaIbHOW BHUOpAIMU TMPOU3ZBOAUTCS IO KaKOMY
JTOKYMEHTY?

3. YkaxuTe yclIOBUE JIsi UCKIIOYEHUS! PE30HAHCA, KOTOPOE HEOOXOIUMO BBITIOJIHATh
IPU MPOEKTUPOBAHUU BUOPOU30ISALINN?

4. Ecnu yMEHBIIUTH KECTKOCTh aMOPTHU3aTOPOB, TO KaK H3MEHHUTCS 4YacToTa
COOCTBEHHBIX KOJIEOAHUN CUCTEMBI?

5. B kakoMm Juamna3oHe 4YacTOT JAl0TCd HOPMATHMBHBIC 3HAUCHHUS YpPOBHs OOIIei
BHOparuu?

6. VYkaxwute ¢GOpMyldy, MO KOTOPOW OMpPEHeNseTcs YacToTa COOCTBEHHBIX U
BBIHYKJICHHBIX KOJICOaHUI?

Cnucok aureparypsl

I. CpeactBa 3ammThl B MAIIMHOCTPOEHUHU: PacyeT W NpPOEKTHUpOBaHUE:
CopaBounuk. C.B.benoB, A.®D.KozwsakoB, O.®.Ilapromun u np.; Ilox pen.
C.B.benosa. — M.: Mammnoctpoenue, 1989.- 368 c.

2. besomacHOCTh MPOU3BOJACTBEHHBIX mpoleccoB: CrnpaBounuk/ C.B.benos,
B.H.bpunza, b.C.Bekmuun wu gap., Ilomx o6m. pea. C.B.bemosa.- M.:
Mammunoctpoenue, 1985.- 448 c.,
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"Pacuer mnapaMeTpoOB NMPYKUHHBIX
U Pe3MHOBBIX BUOPOU30JISATOPOB'

1 OEJIb U 3AJIAYM PABOTHBI

[enb paboThI: HAYUYUTHCS BBIMOIHATH paciyeT MapaMeTpOB BUOPOU30IISTOPOB.
3amaun pabOThl: U3YYUTh METOJIUKY pacueTa MapaMeTpoB BUOPOU30JIATOPOB.

2 TEOPETUYECKHUE CBEJAEHUA

2.1 Buabl BUOPOU30JIATOPOB

e)

2)
‘ el e

=P

SIS SIS
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Pucynok 1.1 - Bubpouzonsaropsi:

a — pésunometaunueekuil Tuna AKCC;6 — npyKuHHO-pe3nHOBBIN THIA A/
¢ nmaeBmoiemnupoBanuem; B — tuna Allll; e — tuna JIK; 1 —rtuna AITH
CHUJILHOAEMIT(PUPOBAHHBIHN IJIACTMACCOBBIN; €— ITHEBMOAMOPTH3ATOP

2.2 Tlpumepsl pacuera CTAJILHBIX BHUOPOU30JISITOPOB

[TPUMEP. 1o naHHBIM HaTYypHBIX U3MEPEHUN U3BECTHA CPEIHEKBAIPATUYHAS
BUOPOCKOPOCTH OCHOBaHUS V=9 cm/c u OCHOBHAs 4acToTa BUOpHpoBaHus paBHa 50
['. Jlonmyckaemasi BUOpOCKOPOCTh KoJieOaHH paboYrX MECT ONpPEIeIIeTCs 10
['OCT 12.1.012—90* B 3aBUCHUMOCTH OT YaCTOThI BBIHYKJIEHHBIX KoneObanuii. [Tpu
f=50 ' monmycTuMast cperHeKBagpaTHIHas BHOPOCKOpocTh pabouero mecra V=0,2
cm/c, olpesieTuM Heo0X0IUMYI0 3(DPEKTUBHOCTh BUOPOUBOIISIIINHI, UCXO/S U3
TpeOoBaHUI co31aHus HAa BUOPOU30IMPOBAHHOMN IIIIUTE JOIYCTUMOIO YPOBHS
BUOpAIUK:

1=V, IV =02/9=1/45
w=1/(f/f,) -1
fo /1 11 +1=50/(J1145 +1)=65 1y

CymMapHas ®KEeCTKOCTb BUOPOU30JISATOPOB MPU fo =5 lCT

K =p/Ag; = Pf?/25=5500(6,5)" / 25 =9295H/cn, rae P=5500

H—Bec mIMThI U YCTAaHOBJICHHOTO Ha HEl 000pyAOBaHUS C YUYETOM Beca JIIoAeH
(mpyUHUMAETCsI UCXO/Is U3 Pa3MEPOB BUOPOM30JIUPOBAHHOM JKeJ1e300€ TOHHOM TIUTHI
toamHon 0,12 m).

YuuThiBasi IpOJO0JIbHYIO YCTOMUHUBOCTD IJTUTHI, BHIOMPAEM YUCIIO MIPY>KUH N,
OnpeeliieM )KECTKOCTh OHOM NpyKuHbl K npy 3aJaHHOM 4YuCIe IPYKHH:

K'=K/n=9295/8=1161H/cm.
Haxoaum pacueTHyr0 Harpy3Kky Ha OHY NpyxuHy P’
o _ P(m-1)80*15
n ,

rae P — Bec o1HOro yenoBeka;
M — YKUCJI0 JIIOAEH, OTHOBPEMEHHO HAXOSAIIMXCS HA IUINTE;
N — YKCIIO MPYKUH.

B I'OCT 12.4-093—80 mpeacTaBieHa METOMKA pacyeTa MPy>KHHHBIX U Pe3H-
HOBBIX BUOPOM30JISITOPOB C YUETOM )KECTKOCTH B TpeX HampaiieHusx (ocu X, Y, Z).

s pacyeTa BUOPOU30IATOPOB HEOOXOAUMBI clienyromue aanubie: Kx, Ky, Kz
— JKECTKOCTh BHOpou30ysiTopoB 1o ocsim X, Y, Z (H/m); cuiioBas Harpy3ka Ha
BUOpouzoaTop, H.
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["'eomeTpuueckue pasmepsl npyxuH omnpeaenstor no '[OCT 13765—86.

I[aJIee HaxXOoJAT KCCTKOCTDb IMPYKMHHBIX BPI6pOI/I30JI$[TOpOB B FOpHSOHTaHBHOﬁ
IINTOCKOCTH

K K - C,(35-151/h)
*Y A+ A/h)L3+h?/d2)

rae A pabouas nedopMmarysi MpykuH, M; N — BBICOTA MPYKUH MIPH

paboueii gedopmaruu, M; do —CpEeIHUN AUaMETp MPY>KUHBI, M.
3atem no popmynam, npencrabieHHbM B [[OCT 12.4.093—80, mpoBepsieTcs
YCTOWYHUBOCTD MPY>KUHHBIX BUOPOU3OISATOPOB.

2.2.PacuéT pe3uHOBbIX BUOPOU30JIITOPOB

Pe3uHoBBIE BHOPOU30JIATOPBI 00ECTIEUNBAIOT BUOPOU3ZOIISALIMIO C

kodhdumentom Budpomsonaimu A =1/5 u Huke Ipu YaCTOTE BBIHYKIEHHBIX

kose6anuii ot 20 ' u 6onee. DpdexTuBHas paboTa pe3MHOBBIX BUOPOU30JIATOPOB
JIOCTUTaeTCs, KOT/Ia OHU BBITIOJIHEHBI B BUJIE KOPOTKHUX AJIEMEHTOB, Y KOTOPBIX

BbICOTA H 1 monepeuHblil pasmep A 0TBEHalOT yCIOBHUIO: H > A/4 Bsrom
ciiydae o0ecreunBaroTCsl He00X0AUMas CTaTHUECKas 0cajika BUOPOU30IATOpa U
JIOCTaTOYHO HU3KOE 3HAUEHUE YaCTOThl COOCTBEHHBIX KOJICOaHUH
BUOPOU30JIMPOBAHHON CUCTEMBI.

Pacyer pe3nHOBBIX BUOPOU30JIATOPOB BEAETCS B TAKOM MOCIEI0BATEIIbHOCTH:

10 TTACMIOPTHBIM JAHHBIM MAIIUHBI UITU ITyTEM U3MEPEHUN OTIPECIIIOT
Y4acTOTy BBIHYXIeHHBIX KojeOanuii f (I'r); 3¢ hekTHBHOCTH BUOPOU3OIAIINN
OIpeaensioT Bei0opom otHotenuii f/fy, roe fo— vactora coOcTBEHHBIX KOIEOAHHI
BUOpO-n30sMpoBanHoii yctaHoBkH. [Ipu f/f=3 obecnieunBactcs BUOpOU30ISIIHS C
H =1/8 u 3pdexTnBHOCTBIO 87%, T. €. BUOPOH3OISATOPHI MOTIOMAOT 10 87 %
SHEpPruM BUOpaIMK; BHIOMPAIOT COPT PE3UHBI MATKOM U CpeIHEl TBEpOCTH C pac-
yeTHbIM HanpsbkeHueM 0,2...0,4 MIla u nnHaMuyecKkuM MoAyJieM yrnpyroctu E ot
2,5...20 MIla; ucxoas U3 KOHCTPYKTUBHBIX OCOOEHHOCTEW MAIlIMHbI (BUOPOU30-
JUPOBAHHOI'O pabovero MecTa) 3a4at0TCs YUCIOM BUOPOU3OJIATOPOB N; HAXOAT Xa-
PaKTEPHBIN pa3Mep IUIOIIAIN MOMIEPEYHOTO CeUCeHUs S (CTOpOHA KBajaparta, 0obIias
CTOpPOHA MPSAMOYTOJIbHUKA, TUAMETP) M0 3aBUCUMOCTHU

S=+P/no

rae. P — Bec mammnsl, H; N — uucio Bubpousosstopo; O — pacueTHoe
HampspKeHue B pe3une, [la. /lanee onpeaensroT mojiHyo BEICOTY PE3MHOBOTO BUOPO-

u3oJiaropa H, wucxons u3 yclioBus H>A/ 4; pabouasi BEICOTa BUOPOU30JISITOPA

H — H - A/8 » dKKECTKOCTb OAHOI'0 PE3NMHOBOT'O aMOPTHU3aTOPa B BEPTUKAIILHOM
HaIIpaBJICHUU OIIPCACIIAIOT I1I0 3aBUCHUMOCTH:
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K=E,S/H

rine By — nuHamuueckuil MOAyJb yIIPYTrOCTH IPU CKATHH; S — IUIOIIAb
HOIIEPEYHOI0 CEUEHHsI OAHOTO BUOPOU30JIATOPA.
PaccunThIBaroT 4acTOTY COOCTBEHHBIX BEPTUKAJIBHBIX KOJIEOAHUI BUOPOU30IIH-

POBAHHOM CHCTEMBI:

1 ASIH) g’E%n’
° 7\ (8-S/HYPo -

rae 9=9,81 m/c2

PacuetHoe 3nauenue fy cpaBHUBAIOT ¢ TPEOYEMBIM I10 YCIOBHIM
BHUOPO3aITUTHI, T. €. eclu fy okaxkeTcst 0oJibIe TpeOyeMoii, TO B pacueT ClIeayeT
BHECTH CJICAYIOIINE U3MEHEHUS: a) BLIOpATh PE3UHY C MEHBIIIUM JTUHAMUYECKUM
MOyJieM; 0) B IONYCTUMBIX TIPE/Ie/IaX YBEIUYUTh CTATHUYECKOE HAIPSYKEHHUE B PE3U-
HE; B) YBEJIMUUTH BEC MAIIIMHBI UJIM BUOPOU30JUPOBAHHOTO pab0Yero MecTa.

BubOpou3zomsius MaliH ¢ 4acCTOTOW BBIHYKJICHHBIX KoJieOaHui Hike 12 '
MIPU UCIIOJIb30BaHUU PE3UHOBBIX aMOPTU3aTOPOB HE 00ECIIEUNBAET BHICOKOM
3 PeKTUBHOCTH BUOPOUBOJISALIUH.

BuOpanus MmammH, QyHIaMeHTOB, pa004YMX MECT C UHTEHCUBHOCTBIO BUOPO-
CKOPOCTHU 710 1 cM/C MOKET OBITh CHIKEHA 32 CUET UCIOJIb30BAHUS CTAaHAAPTHBIX
BuOpou3zonupyomux koppukoB KB-1 u KB-2.

3Has Harpy3Ky Ha BUOPOU3OJISATOP U €ro MOTPEeOHYI0 JMHAMUYECKYIO

KECTKOCTh, OJIOUPAIOT CTAaHAAPTHBIE BUOPOU3OIATOPHI. XapaKTEePUCTUKU
HEKOTOPBIX TUIIOB BUOPOU3OJISITOPOB MPUBEACHBI HA pUCYHKE 3.1.

KoBpuku nmerot mupuny 350 u 338 MM npu tonmuHe 21 1 26 Mm u
HOMHUHAJIBHYIO yJenbHyt0 Harpy3ky ot 0,03 mo 0,13 Mlla (puc. 10.5). [1pu
YCTaHOBKE MaIlIH Ha BUOPOU30IUPYIOIINE KOBPUKU COOCTBEHHASI YACTOTA CUCTEMBI
U3MEHSCTCS B 3aBUCUMOCTH OT yAeabHON Harpy3ku. J{ins koBpukos KB-1 f,=9...25
['y npu n3menenuu yaenbHoi Harpy3ku oT 0,06...0,0008 MITa. [Ipu ncnons3oBaHuu
koBpukoB KB-2 f,=10... 30 I'it npu yaensHoM Harpyske 0,4...0,05 MIla. KoBpuku
11€71€CO00pa3HO UCTIONH30BATh JIsl BUOPOU3OJIAIIMY (YHIAMEHTOB BUOPOIUIONIAIOK,
BUOPOU3OJIAIINYA PAOOUYNX MECT, PACIIOJIAraeMbIX Ha MaCCUBHBIX
XKeIe300€TOHHBIX MTUTaX ¢ yaenbHoi Harpy3koii 0,06...0,08 MIla. [TIpumenenue
koBpukoB KB-1 miis BuOpou3zonsiuuu pabounux MeCT y BUOPOIUIOIIAIKH (MU
onepatopa BCY), pacnonaraemMpix Ha MaCCUBHOM Ke1€300€TOHHOM TIJTUTE BeCOM 12
000 H, mpu momaau koBpuka 2000 cMm2, ynenbHoi Harpy3ke 0,06 MIla obecnieun-
BaeT YaCTOTY COOCTBEHHBIX KOJICOAHUN BUOPOU30JIMPOBAHHOTO pabodero MecTa
9...10 T'u. Takast BUOPOU3OJIAIMS MO3BOJSET MPU YACTOTE BHIHYKICHHBIX KOJICOaHUM

50 I't TOCTUTHYTh YMEHBIIICHHS aMIUTUTY bl BHOpOTIEpEMEIIeHUs Ha paboueM MecTe
c 15...20 pas.
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3 3AJJAHUE HA PABOTY

3.1 BeiOpaTh HEOOXOAMMYIO CXEMY U paCCUUTATh MapameTpbl
BUOPOU30JUPYIONIETO YCTPOMCTBA MO 33JIaHUIO MPEToAaBaTENsl.

4 MOPAIOK BBIIIOJIHEHUSA PABOTBI

4.1 3yunTh METOUKY pacyeTa napaMeTpoB BUOPOU30JIATOPA.

4.2. PaccunTtaTh OCHOBHBIE TapaMeTPbl BUOpon30JsTOpa. cxo1HbIE pa3mMepbl

BBIJIACT MPENOAABATEIbD.
5 O®OPMJIEHUE OTYETA

Otuer AOJDKCH COACPIKATh: HA3BAHUC U LCJIb pa6OTI>I, CXCMBbI, paCucT
IMapamMcTpOB.

6 KOHTPOJIbHBIE BOITPOCHI
1. Kak 3aBUCHT X€CTKOCTh MPY>KUHBI OT ee [uamerpa D?
2. . Kak 3aBUCHT eCTKOCTh ITPYKHHBI OT YKCJIa paOOYHUX BUTKOB | ?
3. Ecnu yBETUYUTH YUCIIO BUTKOB MIPYKUHBI, TO KaK U3MEHUTCA €€ KECTKOCTh U
coOCTBEHHAs 4acTOTa KOJeOaHU CUCTEMBI?
4. B KakuX €IMHALIAX U3MEPSAETCS JKECTKOCTD MPYKUHBI?
5. YUTO Takoe )KECTKOCTh NMPYKUHBI?
6. [To kakoit popMyie onpenenseTcs )KeCTKOCTh MPYKUHBI?
7. UeMy paBeH MOJYJIb YIIPYTOCTH JIJIsl CTAIU (M3 KOTOPOU JCNIA0TCS MPYKUHBI)?
8. Kak MOXHO YMEHBIIIUTh YACTOTY COOCTBEHHBIX KOjeOaHuii 000py1oBaHus?

Cnucok aureparypsl

1. CpeacTBa 3a1IMThl B MAIMHOCTPOECHUU: PacueT u nmpoeKTUpOoBaHUeE:
CnopaBounuk. C.B.benos, A.®.Ko3bsikoB, O.®.ITapronun u ap.; [lox pexn.
C.B.benosa. — M.: MammnocTtpoenue, 1989.- 368 c.

2. be3onacHOCTh TPOU3BOICTBEHHBIX MpoiieccoB: Crnpapounuk/ C.B.benos,
B.H.bpun3za, b.C.Bekimun u ap., [Tox o6m. pea. C.B.benosa.- M.
Mammnoctpoenue, 1985.- 448 c.,
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«Pacuer Oy(depHbIX YCTPOIiCTB)»
1 HEJb U 3AJTAYHU PABOTbI

[{ens paGoThI: OCBOUTH METOJIUKY pacyeTa Mpy>KMHHBIX Oy(epHBIX YCTPONCTB.
3amayu padoThl: HM3YYMTh METOAUKY pacdera NPYKMHHbIX Oy(epHBbIX
YCTPOWCTB, BBINIOJIHUTH pacyer.

2 TEOPETUYECKHUE CBEJIEHUSA

Omna w3 3amad  obOecrieyeHHs: 0€30MAaCHOCTM MpPU  IKCIUTyaTalllH
IPy30MOBEMHBIX KPAHOB SIBISIETCS OTPAaHUYCHUE MTEPEMEIEHHUsT KpaHa Ha KOHIIEBBIX
ydyacTkax MmyTH. JInsg HWCKIIOYeHWs yAAapHBIX Harpy3oKk B OIpaHUYUTENSX
epeMelIeHHs KpaHa MPUMEHSIIOTCS Oy(epHbIe YCTPOHCTBA.

OHeproeMkocTb  OydepHOro ycTpoilcTBa ompenensercs U3  yCIOBHUS
norjiomnieHus O0ydepoM KHHETHYECKOW 3HEpruM ABMKYIIErocs KpaHa. Ilpu stom
CKOPOCTh NPUHUMAETCSI PaBHOM HOMUHAJIBHOW CKOPOCTH M TIpy3 INpu THOKOH
nojBs3ke (Ha kaHare( He yuuTbiBaeTcs. PacueTHble ypaBHEHUS

D=mv’/2; A=P,L; Pp=CPuuc -0)/2 = Py /2
D=A; mv/2=P,L;
M V> =P L. (1)

rae O — KMHETHYECKas SHEeprus IBHKEHUS KpaHa, Jx;

A — paboTa 1Mo TopMOKeHUIO KpaHa, JIk;

M- Macca KpaHa, KT;

V — CKOpPOCTh JIBM)KCHHS KpaHa, M/C;

P., — cpeanee ycunue COpOTUBIICHUS IBWKCHUIO KpaHa, H;

Pyaxe — MAKCUMabHOE YCHIIME B MPYKUHE aMOPTU3aTOpa MPU MAKCUMaJIbHOM
CXKaTuu IpyxuHsl, H;

L — nyivHa X071a aMopTH3aTopa, M.

TopMokeHue a1 MEXaHU3MOB IIPUHUMAETCS C 3aMEIJICHUEM paBHbIM a = 1 Mm/c.
JlinHa xoxa amoptusaropa L onpexnensercs u3 GpopMyJibl

2

L=V t =V /20, (2)

JInss mpy>KMHHOTO amMOpTU3aTOpa KECTKOCTh MPYKUHBI ONPENCIACTCS W3
OTHOLIEHHUS

g= Pyac/L.
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[loncraBuB 3HaueHue P, B popmyny (1) momyunm
q= mv?/L?, (3)
rae ( - )KeCTKOCTb MpYyXuHbl, H / M.

Ecnu nmpuMeHsroTcs aBa aMOpTU3aTopa, TO KECTKOCTh OJHOI'O aMOpTU3aTOpa
IIPUHAMAETCS B JIBA pa3a MEHBIIIE.
['eomeTrpuueckue pasMepbl MPYKUHHBIX Oy(epHBIX YCTPOMCTB OIpPEnessSioTCs B
CJIENYIOLEM MOPSIIKE.

PaccunTteiBaeTcst nuaMeTp npyTKa MpYy>KUHBIBI IO (opMyIie:

d=1,6(K,P,C/o,)", (4)

rane C=D/d, npunumaercs ot 4 1o 10,
P; — MakcuManbHOE ycuine Ha OAHY NpyxKuHy, H;
Oxp — JOITYCTUMOE HaIpsDKEHUE MaTepHaa IpyKUHbBI Ha KpydeHHe
4,4 =10°H / MZ);
K, — koaddunuent nedopmaiviv npy>KUHbL;
[Tpu otnomenuu C =4 kodpdunment K, =1,4;
C=6 K, =1,25;
C=8 K, =1,18;
C=10 K,;=1,15.
JlnaMeTp Npy>KUHBI

D=C =d.. (5)

Yuciio pabounx BUTKOB MPY>KUHBI

i=Gd/8qC?, (6)

rae G — Moy ynpyroeta mis cramm (G = 7,85 10'° H/v?).

[TonHOE YKMCIIO BUTKOB MPYKUHBI

Inon = Il + I2 y (7)
rac i1 — YqUCJII0 pa6OIH/IX BUTKOB IIPYKHUHBI;

I, — Hepabo4ee Ynciio BUTKOB NpykuHsbl (I, = 1,5 nipu Iy MeHsbIe 7, i, =2 npu
I; OoJTbIIIEe WM PAaBHO 7).

Iar Butka h = 0,25 D. (8)

BricoTa HEHarpyXKE€HHOMN NIPYKUHbI
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HO = iHOHH h+ (|2 - 015) d . (9)

3 3SA0AHUE HA PABOTY

3.1/ PaccumuraTh npyxkuHHOE OydepHOE YCTPOHWCTBO MO BapHUAHTY, 3aJaHHOMY
IIPENOAaBaTEeIIEM.

4 INOP54OK BbIlNOJIHEHWA PABOTHI

4.1 W3yunTh TEOPETHYECKHME METOIAUKY pacdeTra NPYKUHHBIX Oy(pepHBIX
YCTPOUCTB.
4,2. BeINOJHUTH pacueT NPYKUHHOTO OydepHOro yCTpouCTRa.

5 OOOPMJIEHVE OTYETA

OTyeT JOJDKEH COolepKaTh: Ha3BaHUE M Iedb paboThl, cxeMy OydepHOro
YCTpOWCTBA, UCXOIHBIC TAHHBIC U pacueT apaMeTPOB MPYKUHEI.

6 KOHTPOJIbHbIE BOlPOCHI

6.1. Kak onpenenseTcss KHHETUYECKAS DHEPTHSI ABMKYIIETOCS KpaHa?

6.2. Kak onpenensgerca pabota Ha ckaTHe NMpykuHbl OypepHoro ycrpoicraa?

6.3. 1o kaxoit hopmyie onpeaensieTcs KeCTKOCTb MPY>KUHBI?

6.4. OT KakuMx MapaMeTpOB 3aBUCUT PACUETHOE 3HAYEHHE AHAMETpa IMPYyTKa
MPY>KUHBI?

6.5. KakoBa 3aBHCHUMOCTb MEXIYy JKECTKOCTBIO NPYKHHBI WU IAapaMeTPAMH
NPY>KUHBI?

Cniucok numepamypsbi

1. COOpHUK 3a/JaHMif U THUIIOBBIX PAacyYeTOB IO OXpaHe Tpyaa A (akyiprera
M. VuebH. [Tocobue.llox pen. C.B.benosa, M.: MBTY um. H.D.baymana, 1981.- 72
C.
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"OnpeaesieHue 103 BHEHIHEr0 00 1y4YeHHUs OT
raMMa-u3Jay4aiux paauoHyKJIuI0B"

1. HEJIb 1 3AZTAYN PABOTDEI

Ilens paO®oOThI: OCBOMTH METOAMKY pacyeTa /103 BHEIIHEro OOJy4YeHHUs OT
raMMa-u31y4dalouxX paJuoOHYKIEHJI0B (OT TOUEYHOTO UCTOYHHUKA U OT PAaBHOMEPHO
pacupeesieHHOTo 10 MOBEPXHOCTH 3EMIIH ).

3amaun  paOOTBI: W3YYUTh TOHATHS JKCIO3MIIMOHHOHW, TOTJIONICHHOW U
SKBUBAJEHTHOW 103 OOJydeHHs OT TramMMa-u3lydyallluX pPaJHuOHYKJIEUIOB,
paccuuTarh 3KBUBAJICHTHBIEC J03bl OOJYyUYEHHUS OpraHh3Ma 4ejIoBeKa OT TOYEYHBIX
HMCTOYHUKOB U OT PABHOMEPHO paclpeeICHHBIX IO TOBEPXHOCTH 3€MJIH, CPABHUTH C
NPEAEIBHO JIOMYCTUMBIMH JI03aAMHU.

2. TEOPETUYECKUE CBEJIEHUA

2.1 Honmn3upywouiee u3jiy4eHne, paauoHyKJINAbI,
PAaIHOAKTHBHBIN pacna

Bo MHOrmx o0nactsX NpakTHYECKOW NEATEIbHOCTH JIOAEH NPHUMEHSIOTCS
PaAMOAKTUBHBIE BEIIECTBA M HCTOYHUKA WOHU3UPYIOMIMX U3ITyYECHH.

[Ipy momoiM pagMOaKTHBHBIX H30TOIMOB IMPOBOJUTCA KOHTPOJIb KayecTBa
15631 (S 1507 (PEHTr€HOBCKUMHU 151 ramma-ae(peKToOCKONaMu), yIpaBJ€HUE
TEXHOJOTUYECKUMHU  ONEpALMSIMU (paauoOM30TONHBIMU  JaTYUKAMHU u
M3MEPUTEIISIMU ), BKIIFOUEHHE MOKAPHON CUTHAIM3AIMK (JIBIMOBBIMH HM3BELIATENSIMU)
U T.JI.

Kpome 3TOro maroauM NOCTOSHHO TOJBEPraloTCs BO3JIECHCTBHIO BHEUIHETO
MOHU3UPYIOIIETO U3IYyYEHUS OT COJHUA M IIOBEPXHOCTH 3EMIIH.

HNoHunznpyroniee u3iydyeHUe - W3JIy4YEeHHUE, BO3IACHUCTBHUE KOTOPOIO CO CPEHdOM
OPUBOJUT K OOpa30BaHMIO HMOHOB pa3HbIX 3HAKOB. (CHOBHBIMH HCTOYHUKAMU
MOHU3UPYIOIIET0 U3JIy4CHUS SBISIOTCS PAIMOHYKIUABI - PA3HOBUIHOCTH aTOMOB C
JAHHBIM MAacCOBBIM YHCJIOM M aTOMHBIM HOMEpOM. MaccoBoe 4YHCIO HYKJIHMIA
YKa3bIBa€TCsl BBEPXY CJIEBa OT CUMBOJIAa XUMHUYECKOTO 3JI€MEHTA, HAllpUMEp, HYKIUA
cTpoHIHs St , HyKInz e3us o CS .

OauH W TOT »K€ DJIEMEHT MOXET HMETh pa3Hble MaccoBble YucCIa U
Pa3HOBH/HOCTH 9TOr0 IEMEHTA HA3BIBAIOTCS H30TOMAaMH, Harpumep, 1 u *l,

PannoakTuBHBIN pacraj COMPOBOXKAAETCS KOPIMYCKYJISPHBIM HU3IydeHUEeM (O-
YyacTull, [3-4acTHll, HEUTPOHOB W T.I.), WIK (OTOHHBIM M3Iy4Y€HHEM (ramma WiId
PEHTI€HOBCKUM):

OL.-YaCTHUILIBl SIBJISIOTCA SApaMd aTOMOB Te€Jusl, HECYUIUMHU TOJIOKUTEIbHBIN
3apsan. OHM WMEIOT HE3HAYMTEeNbHBIM mpober (B Bo3myxe oT 2 g0 9 cM, B
ouosormdyecknx TKaHsgx - or 0.02 mo 0.06 MM), HO BBICOKOW CTEIICHBIO MOHH3AIUU.
[Ipu BHemHeM OOJY4YEHHMHM  O-YACTHIBI HE MPEACTABIISIIOT OMACHOCTH, HO MpH
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MOMNaJaHU BHYTPh OpraHM3Ma paJuOaKTUBHBIX BEIIECTB B BUJE MbUIA OHU OYEHb
OTaCHBI;

B-uacTullbl TPEACTABIAIOT COOOM MOTOK 3JIEKTPOHOB WJIM TO3UTPOHOB, B
BO3JIyX€ OHH MOTYT mpouTh a0 40 M, a B OMOJOTHYECKOW TKaHU - 70 12 mMm.
[[10THOCTH MOHM3AIMN aTOMOB CPEIbl  [3-dacTUIlaMH B JACCATKHA pa3 MEHBIIE, YeM
P MOHU3ALMU  O-4aCTHUIIAMU;

Y-JIy9H 3TO JICKTPOMArHUTHOE M3Ty4YCHHUE C JUTMHON BOJIHBI IPUOIU3UTEITHHO
10 ¥ M wu wacroroii okomo 10 2 [, DT myun 00s1a1a0T 3HAYUTEIBHO MEHBIIICH,
YeM  O-YacCTHUIbl, HOHU3UPYIOIIEH CMOCOOHOCTHIO, HO BBICOKOM MPOHHUKAIOIIEH
CHIOCOOHOCTBIO (OETOHHBIE CTEHBI TOJIIMHON 5 CM OCIIa0SIOT y-U3TyYCHHE B JIBa
paza);

PEHTTEHOBCKHUE JIyYH - 3TO KOPOTKOBOJIHOBOE 3JIEKTPOMArHUTHOE U3JIyYEHUE
¢ mummHoit Boubl oT 10 7 10 10 ™ M. OHu, TaKKe KaK y-Iydu, 001afaioT BHICOKOI
MIPOHMKAIOIIEN CITOCOOHOCTBIO.

2.2 AKTHBHOCTH PaIMOHYKJ/JIHI0B

AKTUBHOCTbH PaaAuOHYKIIN 0B A - 9TO YUCJII0 CaMOIIPOU3BOJIBHBIX
CﬂyqaﬁHLIX pacimagoB WIN YHUCIIO HUCITYCKACMBIX YaCTHUII AN B CANHHUIY BPCMCHU
At:

A= AN/At. Q)

Enununeit aktuBHocTH siBnisieTcs: bk (O0exkepensb), 1 bk =1 pacm/c.

Takoxe enuHunel aktuBHOCTH sBisieTcs Ku (kropu), 1 Ku = 3,7 10" Bk.

AKTUBHOCTh  PAJMOHYKJIMJOB CO  BpPEMEHEM  yMEHBIIAeTCs o
AKCIIOHEHIIUAILHOMY 3aKOHY. MI3MeHeHrne akTUBHOCTH OMUCKHIBACTCS (hOPMYJIOi

At :AO exp( _01693t/T1/2 )s (2)

rae A - akTUBHOCTb PaJIMOHYKIIKA TI0 TPOIIECTBUN BPEMEHH t;
A ( - aKTUBHOCTb PaJJMOHYKJIW]Ia B HaYaIbHbIN niepuos (t = 0);
t - Bpems;
T, - mepuox momypacmana, T.. BpeMsl B TE€UEHHE KOTOPOTO pacIagaceTcs
MOJIOBUHA PAJMOAKTHBHBIX aTOMOB.
Eciu t=Typ, 10 A=A, 1B =A_/2.
[lepron momypacmnaza y HEKOTOPBIX PATUOHYKIHIOB COCTABISAET HECKOJIBKO
CYTOK, a y HEKOTOPBIX - To/bl (Tabmuma 1).
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Ta6bnuua 1 — Pagnobuonornyeckne cBOMCTBa paguoOHYKNMAoB

Oddex | I'amma | [lepuon Hons nyknuaa, | [lepuon
THBHas | IOCTOS TOTIA/IAfOIIasi B | TIOJYBBIBEC
DHEPTH | HHAS | MOdypa paccMaTpUBaeMbIi | HUS U3
1E .4, Kputnu Opra” Opra’usma
Hykmu | MbB | Ky, cmaja | eCKUM [Tpu [Tpu Tgp,
i pacr P.com2 opraH 3arjaT | BABIXaHU CyT
BIBAaHUHU u
q.-mKu| T f
CyT 3
fox
®Cco 1,5 6,75 | 1,9.10° | Bece
TENO 0,3 0,45 9,5
[leuens | 0,001 0,02 9,5
Bl 0,41 1,69 8 Bce
TEJO. 1,0 0,75 138
[[{uToB
15014
Kesesa 0,3 0,23 138
B’Cs | 0,59 319 | 1,110 | Bee
TEJI0 1,0 0,75 70
“®Ra | 110 9,36 | 59:10° | Bce
Teno 0,3 0,4 8,1-10°
gy 1,1 294 | 1.10* | Cxemer | 0,3 0,12 1,8-10°
U 46 051 |2610"| Bce
TENO 1.10* 0,25 100
Koctu | 0,1.10° 0,028 300
IToukn | 1,1.10°| 0,028 15

2.3 DKCHO3UIHOHHAA 1032

DKCIMO3UIMOHHAS /1032 SIBJSIETCS KaYECTBEHHOW XapaKTEPUCTUKOU (POTOHHOTO
M3JIydeHus: (PEHTIT€HOBCKOTO M TraMMa-U3JydeHus), OHA ONpeAesieTcs IO
MOHU3AIMU BO3JyXa, T.€. KOIJa IOIVIOIIEHHAs] SHEPrusi B HEKOTOPOM OObeMe
BO3/lyXa paBHA CYMMapHOW KHHETHYECKOW DHEPryuu JICKTPOHOB U MO3UTPOHOB,
00pa3oBaHHBIX (DOTOHHBIM U3JTyYEHUEM B TOM K€ 00BEME.

HenocpenctBeHHo uaMepsieMod  (PU3MYECKON BEIMUYMHOW TPHU OMpPEACICHUN

SKCIO3ULIMOHHOM J03bl Y-U3IYUYEHUS SIBIIAECTCS JIEKTPUUECKUN 3aps WOHOB
OJIHOTO 3HaKa, 00pa30BaHHbIX B BO3AYXE 33 BpeMsl OOITyUEHUS:
DaKcanlm’ (3)

rae D ,n - PKCHO3UIIMOHHAS J103a, Ki/kr;
Q - MOJHBIN 3aps MOHOB OJHOTO 3HaKa, Kit;
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M - macca o0ObeMa BO3AyXa, Kr.
BrecucremHoM enMHUIEH SKCIIO3UIIMOHHON 10361 sABIsIeTCsl peHTreH (P),
1 P=0,285 mKi/kr.
2.4 TlorsonieHHAad 1032

[TormomieHHast 103a XapakTEPU3yeT H3MEHEHHUS, MPOUCXOISAIINE B 00 TydaeMOM
BelllecTBe (BO3/yXe, BOJE, IEPEBE, JKele3e U T.1.).
[Tormomennas 103a - 3TO PHEPTHUsA, MIepeaaBacMas BEIIeCTBY MacCOU B
OJIHY CIMHHUILY:
Duww=E/m, (4)

rae D .o - morIIomnieHHas g03a, Jox/Kr;
E - aHEprus MOHU3HUPYIOMIETO U3IIYYCHHS, TTOTIONIEHHAs] 00TydaeMbIM
BEIIECTBOM, JIK;

m - Macca O6Hy‘{aCMOFO BCIICCTBA, KI'.

B cucreme CU moruornienHas 103a uamepsiercs B I'p (rpei):
1 I'p =1 Jx/kr.

B npakTuke 4acTo MCHONMB3yEeTCd ClEeNHaIbHAas €AUHULIA TOTJIOMEHHON O35l
- pan. OnuH  pag  COOTBETCTBYET TAKOW IMOTJOMIEHHOW J03€, MPHU KOTOPOM
KOJIMYECTBO SHEPIUH, BBIJICIIEMON OJHUM TpaMMOM JIFOOOTO BEIIECTBa, PABHO
0,01 /Ix, T.e.

lpan = 0,01 dx/xkr =0,01Ip .

[TornomenHass mo3a CBsi3aHa C OKCIO3UIMOHHOW JI030M  CJIEAYIOLIAM

COOTHOIIIEHUEM:

D norn — D JKCIT I<1 ) (5)

rae K - koadduurent, yautsiBaronuii Buj o01y4yaeMoro BemecTsa (Bo31yX, Boja 1
T.I.), T.€. YYUTHIBAIOIINI OTHOIIEHHE SHEPTHH, MOTJIONIEHHOW JaHHBIM BEIIECTBOM,
K 3JIEKTPUYECKOMY 3apsily HOHOB, 00pa30BaHHBIX B BO3/yX€ TaKOU K€ MACCHI.

[Ipu skcrio3uuuoHHOM no3e B 1 P sHeprust y-u3nydeHus, pacxomyemasl Ha
noHm3anuio 1 r Bo3ayxa, pasHa 0,87 pan, T.e. 1Jig BO3ayxa

K; =0,87 pan/P =0,87 -0,01 JIx/xr = 0,87 -0,01 I'p/P .

[TockonbKy TKaHU OpraHM3Ma UMEIOT HECKOJIbKO MHOW 3(PGEKT MOTIIONICHUS
M0 CPaBHEHHUIO C BOJIOM, TO WCIONB3YIOTCS TEPEBOAHBIE KOIPDUIIUEHTHI IS
Pa3JIMYHBIX TKAHEH Tella yeJoBeKa:
11 Boawl B opranu3me Kj; = 0,887...0,975 pan/P,
JUTSI MBIIIILT K;=0,933...0,972 pan/P,
IUTST KOCTEH K;=1,03... 1,74 pan/P.
B memom s opraHu3ma 4enoBeKa MpHU OOJMYYEHHUH OT  Y-MCTOYHHKA
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koappunment K; =1 pag/P =0,01 I'p/P.
2.5 DkBHUBaJIeHTHAas 1034
DOKBUBAJICHTHAs [103a YYUTHIBAET HE TOJBKO DJHEPruio, IMEepPeaaBacMylo
BEILIECTBY, HO M Te Ouojornueckue 3G EKThl, KOTOPbIE MTPOU3BOIUT MPOHUKAIOIIIAS
paauanus B TeJIC YeJIOBEKa:

DBKB = Dnom 'KZ = D3Kcn 'Kl 'KZ ) (6)

rae D, - 9KBUBaJIeHTHas 11032, 3B;
K; - xoaddumnuent kauectna oomyueHus (Tadauma 2).

Tabnuua 2 — CpegHue 3HavyeHns koachcdpumumeHTa kayectea Ko

K, (38/I'p unu 63p/pan)
Bua uzny4yenus
PeHTreHoBCKOE U y-H3ITy4eHHe 1
DNEKTPOHBI U TO3UTPOHBI, 3-U3ITyUeHue 1
Heiitponsl ¢ saeprueii mensbine 20 k3B 3
Heiitponsl ¢ sneprueit 0,1 - 10 M>B 10
o.-u3JlydeHue ¢ sHeprueit Mmenbine 10 MaB 20

B cucreme CU enuHunel n3MepeHUsl SKBUBAICHTHOU JTO3bl SBJISIETCS 3UBEPT
(3m).
CoenuaipHOW — €IUMHHUIEH  DKBHUBAJEHTHOW O3Bl  SBIISETCS 03p
(6uonornyeckuii SKBUBAJICHT PEHTICHA).
JI1st pEHTre€HOBCKOTO M Y U3Ny4YeHUs] KOI(PPHUIIUEHTHI
K; =1pan/P, K, =1 03p/pan u 1P skBuBanenten 1 6ap,
T.e. IP <1 pang <1 069p.

UToOBl OTMETHTH pa3IMuhe MEXIy OHKCIO3WIMOHHOW,  TOTJIOIMICHHON U

HKBUBAJICHTHOM J103aMH, a TaKXKe €IMHUIIAMHU U3MEPEHUN STU MapaMeTphbl CBEICHBI
B Tabnwuiy 3.
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Tabnuua 3 — OCHOBHbIe NapaMeTpbl, XapakTepusmpyrLiee naryyeHme

[TapameTpsl
EauHuubl u3mepenust

Crapas cucrema Cucrema CH

bk (6exkepenn)
A — aKTHBHOCTH PAJIMOHYKJIH/IA

(KOJIM4eCcTBO YaCTHII,
BLLJIETAIOLINX U3 BelIeCTBA B
eIUHHUIy BpEMEHH)

1 bk =1 pacm/c
1 Ku=3,7- 10" Bk

Dyces —  DOKCHO3MIIMOHHAS /1034 P (pentren) ‘ Ka/kr
(ompexpensercss MO WMOHHU3ALUU 1P=2,6- 10" Kn/kr
BO3JIyXa)

Diorn — MOIJIOIICHHAS J103a pan I'p (rpeit)
(ompenensercs o DHEPIHH, 1 I'p=1 JIx/kr
IIOIJIOLIEHHON BO3yXOM, BOAOW M 100 pan=11Ip
JPYTUMU BEIIECTBAMH)

D, - SKBUBAJICHTHAS 71034 03p \ 3B (3uBEPT)
(ompenpensercss Mo ACHCTBUIO Ha 100 65p =1 3B
YyeJI0BEeKa)

DaKB = D mora KZ = Dakcn 'Kl : KZ

JUist peHTreHoBCcKOro u y-uznydenuss 1 P skBuBanenten 1 0Oap, T.e.
koadummentsr Ky =1 pan/P =0,01 I'p/P, K, =1 63p/pan =1 38/I'p,

1 P<1pang < 1069p,

I100P & 11p <1 36

2.6 MomHOCTH 10361 M 1032

MOIIHOCTh JKCIIO3UIIMOHHOM, MOIJIONIEHHONW WM 5HKBUBAJICHTHOM O3Bl
D xapakrepusyetcs 1030#, MOJydeHHON B €IUHUILY BpEMEHH, T.C.

. AD
D=— (7)
At
rae A D - npupamnienue 10361 3a IpPOMEXYTOK BpeMeHH A t.
MoIIHOCTE SKCIO3UIMOHHON 035l DaKCH usmepsercs B cucreme CH B

Ki/(xr- ¢) ; BHECHCTEeMHBIMU equHuLIamMu sBJsitoTess P/c, P/ga, mP/4, MmxP/4 u np.
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Momnocts nornomeHHoit no3sl D - B cucteme CH  um3mepsercs B I'p/c,

MkI'p/c, al'p/c u T.x.
MomHocTs 3kBHUBaneHTHOU n03bl D, um3mepsercs B cucreme CHU B 3B/c,

M3B/4, MK3B/4; BHECHUCTEMHBIMHU €IMHUIIAMU SBJISIIOTCS 03p/c, 03p/4 U T.A.

JInst M3MEpeHHsT MOIMHOCTH  JI03bl TPHMCHSIOTCS Pa3IMYHbIC ITPUOOPHI,
UMEIOINE MOHU3AIMOHHBIC KaMephbl, KaMEpbl C JIIOMUHECIUPYIOIIUM BEIIECTBOM,
XUMUYCCKUE CUCTEMBI H JIP.

[To wW3MepeHHBIM 3HAYCHHSAM MOIIMHOCTH JIO3BI MOXKHO ONPEICIUTh 103y
00JTyYeHUS:

t
D =|Ddt ®)
0
CCJIM MOIMHOCTDL O3kl HC MCHACTCA BO BPCMCHH, TO
D=D-t, D=const, (9)

rae t- BpeMs BO3IEUCTBUS HOHU3UPYIOLIErO U3TyYECHUS.

Jlnst u3mMepeHust J03bl MOHU3UPYIOMIETO M3IYyYEHUs] IPUMEHSIOTCS TPUOOPHI -
nosuMetrpsl. CpaBHUTENbHAS MPOCTOTA U3MEPEHUST MOHM3AIMU BO3/yXa MPUBENA K
TOMY, YTO OOJIBLIMHCTBO JO3UMETPUUECKUX MPUOOPOB GPUKCUPYIOT SKCIIO3ULIMOHHYIO
103y.

2.7 Bo3nelcTBUE MOHU3UPYIOIINX U3TyUYECHHI HA OpraHU3M YE€JI0BEKa,
HOPMUPOBAHUE 703 O0TyUCHUS

HNoHnsupyroniee M3JIydeHUe OKa3bIBAET BPEAHOE BO3JECHCTBHE HA OPraHU3M
YeJI0BEKa, HO HAIllM OPTaHbl UyBCTB HE MPHUCIOCOOJIEHBI K UX BOCHPUATHIO, TOITOMY
0e3 crnenualbHbIX MPUOOPOB Mbl HE MOXKEM CYAUTh O HAIIMYUU paJUdaLUd U €€
YPOBHE.

HNoHn3anusa XMBOM TKaHW TPUBOJMUT K Pas3pbiBy MOJIEKYJISIPHBIX CBSI3EM,
U3MEHEHUIO0 XUMUYECKON CTPYKTYPhI MOJIEKYJT U KaK CJIEICTBUE - K FHOENH KJIETOK.
Ilon BiIHMsAHHMEM W3Iy4EHHUs MPOMCXOAUT PACIICIUICHHE MOJIEKYJ BOABI C
oOpa3oBaHHEM paJMKaJIOB, KOTOpPbIE MOTYT BCTYIATh B peakiuH ¢ BeuiecTBamu. B
pe3ysibTaTe HOpPMaJbHOE TEUEHHE OMOXMMHYECKHX IPOLIECCOB U OOMEH BELIECTB
Hapymiaerca. Yem Oosplie MOTJIOUICHHAs J03a, TeM OOJiblIe HOHHU3alUs U
OTPHIIATEIBHBIN OMOTOTHIECKUM P HEKT.

KpacHblif KOCTHBIA MO3TI TEPSET CIIOCOOHOCTh HOPMAJIbHO (PYHKIIMOHUPOBATH
npu no3ax oomyuenus 0,5...1 38 (50...100 69p). PenmpomykTuBHBIE OpraHbl U Tia3a
OTJIMYAIOTCA TOBBIMICEHHONW UYYyBCTBUTEIBHOCTHIO K 0ONMydeHuro. OgHOKpaTHOE
obnmyueHue cemeHHUKOB mpu no3e 0,1 3B MPUBOAUT K BPEMEHHOW CTEPUIHHOCTU
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MY>KUWH, @ J03bl CBbIIE 2 3B - MOTYT INPHUBECTH K MOCTOSTHHOM CTEPUIIBLHOCTH.
OO6mydenue a3 npu no3e 2...10 63p/rox B Teuenue 10 - 20 et npuBOIUT K THOETH
KJIIETOK XpyCTalluKa TJia3a, MOSBICHUID MOMYTHEBIIMX  YYacTKOB XpyCTaJIMKa
(kaTtapakTte), a 3aTeM U MOJHOM CIENOTE.

Pak - nHaubosee cepbe3HOE M3 BCEX IMOCIEACTBUI OOMydYeHHUs YeJOBEKa IMpHU
MaJbIX J03aX. BeposSTHOCTh 3a00J€BaHUsI pAKOM PACTET MPSIMO MPOMOPLHUOHATBHO
no3e obnyueHus. [lepBbIMU B rpyIine pakoBBIX 3a00JIEBAHUM CTOSIT JIEHKO3bI, OHU
BBI3BIBAIOT THOETH JTI0ZIcH B cpeaHeM depe3 10 et ¢ MomeHTa obmydenus. [lamee -
paK MOJIOYHOM JKeJe3bl M pak IIUTOBUIHOW JKEJIe3bl; OTH BBl 3a00JICBAaHWI B
HaYyaJbHOW CTaUU H3JICUYHUMBI.

Pak >xenmynka, m€4eHH, TOJICTOM KHUIIKKM M T.J. BCTpeyaroTcs pexe. Pak
JIETKUX MPAKTUYECKHA HEU3TICUUM.

VY nrogei, modaydaronux Majible 103bl 00JIy4eHHUs, HaOII01aeTCs MOBBIIIEHHOE
CoJIepKaHUE KIETOK KPOBH C XPOMOCOMHBIMH HAapyHIEHUSMU. OTH HapyLIECHUs
MPOSIBJISIIOTCA B CIEAYIOIIEM WJIM MOCIEAYIOINUX MOKOJIEHUX (3TO I€TH, BHYKH U
0oJiee OTAaICHHBIE TTOTOMKH).

Ecnn o0nyueHne npous3BOAUTCS HE OJHOKPATHO, @ B ATOM J03€ PacTSIHYTO BO
BpeMeHH, TO 3(PeKT oOiaydeHus: OyIJeT CHMKEH. ODTO CBSI3aHO C TEM, UTO >KHUBbBIE
OpraHHU3Mbl, B TOM YHUCJIE€ U YEJIOBEK, CIOCOOHBI BOCCTAHABIMBATH HOPMAJIbHYIO
KU3ZHENIEATEIbHOCTh MOCIIE HApYIIEHUH.

VYcnoBus  Oe3onacHOM  pabOTBl € pPaaMOAKTHUBHBIMU  BEUIECTBAMHU
pernmamentupoBanbl Hopmamu pannanuonnoit ©Oe3zomacHoctu  HPB-76/87 u
OCHOBHBIMH CAaHUTAPHBIMU TPABWIAMHU PAOOTHI C PaTMOAKTHBHBIMHU BEIIECTBAMHU
U IPYTUMH HCTOYHUKAMK HOHHU3UpYIonux usnydenuit OCII-72/87 [1].

PaguanimoHHOMY BO3JIEWCTBUIO MOTYT IOJABEPrarbCsi  HE TOJIBKO JIMIIA,
HETMOCPEICTBEHHO padOoTaloIIMe C PaAUOAKTUBHBIMU BEILIECTBAMH, HO M HACEJCHHE,
noatoMy Hopmamu HPB-76/87 ycTaHOBieHBI MNpeAenbHO IOMYCTUMbIE YPOBHH
00JTy4yeHHs B 3aBUCUMOCTU OT KaTErOpUU OOJYUYEHHBIX JIUI] U TPYIIIbl KPUTUYECKHUX
opraHoB (Ta0muna 4).
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Tabnuua 4 — [lo3oBbIe npeaenbl 06ny4yeHus

Jlo30BbIe ipeensr | KPHTHYECKAsl TPYNIA OPTaHOB
BHEIIHETO U 1 2 3
BHYTPEHHETO (Bce TEJNO, | (MBILLIIBL, (KO>KHBIN TTOKPOB,
o0Iy4eHus, MIOJIOBBIE >KEJIE3bl | IIUTOBUIHAS KOCTHasi  TKaHb,
03p 3a rox u KpacHbIH | jkeJesa, KHCTU PYK,
KOCTHBII MO3T) BHYTPEHHHE CTOIIbI)
OpraHbl)

[T1/1 s kareropun A
(mpodeccruonaabHbIC
pabOTHUKH,
MOCTOSTHHO W 5 15 30
BPEMEHHO
paboraroniue
HEMOCPEACTBEHHO €
UCTOYHUKAMU
MOHU3HUPYOITIX
W3JTYYCHUS])

[1/] nst xareropuu b
(HaceneHnue, He
paboTaroiiee
HETIOCPEICTBEHHO C 0,5 1,5 3
UCTOYHUKAMU
U3ITyYeHHUsI, HO
MOJKET MOBEPTaThCs
BO3ECHUCTBUIO
PaINOaKTUBHBIX
BEILIECTR)

2.8 Onpenesienne 103 00, Iy4eHHUs OT TOUYEYHbIX HCTOYHUKOB
raMmma-u3Jiy4eHust

BenuunHa MOIIHOCTH SKCHO3UIIMOHHOM 03Bl OT TOYEYHOTO MCTOYHMKA
(pucynoxk 1) mpsiMO HPOMOPIMOHAIBHA AKTUBHOCTH PAJUOHYKIHJA U OOpaTHO
MPONOPLIMOHAIbHA KBAJApaTy paccTosiHug 10 Hero.  Kpome »3Toro,  pasHble
PAIUOHYKIUIbI TP  OJMHAKOBOW  AaKTUBHOCTH  CO3/IaIOT  Pa3HYI0 BEJIWYHHY
AKCHO3ULIMOHHOW J103bl, YTO YUYUTHIBAECTCSI FAMMAa-TIOCTOSTHHOM:

K, -A
wen = o3 (10)

rie D - MOIITHOCTH KCITIO3UITMOHHOM 7103561, P/4;

OKCIT
2
K, - ramma-noctrosiHHas paauonykiuuaa, P-cm “/ (4 -mKu);
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A - akTUBHOCTH paguonykianaa, MKu;
R - paccrosiHMe OT TOUEUHOTO PalMOHYKIIN/A 10 MECTA UBMEPEHUS, CM.

["'amMmMa-1ocTOsIHHAsI MOKa3bIBAET, KaKyK MOIIHOCTh KCHO3UIIMOHHOM J103bI
CO3/IA€T JIAaHHBIN PAIMOHYKJIU] akTUBHOCTHIO 1 MKu Ha paccTosinuu 1 cM. 3a sTanion
IPUHAT pauii-226 Maccor 1 Mr, 3aKIFOYEHHBIN B IJIATHHOBYIO YIIAKOBKY TOJIIIMHOM
0,5 MM, KOTOpBIH CO37a€T HA PACCTOSIHUU 1 CM MOITHOCTBH J103bI D o = 8,4 P/u.
3HaueHUs] raMMa-TIOCTOSHHBIX MpUBEAEHBI B Tabnuue 1, Hanpumep, s mne3us-137
K, = 3,19 P-cm ?/(a-MKu).

/
\

-

1
2

1- TOYEUHBIN UCTOYHUK Y-U3IYyYEHHUS; 2 - 00Iy4aeMOo€e BEIIECTBO
Pucynok 1 — Cxema i pacyeTa MOIHOCTH 3KCIO3ULIMOHHON U MOTJIOLIEHHON O3Bl

s ompenenenust 03kl OOJMY4YEHUS OT TOYEYHBIX MCTOYHUKOB Y-
M3JIy4YeHust 0OBIYHO UCToab3yeTcs opmyina (9), T.e. MpPUHUMAETCS MOIIHOCTD J103bI
ITOCTOSTHHOM BO BPEMEHH.

2.8.1. Ilpumep. Onpenenuth SKBUBAICHTHYIO 103y U CPAaBHUTHh C JOMYCTUMOM,
MOTYYCHHOH PaboYMM OT TOYEYHOTrO H30TPOIHOrO HCTOYHHKA “°CO
aktuBHOCTHIO 1,1-10% Ku, ecnu ou paboTaeT ¢ ICTOYHUKOM B TCUCHHUE
Bcero pabouero BpemeHu Ha pacctostHuu 0,8 M. IIpoaomKUTeIbHOCTh
pabouero BpemeHu s nepcoHana cocrapisieT 1700 u/ron (36-yacoBas
pabouas Hejens).

Penienue.
OmpenensieM MOITHOCTh  AKCIIO3UIITMOHHOW 1036l Ha paboyeM MecTe Mo

dopmyme (10):
K, -A
D —_r
OKCIT R

/i€ 3HaUeHHe raMMa-TOCTOSIHHOW BbIOMpaeM U3 Tabiuubl 1.

_6,75-1,1-107-10°

JKCI 2
80
9KCHOSI/IHI/IOHHyIO A03y, TIOJYYCHHYIO pa60‘H/IM 3a roa, ompceacisieM I10

bopmysre (9)

D =0,0116 P/u.
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D.. =D. _-t=0,0116-1700 =19,7 P/rox.

SKCII 3KCII
OKBUBaJICHTHAs A03a, IIOJIyUYCHHAasA pa60‘-II/IM, COCTaBJIACT

D, =D, K -K,=19,7-1-1=19,7 6sp/rox,

JKCII IKCII
T.C. OHA IIPCBLIMIACT IIOYTHU B 4 pa3a IIpcaciibHO JOIIYCTHUMYIO JO3Y IJIA KaTCTOpHUHN A

(Tabnuma 4).

2.8.2 Ilpumep. Ha pacctosHnt R = 0,3 M OT TOYEYHOrO HCTOYHHUKA
pamuonykinaa °Co  MOLIHOCTH  OKBHBAICHTHONW  JO3bI OT Y-
usnydenus coctasusier D, = 450 Mx3B/4. Ha kakom paccrossHuu
or ucrounuka (R;,;) MoxHO paboTaTh, 4TOOBI /1032 OOJIydYECHHUS
nepconana He mnpesbimana [1JIJ] nmpu 36-yacoBoii paboueil Hexene u
PaBHOMEPHOM pACTPEICIIEHUN 1036l B TEUECHHE rofa’?

Pemienue.
DOKBHUBAJICHTHYIO [103y, IMOJYYECHHYIO pabouuM 3a ToJ, OMNpeaesieM Mo
bopmyae (9)
D, =D, -t=450-10"°-1700 = 0,765 3B/rox.

[Tonyuennass nosza mpessimaer [1JIJ] (0,05 3B/rog) B 15,3 paza, modtomy
HE00XOAMMO YBEIUYUTh PACCTOSIHUE OT UCTOYHHMKA U3ITyUYEHHUs 10 pabovero Mecra.

MoIHOCTh 703bl, a CJIEJ0BATEIBbHO U /103d, YMEHBIIAIOTCS C YBEIUYCHUEM
KBajpara paccrosiHus (mo 3aBucumoctu 10), moatromy Tpebyemoe paccrosinue R,
MO’KHO BBIYHMCIIUTH IO OTHOIIEHHIO

2 2
D, -R*=D, . -R%,

OKCIT OKCIT

Daxcn 'Kl °K2 't'Rz :DSKCH.Tp °K1 °K2 tRf{m?
DaKB ‘R? = AT Rizm ) (11)
. 2 2
R = D, R? _ [0765-03° |\
11 0,05

Takum 00Opa3oM MOJTYy4YEHO, YTO PACCTOSHUE OT WCTOYHHMKA H3JIYYCHHS [0
pabodero Mecra JI0OJDKHO ObITh HEe MeHee 1,17 m.
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2.9 OmnpeneneHue 103 OT Y-U3TYyUYEHUST PAAUOHYKIHI0B, HAXOAIIUXCA B TIOYBE,
yTeM U3MEPEHUS MOITHOCTH YKBUBAJICHTHOM J103bI IPUOOPOM

[Ipn ompeneneHWM SKBUBAJIEHTHOM J03bI OOJIydeHHs] 4eEJIOBEKa OT Y-
U3IIyYaoIUX PAaJUOHYKINIOB, HAXOIAIIUXCS B 3€MJIE, MOXKHO HCIIOJIb30BaTh
dopmyny (1.9). Kpome 3T0ro, HEOOXOJUMO YUYUTHIBATh HSKPAaHUPOBAHUE TKaHEH
YeJIOBEKa IPYTMMHU TKaHSAMHM, a TAKKe CTEHAMU 3JaHUM U coopyxeHui. HayuHslii
komuteT OOH 1o [aeicTBHIO aTOMHOW paaualvuu (HKJIAP) pexomenmyer
UCIOJb30BaTh YCPEIHEHHOE 3HAUeHHE KOd(pPuIueHTa ocaabaeHus MOTJIOUEHHON
N03bl B TEJE 4YEJOBEKA  II0 CPABHEHUIO  C IOIVIOIIEHHOM J030M B BO3AYyXE
Kiinap=0,7.

M3MepuB MOITHOCTh KBUBAJCHTHON N103bI OOMy4YeHHUS Ha BbicoTe | M OT
ITOBEPXHOCTH 3€MJIM, MOKHO ONIPENEIIATH 103y, ITOIYYEHHYIO YEJIOBEKOM:

DaKB = DaKB K (12)

HKOap °

rae D akB - SKBUBaJICHTHAs 703a 00JIydeHUs YETIOBEKa, 3B;

D.,,, - MOILIHOCTb SKBUBAJICHTHOM 103bl 00IyueHHs, 3B/4;

t - BpEM:A HAXOXKACHHA YCJIOBCKA B TAHHOM paﬁOHe, q.

2.9.1 Ilpumep. OueHUTH OMACHOCTHh HAXOXKAECHUS JIFOJCH HA TEPPUTOPHUH, €CIIH
MOIITHOCTh PKBUBAJICHTHOM J103bI 00JIyYeHUs YeJIOBEKa Ha PacCCTOSTHUU

1 M oT moBepxHOCTH 3eMiH cocTaBisieT 0,6 MK3B/4.

Pemenue.
["'onmoBas axBUBajIEeHTHAs J103a paccuuThIBacTCs 1Mo dhopmyie (12):

DBKB = DBKB ’ t ) KHKI[ap =
=0,6-10°-24-365-0,7 = 0,0037 3B/rox .
[IpenensHo pomycTtumas n03a s HaceneHus (kareropusi b, TaGmnuma 4)

[0 = 0,5 6ap/ron = 0,005 3B/rog. To ecth 3kBUBaneHTHas Ao3a D,, MeHbIe
I B 1,3 pa3za.

2.10 Omnpenenenue A03 OT Y-U3JIYYEHUS PAAUOHYKIIMAOB, HAXOAAIUXCS
B IIOYBE, 10 BEJIMYMHE aKTUBHOCTH €IUHUIBI IIOMIAIA 3€MHOM

MMOBEPXHOCTHU

Jlo3a y-u3ayyeHUs OT 3€MHOM MOBEPXHOCTH OOBIYHO OMNpeAessieTcs s
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TOYKM Ha BbicOT€ H OT 3eMJIM M CUMTAETCs, YTO OCHOBHOE M3JIyYEHUE MONAAacT B
ATy TOYKY C IJIOIaau Kpyra paauycom 3 - H (pucynox 2).
®dopMyiia pacyeTa MOLUTHOCTH J103bI OOJTYUYEHUS B 3TOM CIIydae:

2 2
. H°+R
DaKcn =T As ) Ky -In 2 H (13)
H
rjae D, - MOIIHOCTh OKCIO3ULUOHHON 03Bl  Y-M3Iy4€HHs OT 3€MHOMI

MMOBEPXHOCTH, P/4;
As - cpeaHerozoBas aKTHBHOCTh  (IUIOTHOCTh  3arpsi3HCHHUS — Pajiio
HYKJIMJIaMH ) TIOBEPXHOCTH 3eMit, MKu/cm 2
H - BeIcOTa HaJ MOBEPXHOCTHIO 3EMJIH, M;

R - paauyc kpyra 3eMHOI IOBEpPXHOCTH, M.

Jns onpenenenus n03bl, MOTYYEHHOW YeloBeKOM, npuHumaercss H=1m, R = 3

A

H V2

Pucynok 2 — Cxema onpeiesieHust 1036l Y-U31y4Y€HUS OT MOBEPXHOCTH 3EMIIH

2.10.1 IIpumep. OmnpenenuTs SKBUBAICHTHYIO 03y OOJIy4deHUS, TOJIYyUYECHHYIO
YEeJIOBEKOM 3a TOJl, €CJIU CPEOHEroJIoBasi aKTUBHOCTh IMOBEPXHOCTHU
semin ot nesus-137 cocrasmser 2-10° Bx/m 2.
Pemenue.
MOIIHOCTB YKCIIO3UIIMOHHOM 10361 onpenensiem o Gopmye (13)

H? +R?
H2

OKCII >

D, =7 A, K, I

A€ aKTUBHOCTD

6p. 2 2:10°-10° ) 6 2.
A, =2-10"bk/Mm" = T 4MKu/CM =54-10""mMKu/c™m*;
3,7-10" -10
2 | A2
D, =n-54-107° -3,19-111%:1,2.10—410/11_

OKBUBAJIEHTHYIO /103y, IIOJYYEHHYK YEJIOBEKOM 3a TOJl, BBIYUCIISIEM 11O
dopmyme (12)
D. =D._ -t-K =1,2-107*-1072-24-365-0,7=7,36-10 38/ rox.

OKB OKB HKJIap
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OTta go3a npumepHo B 1,5 paza Beie [1J1/] 11 HaceneHus..

2.11 OpuHeHTHPOBOYHAA OLCHKA PAAUALMOHHOIO 3arPA3HEHUA
MOBEPXHOCTH 3eMJIH

JI1si OpUEHTUPOBOYHOUN OLIEHKM PAaJMALMOHHOIO 3arpsA3HEHUs] MOBEPXHOCTH
3eMJIM  OOBIYHO HCIONB3YIOT M3MEpUTEIbHBbIE MPHOOPHI YCTAHOBJIICHHBIE Ha
Bepronere. Beproner mnponeraer Ha BbicoTe 100 M OT 3eMiu mapauieIbHIMU
Mapuipytamu yepe3 600 M u 3areM cTpouTcs Kapta. Takum  00pa3oM ObulH
IOCTPOCHBI KapThl PaJHalioHHOro 3arpsisHenns (KU/km®) TOBEPXHOCTH 3eMIM B
Tynbckoil obnactu.

B cnywae 3arpsisHenus teppuropuu 1e3ueM-137 ot UepHoObuibckoit ADC
pacuer 103 BHEIIHEro OOJY4YEHHMs] MOXKHO IPOU3BOAUTH C IMOMOULIBIO  JO30BBIX
K02 (ppUIIMeHTOB

D3KB :AT'd; (14)
rae D ., - TojoBas SKBUBaJIGHTHAS /1032 00JydeHus1, 03p/TO;
A, - cpenHeroioBas IJIOTHOCTD 3arpsi3HeHUs TeppuTopun, Ku/km &
d - nosoBbrit kodddumment, 63p - km 2/ (Ku-rox).
Ta6bnuua 5 — 3HayeHusa koachcpuumeHta d c yyetom ocnab-

JIeHnA BHeLWHero o6nyqum| 3AaHNAMM

Tun HaceIeHHOTO MyHKTa 3uauenue kodpduirenra d,
69p-km*/(Ku-To)

['opoma 001acTHOTO W PECITyOJMKAHCKOTO 0,006

IO TYUHEHHYSI

['opona palilOHHOTO MOAYMHEHMS] U TMOCEIKU 0,009
TOPOJICKOTO THIIA

Bce HaceneHHBIE MyHKTBI, KpOME IOCEIKOB 0,013
TOPOJICKOTO THIIA

2.11.1 [pumep. OnpenenuTs roOBYI0 SKBUBAJICHTHYIO 103y 00JyUeHUS! HaceIeHUs,
2
€CJIU TJIOTHOCTh 3arpsi3HEHUS TOBEPXHOCTH 3eMiiH cocTaBisieT 40 Ku/km

Pemenue.
['omoBast SKBUBaJIEHTHAs Ji03a OOJy4YeHHUsI JIIOJIEM pPacCUUTBIBAETCA IO

dbopmyie (14):
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TO €CTb 1034 HUKC NIPEACIIBHO ,ZIOHYCTPIMOﬁ.

D =40-0,009 = 0,36 63p/rox,

3. 3AIAHUE HA PABOTY

3.1 OueHutrs OMACHOCTH

o0JydyeHHs olepaTopa TraMMa-H3Iy4eHUEM OT

TOYEYHOI'0 UCTOYHMKA, HAXOIAIIErocs Ha paccTosHud R ot pabouero mecra. Bua u
aKTUBHOCTb PAJUOHYKINMJA, a Takke paccrossHue R BbIOpaTh u3 Tabnuubl 6 10

BapUaHTY.

Bpewms pabotsl onieparopa 36 u B Henento (1700 4 B rox).

Taéauna 6 — Jlannble 1 3aaaum 3.1

Howmep Bup AKTHUBHOCTB A, Paccrostane R, m
BapuaHTa paIuoHYKJINAa mKU
1 % Co 2 0,4
2 %0 gy 4 0,5
3 By 6 0,6
4 BT ¢cs 8 0,7
5 26U 10 0,8
6 % Co 12 0,4
7 %0 gy 14 0,5
8 B3 16 0,6
9 BT Cs 18 0,7
10 20U 20 0,8
ITopsanok pacyera:

- ONpEeneNuTh MOIIHOCTh IKCIIO3UITMOHHOMN 103561 110 hopmyiie (10);

- paccyuTaTh MOIIHOCTH YKBUBAJICHTHOM J03bI 110 opmyie (6);

- paccyuTaTh rOJ0BYIO SKBUBAJICHTHYIO 103y 10 opmye (9);

- CpaBHUTh NoOJIydeHHOE€ 3HaueHue nA03bl ¢ [IJIJ[ ans kareropum A 1o
Tabauie 4, W celaTh BBIBOJI: BO CKOJIBKO pa3 J103a BhIIe win Hroke TTJ1J1;

3.2. Ompenenuth O€30MACHOE PACCTOSHUE OT WCTOYHHUKA Y-WU3IIYYCHHS [0
pabouero Mecta oneparopa, €clid U3MEPEHHAs] MOIIHOCTh PKBUBAJICHTHOU JO3bI HA

pacctosiHud R cocraBiser D
Bpewms pabots! onepatopa 1700 4/ron.

OKB

(Tabmuma 7).
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Ta6nuna 7 — Jlanubie pis 3agayun 3.2

Howmep Paccrosnue R, M MoniHoCTh YKBUBAJICHTHOU JO3EI
BapHhaHTa D , MK3B/4
1 0,1 500
2 0,2 400
3 0,3 300
4 0,4 200
5 0,5 100
6 0,1 800
7 0,2 600
8 0,3 400
9 0,4 300
10 0,5 200
[Topsimok pacuera:

- ONpEeNeNuTh TOJOBYIO AKBUBAJICHTHYIO /103y 10 opmyiie (9);
- paccuuTaTh 0€30MacHOe paccTosHuE U3 cooTHomeHus (11).

3.3.  OueHHTH OMMACHOCTh  OOJY4YCHUS  HACCIICHHUS, MTOCTOSTHHO

MO/ABEPraloIIerocsl  BO3JCUCTBHIO  HMOHU3HUPYIOLIETO  M3Iy4YeHUs OT  3eMIIH,
cozepxallell paluOHYKIU/bl. 3HAYEHUs] MOILHOCTH 3KCHO3UIMOHHON n03bl D,

Ha pacCTOSHUU | M OT 3eMJIM MPUBEICHBI B TabuIie 8.

Taoauna 8 — Jlannble a4 3agaun 3.3

Bapwant | 1 | 2 | 3 | 4 | 5 [ 6 | 7 [ 8 9 | 10
D,..4 90 | 80 | 70 | 60 | 50 | 45 | 40 | 35 | 30 | 20

MKP/4

ITopsanok pacyera:

- OMPEEIIUTh MOIITHOCTh SKBUBAJICHTHO JI03bI IO (hopmyiie (6);

- OINpEAeNUTh TOJOBYIO SKBHUBAJICHTHYIO 03y C y4deTroM KoddduiueHTa
HKJIAP no popmyne (12);

- CPaBHUTb PACYETHYIO SKBHBAJICHTHYIO a03y ¢ IIJIJ] nma Hacenenus mno
Tabymiie 4 ¥ clenaTh BBIBO/I.

3.4. OneHuTh OMacCHOCTh OOJYUYEHHS HACEJICHUS MOCTOSHHO IOJABEPTarolIerocs
BO3JICCTBHUIO MOHU3UPYIOIIETO M3JIYyUYeHHUS OT 3eMJIM, cojepxamied 1e3uii-137.
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3HaueHuss akTUBHOCTU A 1e3usi-137 B MOBEPXHOCTHOM CJIO€ 3€MJIM JaHbl B
Tabmie 9.

Tab6nuua 9 — [laHHbIe ana 3apgayu 3.4

[EE

Bapuant 2 3 4 5 6 7 8 9 10
A, Ku/km® 5 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50

[Topsinok pacuera:

- OIPEIENUTD TOJOBYIO SKBUBAJIEHTHYIO 103y 10 opmyie (14);
- CpaBHUTH TMOdy4dYeHHYI0 103y ¢ [IJ[JIg mo TabGnuue 4 u caenatb BBHIBOJ: BO
CKOJIbKO pa3 D, 6oubiiie (nnu Mensiie) 111 /1s;

4. TIOPAJOK BbIIIOJIHEHUSA PABOTDI

4.1 M3yunuThb TEOPETUYECKUE CBEACHHUS OO0 HOHU3HPYIOUIEM HW3IYYEHUH U
METOJ]aX pacuera /103 00JyyeHusl.
4.2 Pemuth 3amauu 3.1 ...3.4 cornacHo BapuaHTy.

5. OOOPMJIEHME OTYHETA

OT4er AOMKEH COJepKaTh: Ha3BaHHE, L€JIb padOThl, OCHOBHBIE MAPAMETPHI,
XapaKkTepU3ywIIke HOHU3UpYIolee u3nydeHue (tabmuma 3), pacuerbl 103
o0nyueHus, CpaBHEeHUE Moay4yeHHbIX nanHbIX ¢ [1JIJ] u BeiBoabl. Bo Beex gopmymax
JIOJKHBI OBITH PACKPBITHI 0003HAYEHUS TTAPAMETPOB (T.€. TJE....) U YKa3aHbl €IUHUIIBI
U3MEpPECHUM.

6. KOHTPOJIBHBIE BOITPOCHI

6.1. IloHsaTHsa: aKTHUBHOCTH PAJAMOHYKIWIA, OKCIO3UIIMOHHAS  J103a,
MTOTJIONIEHHAS 1032, SKBUBAJICHTHAS /1032, CIMHUIBI H3MEPCHHS.

6.2. Bo3aeiicTBre HOHM3UPYIOMINX U3TYYCHUN Ha OPTaHU3M YEJIOBEKa.

6.3. HopmupoBanue 103 00 1y4eHUs.

6.4. PacyeT MOIIHOCTH DSKCHO3HUIIMOHHOM 03B OT TOYEYHOI'O HMCTOYHHKA
(bopmyina 10)

6.5. Onpenenenue 103 OT raMMa-U3Iy4eHUs PATMOHYKIUJI0B, HAXOAAIINXCS B
IIOYBE.
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"3ammTa 0T 3JIeKTPOMATHUTHBIX MOJIeH
BbICOKOYACTOTHBIX YCTAHOBOK /IJISI HATPEeBa MATEePUAaJIoB"

1. HEJIb U 3AJAYUN PABOTDEI

Leab padoThl: 0CBOUTH METOAUKY pPacyeTa HANPSKEHHOCTH MATHUTHOIO
MIOJIsl OT HAarpeBaTeNIbHBIX MeUel U Pa3MEPOB 3aIUTHBIX IKPAHOB.

3amaun paboOTHI: M3YYUTh METOAMKY pacyeTa HaIlpsSKEHHOCTH MAarHUTHOIO
oJ1s1, paccuntath H OT HarpeBaTenbHOM €Y, pACCUUTATh Pa3MeEPhl DKPaHa.

2. TEOPETUYECKUE CBEJIEHUA

2.1. O0urue cBeneHusi 00 YJIEKTPOMATHUTHBIX MoJsiX. Bo3aeiicteue IMII
HA YeJIOBEKa

[TpOMBIIITIEHHBIMU ~ MCTOYHUKAMH  3JIEKTPOMArHUTHBIX TOJIEH  SBISIOTCA
BBICOKOBOJIBTHBIE JIMHUM JJIEKTPOIIEPENad, BBICOKOYACTOTHBIE YCTAHOBKM IS
HarpeBa MaTepuasoB, PAJIUOTEXHUYECKHE M DJIEKTPOHHBIE YCTPOMCTBA, aHTEHHBI U
APp.

OnextpomaruutHoe nosie (OMII) aTto ocobast popma Matepuu, MOCPEACTBOM
KOTOPOM OCYLIECTBIISIETCS B3aUMOJICUCTBUE MEXTY 3apPSKEHHBIMU YaCTULIAMH.
[Tepemennoe OMII npencrasisier co00i COBOKYIMTHOCTh MArHUTHOTO U
BJIEKTPUYECKOTO MOJIEH. IJIEKTPUUECKOE TT0JIE€ BOSHUKAET NMPU HATUYUU
HaIpsOKEHUs. HA TOKOBEAYLIUX YaCTAX, @ MATHUTHOE - MPU MTPOXO0KJICHUU TOKA T10
STUM YacTsIM.

DNEeKTPOMArHUTHOE ToJie 00JIalaeT SHEPTUe M paclpoCTPaHAETCS B BUJE
AIEKTPOMATrHUTHBIX BOJIH. CKOPOCTh pacrpocTpaHeHUs KoyieOaHuii B BO3AyXe V
108
paBHa ckopocTu cBeTa 3 “10° m/c. [{mmHa BOJIHBI 3aBUCHUT OT YaCTOTHI

L
}\’_?1 (l)

TIe A - IJIMHA BOJHEL, M;
L - CKOPOCTb pacnpoCcTpaHeHUs KoieOaHuii, M/c;
f - vacTora konedanuii, I'1.

DJIEKTPOMArHUTHBIE TOJIS PAIM0YacTOT JETATCS Ha TPU JUara3oHa:

HanmenoBanue nquama3ona Yacrora KoiaedaHuit JImrHa BOJIHBI
Bricokue yactotsl (BY) 60 kI'... 30 MI'n 5kM...10 m
YaprpaBsicokue yactotel (YBY) | 30 MI'nr...300 MI'1g I0M... I m
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| Caepxseicokue gactors (CBU) | 300 MI'...300 T | I M... 1 Mm

Ilpumeuanue: 1 kI'n = 10° I'm, 1MInu= 10° I'm, 1ITno= 10° I

O6nacTe pacnpocTpaHEHUs DJICKTPOMArHUTHBIX BOJMH OT HCTOYHHUKA
M3ITyYEHUS YCIIOBHO Pa3JIEsIOT Ha TP 30HBI: OJIMKHIOK (MMEIOIIYIO paJlyCc MEHee
1/6 nmvuHBI BOHBI), TPOMEKYTOUYHYIO M JABHIOKO (PACIIOIOKEHHYIO HA PACCTOSHUU
Ooitee 1/6 MIMHBI BOJHBI OT HCTOYHHKA).

B OnmxHEN 1 MpoOMEXYTOUHOM 30HaX 3JIEKTPOMAarHUTHas BOJIHA €IIE Ha
chopMupoBaHa, TOITOMY HHTEHCUBHOCTE DMII B 3THX 30HAX OIlCHUBACTCS
pa3iesIbHO HAMPsHKEHHOCTRIO dJiekTpudeckoi E (B/m) u marautHoit H (A/M)
COCTABJISIFOLTUX TTOJISL.

B nanwHeit 30He BozneiicTBue DMII o1ieHMBAETCS MIIOTHOCTHIO MOTOKA SHEPTUU

— —

M=E-H,

2.

rae I - mioTHOCTh MOTOKA SHEpruu, BT/m*,
E - HanpsiKeHHOCTBh 3NeKTpruyecKkoi coctapisttonieit OMII, B/wm;
H - HanpskeHHOCTh MarHUTHOU cocTasJstomeid OMII, A/m.

Bozneiicteue DMII Ha dennoBeka COCTOUT B CIEAYIOIIEM: B 3JIEKTPUUECKOM I0OJIE
aTOMBI Y MOJIEKYJIbI, U3 KOTOPBIX COCTOUT TEJIO YEJIOBEKA, MOJISIPU3YIOTCS.
[TonsipHbIE MOJIEKYJIBI OPUEHTUPYIOTCA 110 HAMPABJICHUIO pacrpocTpanenust OMII,
NOSIBJIAFOTCS HOHHBIE TOKH.

JnurenpHoe Bo3aericTBre DMII HU3KOM YacTOTHI HEOOIBIIONH HHTCHCUBHOCTH
OPUBOJNUT K PA3JMYHBIM HEPBHBIM M CEPIECYHO-COCYAMCTBIM PacCTPOMCTBAM
(rosioBHOM 00JTH, YTOMIISIEMOCTH, HAPYIIICHUIO CHa, 00JI B 00JIacTU cepalla U T.I1.).

C YBEIUYECHUEM HaIPSHKEHHOCTH JIEKTPOMAarHUTHOTO O0JIA,
MPOJIOJKATELHOCTH OOJy4eHHUSI M 4acTOThl KOJEOaHWI BO3AECHCTBHME HAa 4YeIOBEKa
Bo3pacraeT. IIpu Bo3aenctBun OMII wacrtoroi Beime 60 kI’ HacTymaer Harpes
TkaHe. OOJyyeHue OCOOEHHO BpPEIHO MJid TIJ1a3, MO3ra, IOJOBBIX  OPraHoB.
OO6nydyenue ria3 BbI3bIBAET MOMyTHEHUE XpycTanuka (karapakrty). [Ipu mmoTHocTH
nmoroka sHepruu Bbiue 100 Br/M* OpraHu3M HE€  CIpaBISIETCS C OTBOIAOM
oOpa3yrolencs TeI0Thl U TEMIEpaTypa Tejla MOBBIIIAETCA. ITO MOXKET MPUBECTU K
TETMJIOBOMY yiapy (TOJIOBHOM 001H, pBOTE, 0OMOPOKY).

IIpu TekymieM CaHMTAPHOM KOHTpOJIe (He pe:ke OJHOr0 pa3a B rom), a
TaKKe B cJydyae NpueMKH MCTOYHUKOB DMII mim n3dMeHeHust MX KOHCTPYKIUH
" pPeKMMOB padoThI, NPOU3BOAUTCS u3MepeHue napamMeTpoB
3JIEKTPOMATHMTHOIO MmoJsi Ha padouux mecrax. HM3mepeHHble 3HAYeHUs
cpaBHuBawTcsd ¢ HopMaTuBHbIMH 1o I'OCT 12.1.006-84 [1] u ecam oHH He
COOTBETCTBYIOT, TO IPUMEHSIOTCSI MePbI 3AIHUThI.
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2.2 XapakTepucTuKa UCTOYHUKOB 3JEKTPOMATHUTHOTO TOJISI

(MHIYKTOPOB M KOHJIEHCATOPOR)

Ucrounnkamu DMII Bricokoit yactotsl (BY) u yabTpaBsicokoii yacToTsl (YBY)
Ha MAIIMHOCTPOUTENIbHBIX MPEANPUITUSIX SBISIOTCA IJIaBUIIbHO-3aKAJIOYHbIE U
CYIIWJIbHBIE YCTAaHOBKH. /{7151 MHAYKIIMOHHOTO HAarpeBa MeTajlia IPUMEHSIOTCS
YCTaHOBKU (pUCYHOK 1, a), cocTosiue u3 TpanchopMaropa, BhIIPSIMUTETIS,
re’HepaTopa u UHAyKTopa. [lJig HarpeBa HeMETAIUTMUYECKUX MaTeprajoB
(Hampumep, APEBECHHBI) BMECTO UHIYKIITMOHHOM KaTYIIKW UCTIOIb3YETCs
KoHAeHcaTop (pucyHok 1, 0). McTrouHnkamMu U3ITydeHUH SBISETCS HHIYKTOP WIH
KOHJICHCATOP, a TaK)Ke TeHepaTop U JIMHUS Mepeaadn OT TeHepaTopa K HHAYKTOpY
WM KOHJICHCATOPY.

Paboune mecta 1o o0CIyKMBAHUIO HATPEBATENIbHBIX YCTAHOBOK OOBIYHO
HaxoOATcs B OJmyKHEH 30He Bo3aercTBust DMII, raoe cooTHoleHHE
HANPSHKEHHOCTEN JIEKTPUYECKOU E m MarHuTHOM coctaBiisitone H 3aBucutr ot
BUJIa UCTOYHHUKA U3IIy4eHUs (KOHJICHCATOP WU UHIYKTOD).

HarnpsikeHHOCTh MAarHUTHON COCTABJISIFOLIEH TOJIs (OT UHYKTOPA)
paccuuTbIBaeTCs 1o hopmyIie:

_o IRy,

2 B’ (2)

4.r
rae H - HanpsbkeHHOCTh MarHUTHOU cocTaBirttomeid OMII Ha paccTosHUM T OT
YCTaHOBKH, A/M;

® - YUCJIO BUTKOB KaTYIIKHU (MHIYKTOPA);

| - cuna Toka B Karymike, A;

Ruux - paanyc KaTyImIKu HHAYKTOPA, M;

I' - pacCTOSIHME OT KaTYIIKH JI0 pab04yero Mecra, M;

B - ko3 dunment, 3aBucsnmii ot oTHOIEHUS /Ry, 1 1 /Ry, (OmIpenensiercs
10 KPUBOW PUCYHOK 2.2, IPH OTHOIICHUH 1/R,,,, Ooubiie 10 ko3 dunuent = 1);

|« - BBICOTA (JUIMHA) KATyIIKK HHIYKTOPaA, M.
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199 | ——E;%EZ 6
S GRS oY
) | ===

\ \
' 5
;N TN MR

1 - TpancdopmaTop; 2 - BEIIPSIMUTEND; 3 - TeHEepaTop; 4 - UHIYKTOP;
5 - KOHJIeHcaTop; 6 — u3aenue

Pucynok 1 - Cxema reneparopa Jijisi HarpeBa Metasia (a)

U HarpeBa HEMETAJUIMYECKUX MaTrepuasos (0)

2.
A E’f =607 be 04
M NHp, =Y
5 / | R,
3 d !3 =40
2 ‘<t // /// QMHA ‘
/ //
15 :\><\ afl
MRS 1
42 = Run,
05 A
94 » /\\ \ &( ) 2
03 Pas T~ Ruy
02 ] \ eK
045 e B =4
~— nag
0’1 . \ f
11452 4 710 1520 ZK .8

Pucynox 2 — I'paduku mist onpenenenus kodddurmenta 3

HanpsixenHocTs anekTpuyeckoit coctapistoniein OMII ot koHaeHCcaTopa MOXKHO
paccuuTaTh o hopmyre:
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U-S-k

2n-d-r
2.
rjae S - IWIomaahb TUIACTUH KOHIEHCATOpa, M,
K - kodddunment, 3aBHCAIUHA OT MaTepuajga, PaCHOJOKEHHOTO MEKIY
MJIaCTUHAMU;

d- pPacCCTOAHNC MCIKAY INIACTUHAMHA KOHACHCATOPA, M;
I - paCCTOSHHUE OT KOHACHCATOpa 40 TOYKH, I'IC ONPECACIIACTCA HAIPSKCHHOCTD,
M.

2.3. HopmupoBanue Bo3aerictBusi OMII BBICOKOW U yIbTPaBBICOKOM YaCTOT

IIo TTOCT 12.1.006-84 [1] B pgmama3zone uyactor 60 xI'm...300 MI'n
HOPMHUPYETCS HANPSKEHHOCTh JIEKTPUUYECKON U MarHUTHOM cocTapiisitomux OMII, a
TaKXe YHEPreTUIeCcKasi Harpy3Ka Ha yejoBeKa:

2y =E*- T, (4)
9y =H-T, (5)

rae Dg - DHEPreTUYECKasi Harpy3Ka, co31aBaemas dJICKTPUUECKUM TOJIEM, (B/m)* " u;
Oy - HepreTuveckas Harpyska, co3JaBaeMasi MarHUTHBIM TIOJIEM,

(A/m)?
T - Bpemsl BO3AECMCTBUS HAa YEIIOBEKA, Y.

[IpenensHo nonyctumoe 3Hadenue E u H B nuanazone yacror 60kl ...300
MI'11 Ha pabounx MecTax MepcoHayia CIeAyeT OMPEAeNaTb HCXOIS W3 JOMyCTHMOM
OHEPTreTUYECKON HArPy3KH U BPEMEHH BO3JCHCTBUA TIO PopMyiam:

9EH[{
g =y —— (6)
On
nj
rae E,., m H, - 1#npegenbHo [OmyCTHUMBIE 3HAYEHUS HANPSKEHHOCTH

aJIeKTpUUYecKoro, B/mM, 1 MarHuTHOTO, A/M, MOJEH;
OEnx U Oppy - NPEIETIbHO JONMYCTUMBIE 3HAUEHUS DHEPreTUUECKON HAarpy3k B
2. 2.
TeueHue padouero aus (B/mM)" u u (A/M)” " u.

Tabnuya 1- 3nauwenus E,y, H,5, rm0 tt Do
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[TapameTp [IpenenbHble 3HaueHUs B nuarna3zone, Ml
ot 0,06 10 3 cB. 3 1o 30 ¢B.30 1o 300
E.., B/m 500 300 80
H,,, A/m 50 - -
Dpnn (B/M) 4 20000 7000 800
D, A/M 200 - -

OnmHOBpEMEHHOE BO3JICMCTBUE OJICKTPUYECKUX W MArHUTHBIX TOJied B
nuariazone gactot ot 0,06 1o 3 MI'1i cinieayer cunuTarh IOMYCTUMOM MPU  YCIIOBUHU

O + & <l. (8)
€]

2.3.1. IIpumep. [Ipu yactore DMII 100 k"1 U3MepeHHOE 3HaUECHNE HAMNPSHKEHHOCTU
anektpuueckoro mnoiass E = 50 B/m, Bpemsi BozmedictBus 8 d.
DHepreTuyeckas Harpys3ka

I =E?- T=50*8=20000 (B/m)*" q,

T.e. ipu E = 50 B/m nomyckaercs B TeueHue pabodero JAHS HAXOXKJACHHUE JIojiel 0e3
CPEACTB 3allUTHI.

2.3.2. IIpumep. [Ipu wacrore SMII 100 k['11 HanpsizKEHHOCTh MAarHUTHOTO TSt H =
50 A/m. Bo3mokHOE BpeMsi HaXOKJICHHS JIIoJIeH B 9TOM 30HE 0e3
CPEIICTB 3aIUThHI

€
7= M 200 6 084 = 4.8vmm

H?> 502

T.e. Bpems Menblue 5 muH. [Toatomy H,, = 50 A/m, u ecan H Oyzner Bwime H,y, TO
3arpenlaercs axe KpaTKOBPEMEHHOE IpeObIBaHKE JI0JIeH B 3TOW 30HE 0e3 cpe/cTB
3aIUTHI.

2.3.3. Ilpumep. IIpu wactore DMII 100 k[ HampsHKEHHOCTH JJICKTPUUECKOU
coctapisironiedt monst E = 50 B/M u HampshKeHHOCTh MarHUTHOU
cocrapisitoiedt nmoinst H = 5 A/M. Onpenenutbs 3HEPreTUYECKYHO
Harpy3Ky Mpu BPeMEHU pPaOoOTHI 4 U:

9 =50% 4 =10 000 (B/m)*" g,
Oy =5 4=100 (A/m)* 4,

yCIJIOBUE
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D¢, Ou _ 10000 100 _
Dp Dy 20000 200

aoat

EHH

T.€. JOoMycKaeTcst paboTa B TeueHue 4 4 6€3 CpeICTB 3alUThI.

2.4. 3ammra OT BO3/1elCTBHA JIEKTPOMATHUTHBIX MOJIed MHAYKTOpa
U KOHJIEeHCATOopa

J1ist 3a1UThl 00CTYKUBAIOLIETO MTEPCOHAA OT SJIEKTPOMArHUTHBIX MOJIEH
UHIYKTOPOB U KOHACHCATOPOB MX dKpaHUpYIOT. Dopma 3KpaHa J10KHA
yIOBJIETBOPATH KOHCTPYKTUBHBIM M 3KCIUTyaTallMOHHBIM TPEOOBaHUSAM. DKpaHbl
MPUMEHSIOTCSI CIUIONIHBIE C BEHTUJISIIIUOHHBIMUA U CMOTPOBBIMU OKHAMM, & TaK¥Ke
B (hopMe IWIIMH]IpA WK MPSMOYTOJIBHOTO Mapasuienenumnena (pUucyHok 3).

a /
a (Dwg,, 0 S
| g 5 ] ?ﬁ?ﬂ“’ﬁﬁ/
3 AT ' ‘ a
2 b - _/ J R
RS S ST LN
pean s 58 | et A
PO = L S
4 | — 1 >
BN | N ]
1 \4

1 - nuMHapUYeCcKui dKpaH; 2 - maTpyooK; 3 - KOKYX-IKpaH YCTaHOBKHU;

4 - kopoOuaThIif KpaH; 5 - 9KpaH YCTAaHOBKU

PucyHnok 3 - JkpaHupoBaHue HHAYKTOpa (2) 1 KOHAeHcaTopa (0)

2.4.1. ]Ins niaBUIBHOM TEYM 3KpaH MOXKET MMETh BUJ KOJIIaKa, KOTOPBIM
CTAaBUTCS HA METAJUIMYECKOE 3a3€MJIIEHHOE OCHOBAHME, MOABEACHHOE IOJ I€Yb, TaK
YTO MEXAY KOJIAKOM M OCHOBAaHUEM CO3/IAETCA XOPOUIUU JIEKTPUUECKUN KOHTAKT U
OHM CO3JAI0T 3aMKHYTBhIM OJKpaH. TakoW BKpaH NPAKTUYECKH HE MPOITYCKaeT
3JIEKTPOMArHUTHOE U3JydeHHe. B BepXHEN 4acTh KOJINaKa BMOHTUPOBAH BBITSKHOU
30HT. Jlyis oO6ecnieuenusi CBOOOHOTO TOCTYIIA K TIEYH TPU €€ 3arpy3Ke, BHITPY3Ke WK
PEMOHTE HaJ MEYBI0 YCTAHOBIICH CIIENUAIBHBIA MEXaHU3M IS ITOAbEMA KOJIaKa Ha
BbICcOTY 710 2 M. [lombeM KOkKyxa COMIOKMPOBAH ¢ OTKIIOYEHUEM M€Y OT UCTOYHHMKA
MATAHMUSL.
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Ecau Bo3HHMKaeT HGO6XOI[I/IMOCTB pacducTa 3alliuTHOTO 3KpaHa, MMCHOIICTO ICIN
HJIM OKHA, TO pacyCT CJICAYET IMMPOBOANUTH IO METOJHKE, W3JI0KCHHOH B pasacie.

2.4.2. Tlpu MaccoBOM MpPOU3BOACTBE KaKMX JHOO JeTaliel ycCTpauBaeTCs
KOHBeMepHas Mmojayda 3aroTOBOK B HAarpeBaTeNbHbIN HHAYKTOP.

KonBeiiep 1mo3BoJisieT HanmpaBIsTh 3ar0TOBKU B THE3/la HA 3HAYUTEIILHOM
PACCTOSTHUM OT MHIYKTOPA, /i€ HAMPSKEHHOCTH 3JIEKTPOMArHUTHOTO TOJIS
MEHbIIIe. JKpaH TaKOro UHIYKTOpa OOBIYHO MPEACTaBIsET COOOM MOJIbIN HHIUHIIP
(pacroI0KeHHBIN BEPTUKATHHO WU TOPU3OHTAIBHO) M ATPYOOK, 3aKpEeIJICHHBIHA
Ha KOXYyXe-7KpaHa YCTAHOBKH (CM. PUCYHOK 3, a). DKpaH U3rOTaBIMBAIOT U3
JINCTOBOM CTaJIH, AJIIOMHUHHUS WJIM MEJIH, TOIIHHON He MeHee 0,8 MM.

Tak kak 5kpaH uMeeT OOJbIIME pa3Mepbl OTBEPCTUH, TO TOBBIIICHHUE
3} (eKTHBHOCTH YKPaHUPOBAHUS MIOJY4aeTCs 3a CYET YBEIMUEHUS JUIMHBI JKpaHa L,
(cm. pucyHok 3, a). Pacuer skpaHa Takoil KOHCTPYKIIMU IPUBEACH B pasielie.
CrnenyeT OTMETUTb, YTO UHAYKTOP CO3AAE€T HauboJee MOIIHOE U3Ty4eHHE, KOI/ia B
HETO0 HE BBE/ICHA (KaK CepIeYHUK B MHAYKLMOHHYIO KaTylIKy) oOpabaTbiBacMast
3arotoBka. [lociie BBeIeHHs 3arOTOBKY B MHAYKTOP BHEILIHEE U3IIyYEHHUE PE3KO
ymenblaercs. [loaToMy 1enecoodpa3Ho yCTaHOBKY aBTOMAaTHYECKH BKIIIOUYATh
TOJIBKO TI0CJIE BBEICHUS 3arOTOBKH B MHIYKTOP.

2.4.3. [lpu nuaIeKTpUYECKOM HarpeBe paboune KOHACHCATOPhI, KaK MPaBUIIO,
MOMEIIAIOTCS B CHEIUATIbHBIX KaMepax, KOTOPBIE CleAyeT SKpaHupoBaTh. Eciu xe
pabounii KOHAEHCATOP JOJKEH HAXOAUTHCS B TIOMEIICHHH OTKPBITO, €0 MOKHO
AKpaHUPOBATh AHAIOTMYHO HArpeBaTeIbHOMY HHIYKTOPY - IPSIMOYTOJILHOMN
nmojo TpyOOi M3 TeX K€ MaTepualioB (CM. PUCYHOK 3, 0).

OddekT 3ammThl OT FNEKTPOMATHUTHBIX MOJIEH MPU AUIEKTPUYECKOM HarpeBe
OyJeT 3HaYuTeNEH, €CJIM NPUMEHUTH MEeAAIbHOE BKIIFOUEHHE KOHJIEHCATOpa UITU
KOHBeMepHyIo nmogady o0padaTbiBaéMbIX 3arOTOBOK B 30HY Harpena.

2.5 Meroauka u mpuMep pacdera IKPaHA HHAYKTOPA BbICOKOYACTOTHOM
YCTAHOBKHM /IUIsl HArPeBa MeTaJLIa

2.5.1. Meroauka pacuera dKpaHa HHAYKTOpa COCTOUT B cileAyromeM. Baavane
BBIUMCIIICTCS HANIPSHIKEHHOCTh MArHUTHOM COCTaBJIsIOIEH moyisi H oT mHIykTOpa 1o
dopmyne (2). CpaBHHBaeTCs MOMydeHHOE 3HaueHWe H ¢ momycTUMBbIM 3HAYE€HHUEM
H, mno TOCT 12.1.006-84. Onmnpenensiercas Tpedyemas >HPEKTUBHOCTD
SKpaHUPOBAHUS

H
Oy =, 9
LTS ©)

rae Oy, - Tpedyemasd 3pPEKTUBHOCTh SKPAHUPOBAHHS;
H - neiicTByromiee 3HaueHUE HANPSHKEHHOCTU MarHUTHOM COCTaBIISIIOIIEH
moJist, A/m;
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H, - nomyctumblii ypOBEHb HAIPSKEHHOCTH MArHUTHOM COCTABJIAIOLIEH IOJI,
A/wm.

HpOGKTHpOBaHI/Ie 9KpaHa IIPOBOJUTCA C YUCTOM oOecrnieueHUs AOCTYIIA K
HanCBaTCHBHOﬁ YCTAHOBKC, BOBMOKHOCTH MCXAaHHU3AIUHN ITPOLCCCa 3aIrpy3KU U
T.d., @ TAKIKC C YUCTOM MUHHUMAaJIbHOMU IIOTCPU SHCPIUU B OKPAHC.

Panuyc umnaMHApUYecKOro 3aMKHYTOro »dkpaHa R,  HarpeBaTeinbHON
YCTaHOBKH JJIs 3aKaJIKW METAJUIOB MPHU YCIOBUH, YTO MOTEPU B HEM HE MPEBBIIIAIOT
1 % MoMIHOCTH reHeparopa, onpeaesnstorcs mo Gopmyne usz kauru [5, c. 197]:

R,, 264R 3 sl (10)
k

rae Ry, - paauyc KaTylKu UHAYKTOpPa, M;

® - YKUCJIO BUTKOB KaTYIIKH:

| - cua Toka B KaTyuike, A;

p - yIeIbHOE CONPOTUBIIEHUE MaTepralia 3KpaHa (Tadbauua 2), OM "Mm;

0 - nIyOMHA MPOHUKHOBEHHUS (PAcCTOSHHUE, HA KOTOPOM HANpPsHKEHHOCTh MOJIA
yMeHbIaeTcs B € = 2,73 paza), M;

P- MomHOCTH reHeparopa, BT;

|« - MIIMHA KaTyIIKH, M.

['myOrHa MPOHUKHOBEHHUS SJIEKTPUUECKOTO TOJIS

5=052 -2 —003 >P (12)
pty H

TJI€ |l - OTHOCUTEIbHAS MarHUTHAs POHUIIAEMOCTh MaTepuaia dKpana (Tabiuia

2.2);

f,, - yacToTa KoJieOaHHH JICKTPOMArHUTHOTO M3ny4eHus, MI'I;
A - nmuHa BoTHBI DMII, M.

Tabnauya 2 — XapakmepucmuKku mamepuaioe IKPaHos

Marepuan VY 1enbHOE CONPOTUBIICHUE OtHOcuUTeNbHAasE MAarHUTHAS
p, OM "M IIPOHUIIACMOCTD
AroMUHMI 0,28 - 10~ 1
Meb 0,17 10" 1
Crais 1,5 10" 150

ITposepsercs 3nHauenue R, 10 yCIIOBHIO, YTO PACCTOSTHME MEXKIY BUTKAMH
UHAYKTOpA U CTEHKaMU IWIMHApA AOKHA ObITh HE MEHEe pajuyca HHIYKTOpa, TO
€CTh

Rowp = 2Ry (12)
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rjae Ry, - paauyc BUTKOB HHIYKTOpa (PUCYHOK 2.3), M.
Bricota skpana omnpeaensercs u3 Gopmyibl d3QPEKTUBHOCTH SKPAaHUPOBAHUS
[6, c. 95]:
Dop = XP (3,6 " |yyy/ Do), (13)

TOJIBKO B MECTO Dy, MOJCTABIACTCS Dy,

D3Kp
Lo 36 h3,, (14)

rae Oyp - 2((EKTHBHOCTh DKPAHUPOBAHMA, T.€. BEIMYMHA, ITOKA3bIBAIOLIAS BO
CKOJIBKO pa3 HaIPsSKCHHOCTL IIOJIA B JaHHOM MCECTC YMCHBIIMIIACH B PE3YJILTATC
ADKPAaHUPOBAHUS;

l,o, - paccTosHHE IO OCH HMHAYKTOpa OT €ro KpalHHX BHUTKOB JO KpaeB
HWJIMHIPA DKPaHa, M;

D,y - IMaMeTp UUIMHIPA dKPaHa, M.

Ecau B PE3YJIbTATC pacucTa CTAJIbHOI'O 9KpaHa €ro Fa6apI/ITBI IIOJIYy4aroTCA
6OJIBHII/IMI/I, TO uenecoo6pa3Ho IIPUMCHUTD AJIIOMUHUN UM MCIb.

Ha > ¢pexTuBHOCTB 3KpaHa He BIUSAET €ro TONIIMHA, T.K. U1 SKpaHUPOBAHUS
JOCTaTOYHO O4YE€Hb TOHKOIO ciiosi MeTaya. [loaromy TonmuHa skpaHa
MIPUHAMAETCS U3 YCIOBHS IPOYHOCTH paBHOU 0,8...2 MM.

B pe3ynbrate pacuera pazMepoB dkpaHa ero 3hPeKTUBHOCT JOJKHA ObITh
OoJibliie TpeOyeMoro 3HaYeHusl, T.€.

Do > Drp. (15)

2.5.2. Tlpumep. Paccuurtarh skpaH minaBuiabHOM meun yctaHoBku JIII-37: pammyc
neyu (KaTymku UHIYKTopa) Ry, = 0,13 M, BeicoTa neun (KaTYILKH)
l.= 0,35 M, wmomHocTs, 1uIaBuabHOM meun P = 60 kBT, uuncio
BUTKOB KaTyIIKA MHAYKTOpa m=25, cuna Toka B Katymke [ =260 A,
gactora f = 70 x['11, panuyc cepaevynnka (HarpeBaeMoro Marepuaa)
R. = 0,09 m, BoicoTa cepaeunuka (ammna) 1o = 0,35 M, paccrosiHue
OT OCH KaTymiku J0 pabouero mecta r = 0,8 m.

Pemienrie mpoBoIUM B CIIEAYIOIIEM TOPSIAKE.

ITo dbopmyse (2) BeryucIsieM 3HaYeHUE MarHUTHOM COCTaBJISIFOIIEH
HaANpPsHKEHHOCTH TOJIsl Ha paboueM MecTe, KOT/ia MHIYKTOp 0e3 SKpaHa
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_ o IRy, :25-260-0,132
4.12 4.0,8%

1=42,9 A/m,

rae 3 BeIOpaHo 1o rpaduKy (PUCYHOK 2) IO 3HAYCHUSIM
MRy =0,8/0,13=8 u I, /R, =0,35/0,13=2,7, = 1.
[To T'OCT 12.1.006-84 B nuamazone yactor 60 xl'm..3 Ml npenensHO

JOIyCTUMAasl HEpreTUvecKas Harpy3ka B TeueHue pabouero JAHS Oy, COCTABISET
2.
200 (A/M)“ " 4, T.e. moNycTUMas HAMPSHYKEHHOCTh MAarHUTHOTO TTOJIS

= H“ﬂ 1/20 =5 A/

JInst camokenust HanpsikeHHOCTH DMIT HeoOXo MO MPUMEHSTh SKpaH. Tpedyemas
3¢ (PEKTUBHOCTH SKPAHUPOBAHUS

[IpoBeprM BO3MOXKHOCTh TPUMEHEHUS CTATHHOTO IIMJIMHIPUYECKOTO JKpaHa
(pucynoxk 3, a). Jluametp skpaHa BeIOMpaeM U3 yCIOBHS, UTO OciabiieHue
MarHUTHOTO TOJIS B TIeYH (B HHIYKTOPE C CepACYHUKOM) He Oynet O6ombiie 1 %, To
ectb 1o popmye (10):

R, =64R, 3[—— %

9Kp

rze O Beruuciusiercs no gopmye (11)

—7
5=052 |—P :0,52\/ 1,5-10 - =0,062-107 u
w-fy 150 -70 -10~

2 2 -7
R, =6.4-0,13 257 -260 : L,5-10 : 0,13 ~0.72 a1
0,062 -10 -60-10" - 0,35
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[TomydeHHbI paanyc 3KpaHa U3 CTAIU O4€Hb OOJIBIIOHN, TOATOMY MPUMEHUM
DKpaH U3 AFOMUHMUS.

JJ1st amoMUHUEBOTO dKpaHa riyOuHa nponukHoBeHus DMII cocrapinser

-7
S = 0,521/%103 =033-10 wm,
1-70-10"

252.260°-0,28-1077 0,13
0,33-107-60-10° - 0,35

R,p =04- 0,13\/ =0,24 wm.

IIposepsieM R, mo popmyine (15)
Roxp = 2Ry,
0,24<2'0,13,
MMO3TOMY TIPHHUMAEM
Rowp =2 Ry =2°0,13=0,26 m.

Beicoty skpana l,, Bbruucisem us ¢opmynsl (14), rae O, NpUHEMAEM
paBHOM Oyy:

0,52

= n8,6=031 m.
36 P36

OO6m1as qyirHa YKpaHa
=1 +2-1,,=0,35+2"0,31=0,97 m.

OxpyrisieM noisrydeHHele pasmepel D.,,= 0,5 M, | =1 M, torma l,,= 0,325 m.
[Tposepsiem 3¢ dhekTUBHOCTH dKpaHa no hopmyre (2.12)

33Kp = eXp (3’6 . I3Kp / Daxp) = eXp (3,6 ' 0,325/0,5) = 10,4 )
910 OonbHIe Dy,
Takum 00pa3oM NMpUHUMAEM ATTFOMUHUEBBIN LIMJIMHAPUYECKUHN KpaH IUaMeTpOM

50 cm u obuieit amuHoit 1 M. TonuMHy SKpaHa MPUHUMAEM U3 YCIIOBUS
IPOYHOCTH PaBHOU 1 MM.
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2.6 MeTonuka u mpuMep pacueTa 3KpaHa KOHJIeHcaTopa
BBICOKOYACTOTHOM YCTAHOBKHM JJIsl IUDJICKTPUYECKOTO HAarpeBa

MaTCpUuaJIOB

2.6.1. Metoguka pacuera 3KpaHa KOHICHCATOpa COCTOUT B CIICIYIOIIEM.
Brauarne Berancisercs HanpspkeHHOCTH E mo dhopmysie (2.2).

CpaBHuBaeTCs NOJIyueHHOE 3HaueHue E ¢ pomycTumeiM 3HaueHueM E, mo
I'OCT 12.1.006-84 [1]. Onpenensiercs TpedyeMas 3¢ (HEKTUBHOCTh SKPAHUPOBAHUS

E
D =—. (16)
P E

pit
Ecnu B kauecTBe skpaHa pabovero KOHACHcATOpa MPUHSTA MPSIMOYTOJIbHAs TpyOa
(cm. pucyHok 3, 6), TO paccTosiHUE MEXAy TPYOOil U IIaCTUHAMU KOHJIEHCATOpa
JIOJKHO OBITh HE MEHEE PAaCCTOSHUS MEXKY IJIACTUHAMU, T.€. BHICOTA TPYObI
PUHUMAETCS

b >3d, (17)

aQHAJIOTUYHO IMpUHA TPYObI h 1okHA OBITH HE MEHEE TPOWUHOM MIMPUHBI
KOHJIEHCAaTOopa

h>3h, . (18)

D@ PeKTUBHOCTh TAKOTO 3KpaHa MPUONMKEHHO onpeaensercs no (Gpopmye u3
KHUTH [6, c. 97]:

Doy = XP (1 - Ly /D), (19)

rae l,y, - paccTosiHUE OT KOHIIOB IUIACTHH KOHJICHCATOPOB 10 KOHIIOB TPYOBI, M;
h - mmpuHa TpyObI SKpaHa, M.

JJ1st 5KpaHUPOBAHUS JOCTATOYHO UCTIOIB30BATh TOHKUN CJIOW METalia, MO3TOMY
TOJIIIMHA KpaHa MPUHUMAETCS U3 YCIOBUS MPOYHOCTH paBHOM 0,8...2 MMm.

2.6.2. Ilpumep. Onpenenutbh MUHUMAJIBHBIE Pa3Mepbl MIPSMOYTOJILHOIO TPyOUaToro
JKpaHa Uil KoHjaeHcaropa ycraHoBku JII'J[-10. W3mepenus
MOKa3aJik, 9YTo pabouyuii KOHACHCATOP YCTAHOBKU CO3JIA€T BOKPYT
cebs  DJIEKTpUUYECKOe ToJie, HAMPsHKEHHOCTh E KoToporo Ha
pabouem Mecte Ha paccrosauu 0,3 M paBHa 45 B/M. PaGouas
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yactota yctaHoBku 35 MI'm. Tonmmnaa konaeHcaropa d = 5 cwm,
pasmepsl wiactul hxl, = 15x40 cm.

Penienue.

[To TOCT 12.1.006-84 [1] mpu TOpOAOIKUTEIHHOCTA padbodyero mHA &84
NOIYCTUMBIM YPOBEHb JJIEKTPUUECKOM CcOCTaBiswomed nons E; mpum  yacrore

30...300 MI'D cocTaBiseT
)
B, =y 2 - 20 10 A
T 8

Tpebyemast 3 PeKTUBHOCTD SKPAaHUPOBAHUS

E 4
S S
Epg 10

[[IupuHa TpyOBI 1OKHA OBITH HE MEHEE
h=3 h, =3 0,15=0,45 m.
Bricota TpyObl HE MeHee
b=3d=3'0,05=0,15wm.

Jlnuaa TpyOBI-KpaHa ompenensiercs u3 gopmynsl (19), roe sbdexTuBHOCTD
DKpaHa D,,, NPHUHUMAEM PABHOU TPEOyeMOMY 3HAYEHUIO

Orp = Ouxp = €XP (1 - Ly /h),

D
Ly =—+"mhD = OB 1a5-022
T T

O6mas qyrHa TpyObI IKpaHa
=1 +2-1,,=0,4+2 0,22=0,84 m.

Takum oOpazoMm MoJydeHbl MUHUMAJIbHBIE pa3Mepbl dkpaHa 84x45x15 cm.

3.3AJJAHUE HA PABOTY

Paccuutare 3KpaH BBICOKOYACTOTHOM IUIABWIbHOM Tmieun. [lapamerpsl
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MHAYKTOpa W paccTosHME A0 pabouero mecra AaHbl B Tabmuue 4.3. B 3amaue

IMPHUHATHI CJICAYIOIIHC 0003HAYCHMUS:

Riumx - pAIMyC KaTYIIKH UHAYKTOpA MeUH, M;
| - ATMHA KaTyIIKA UHAYKTOpa, M;

P - MOIITHOCTH IJIAaBMJILHOM Neun, KBT;
@ - YUCJIO BUTKOB KaTyIIKH UHIYKTOPA;
| - cuna Toka B karyiike, A;

f - vacToTa Toka, KI'I1;

I - paCcCTOSIHUE OT OCH KaTYyIIKH 10 pa60qero MCCTa, M.

Taonuuya 3 — Hcxoonwvie oannwle 014 3a0avu.

Bapuan [TapameTpbl HHIYKTOpA IUIABUIBHOM I1€YU Paccrosinue 1o
T
Rugo M | |, M ® I,A | f,x['m | P, kBt | pabouero mecra,

M

1 0,1 0,15 20 150 150 30 0,6

2 0,2 0,3 40 200 100 60 1,3

3 0,3 0,4 60 300 60 100 2,0

4 0,2 0,4 50 300 150 70 1,5

5 0,1 0,3 25 250 70 50 0,8

6 0,1 0,2 20 150 200 40 0,8

7 0,2 0,2 25 100 400 30 0,6

8 0,2 0,4 30 250 30 70 1,5

9 0,3 0,3 50 350 350 100 2,0

0 0,2 0,3 45 200 50 60 1,3

4. NIOPAIOK BBIIIOJTHEHUSA PABOTBI

4.1 O3HaKOMUTBCS ¢ METOOUKOW pacueTa HaNpsHKEHHOCTH MarHUTHOTO noJit H

OT KaTymku uHaykTopa, HopmupoBanueMm H mo 'OCT 12.1.006-84.

4.2 PaccunTaTh 3KpaH BBICOKOYACTOTHOM IIABUIIBHOM TIEYH.
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5. OOOPMJIEHME OTYHETA

OTuer JAOMKEH CcoJAepKaTh: Ha3BaHUE, Ieb paldOThl, pacyeT »>SKpaHa
BBICOKOYACTOTHOW TUTABWIIBHOW medd  ((hOpPMYJIBI JOJDKHBI OBITh HAMHMCAHBI  C
HAaMCHOBAaHMEM BCEX IApaMETPOB W EAWHHI] HM3MEPEHUsS); PHUCYHOK OHKpaHa C
MOJTYYCHHBIMH Pa3MepPaMHU, BHIBOJIBI.

6. KOHTPOJIBHBIE BOITPOCHI

6.1. Kakoe BpenHOe BO3/ICHCTBUE OKA3bIBAET HA OPTAaHU3M YEJIOBEKa
AJICKTPOMAarHUTHOE T0JI€ OT MHAYKIITMOHHBIX KaTyIIeK U pabounuX KOHJICHCATOPOB,
MPUMEHSAEMBIX JIJIsI HarpeBa MaTepraioB? Kakue npuMeHsI0TCS MEPBI 3aILUTHI OT
Bo3nencTus DMII?

6.2. Kak ompenendrorcss OMMKHSAS M JQIbHSIS 30HBI  PacHpOCTPaHEHUS
ANEKTPOMAarHuTHOro mnois? Kak paccuMTarh JUIMHY BOJIHBI 3JIEKTPOMAarHUTHOIO
M3IIy4YEeHMs TIPU U3BECTHOM yacToTe KoneOanmii? Kak oneHuBaeTcss BO3ICHCTBUE B
OnmmxHel u ganpHel 30He OMII?

6.3. B yem 3akitodaercst METOIMKA pacdeTa dKpaHUPYIoux ycTpoicT? Kakoi
NOPSAJIOK pacyeTa?

6.4. O0bsicuuTe popMyiy pacuera Tpedyemoi 3hHEKTUBHOCTH SKPAHUPOBAHMUS
OMII BBICOKHX 4acTOT?

6.5. Ot kakux (akTOpOB 3aBUCUT TNTyOuHA npoHUKHOBeHUs DMII B skpaH, Ha
KOTOPOW HANPsI>KEHHOCTH OISl yMEHbIIAeTcs B 2,7 pa3a?

Cnucoxk nurepaTypsl

1.TTOCT 12.1.006-84. CCBT. DnexkTpoMarauTHbIE MOJI paAruodacToT.
JlonmycTuMble YpOBHH Ha pab04YuX MeCTax U TpeOOBaHUS K MPOBEICHUIO
KOHTPOJISI.

2. Jlomun I1.A. OCHOBBI TEXHUKH O€30MACHOCTH B AJIEKTPOYCTAHOBKAX. YueO.
nocoobue aJist By30B.- M.: DHeprus, 1979.- 408 c.

3. KpeutoB B.A., FOuenkoBa T.B. 3amuTa OT 3J1€KTPOMArHUTHBIX WU3JIy4EHUH.
M.: Cos. paamo, 1972.- 216 c.

4. OxpaHa TpyAa B MAIIMHOCTPOCHHM: YUEOHHUK JUIsi MAalTMHOCTPOUTEIbHBIX
By30B. [lox pen. E.A. IOauna, C.B.benoBa -2-e u3a.- M.: Mammnoctpoenue, 1983.-
432 c.

5. Iononckunt H.b. KoHCTpyupoBaHHME 3IEKTPOMArHUTHBIX SKPAaHOB A
P3A.- M.: Cos. paauo, 1979.- 216 c.
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"3ammTa 0T 3JIeKTPOMATHUTHBIX MOJIeH
HCTOYHUKOB paanovyacror"

1. HEJIb 1 3ATAYM PABOTbI

[lenp paOoOTHI: OCBOMTH METOJMKY pacuera MmapaMeTpoB 3JIEKTPOMArHUTHBIX
IIOJIEW PaArOYacTOT U CPEACTB 3aIUTHI.

3amaun pabOTHI: U3YYUTh OCHOBHBIE XapPAaKTEPUCTHKH SJIEKTPOMArHUTHBIX
MOJIEH paAroYacTOT U UX HOPMUPOBAHUE, BBIMOJIHUTH PACUET IKPaAHA.

2. TEOPETUYECKUE CBEJEHUA

2.1. O6urue cBeaeHusi 00 JIeKTPOMATHUTHBIX noJsix. Bo3neiicteue IMII Ha
yeI0BeKa

[TpOMBIIITIEHHBIMU ~ MUCTOYHUKAMH  3JIEKTPOMArHUTHBIX TOJIEH  SBISIOTCA
BBICOKOBOJIBTHBIE JIMHUM JJIEKTPOIIEPENad, BBICOKOYACTOTHBIE YCTAHOBKM IS
HarpeBa MaTepHAJIOB, PAJIUOTEXHUYECKUE M JJIEKTPOHHBIE YCTPOWCTBA, AHTEHHBI U
APp.

OnextpomarautHoe noisie (OMII) aTto ocobast popma Matepuu, MOCPEACTBOM
KOTOpPOM OCYLIECTBIISIETCS B3aUMOJICUCTBUE MEXTY 3apPSKEHHBIMU YaCTULIAMH.
[Tepemennoe OMII npencrasisier co00i COBOKYMTHOCTh MArHUTHOTO U
BJIEKTPUYECKOTO MOJIEH. DIEKTPUUECKOE MOJIE€ BOSHUKAET MPU HAUTUYUHU
HanpsHKEHUS Ha TOKOBEAYIINX YacTsX, a MArHUTHOE - TIPU MPOXO0KJICHUHU TOKA I10
STUM YacCTsIM.

DNEeKTPOMArHUTHOE T0JIe 00JIalaeT SHEPTUe W paclpoCTPaHAETCS B BUIE
ANEKTPOMATrHUTHBIX BOJIH. CKOPOCTH paclpocTpaHeHUs KoyieOaHuii B BO3AyXe V
108
paBHa ckopocTu cBeTa 3 “10° m/c. [{immHa BOJIHBI 3aBUCHUT OT YaCTOTHI

h=
f

TIe A - IJIMHA BOJHEL, M;
L - CKOPOCTb pacnpoCcTpaHeHUs KoieOaHuii, M/c;
f - vacTora xonedanuit, I'1.

DNeKTpOMarHUTHbBIE MOJISI TPOMBIIUIEHHON YacToThl (50 ') uMeroT niuHy
.03
BotHBl 6 ° 10° kM. DJeKTpOMarHWTHBIE TOJSI PAAMOYACTOT JACNATCS HAa TpPH
JMara3oHa:

HanmenoBanue nquama3oHa Yacrora KoinedaHuit JImrHa BOJIHBI

Bricokue yactotsl (BY) 60 x['m... 30 MI' 5km...10 m
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VYawsrpaBsicokue yactotsl (YBY) | 30 MI'm1...300 MI'1g 10 M... I m
Ceepxricokue yacToThl (CBY) 300 MI'11...300 I'T'g 1Mm...1 MM

Ilpumeuanue: 1 kI'n = 10° I'm, 1MInu= 10° I'm, 1 ITu= 10° I
O6nacTe pacnpocTpaHEHHUs] JJICKTPOMArHUTHBIX BOJH OT HCTOYHUKA
M3ITyYEHUS YCIIOBHO Pa3/IEsIOT Ha TP 30HBI: OJMKHIOK (MMEIOIIYIO paJlyCc MEHee
1/6 nnvuHBI BOHBI), TPOMEKYTOUYHYIO M JATBHIOIO (PACIIOIOKEHHYIO HA PACCTOSHUH
Ooitee 1/6 MIMHBI BOJHBI OT KICTOYHHKA).
B OnmxHER 1 mpoMeXyTOUHOW 30HaX 3JIEKTPOMAarHUTHas BOJIHA €IIE Ha
chopMupoBaHa, TO3TOMY HHTEHCUBHOCTH DMII B 3THX 30HaX OIEeHUBAETCS
pa3ieNIbHO HAMPSHKEHHOCTHIO 3JiekTprueckoi E (B/M) u marautHOM H (A/M)
COCTABJISIFOLTUX TTOJISL.

B nanwHeit 30He BozneiicTBrue DMII o1ieHMBAaETCA MIIOTHOCTHIO MOTOKA SHEPTUHU

— —

M=E-H,

2.

rae I1 - mioTHoCTh NoTOKA SHEepruu, Br/m*,
E - HanpsiKeHHOCTBh 3NeKTpruyecKkoi coctapisttonieit OMII, B/wm;
H - HanpsKeHHOCTh MarHUTHOM cocTapisitonieit OMII, A/m.

[lepconan, 00cay KUBAIOIINI BBICOKOBOJIBTHBIE DJIEKTPOIHEPTETUIECKHIE
YCTaHOBKH, HaXoJsATCs B OkHei 30ue (1 < 1/6A) u moaBepraetcsi BO3ACHCTBUIO
AIIEKTPOMATHUTHBIX TMOJICH, TPUYEM OCHOBHOE BO3/ICHCTBUE OKAa3bIBAET
AIIEKTPUYECKasi COCTABJIISIONIAS TTOJSI.

Bozneiictue OMII Ha dyenoBeka COCTOUT B CIEAYIOIIEM: B 3JIEKTPUUECKOM I10JIE
aTOMBI U MOJIEKYJIbI, U3 KOTOPBIX COCTOUT TEJIO YETIOBEKA, MOJSIPU3YIOTCS.
[TonapHbie MOJNEKYIIBI OPUEHTUPYIOTCSA 110 HATPABICHUIO pacnpocTpanenuss OMII,
TMOSIBJISIFOTCSI HOHHBIEC TOKH.

JmmurensHoe Bo3ackicTBre DMII HM3KOM 9acTOTHI HEOOJIBIIONH HHTCHCUBHOCTH
OPUBOOUT K Pa3UYHbIM HEPBHBIM M CEPACYHO-COCYIUCTHIM paccTporCTBam
(rosioBHOM 00JTH, YTOMIISIEMOCTH, HAPYIIICHUIO CHa, 00JI B 00JIaCTU cepalla U T.11.).

C YBEIIMYEHUEM HaIpPsSKEHHOCTH AIEKTPOMArHUTHOTO o,
IPOJOJDKUTEILHOCTH OOJIYYEHHSI M YacTOThI KOJCOaHWI BO3JCHCTBHE Ha UYeIOBEKa
Bo3pacrtaeT. [Ipu BozgeiictBun DMII ywacroToil Bbiie 60 kIl HacTymaeT HarpeB
TkaHe. OOJyueHrne OCOOEHHO BPEIHO MJIA TIJ1a3, MO3ra, IOJOBBIX  OPTaHOB.
OO0sydyeHue ri1a3 BhI3BIBAET MOMYTHEHUE XpycTanuka (karapakry). [Ipu mioTtHOCTH
notoka nsHepruu Beime 100 Br/M? OpraHu3M He€  CIPaBJSIETCSI C OTBOAOM
oOpasyroliencs TeIIOThl U TeMIIepaTypa Teja MOBBIIIAETCSI. ITO MOXKET IPUBECTH K
TEIJIOBOMY yJ1apy (TOJI0BHOM 00J1, pBOTE, OOMOPOKY).

[Ipu TexyiiemM caHUTapHOM KOHTpOJIe (He pexe OJHOTO pa3a B ToJ), a TaKKE B
ciydyae MpUeMKHd UCTOYHUKOB DOMII uim M3MeHEeHHs UX KOHCTPYKIMU U PEKUMOB
paboThl, MPOU3BBOAMUTCS H3MEPEHUE IMapaMEeTPOB DJIEKTPOMATHUTHOIO IIOJsS Ha

pabounx mectax. MI3mepeHHbIe 3HaUCHUST CPaBHUBAIOTCS ¢ HOpMaTuBHBIMU 110 [[OCT
12.1.002-84 /1/ wmm T'OCT 12.1.006-84 [2] wu eciu OHM HE COOTBETCTBYIOT, TO
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MMPUMCHAIOTCA MCPbI 3allIUTHI.

2.2 XapaKTepuCTHKH HCTOYHUKOB JIEKTPOMATHUTHBIX MOJIei
pPaanovyacToT

Ucrounnkamu DMII Bricokux yactot (BY), ynerpaBeicokux yactor (YBY) u
cBepxBbICOKHMX 4acToT (CBY) SBISAIOTCS paguOTEXHUYECKHE U AIIEKTPOHHBIE
YCTpOICTBA, MPUMEHSIEMbIE JJIS1 PAIUOCBSI3U, PATUOIOKAIIMN U PaIUOTEIEMETPUN
(reHepaTopbl BBICOKUX U CBEPXBBICOKUX YaCTOT, OTKPHIThIE KOHIIBI BOJTHOBOOB,
AQHTCHHBI).

Pabouune Mecta no oocimyxuBanuto uctounnkoB BU u YBY-konebanuit 0ObI4HO
HaxoJATCS B OJMKHEH 30HE M BO3JCHCTBHE OKA3BIBAIOT KaK JICKTPUICCKAs, TaK U
MarHuTHasi COCTABJISIOIIHNE TOJISI.

Paboune Mecta mo o6ciyxuBanuto CBY-anmapatypsl NpakTHYECKH HAXOISITCS B
nainbHer 30He. B ool 30He Bo3aelicTBus DMII onieHuBaeTcs IUIOTHOCTRHIO MOTOKA
SHEPTUU.

OOBIYHO QICKTPOMAIHUTHOC II0JIC OT UCTOYHHUKA PACIIPCACIIACTCA BO BCC CTOPOHBI
PaBHOMCPHO. B sTom CJIy4ac INIOTHOCTD IIOTOKA SHCPIUU PACCUUTBIBACTCA 110

bopmyie:

H:%, (1)
T T

2,

rae I - mmotHocTs moTOKA SHEprun OMII, B1/m*;
P, - MOWIHOCTH W31y4YeHUs OT UCTOUYHUKA, BT;
I - pacCTOSIHME 10 UCTOYHHMKA U3ITYYEHUS, M.

Ecnu u3nyyeHue umeeT HanpaBJIeHHbIN XapakTep, Toraa GopMmyna MPUHUMAET
BUJ

M=t )

7€ Ky - KOO PUIIMEHT HapaBIEHHOCTH U3ITyYEHHUS.

Hanbonee omacHbl aHTEeHHBI paauoiokanoHHbX cranmuii (PJIC), tak kak
OHH 00JIaJJal0T BBHICOKUM KO3(P(HUIIMEHTOM KOHIICHTPAIMHA YHEPTUU B OTPEIEICHHOM
HarpaBieHUH (KOd(PPUIIMEHTOM YCUJICHUS AHTEHHBI), JOCTUTAIOIIMM JIECATKOB
ThICSY equHUI. OJIHAKO U B IPYTUX HAMPABICHUIX UX WU3IIYYCHHE MOXET IOCTUTATh
HECKOIBKUX BT/M° (pucyHOK 1).
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oA
)

% >10 B/

-t
\\\\‘

\\\\ T - I0 B/

/ , OD 0,25 - T Be/d

1 - pabouee mecto; 2 - ctou (crenn); 3 — PJIC

PucyHok 1 — 3oHbl nanyyexus PJ1C B nomelieHnmn

2.3. Hopmuposanue Bo3aeiicTBusi IJMII BHICOKOH, YJIbTPABBICOKOI
U CBEPXBBICOKOM 4YaCTOT

[To 'OCT 12.1.006-84 [1] B nuama3one yactoT oT 60 k' g0 300 MI'y (BY u
YBY) HOpMUpYyETCSl HANPSHKEHHOCTh AJIEKTPUYECKOM M MarHUTHOM COCTABJISIONIUX
OMII, a Takxke >HepreTryecKkas Harpyska Ha uesioBeka [IpenenbHbie 3HaueHus E .,
Hip DEnn 1 Opny TpUBEIEHBI B Ta0Iuue 1.

D =E2- T, (3)

Dy =H%-T, (4)

2.
rjae Dg - DHepreThuyeckas Harpys3ka, co3jiaBaemasi JJIeKTpudeckum mojem, (B/m)” u;
Oy - DHepreTUvecKas Harpy3ka, co3jaBaeMasi MarHUTHBIM TI0JIEM,
2.
(A/m)*

T - BpeMs BO3IEHUCTBUS HA YEIOBEKA, Y.

[IpenenvHo nonyctumoe 3HaueHue E u H B nuanazone yacror 60kl ...300
MI'11 Ha pabouyux MecTax MepcoHaja CleayeT OMPeAessiTh HCXOJd U3 JTOMyCTUMOMN
DHEPreTUYECKON HArpy3Ku U BPEMEHH BO3JICUCTBUA 110 (hOpMYyJIaMm:

Eny = a7y (5)
T
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3

HHI[
Hup =y (6)
rac Er{z[ 151 HmI - HOpPCACIIBHO OOIIYCTHUMBIC 3HAYCHHA HAIIPAKCHHOCTHU

ANEKTpUYEcKoro, B/M, 1 MarHuTHOTO, A/M, TIOJIEH;
kg U DHny - OPEIETbHO JOMYCTUMBIE 3HAUEHUS YHEPreTUUYECKON HArpy3Ku B
2. 2.
teueHue padovero nus (B/m)" g u (A/m)" 4.

Tabnuya 1- 3navenus E,y, H,y, Dpuo t pno

[Tapametp [IpenenbHble 3HaueHNs B nuanazone, Ml
ot 0,06 mo 3 cB. 3 1o 30 ¢B.30 mo 300
E.., B/m 500 300 80
H.,, A/m 50 - -
Dk (B/M)” 9 20000 7000 800
s (A/M) T 200 - -

OIHOBPEMEHHOE BO3JICCTBUE DJJIEKTPUYECKMX W MATHUTHBIX TIOJIEM B
nuana3zone 4actoT oT 0,06 1o 3 MI'1] cineayeT cuuTarh JOMYCTUMOU MPU  YCIOBUU

€ C)
E  ~7H <. (7)

BEHH SHHI[

2.3.1. Ilpumep. ITpu yactore DMII 100 k"1 ©3MEpeHHOE 3HAYCHHUE HAMPSIKEHHOCTH
anektpuueckoro mnonss E = 50 B/m, Bpems Bo3aeiictBus 8§ u.
DHepreruyeckas Harpyska

e =E?- T=50* 8 =20 000 (B/m)*" u,

T.e. ipu E = 50 B/m nonyckaercs B TeueHue pabovero AHs HaXO0XKACHHUE Jrojien 0e3
CPEACTB 3aLUTHI.

2.3.2. Ilpumep. Ilpu vactore OMII 100 kI'11 HANPSHKEHHOCTH MAarHUTHOTO 1MoJIst H =
50 A/Mm. Bo3aMmokHOE BpeMs HaXOKJICHHS JIFOJCH B 3TOH 30HE 0e3
CPE/ICTB 3aIUTHI

€
T= H‘;ﬂ - 20(2) — 0,084 = 4,8MumH
H2 50

T.€. BpeMst MeHbllie 5 MuH. [Toatomy H,, = 50 A/m, u ecnu H Gyner Bwime Hy,, TO
3alpeaercs 1axe KpaTKOBPEMEHHOE IpeObIBaHKE JIIOJIEH B 3TOM 30HE O€3 CpPelCTB
3a1UTHI.
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2.3.3. Ilpumep. Ilpu uwactore OMII 100 xI'11 HaNpsHKEHHOCTH 3JIEKTPUUECKOM
coctaBisroniedt ot E = 50 B/M u HampshKeHHOCTh MarHUTHOMU
coctaBisroniedt nmons H = 5 A/M. DHepreruueckass Harpys3ka IMpu
BpEMEHH pabOThI 4 U:

e =50% 4=10000 (B/m)* u,
Oy =5%4=100 (A/m)* 4,

YCIIOBHE

D¢, Ou _ 10000 100 _
Dp Dy 20000 200

aoit

EHH

T.€. JIOIyCcKaeTcsa paboTa B TeueHue 4 4 0e3 CpeICTB 3aIUTHI.

B mumamazone uactor 300 MI'1 - 300 I'T'm (CBY) mo 'OCT 12.1.006-84 [2]
HOPMHpPYETCSl IUIOTHOCTh NOTOKa 3Hepruu Il,; W sHeprernueckas Harpyska Ha
YesioBeKa 3a pabouuil 1eHb Oy,

3Ha4YeHUE IUIOTHOCTH IIOTOKA JHEPTHM HE JOJDKHA INpeBblmarth 10 Br/M?,
Jake MU KPaTKOBPEMEHHOM HaxXOXKICHHM JIIOJEH B 3TOM 30HE, T.e. npu I Gombie
10 B1/M* HaXox/ICHHUE JO/IeH 6€3 CPeICTB 3aIUTHI 3aIPeIaeTCs.

Eciu miotHocTs motoka sHeprum I1 menee 10 BT/M® MOXHO paccumrtaTh
JOIyCTUMOE BpeMs HAXOKJCHUS JIt0JIeH B 3TOM 30HE (WJIH, TP HU3BECTHOM BPEMEHH,
paccuuTaTh NPEAeNIbHO TOMYCTUMOE 3HAUE€HUE MNIOTHOCTH MOTOKA SHEPTHUHN):

2
Ty = ;ﬂ mpu I1 < 10 Br/v® (8)
911)1 2
Iy = T npu Iy < 10 Br/m®, 9)
rne T,, - T¢peaeapHO JIOMYyCTUMOE BpeMsl MpeObIBaHMS JIOA€H B 30HE

3JIEKTPOMArHUTHOTO TOJIS, Y;
On; - HOPMATWBHAS BEJMYMHA SHEPIeTHUYECKOW HArpy3Kd 3a paboduii JCHb,
Bt u/M%;
I1 - 3HaYeHME TIIOTHOCTH MOTOKA SHEPTUM B 30HE HAXOKIACHUS JIOJIEH, Br/™’;
I1,, - OPeaeIbHO JOMYCTHMOE 3HAYCHNE IOTHOCTH [OTOKA SHepruu, Br/m;
T - BpeMs npeObIBaHUS B 30HE 00JTydeHHUs 32 pabO4yt0 CMEHY, Y.

DHepreTuyeckas Harpy3ka D MpeACTaBiseT cOOONW CyMMapHbI  MOTOK
sHepruu 11 , mpoxoasmmii yepe3 eAWHUIy OOIydaeMOM IMOBEPXHOCTU 32 BpeMs
neucTBus T , U BBIpaKaeTcs MPOU3BEICHUEM

O=II"T. (10)
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HopmaTuBHas BemndrHa SHEPTETUUECKON HArPy3KH 32 pabounii JeHb
NPUHUMAETCS PAaBHOM:

Oy = 2 Bt~ w/M® - mist Bcex cllydacs 0OIydeHHUs, HCKITI0Yast 0OIyUeHHE OT
BPALAIOIINXCS U CKAHUPYIOIINX aHTCHH;

O = 20 Br - a/M® - ClIydaeB OOJIydeHHs OT Bpallalolmuxcs |
CKaHUPYIOIIMX AaHTEHH C YacTOTOM BpAILCHUS WU
ckaHupoBaHus He Oomnee | [l U CKBa)XXEHHOCTHIO HE
Menee 50.

2.3.4. Ilpumep. HUcrounumkom OMII wacrotoit 100 ITu sBasercs aHTeHHA,
Bpalaromnascs ¢ nepuojgoM 5 o6/mus. Ha pabouem Mecte onepaTtopa
IJIOTHOCTh TIOTOKA DSHEPruu cocraBiser 4 Br/M°. Onpenenutpb
JOMyCTUMOE BpEMs HaXOXJAECHUs olepaTropa Ha pabodyeM MecTe B
CMEHY.

Penienue.

JlomycTiMasi »HepreTudeckass Harpy3ka Ha uenoBeka B jgeHb mo ['OCT
12.1.006-84 cocrasisier 20 Bt u/m” . TTo dopmyie (8)

T.e. normyctumoe Bpems Ty, He Oonee 5 u.

2.3.5. Ilpumep. PaccunTaTh npeaenbHO AOMYCTUMOE 3HAYEHHE TUIOTHOCTH MOTOKA
sHepruu Ha paboueM mecte oneparopa CBU-ycTaHOBKH.
Bpewmst paboTsl onepatopa 8 u.

Pemienue.

[Tpuaumaem o I'OCT 12.1.006-84 HOpMATHUBHYIO BEJIMUMHY SHEPTETUUECKON
Harpy3Ku Jy, =2 Bt u/M’.

[To dpopmyme (9)

Omg 2
My =—=2=025 Br/m”

Iposepsiem 11, = 0,25 Br/m* < 10 Br/m’.

TaxuM 06pa3oM MpenenbHO A0MycTHMOe 3HadeHue 11, paBHo 0,25 Br/Mm%.

W3 nmpumepa 2.3.5 BUgHO, YTO JUTsl HAUXYAIIUX YCIOBUHM B paboTe B TEUCHUE
BCEro paboyero HS MPEeIbHO TOMYCTUMOE 3HAYCHHE TUIOTHOCTU MOTOKA SHEPTHH

123



ot ucrounuka CBY cocraBnser 0,25 Br/M°.

2.4 3ammTa ot Bo3aeicTBust IMII paanouacror

Jns ymenbuienus Bozaectsus OMII pannoyacToT NpUMEHSIIOTCS CIEAYIOIINE
MEpBHI:
- YMEHBIIICHUE HANPSHKEHHOCTU M IUIOTHOCTU MOTOKa 3Hepruu DMII mnyrem
COrJIaCOBaHUS HArpy30K U MOTJIOTUTENIEH MOIIHOCTH;
- SKpaHUPOBaHKE PAOOUUX MECT;
- ynanenue pabouero Mecra oT ucrouHnka IMII (mucTaHIIMOHHOE YIpaBICHUE);

- pauHMOHaJIbHOE pa3MelleHHe B padoyeM NOMEIIEHUH O0OpyJIOBaHMS,
M3IIyYAIOIIET0 3JIEKTPOMArHUTHYIO 3HEPIHIO;

- YCTaHOBJIEHHME pAlMOHAIbHBIX PEXKUMOB pabdOThl 000pYyIHOBaHUS U
00CITy’KMBAIOLIETO TIEPCOHANIA;

- IPUMEHEHHE MTPENYIPERKAAIOIIECH CUTHATIN3aUH (CBETOBOM, 3ByKOBOM);

- IPUMEHEHNE NHMBUIYAJIbHBIX CPEJICTB 3AILUTHI.

HauGonbmas 3¢dexkTuBHOCTs 3ammThl 0T OMII MOXeT ObITh JOCTUTHYTa
JIOKaJIU3alued >SJIEKTPOMArHUTHOIO TMOJS PAAUOTEXHUYECKOTO YCTPOMCTBA C
IIOMOILBIO KOPITyCa, a TAKXXE NPUMEHEHHEM 3KpaHa.

DKpaHbl U3TOTOBIIAIOTCS U3 CTAJIN WK aTtoMUHU. [ TyOrMHA NPOHUKHOBEHUS
OMII B 3kpaH Malia, I03TOMY JIF000H IKpaH U3 COOOpaKEHHsI MPOYHOCTH
M3TrOTOBIISIIOT TOJMIIMHONW HEe MeHee 0,5 MM. JIMCTBI SKpaHa JOHKHBI OBITH
HaJIe’)KHO COEAMHEHBI MEXy cO00M, ob0ecieunBast dJIeKTpuiuecKkuii KoHTakT. [1loB
BBITNIOJIHAETCS CBAPKOM, MaliKOW UM TOYEYHOM cBapKoi ¢ maroM He 6ogee 50 -
100 MmM. DKpaHbI T10KHBI OBITH 3a3€MJICHBI.

Od4eHb 4acTo B HKPAHUPYIOIIUX YCTPOMCTBAX HEOOXOUMO MPETyCMOTPETh OKHA U
BEHTUJISIIIUOHHBIE OTBEPCTHS. J{71s1 TOTO, 4TOOBI HE OBLIIO U3ITYYSHUH, OTBEPCTHUS
BBITIOJIHAIOTCS. OOBIYHO B BUJIE TTATPYOKa ¢ CeTKaMH Ha 000UX KOHIaX (PUCYHOK 2,
a), B BUJIC OTJCJIBbHBIX OTPE3KOB TPYO (PUCYHOK 2, 0) WM B BUJIE COTOBBIX
KOHCTPYKITU# (pucyHoK 2, B). [latpyOku u oTpe3ku TpyO (pucyHOK 2, 0)
BBITIOJIHSAIOT POJIb 3aMPENEIbHBIX BOJTHOBOJIOB, T.€. BOJIHOBOJIOB B KOTOPBIX
MOTIEPEYHBIE pa3MePbl MEHBIIIE Pa3MEPOB, COOTBETCTBYIOIIUX KPUTUUECKIUM
JUTMHAM BOJIH. B Takux BOJTHOBOAAX MPOUCXOIUT OBICTPOE OClIabeHre
U3ITyYCHHUS.

Ecnu BBICOKOYACTOTHBIC YCTaHOBKHU pa3MenarTcs B oo0meM
IPOU3BOJICTBEHHOM KOpITyCce, TO HUX HEO0OXOJUMO YyCTaHABJIMBaTh B YTIJIOBBIX
CIICIMAJIBHO BBbIJIEJIEHHBIX MoMelieHusX. [Ipu momHoctT 10 30 kBT ycraHoBka
JOJHKHA Pa3MeIaThCsl Ha TUIOIIAAN HE MEHee 25 M2, a Boie 30 kBT - Gosee 40 M2,
[Tomemenne MOMWKHO  OBITH  O00OPYIOBAaHO  OOIIEOOMEHHOW  BEHTHUIISIIIHCH.
BozayxoBonbl, BO u30€KaHHE BBICOKOYACTOTHOTO HArpeBa, BBIMOJTHSIIOTCS U3
acOOlleMeHTa, TEKCTONWTa, TeTuHakca. l3nmydeHune OT yCTAaHOBKM HE JOJKHO
MIPOHUKATh Y€PE3 CTEHBI, IEPEKPHITHS, OKOHHBIE pPaMbl U JBEPH.
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AHanOTHYHBIM 00Pa30M JIOJKHBI OBITH 3aIUIIEHBI JIFOIN, HAXOSIINECS B
3JIaHUH, OT BHEITHETO M3Ty4eHHUs (OT aHTCHH PaJHUOBEIIAHMS, TSJICBUICHNS,
PaMOIOKAIIUHN).

[Ipu pemrenuun BonpocoB 3amuTthl oT IMII HeoOX0aUMO paccuuTaTh paanyc
omnacHoM 30HbI 110 opmyiaM (1) wim (2), MpUHAB 3HAUCHUE TIJIOTHOCTH MOTOKA
sHepru [1 paBHBIM MpeeTbHO JOMMYCTHMOMY 3HAYCHHIO.

Ecnu 3manus momnagaroT B OMAacHYO 30HY, TO HEOOXOAMMO YUUTHIBATh, YTO
ANIEMEHTHI 3M1aHus CHWkarT BosnerictBue DMII wa 5...20 nb (tabnuma 2).

JlecoHacoXXEHMsI, pACIONIOKEHHbIE B HEMOCPEACTBEHHON OJIM30CTH OT
MCTOYHHUKOB U3ydeHus, ocnadmustor OMII na 3...10 ab.

Ecnu ocnabinenne OMII ctponTenbHBIMA KOHCTPYKIUSAMH HE JOCTATOYHO, TO B
MTOMEIICHUH JI0OJKHBI ObITh SKPAHUPOBAHBI CTEHBI, TOTOJIOK, OKOHHBIE U JBEPHBIC
MPOEMBbI, BEHTWISIHMOHHAS cUCTeMa. MOHTaX 3KpaHOB MPOU3BOJAUTCS
IPUKPEIUICHUEM CTAJIBHBIX WIIU JHOPAJIEBBIX JIICTOB K IOBEPXHOCTIM IOMEILICHHUS.
OTBepcTys B 9KpaHax JOHKHBI ObITh BBIITOJHEHBI [0 MPUHIIMITY 3allpeleIbHOrO
BOJIHOBO/IA.

Tak>ke MOTYT OBITh UCIIOJIB30BAHBI YKPAHUPOBAHHBIE KaOWHBI, COOUpaeMble U3
CTaJIbHBIX IIUTOB.
JIJ1st MICKITIOYEHUST OTPAXKEHUS DIIEKTPOMArHUTHBIX BOJIH MPUMEHSIOTCS
PaAMOIIOTIIONIAIOIINE MaTepUalIbl B BUE TOHKUX PE3UHOBBIX KOBPUKOB, JINCTOB
MepJIOHA WM IPEBECHUHBI, POMUTAHHOW COOTBETCTBYIONTUM COCTaBOM. Mx
CKJICUBAIOT WJIA TIPUCOCIUHSIOT K OCHOBE KOHCTPYKIIUH dKpaHa CIEIUaTbHBIMU
CKpeOKaMHu.

B Tex cnydasx, Korjia nepeurciIeHHbIE BhIlle MeTOAbI 3amuTel oT BU, YBY n
CBY wuznyyenuili He nalOT JgoctaToyHoro sddekra (Hampumep, MpU  HACTPOHKE
YCTPOMCTB), HEOOXOAUMO TOJIb30BAThCS MHIUBHUAYAJIbHBIMU CPEACTBAMHU 3AIlMTHI.
Ecin W3Iy4eHHe MMEeT MHTCHCHBHOCTH Oonee 10 BT/M°, TO HE06XOmMMO
UCIIOJIb30BaTh OYKM JlaKe€ MPU KpaTKOBpeMeHHBIX padotax. Ouku tmma OP3-5
U3TOTOBJISIFOTCSL U3 CTEKIIA, MOKPBITOrO CJI0EM MOJYNPOBOJHUKOBOTO OKCHAA OJIOBA.
B mnanazone CBY onu ocnabistoT MomHOCTh u3aydenus B 1000 pas.

4 u%
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a - matpyOoK ¢ ceTkamu; O - OTPE30K TPYObI; B - COTOBASI KOHCTPYKIIUS
Pucynok 3.2 — KoHCTpyKIIUM BEHTHJIALIMOHHBIX U CMOTPOBBIX OTBEPCTUH U SKPAHOB

Tabnuna 3.1 — OcnabieHue 3eKTPOMarHUTHBIX U3Ty4eHUN
CBUY crpoutenbHbIMA KOHCTPYKIUSMHU

Martepuai 1 31eMEHTHI OcnabneHre NoToKa YHEPTUH
KOHCTPYKITUH A=3cm A=10cm
Kupnnunas crena TonmuHoit 70 cm 21 16
Mexay3TaxHoe epeKpbhITHE 22 20
OmrykaTypeHHas CT€Ha 3/1aHUs 12 8
OxkHa ¢ TBOMHBIMH paMaMH 13 /

2.5 Mertoauka pacyera JKPaHOB

MeTtoauka pacyeTa SKpaHUPYIOIIETO YCTPOKMCTBA OT Bo3aekcTBUsI DOMII
3aKJIrovaeTcs B olieHKe 3 ()EKTUBHOCTH IPUMEHEHHUS MaTepUAIOB U KOHCTPYKITUH.

M cX0HBIMU JaHHBIMHM pacyeTa sIBJIAIOTCS TEOMETPUUECKUE pa3MEPhl dKpaHa v
TEXHOJIOTUYECKUX IIPOEMOB, OJJIEKTPUYECKME W MArHUTHBIC XapaKTEPUCTUKHU
MaTepUalioB dKpaHa, JJIMHA BOJIHBI M3IyYCHUS, HANPSLDKEHHOCTh TMOJsA B paboueit
30HE€ U IJIUTEIBLHOCTD NpeObiBanus B DOMIL.

[Topsnok pacuera cieIyronm.

2.5.1. Ompenensercs B KakoW 30He (OMMDKHEW WIM HalbHEH) HaXOIUTCS
pacueTHasi Touka (pabouee mecto) oT uctouHuka OMII u kakumu mnapameTpamu
OLICHUBAETCS MHTEHCUBHOCTD JIEKTPOMArHUTHOrO nojst (tadmuna 3.2).
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Tabnuua 2 — 3oHbI Bo3gencTema AMI

bimxssa 30Ha [IpomexyTouHas 30Ha JlanpHss 30Ha
r << AM2m r>>A\2mn
Bo3znaeiictBue OMII onieHuBaetcsa | Bo3nelicreue OMII
HaIPSKEHHOCTBIO AJIEKTPUYECKON COCTABIIIOIIEH | OLIEHUBAETCS IIJIOTHOCTBIO
nonsa E, B/M, uian Hanmpss>KeHHOCTbIO MAarHMTHOM | moToka sHepruu 11, Br/m°
cocrapsstroniei mojst H, A/m

Paboune mecta mo oOcmyxuBannio uctounnkoB BYU m YBU koneGanwmit
OOBIYHO HAXOJATCs B OJMKHEH 30HE, a paboune mecta mo obcayxuBanuio CBY-
anmnapaTypsl IPaKTUYECKH HAXOASITCS B TaJIbHEW 30HE.

2.5.2. Tlo T'OCT 12.1.006-84 onpenensitorcs NpeeabHO AOMYCTUMbIE YPOBHH
HanpspkeHHoctu B, wnmum Hp; (cM. Tabnumy 1) unum npenenbHO JIOMyCTHUMBIN
yYPOBEHb ITIOTHOCTHU MOTOKA 3Hepruu I, (cMm. dopmymny 3.9).

2.5.3. PaccuuThIBaeTcs pajinyc OacHOM 30HBI IO OJTHON U3 (hOPMYIL.

Ecnu pacuetnas Touka (pabodyee MeCTO) HaAXOJIUTCS BHE OMACHOM 30HBI, TO
3alUTHBIX MeponpusaTuii He Tpebyercs. Ecnam ke pabodee MECTO HaXOAUTCS B
OMAacHOW 30HE, TO CJIEAYET JIMOO YMEHBIIUTh BpeMsi IpeObIBaHUs B 3TOM 30HE, IMOO
YCTaHOBUTH 3aLIUTHBIN KpaH. MeToiKa pacueTa dKpaHa MpUBeIcHA HIKE.

2.5.4. PaccunthiBaetca HampsbkeHHOCTh E mim H snmexTpoMarHUTHOTO TOJS,
WM TJIOTHOCThH MOTOKA SHEPTUH TI0 OJTHOU U3 (PopMyI.

2.5.5. Onpenensercs TpedyeMas 3¢ (HEKTUBHOCTH IKpaHa

E
D_=—o, (11)
P

EHJI

3113 = i (12)
HHI[

1507051

5, - L 13)

HHI[

rae Oy, - Tpedyemas 3(pPEeKTHBHOCTb SKPAHUPOBAHUS, [TOKA3bIBAIOILAS BO CKOJIBKO
pa3 HeoOX0AMMO CHU3HTH Bo3neicTBre DMII;
E, H, I - COOTBETCTBEHHO 3JIEKTPUYECKAS U MArHUTHASI COCTABJIAIOIINE MOJIS U
IJIOTHOCTh MOTOKA SHEPTUH B TOYKE MPOCTPAHCTBA, B KOTOPOK BO3MOKHO
HaXO0XJICHUE JIFOACH;

Enp, Hpp 1y - 0OpenensHO  JONyCTHMBIE  YPOBHU  COOTBETCTBEHHO
3JIEKTPUYECKON Y MATHUTHOM COCTABJISAIOLIMX I10JI U IUIOTHOCTH ITOTOKA YHEPIUU.
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B cBsi3u ¢ TeM, 4Tt0 3PHEKTUBHOCTh IKPAHUPOBAHUS MOXKET H3MEHSATHCS B
OYeHb OOJBIIUX Tpeaenax (0T eAUHHUI] 0 1010), TO Ha TPaAKTHKE OOBIYHO
3G (PEKTUBHOCTh SKPAaHUPOBAHUS IPEACTABIAIOT B JOTapuMUUYCCKHX CAUHUIAX -
nemuboenax (nb):

L, =20lg—— (14)
EH}I
L, =20lg— (15)
HHI[
L, =20lg—0 (16)
HHI[

2.5.6. PaccunteiBaeTcs 3(p(peKTUBHOCTE IPOEKTUPYEMOTO SKpaHa J,,. Pacder
MpOBOAUTCSA 1O (opMynamM B 3aBUCUMOCTH OT 30HBI jAeiicTBus DMII (OnukHss
r<M2m wnm ganbHas r >> A2 ) W BUAa dKpaHa (METaUIMYSCKUH CIUIONIHOM,
ceTyatbii u T.1.). Dopmynel npuBeneHsl B paszene 2.6.

Ecnu B 3kpaHe UMEIOTCS OTBEPCTHS UM CMOTPOBBIE OKHA 3aKPBITHIE CETKOM,
CTEKJIOM C TOKONPOBOJSIIEH MOBEPXHOCTHIO MJIM BBINOJHEHHBIX B BHJIE COTOBOMU
pemietkd, TO oOmas 3(PPEKTUBHOCTh HSKPAHUPOBAHUS OIPENENAETCS MO ATOMY
Haubosiee OMacHOMY y4dacTKy. PexomMeHmauumu 1o ONPEeNesIeHHI0 MaKCHUMaJlbHbIX
pa3MepoB OTBEPCTUM, MAaTpyOKOB, COTOBBIX PEIIETOK U T.NI. IPUBEACHBI B pa3jeie
2.7,

TonumHa 35KpaHa OOBIMHO NPUHUMAETCS W3 YCJIOBUA NPOYHOCTH M BHJA
ceapku otT 0,8 mo 2 mm. IIpu mcnonp30BaHMK CETYATHIX DKPAHOB WM DKPAHOB W3
ANEKTPUYECKUX  TOHKUX  MaTepUajioB  HEOOXOOUMO  IPOBEPSATH, YTOOBI
SKBUBAJICHTHAs! TOJNIIMHA CETKU d, WM TOJIIMHA MeTaliMyeckoro cios d Obuia
0oJplIE B T pa3 3HAYEHUS TITyOMHBI TPOHUKHOBEHUS AJIEKTPOMArHUTHOTO MOJId, T.€.

d>xd.

2.5.7. [IpoBepsieTcst ycmoBue
931<p 2 3Tpl (17)

T.€. YTO SKPAHHUPYIOIIEEC YCTPOUCTBO 00ECIICUNBACT OCJIA0JICHHE MICKTPOMATHUTHOTO
TOJISA JTO JIONTYCTUMOTO 3HAYCHHUSI.

2.6 ®opmyubl pacueTa 3P(PeKTUBHOCTH IKPAHOB
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(cru1o1IHBIX, ¢ nepdopanueil, cer4aTbiX, U3 TOHKHX MAaTEePHAJIOB,
U3 TOKOINIPOBOASIEH KPacKu)

2.6.1. O PexTUBHOCTP METATUMYECKOTO CIUIONIHOTO AKpPaHa PaCCUUTHIBACTCS
o ¢hopmyJie u3 KHuru [5, c. 139]:

D= (8- 2/ p)"% (WRY (L7 - mn)Pexp(@n-dim),  (18)

rae Oygp - 2(O(EKTHBHOCTb SKpaHHPOBaHMA (IO DJIEKTPUYECKOW COCTABIAIOIIEH
OMII, marauTHOM cocTaBisronielt DMII, wiu Mo MIOTHOCTH MOTOKA SHEPTHH );

0 - rnmyOWHA MPOHUKHOBEHMS (PacCTOSHUE, Ha KOTOPOM HAIPSIKEHHOCTH IMOJIS
yMEHbIIaeTcs B € = 2,73 paza), m;

Z - BOJIHOBOE€ COINPOTHUBIICHUE JIEKTPOMArHUTHOTO 10Jis1, OM;

p - YAEJIBHOE CONPOTUBJIEHNE MaTepralia 3kpana, OM ' M;

A - mimHa BoytHe OMII, M;

R, - 5KBUBaJICHTHBIN pauycC dKpaHa, M;

d - TomMHA METAJUTMYECKOTO JINCTA YKPaHa, M;

M - HaMOOJIBIINI pa3Mep TEXHOJIOTHUYECKUX OTBEPCTHH (ILENeil), M.

['my6una npoHUKHOBEHUs O BhIUHCIsieTcs o popmyne (19), roe mapamerpsl p u
L IpPUHUMAIOTCA 110 Tabmure 4.

§=0,52 |2
iy
TJI€ |l - OTHOCHUTEIIbHAS MarHUTHAs TPOHUIIAEMOCTh MaTepuaia dKpana (Tabiuia

2.2);

, (19)

f,, - yacToTa KoJieOaHMH JICKTPOMArHUTHOTO M3nyueHus, MI'1;
A - miHa BoytHEI OMII, M.

Tabnuya 4 — Xapakmepucmuku mamepuanos IKPAHo8

Marepuan VnensHOe conporuBicHue p, | OTHOCUTEIbHAs MarHUTHAS
Om M MPOHUIIAEMOCTh
AJroMuHUHN 0,28 10 1
Meb 0,17 10" 1
Crainm 1,5 10”7 150

BonHoBoe conpoTuBiieHHe Z UMEET Pa3IMYHOE 3HAYEHUE AJIA SJIEKTPUUECKON
U MarHUTHOW COCTaBJISIOIIMX TOJisA, Mo3ToMy B (dopmyine (18) mnpu ompexneneHun
3¢ (PEKTUBHOCTU 3KpaHa MO ANEKTPUUECKOM COCTABISIOMIEH HYXHO MOJCTABISTH
BOJIHOBOE COIPOTHUBIIEHUE 7 = Zg, IO MarHUTHOW cOCTaBiswolen Z=Zy , 10
ILJIOTHOCTH MIOTOKA SHEPTUH Z = Z).
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BosHOBOE conpoTuBIEHNE ZE ONPENEIAETCS BBIPAKECHUEM

Zyh 2nR |
npu

B 2nR | A

B <1, (20)

B OCTaJIbHBIX ciyvasx Zg = 377 Owm,
rae Zo - BOJHOBOE CONPOTUBJIEHUE BO31lyXa, Zg = 377 OwM.
BoisiHOBOE comnpoTuBIiieHUE Zy ONPEAEAETCS BhIPAKECHUEM

2nR
H ~ N >Z,. (21)
Jlnst 3Kkpana npsAMOyroibHOU (POPMBI
R, =0,62 (Vo )™, (22)

. 3
rae Vi, - BHyTPEHHUH 00BEM DKpaHa, M.

2.6.2. DOddexkTUBHOCTh  METAIMYECKOrOo  dKpaHa ¢  nepdoparueit
(oTBepcTUAMM) pacCUUTHIBAeTCs 1O hopmyse u3 KHuru [5, ¢. 139]:

Do = (8 ZIp) " (MR,) Y3+ (1- Dlo)* (1 -n m/A)°- exp(2r d/m),  (23)
IJI€ O, - PAacCTOSHUE MEXIy IIEHTpaMH OTBEepCTUH mnepdopanuu Wik Ieled B
JKpaHe, M;
D - anametp oTBepcTHil nepdopanuu, m;
®opmyna (23) mpuMeHUMa JJIsi IIMPOKOTO JUana3oHa BOJH TMOKa A>MT.
pu A—>mn muoxutens (1- © m/A)° pesko ymenbmaercst 1 3bHEKTHBHOCTH SKpaHa

CTAHOBUTCS HE3HAUYUTECIIHHOM.

2.6.3. D (HeKTUBHOCTH CETUATHIX IKPAHOB BBIUUCIISIETCS 110 (hopMyJie

1/2 1/3 6
33Kp0 = d3& . L (I_TCEJ eXp TC‘dS ’ (24)
' p R, A S—d,

rae d, - SKBUBaJEHTHAs TOIIIMHA CETKH, M,

d =——s (25)

rae ds - nmamMeTp mpoBoJia CETKH, M;
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S - miar ceTku, M.

I[J'ISI oOecreyeHus 3(1)(1)€KTI/IBHOCTI/I CCTUYATOI'0 3J3KpaHa €TI0 3KBHUBAJICHTHAA
TOJIITMHA d3 JOJIDKHA OBITH HE MCHCC, UCM B 7T pa3 OoubIIIe FJIY6I/IHI>I IIPOHUKHOBCHUA
QJIICKTPOMArHUTHOI'O ITOJIA 8, TO €CTb

d,>md.

2.6.4. DpPexTUBHOCTD SKPAHOB, M3TOTOBICHHBIX W3 DJIEKTPHUUECKH TOHKHUX
MaTEpUajIoB, B TOM YHCIIE C METAJUIM3UPOBAHHBIMU MOBEPXHOCTSAMHU, OMPECISICTCS
BbIpaxkeHuewm [5, c. 140]:

Dy = 1,251 (d “ ZIp)"? (L IR,)? (1 - w miA)®. (26)

3a TonmmmHy 9KpaHa d MPUHMMAETCS TONIMHA HAHECEHHOTO CJOsS MeTalla.
s obecnieueHust 3pPEeKTUBHOCTH SKpaHa TOJIIMHA JOJKHA ObITh OoJibIe 30.

2.6.5. DOdb}PeKTUBHOCT,  SKpAaHUPOBAHUS  TOKOIPOBOJAIIEH  KPacKOi,
HAHECEHHON Ha »JKpaHbl, KaOWHBI W T.II. U3TOTOBJIEHHBIX U3 JAUAJICKTPUUYECKUX
MaTepHalioB (JepeBa, MIACTMACCHI), BBIYUCIIETCS Mo popmynie u3 kHuru [5, c. 140]:

Do = 1,251(Z/Re) 2 (MR- (1 - m m/n)°, (27)
rae Ry - MOBEpXHOCTHOE COMPOTHUBIIEHUE Kpacku, OM.

Jist maka 9-32 u 300%-Horo kapanaamHoro rpadura mapku KI'B,
MOBEPXHOCTHOE COMPOTUBIICHHE NPUMEPHO paBHO 7-7,5 OM IpH TOJIIUHE
nokpeitus 0,15-0,17 MM u 5-6 OM - ipu Tonuue nokpsitus 0,20-0,21 mm.

2.7. Pac4yer pa3MepoOB COeIMHEHUI, TEXHOJOTHYECKUX OTBEPCTHH,
naTpyoKoOB, COTOBBIX PElIETOK

2.7.1. Jlng obecrieueHust NEKTPUUECKON TePMETUYHOCTH JTUCTHI (TI0JIOTHA) dKpaHa
JIOJDKHBI OBITh COOTBETCTBYIOIIUM 00Pa30M COCIMHEHBI: BHAXJIECT (C
MEPEKPBHITHEM ), BCTHIK WJIU IBOWHBIM (hiaH1eM [35, ¢. 95].

Capka HEnpephIBHBIM IIIBOM MOXET ObITh 3aMEHEHA TOYCUHON CBAPKOW WIIH
KpPEIUICHUEM JTUCTOB BUHTaMU. [Ipu 3TOM CpeiHee YUCIIO N KOHTAKTHBIX TOYEK Ha
1 M IIMHBI KOHTAKTa orpeaensercs Gopmyon

n=10,6 (L/A)">, (28)
rae L, - pedyemas s peKTUBHOCTD SKpaHUPOBaHus, 1b.
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Jlns oOecnieuenust cHkeHust Bozaeiictsust OMII na 40 ab npu qiuHE BOJTHBI
MEHEE 5 M ClIeZlyeT OTKa3aThCs OT TOUCUHBIX KOHTAKTOB U IIPUOETaTh K
HCIIOJIb30BaHUIO CIUIONTHBIX COCTMHEHUHN JIEMEHTOB KOHCTPYKITUHU DKpaHa.

2.7.2. BeHTUISIIMOHHBIC U KOMMYTAIIHOHHBIE OTBEPCTHS B DKpPaHE HE JOJIKHBI
CHUXaTh 3PPEKTUBHOCTh dKpaHa. DTU OTBEPCTHS JIOJDKHBI OBITh BBITIOJHEHBI IO
NPUHIIMITY 3apeIeIbHOTO BOJHOBO/IA.

MuHUMabHOE 3aTyXaHWe, BHOCUMOE OTBEPCTHEM KaK (PHIBTPOM, MOXKET ObITh
paccuuTaso 1o ¢opmyie u3 Kauru [5, c. 106].

JIns1 mpsIMOYTOJIBHOTO OTBEPCTHUSA

, (29)

rae Byu: - MUHUMaJIbHOE 3aTyXaHHWE, BHOCUMOE BOJHOBOAOM Kak (DHIbTpoM, (T.€.
CHIDKEHHME JICKTPOMArHUTHBIX KojieOaHuii) Ha 1 M juyiuHbI, 1b/M;

0. - MUHUMAaJIBHBIN pa3Mep OTBEPCTHUS, M;

A - nmmHa BoTHBI DMII, M.

JI71st KpyTJioro OTBEPCTHS (CM. PUCYHOK 2, 0) cleAyeT MpUHUMAaTh
a = 0,853 D,

rae D - nnameTp oTBepcTHs, M.

3.6.3. B mnanazoHe CaHTUMETPOBBIX BOJH OTBEPCTHUS B DKpaHAX 3aKpPHIBAIOTCS
BOJIHOBOJHBIMH (PUIIBTpaMU THUTIA ""cOTOBas pemierka" (CM. pHUCYHOK 2, B). CoToBas
KOHCTPYKITUS TaTpyOka oOnamaer Gosbiiel 3hPeKTUBHOCTHIO, YeM 3(PHEKTHBHOCTD
OTIENBHOrO BOJHOBOJA. JlomonHuTenbHOE ~ OcCinalieHHe U3IYy4YeHHUs COTOBOM
KOHCTpYKIMu L., , ab, nms kBagpaTHOro WM MNPSMOYTrOJIBHOTO TaTpyOKa
BBIYHUCIISETCS 110 (hopMyIie

L, =20l /n,, (30)

rac n, - 4ucjio A4€CK B 06IJ_ICM COTOBOM BOJIHOBOZC.

JlonoIHUTENBHOE OCNIa0JIeHuEe COTOBBIM NMAaTPyOKOM Lo TOKHO BBEIUUCIISITHCS
U3 3aJJaHHOT0 OCJIA0JICHUSI TIPU OMPEACICHUH MUHUMAIbHOM JUIMHBI 3aIpeIesIbHOTO
BOJIHOBOJIA, IOTOMY JJIMHA COTOBOM PEIIETKH

:Lm—mmﬁQ’

¢ B

MWH

(31)
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rjae l. - 1rMHa cOTOBOM perieTku (PUCYHOK 2, B), M.

2.8. Ilpumepsnl pacuera Bo3aeiictBusi IMII u 3¢ dexkTHBHOCTH 3N THI

IKPaHOB

2.8.1. Tlpumep. Paccumrats 3ddexTruBHOCTS crutomHoro 3kpana JII1-37. YacrtoTa
Toka uHAyKTopa 70 xI'm. DKpaH M3rOTOBIIEH M3 CTAJIBHOTO JHCTA
TOJIIMHON 2 MM, uMmeeT pa3mepbl 1x1x1,2 M. B skpane umerorcs
BEHTUISIIMOHHBIE 1menu  pasmepoM 10 M. Pabouee wecto
HaxoauTcs Ha pacctosinuu 0,8 M OT UHIYKTOpA.

Pentenue.

Yrounsiem 1o tab:. 3. B kKakoi 30He Bo3aehcTBus DOMII Haxoaurcs pabouee
MecTo. JIJIst 3TOro BRIUMCIISIEM JUTMHY BOJIHBI IO (hopMmyJie

v_ 3-10°

A=—= 3
f 70-10

= 4286 M.

PaccrostHue r oT HHAYKTOpaA 10 pabouero MecTa 3HAYUTEIHHO MEHbIIE A/2T,
[I03TOMY BO3ZEHCTBHE 3IEKTPOMArHUTHOTO MOJIst OyieT B OJMKHEN 30HE.

Pacuer addexTuBHOCTH 2KpaHa OyaeM nmpoBoauTh o hopmyne (3.13). Tak kak
OCHOBHOE BIIUSIHUE OYJIET OKa3bIBaTh MAarHUTHAS COCTABJISIONIAS OIS, TO
3¢ (PEeKTUBHOCTD IKpaHa CIEAYET MPOBOAUTH MO MATHUT HOMY TTOJIIO

Do = (8 Zi 1 p)*? (MR,)? (1 - m m/A)® exp(2m d/m) .

I'my6uny nponukaoBeHus: OMII Beraucisiem mo hopmye (19)

§=0,52 [P
ety

13 TaGmuIp! 4 IPUHAMAEM IS CTAIBHOTO dkpana p = 1,5 1070Om "M, p=150.

-7
5:0,52\/ 1,5-10 . =0,062-107° m.
150-70-10"

Brruucnsiem 3KBUBaJICHTHBIN pagnyc 3KpaHa no popmyie (22)

133



R, =0,623/V, =0,623/1-1-12=0,66 w.

BonHoBoe conpotuBiieHue Z,, BeuucisieM 1o ¢popmyse (21)

_2nR, , _ 2m-0,66

Z
B, 7% 4086

377 =0,365 Om.

[ToncraBmnss Bce 3HaueHus B popmyay (18) momyunm

) 6
D = 0,062-107-0,385 _ [4286 .(l_n o,m)exp 27-0,002 _ e
' 1,5-1077 0,66 4286 0,01

B norapupmuueckux equaunax 3QpQGeKTUHBHOCTh 3KPAHUPOBAHUS

L= 20 - 1g Do = 20 - 1g802 = 58 1B,

Taxum 06pa3oM MoJIy4eHO, YTO IKPaH OCIA0ISIET MATHUTHYIO COCTABIIAIOILYIO
ANEKTPOMAarHuTHOro noJjist B 802 pasza unm Ha 58 nb.

2.8.2. Ilpumep. VcTOYHMKOM WU3ITydeHUS SBISETCS TEHEpPATOp a’pOaAPOMHOMN
PanoIOKAIMOHHON CTaHIIUK JenuMeTpoBoro nuanasona (0,3... 3,0
I'T). MomHocts  reHeparopa  cocraBiusier 0,6  kBrT.
OOGcay>xuUBaIOIINI MepCOHAN JOJDKEH HaXOAUThCs Ha paccTosHuu 10
M OT TeHepaTopa.
Haiitu paanyc omacHo 30HBI M ONIPEACIUTh TpedbyeMyto 3 (PeKTUBHOCTH
AKPAHUPOBAHUS TTOMEIICHUS JIJISl 3alUTHI 0OCITYKHUBAIOIIIETO IepCcoHaa.

UYrto BBIOpATh B Ka4EeCTBE DKpaHa?

Pentenue.

Omnpenensiem o 'OCT 12.1.001-84 (cMm. pazaen 2.3 METOOUYECKUX YKa3aHU)
MPEAEIIbHO JA0MYCTUMOE 3HaYEHUE TUIOTHOCTH MOTOKA SHEPTUU B 3aIaHHOM
JMana3oHe 4acToT U o gopmyiie (9) Haxonum

I, = D/ T = 2/8 = 0,25 Br/m’.

Panuyc onacHo# 3081 HaxoauM 1o ¢opmysie (1)

tog = |—— =\/ 0 _138 .
4n-Ty; 41025
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PaccuuteiBaeMm mo gopmyiie (1) mIoTHOCTH MOTOKA YHEPTUU Ha paccTossHur 10 M
OT reHeparopa

P, 600

= - =0.48 Br/m®
4n-r°  4xw-10

=

Onpenenssem  TpeOyemyro  3((PEKTUBHOCTH  SKPAHUPOBAHUS
TIOMEIIICHUS

Dy, =11/l =0,48/0,25=1,92,
HJIN B J]Ol“apI/I(i)MI/I‘IGCKI/IX CANHNIax
L, =10 - Ig( T /T, ) = 10 - 1g( 0,48 / 0,25) = 2,83 1b.

TpeOyemas a3 pexTUBHOCTH HKpaHupoBaHus HebombIas (2,83 a1b), mosromy B
KauyeCcTBE dKpaHa JOCTATOYHO OMITYKATYPEHHOUM CTEHBI.

2.8.3. Tlpumep. TpeOyercsi oneHUTH 3PGEKTUBHOCTH AKPAHUPOBAHHUS  KOpITyca
KaOuHBI  pazMepamu 2x2,5x4 M, CcoOpaHHOW W3  IIUTOB,
W3rOTOBJICHHBIX M3 JMCTOBOM cCTajdyd ToamuHOM 1,5 mMm. JIucTel
MPUKPEIUICHBl K  METAUIMYECKOMY Kapkacy OoJiTaMH ¢ I1arom
kperienust 10 cm. /[mana3oH JjiuH BOJH 3 ‘103...0,3 M. McTtounuk
uznyuenus (reaeparop PJIC) HaxoauTcst BHyTpU KaOWHBI.

Penienue.

Pacuer apdpexTrBHOCTH KpaHa MPoBO MM 110 hopmyie (18)

Do = (8 Zolp)* (MR,)? (1 -n m/L)° - exp(2r d/m)

OnpenensieM 3HaYEHUE MAPAMETPOB, BXOISAIIUX B 3Ty GOpMYITy.

['my6uny nponunkunoBenuss DMII B axpan BeruucisieM o ¢opmyiie (19):

8=0,03(Ap/pn)¥? =0,03-(0,3°1,5-107 /150)"% = 0,52 - 10° m.

[To Tabnune 4 nns cranu = 150, p=1,5° 107 Om ' M.
BonHoBoe conpoTtuBieHue Bo3ayxa Zgo = 377 Om.
OKBUBAJICHTHBIN paguyc dKpaHa onpeaesnseM mno dhopmyse (22)

R,=0,62:(V,)?=062- (225 4)"=228m.
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Tommuna mucta skpana d = 0,0015 M, pasmep meneit m = 0,01 m.

[ToacTaBuB Moy4eHHbIE JaHHBIE B pacyeTHYIO hopmyiy (22) morydum

0,52-107°-377 [ 0,3 n-0,01 ° 2-3,14-0,0015
Dp = — 3 1= -exXp =22
1,5-10 2,28 0,3 0,01

Takum 006pa3oM MOIYyUYEHO, YTO IKPAHUPYIOLIEE YCTPOMCTBO 0OECIIEUBAET
ocyiabJieHue JIeKTPOMarHUTHOTO ToJist B 22 pasa (Ha 26,6 1b).

3.7.4. IIpumep. OnpeaenuTs pasMepsbl BOTHOBOAA (PHIIBTpa BO3IYXOBOJA CEUCHHEM
0,8x0,8 M MIpU SKpaHUpOBaHUU UcTOUHUKA DMII BEICOKON YaCTOTHI
(27MTI'11). D heKTUBHOCTh IKpaHUPOBAHUS cleayeT obecneunTh 40
nb.

Pentenue.

Bnauarne onpenensiem camxenue IMII B BotHOBOIE ceueHueM 0,8x0,8 Mm u
mHOU 1 M o ¢popmyre (29)

2 2
By =22 1—(2“j _273 (298] 538
o v ) T a L1

/i€ JUTMHY BOJHBI BBIYUCIISIEM TI0 (hopmyJie

Jist monmyuenus spdextuBHOCTH dKpanupoBanus 40 1b ayMHy BOJIHOBOAA
CIEAyeT MPUHUMATH PAaBHOU

1=40/33,8=12wmM,
YTO HE MOXKET OBbITh peanu3oBaHo. [loaTomy cneayer npuHATh GUIBTP THUIIA
"coToBas pemretka" (cM. pucyHok 2, B). Pazmep sueek npunumaem 0,05x0,05 M.
Yucno sueek onpezaensercs no Gopmyie

Sp _ 08-08

T8 0,05-005

s

2.
rae Sy - MIOMAab BOJIHOBOJHOrO (GHIbTPa (BO31yXOBOJA), M*;
9 2
S, - IIomaab SYEHKH, M” .
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CHmXeHue IIOTHOCTH MMOTOKA 9HCPI'MK HA 1M JJIHMHBI STYCHKU COCTABIISACT

2

2
20 _273 || (2:005)° 0 o

) 0,05 11,1

Jlnuay BoJIHOBOJIa "coToBas perietka" onpeaenseM mo dopmyne (31):

L =20-lnyn,  40-20-In 256 0.3 u
¢ B 546 ’ '

MUH

Takum o6pazom 1ist obecrieuenus 3¢ PpexTuBHOCTH IKpaHupoBanusi 40 n1b
HE00XO0IUMO TPUMEHUTH BOJIHOBOJHBIN (PUiIbTp THMNA "cOTOBAs pemieTka" ¢
A4YEeKaMH 5X5 ¢M U IJIMHOM 3 cM.

Penmite

3amagay. Hcrounmkom  wm3nydyenus OMIIl  gBmgerca  reHeparop
pPasnoIOKallMOHHON cTaHIIMU. MOIIIHOCTh IeHepaTopa, 4acToTa U3JIyuYeHUs
OMII, oOume pa3Mmepbl 3KpaHa U €ro KOHCTPYKTHBHBIX 3JIEMEHTOB,
pa3Mepbl TOMEIIEHUs, BpeMs padoThl NepcoHasla AaHbl B Tabnuue 4.4.
['enepaTop ycTaHOBIIEH B LIeHTpe noMeneHus. Pabodee Mecto onepaTtopa
BbIOpaTh CaMOCTOSITENIbHO, TIJ€ IUIOTHOCTh mnoTtoka OMII umeer
MUHUMaJIbHOE 3HaueHue (cM. pucyHok 1). Koadduiment nanpaBieHHOCTH
U3JTy4YeHUS PUHATH PaBHBIM 1.

Heobxoaumo onpenenuTs paanyc onacHOU 30HbI, TpeOyemMyro 3 (hEeKTUBHOCTh
AKpaHUPOBaHUS, BEIOpATh MaTEpHall SKpaHa, TOJIIINHY JUCTOB dKpaHa (UiIu
TOJILIMHY MPOBOJA CETKH), PaCCUUTATh 3PPEKTUBHOCTH SKPAHUPOBAHUS U
CPaBHUTH C TPeOyEeMbIM 3HAUECHHUEM.

B 3anaue npuHATH cieayomnme 0003HaueHUs:

P - MomHOCTB reHeparopa, kBT;

f - vacrora m3nyuenus, I'T;

l,, b,, h, - pa3mepsl 3xpana (aauHa, HIMPHUHA, BBICOTA), M;

M - HanOOJBIINI pa3Mep TEXHOJIOTHUYECKUX OTBEPCTHH (IIeseit), M;
D - nnaMeTp BEHTHISIUOHHBIX U TEXHOJIOTHYECKUX OTBEPCTHUH, CM;
I, by, Dy, - pasmeps! moMemeHus (qMHa, IMUPUHA, BEICOTA), M;

t - BpeMst pabOThI EpCcoHaa, 4.
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Taobnuua 5 — Hcxoouwie oannvle 014 3a0auu

Bapuan | Momnoct | Hactor | Pasmepst | Pasm. | [Ima | Pasmepst | Bpewms
T pP,kBr |af ITn dKpaHa menen | M MTOMEIICHN | pabOTHI
l,, b, h, M | m,m | BeHT i t,u
D, | |y, by hy ™
cM
1 1,0 3000 | 1,0x0,4x0, 1,5 2 10°8°4 4
2 0,4 300 3 1,0 ) 15°10°5 8
3 1,6 30 0,8%0,6x0, 2 10 18146 3
4 0,8 3 4 5 40 20126 2
5 1,0 0,3 0,6x0,4x0, 2 50 2414 4 8
6 1,2 0,03 5 1 80 16126 6
7 1,4 300 0,8x0,4x0, 3 60 18106 3
8 1,6 30 5 4 50 1510 4 2
9 1,8 3 1,5x1,0x0, 2 40 207125 6
0 2,0 0,3 8 1 60 20145 2
1,2x0,8x0,
6
1,2x0,6x0,
8
1,5x1,2x1,
0
2,0x1,4x%0,
8
2,0x1,2x1,
0

4. TOPAJOK BBIIIOJIHEHUS PABOTDI

4.1. VM3yuynTh METOOMKY pacuera IMapaMeTpOB JJIEKTPOMArHUTHOTO MOJA M

HOPMHUPOBAHUE.

4.2. Pemuts 3a1a4y 1o 33JJaHHOMY BapUAHTY.
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5. OOOPMJIEHME OTYHETA

Otuer JOJIDKCH COACPKATh: HA3BAHUC pa6OTBI, OcJb pa60TBI, PCHICHUC 3aaa4U.
Bce ImapamMcCTphI B (I)OpMy.IIaX JOJIDKHBI OBITH Ha3BaHBI U UIMETh CANHHUIIBI U3MCPCHUAI.

6. KOHTPOJIBHBIE BOITPOCHI

6.1 Kakoe BpenHOe BO3/I€MCTBHE OKA3bIBAECT HA OPTaHU3M UYEJIOBEKa
AJIEKTPOMArHUTHOE T0JI€ OT FT€HEPATOPOB PaUOYACTOT U aHTEeHH? UeMy paBHBI
MPEJICIIBHO TOMMYCTUMBIE 3HAYECHUS 3JIEKTPUYECKON COCTABIISIOIIEH

HanpsbkeHHocTu DMII Bricokoi yacToThl (60 kI'11...3 MI'11) 1 yabTpaBhICOKOM
gacToThl (30 MI'11...300 MI'11)?

6.2. Kakoe 6uonorudeckoe aeiictere okaspiBacT OMII CBEpXBBICOKHX YacTOT HA
Oopra”u3M 4esioBeka. s kakux opraHoB uesioBeka Bozjaeiicteue OMIT CBY
HanOosee ormacHo? YeMy paBHO MpEACIbHO JIOMYCTUMOE 3HAUEHNE TJIOTHOCTH
notoka sHeprur CBY, Bbillie KOTOPOTo HE JAOMYCKAeTCs HaXOXECHUE JIoJiel 06e3
CPEACTB 3aIlHThI?

6.3. Ha xakue muama3oHbl YaCTOT U JUIMH BOJIH JIEISITCI NCTOYHUKHU
AJEKTPOMArHUTHBIX MOJIEH?

6.4. Kakas cymecTByeT 3aBUCUMOCTD IDIOTHOCTH IIOTOKA DHEPTHU B UCCIIENYEMOM
TOYKE OT MOIIHOCTH UCTOYHHUKA U PACCTOSHUSA O UCTOYHUKA HU3JTyYCHUS?

6.5. B ueM 3akiiro4aroTcsi OpraHu3alMoHHbIe Mephbl 3aiuThl 0T OMIT ("3amura
paccrosiauem", "3ammTa BpeMenem")?

6.6. B Kakux HOPMATHBHBIX JOKYMEHTAaX JaHbl 3HAYEHHS JIOMYCTUMBIX
ypoBHe# HanpsbkenHoctr OMIIT paguovactor?

6.7. Kak paccuuTaTh IpEAebHO AOIYCTUMOE 3HAYEHWE IUIOTHOCTH IOTOKA
SHEPruM MPU U3BECTHOM BPEMEHHU HAXOKJIEHHUS JitoAel B 30He nevictBus OMIT CBYU?

6.8. Kak omnpenensercs 5»HepreTudeckas Harpy3ka Ha 4YeJOBEKa MpH
Bozaeiicteun OMII CBY? Yemy paBHa HOpMaTHBHAs BEJIWYMHA SHEPreTUYECKOMN
Harpy3ku 3a pabouunii neHb mo ['OCT 12.1.006-84 nnst Bpamaronuxcst aHTCHH H
CTallMOHAPHBIX YCTAHOBOK?

6.9. Kakue mepbl MOTyT ObITh NMPUMEHEHBI Il YMEHBIICHUS BO3JEHCTBUS
OMII pampunouactor? Kakue meponpusiTUss HEOOXOAUMO MPOBOJIUTH B TMEPBYIO, a
KaKHE B MOCIJICIHIO O4Yepean?

6.10. Kakue Buabl 5KkpaHOB IPUMEHSIOTCA 715 3auThl 0T DMII pagrouactot?

6.11. M3 xakoro wMarepuana W3rOTABIMBAIOTCS 3allMTHBIE DSKpPaHbl OT
BO3MelcTBUs paauodacToT? Kak HOmKHBI OBITH yCTPOEHBI BEHTWISIIMOHHBIE H
CMOTPOBBIE OTBEPCTHS B IKpaHax?

6.12.  OObscaute  ¢dopmyny pacuera TpeOyemoir  3PGHEKTUBHOCTH
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skpanupoBanusi OMII BeicOKHX YacTOT?
6.13. Kak BiusieT yacToTa U3JIy4eHUs], BUJ MaTepHraja 3KpaHa U €ro pa3Mephl,
a TaK»Xe pa3Mepbl TEXHOJIOTUYECKUX OTBEPCTUM Ha 3(D(PEKTUBHOCTD IKpAHUPOBAHUS?

Cnucok aureparypsl

1.TOCT 12.1.006-84. CCBT. DnekTpoMarHuTHbIE NOJS PAIU0YaCTOT.
JlommycTuMble YPOBHH Ha pabounX MecTax U TpeOOBaHUS K MPOBEACHUIO
KOHTPOJISL.

2. Jlomun I1.A. OCHOBBI TEXHUKU O€30MACHOCTH B AJIEKTPOYCTAHOBKAX. Yueo.
nocobue aJist By30B.- M.: DHeprus, 1979.- 408 c.

3. KpsutoB B.A., IOuenkoBa T.B. 3ammura OT 3JI€KTPOMarHUTHBIX U3Ty4YEHUM.
M.: Cos. paamo, 1972.- 216 c.

4. OxpaHa Tpy/Ja B MAIIMHOCTPOCHUHU: YUYEOHHK JJII MAITUHOCTPOUTEIbHBIX
By30B. [lon pen. E.f. FOauna, C.B.benosa -2-e uzn.- M.: Mamunoctpoenue, 1983.-
432 c.

5. Tlononckuit H.b. KoHCTpynpoBaHHE 3JIE€KTPOMArHUTHBIX ASKPAHOB IS
POA.- M.: Cos. panuo, 1979.- 216 c.
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IIpoexkTUpOBaHKMe 3a3eMJISIOIIET0 YCTPOMCTBA

1 BBIBOP CXEMBI 1 TAPAMETPOB DJIEMEHTOB
3A3EMUISIIOILIET'O YCTPOMUCTBA

OCHOBHOM MNPUYMHON TOPAKEHUS JIOJIEU DIIEKTPUYECKUM TOKOM B CETAX
HanpspkeaueM 10 1000 B sABisieTcs MOsIBICHHWE HANPSKEHUS HA METAJUIMYECKUX
YaCcTAX AJICKTPOOOOPYNOBAHMS B PE3yIbTaTe MOBPEKICHUS M30JSIIUNA U 3aMbIKaHUS
¢da3el Ha kopnyc. CornacHo MmpaBwi ycTponcTBa 3ekTpoyctanoBok (ITVD) [1] B
KAueCTBE 3AIIUTHI JOJKHO MIPUMEHATHCS 3aIIUTHOE 3a3€MIICHUE WIIM 3aHyJeHue (B
CeTH C WU30JUPOBAHHOW HEWUTPaAJIbl0 - 3alIUTHOE 3a3€MJIEHME, a B CETU C
IIyX03a3€MJICHHOM HEWTpanplo - 3aHyJieHue). Kak B MepBOM, Tak U BO BTOPOM
Clyyae MPHUMEHSIOTCA 3a3€MJISIOIINE YCTPOMCTBA OJMHAKOBOM KOHCTPYKLIHH
(pucynox 1). Ilpm 3ammTHOM  3a3eMJICHHHM  3a3eMJISIIONEE  YCTPOMCTBO
PUCOEIUHACTCA K KOPIYCY 3JIEKTPOYCTAaHOBKHM (pUCYHOK 2). B cxeme 3aHyneHus
OCYIIECTBJISIETCSL 3a3eMJICHUE HEeUTpanu TpaHchopMaropa U MOBTOPHOE 3a3€MIICHUE
HyJIEBOTO MpPOBOAA, T.€. OAHO 3a3eMJIIOIIEE YCTPOMCTBO MPUCOEAUHSETCS K
HYyJIEBOM TOYKE CUJIOBOrO TpaHc(opmaTopa, a APYyroe - K HyJE€BOMY IPOBOIY B
HEIMOCPE/ICTBEHHOW OJM30CTH OT MECTa PAaCHOJOXKEHHS 3IIEKTPOOOOPYI0BaHUS
(pucyHoOK 3).

[To KOHCTPYKIMM 3a3eMIISIIOIINE YCTPOMCTBA MOTYT OBITh KOHTYPHBIE HIIH
BBIHOCHBIE (PUCYHOK 1), €CTeCTBEHHBIE WJIM UCKYCCTBEHHBIE.

JIist 3a3eMJIeHUST DJIEKTPOYCTAHOBOK B TIEPBYIO OuYepedb JOJDKHBI OBITH
UCIIOJIb30BAHBI E€CTECTBEHHBIE  3a3€MJIUTENIM: a)  NPOJOKEHHBIE B 3eMiie
BOJIOTIPOBOJIHBIE U JIPYTUE METAUIMYECKUE TPYyOONpPOBOMbI, 3a HCKIIOUYCHHEM
TPyOOTPOBOJOB FOPIOYUX JKUJIKOCTEH U Ta30B; 0) oOcamHble TPyObl CKBa)XHH; B)
METAJNINYECKHE M >KEJIE300€TOHHbIE KOHCTPYKIIMM 3JaHUM W COOPY>KCHHUH,
HaxXOMSIINXCSI B COMPUKOCHOBEHHUH C 3eMJiel; T) METAUIMYECKUE IIyHTHI
TUAPOTEXHUYECKUX COOPYKEHUHM,  BOJOBOJIBI, 3aTBOPbl M T.I.; J) CBUHILOBHIE
000104KkH KabOenei, MpOJIOKEHHBIX B 3€MJI€; €) 3a3€MIIUTENU OMNOp BO3IYIIHOW
JUHUM  DJICKTpOIepeauu; )  pPEJIbCOBbIE  MYTH  MarucCTpaJbHBIX  HE
ANEKTPUPUIIUPOBAHHBIX JKEJIE3HBIX JOPOr W MOIBE3AHBbIC MyTH TPU HATUYHUU
pEeIHAMEPEHHOI0 YCTPONCTBA MEPEMBIUEK MEXKIY PEIIbCAMH.

JIJIst MICKYCCTBEHHBIX 3a3€MJIMTENICH ClielyeT MPUMEHSTh CTajdb 0€3 OKpacKHu.
HauMmensiime pa3mepsl CTalbHBIX 3a3eMidTeNiel  ciaenywooume [l]: auamerp
MPYTKOBBIX HEOIIMHKOBAHHBIX 3a3emunteniet d He meHee 10 MM, oIuHKOBaHHBIX d HE
MEHee 6 MM; CeYeHUE MPSAMOYTOJIbHBIX 3a3eMiIUTeNel S He meHee 48 MM , TOJIIIMHA
MPSMOYTOJIBHBIX 3a3eMyMTeNIed W yrioBoil ctamum b He menee 4 MM. OOBIYHO
MPUMEHSIOTCS CTapble CTallbHbIE TPYOBl IMHOW 2,5-3 M, YrojikoBas CTajdb WM
MPYTKOBAs CTallb. 3a3€MJIMTENH PACIIONaratoTCsa M0 HApYKHOMY KOHTYPY 3JaHUs Ha
pacctostHuM 1...6 M oT PpyHmamenTta. [ HapyKHBIX JIEKTPOYCTAHOBOK (HACOCHBIX
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CTaHUMH, MOABEMHBIX KpPAHOB, KOHBEHEPOB U T.II.) 3a3€MIIUTEIN PACIOJIAratoTcs 1Mo
KOHTYPY ATHUX YCTaHOBOK WJIM NapajijiesbHO UM (pucyHok 2 u 3). Poercs tpaniies u
3a3eMJIMTENH 3a0MBAIOTCS BEPTUKAIBLHO B 3eMitt0. 1o ycrnoBuio nmpomep3aHus MOYBbI
rIIyOrHa 3aJI0KeHMs 3a3eMIIMTeNiel oJbKHAa ObITh He MeHnee 0,7 M. 3azeMiuTenu
COEJIMHSIIOTCSL MKy CO00M MpOBOJHUKOM. B KauecTBe 3a3eMIISIONIETO POBOJHUKA
MPUMEHSCTCS [MOJTOCOBasi CTadb cedeHHeM He MeHee 48 MM’  CoemuHEHHE
IIPOBOJHUKOB MEXKTy COOOM U K 3a3€MIIUTEISIM ITPOU3BOAUTCS TOIBKO CBAPKOM.

3azemuisronee yCTpoicTBo obecrnedynBaeT 6€30MacHOCTh TOIBKO B TOM CIy4ae,
€CJIM 3a3eMJIMTENN O00JaaloT HEOONBIIMM CONPOTUBIEHHEM PACTEKaHHUIO TOKA.
Cornacuo IIVD [1] HOpMaTHMBHOE 3HAYEHHE COMPOTUBIICHUS 3a3€MIISIIOIIETO
ycTpoiictTBa Rjzy BBIOMpaeTCs B 3aBUCMMOCTH OT HANPSKEHUSI CETH M MOIIHOCTHU
TpaHchopmaTopa, NUTaroIIero ceth (Tadmuua 1).

Pacuer mapameTpoB 3a3eMIISIIONIETO YCTPOMCTBA 3aKIIOYAETCS B TOM, YTOOBI
o0111ee COMPOTUBIICHUE 3a3EMJISIOIIETO YCTPONCTBA PACTEKAHUIO TOKA ObLIO paBHBIM
WIM MEHbIIIE HOPMATHUBHOTO.

ComnpoTuBIiieHHE 3a3€MIISIOLIET0 YCTpocTBa R3y 3aBUCHT OT BHIA TpyHTa,
€ro BJIaXXHOCTH, Pa3MEpPOB M YHCIA 3a3eMiuTeNel. XOpOoUIo MPOBOJUT TOK U JOJITO
ylepKuBaeT Biary TriMHA. [lecok MJIOX0 MPOBOAUT TOK W MPAKTHUYECKH HE
yaepxuBaet Buary. [Ipu Braxuoctu rpynta 10-20 % mnecok uMeeTr COnpOTUBIIEHUE
700 Om M, cymmmHOK — 100 OmM M, rimuHa — 40 Om M (tabmuma 2). Ilpu
MPOEKTUPOBAHUM  3a3€MJIAIONIETO YCTPONCTBA HEOOXOAMMO 3HATh  YJEIBHOE
00bEMHOE COMPOTHUBIICHHE TPYHTA P B TOM MeCTe, rie OyJeT OHO COOpPY>KaThCsl.
OObIYHO 3HAYEHUE P  MNPUHUMACTCS OPUEHTUPOBOYHO IO CIPABOYHHKAM B
3aBUCHUMOCTH OT BHUJa IPyHTA.

PacuetHoe 3HaueHHE YIEIBLHOTO OOBEMHOIO COMPOTUBICHUSI TPYHTA Ppacy
NPUHUMAIOT PaBHBIM  TPOU3BEACHUIO HM3MEPEHHOTO  YACIBHOIO OOBEMHOIO
COTMPOTUBJICHUSI Ha KOI(PPUIMEHT CE30HHOCTH Y, YUUTHIBAIOIIETO BO3MOXKHOE
MOBBIIIEHUE Py3y 3 CUET U3MEHEHUS TTOTOIHBIX YCI0BUI (Tabnuna 3).

.

Pucynok 1 - CxeMsl 3a3eMIISIOIUX YCTPOWCTB
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2 METOJIUKA PACYETA ITAPAMETOB 3A3EMJISIFOILIEIO YCTPOMCTBA

2.1. CocraBnsfioTcs HCXOIHBIC JIaHHBIE JiI1  BbIOOpa W pacyera
3a3eMJISIOIIETO YCTPOHCTBA:

- XapaKTEPHCTHKA 3JIEKTPOYCTAaHOBOK (BHIbI OCHOBHOTO 00OpYIOBaHUs, pabouece
HaIPSHKCHUE, MOIIHOCTh TpaHCPOpMATopa, MUTAIOIIETO CETh, PEKUM HEHTpaIH
CETH);

- CcXeMa pa3MemieHusl 3JIeKTPoOoOOPYIOBaHUS B TOMEIICHUM WM Ha YYacTKe,
pa3Mepbl MOMEIICHNUS;

- JaHHble 00 WMEIOMUXCS B HAJUYMM MaTepHaiax Il HMCKYCCTBEHHBIX
3a3eMJIMTENICH M COCIHUHSIONINX TMPOBOAHUKOB (TpyOax, YroJjikax, ITOJIOCOBOH
CTaJIM U T.I1.), UX opMe, pa3Mepax;

- JaHHBIE O TPYHTE, TJe MpeanojaraeTcs yCTaHOBKA 3a3eMJIUTENCH, BEIMYMHE
yIENBHOTO SJIEKTPUYECKOTO COMPOTUBIIEHUSI TPYHTA, KIMMATUYECKOW 30HE, TJe
PaCIOJIOKEHO MPEANPUSITHE.

2.2. BplOupaeTcsd HOPMAaTHBHOE 3HAYEHHE CONPOTUBIICHUS 3a36MICHUA Ryopy

B COOTBETCTBUU C MPABUIIAMH YCTPONUCTBA JIEKTPOYCTAHOBOK (Tabnua 1).

2.3. BpiOuparTCcs TUM U pa3Mephl 3a3eMIIMTENICH M COCTaBJISETCS CXeMa HMX

PaCIOJIOKEHHUS.

2.4. VTOouHsAeTCA YIETbHOE DJJICKTPUYECKOE CONMPOTHMBICHHWE TPyHTA Ha
y4acTKe, T OyayT YCTaHOBJICHBI 3a3EMITUTEIIH.
Ecnu He W3BECTHO yAENbHOE JJICKTPUUECKOE COMPOTHUBJICHUE TPYHTA P, TO

IPUHUMAETCS TPUOIMKEHHOE €TI0 3HAUEHHE Py, (Tabnuua 2).

C y4é€TOoM CE30HHBIX U3MEHEHHUH BIa)KHOCTH TPYHTa 3HAYEHUE Py, YTOUHIETCS:

P =P,V (1)

r7e p - yaeabHoe 00beMHOE COMPOTHBIICHNE TPYHTA PAaCTeKaHUIO ToKa, OM-M;
Prp — IPHOJIMKEHHOE 3HAYEHUE YAEIBHOIO CONPOTUBIIEHUS rpyHTa, OM-M;
W - K03 PUITUEHT CEe30HHOCTH.

KoadpuimeHT ce30HHOCTH \y BBHIOMPAETCS B 3aBUCUMOCTH OT KIMMATUYECKOM
30HBI 1 TUMa 3a3emyntens (Tadmauna 3). OObBIYHO MPUHUMAETCS CpeHEee 3HAUCHHUE P
U Y , IpUYEM Pa3IM4HOe AJisi TPyO M YrOJIKOB, YCTAHOBJIEHHBIX BEPTUKAIBHO, \J; U
COEMHUTEIBHOU MOJIOCHI, TPOJIOKEHHON TOPU3OHTAIBHO ;.

2.5. PaccuuThiBaeTcsi  CONPOTHBJICHHE  PACTEKAHUID  TOKAa  IOJIOCHI,
coeuHsONMIEeH 3a3emautenu, R, mo ¢opmyne (tabmuma 4). Eciu 3azemisitoniee
YCTPONCTBO MMEET TOJIbKO TOPU3OHTAJIBHO YJIOXKEHHYIO MOJIOCY, CONPOTHUBIICHUE
pacTeKaHUIO0 TOKa oIpejaesnseTcs no Gopmyie:

R _Pr¥r 212

, (2)
FonL bt
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rae Rr-conpoTuBieHne pacTeKaHUIO TOKa TOPU30HTAIBHO YIIOKEHHOU Moj0ckl, OMm;
pPr - YIEIbHOE COMNPOTUBJICHUE TPYHTAa pACTEKAHUIO TOKAa JUIS TOJIOCHI,
YIIOKEHHON TOPU30HTAIBHO B 3emiie, OM-M;
Yr - KOO(PPUIUEHT CE30HHOCTH [JIsl TOPU3OHTAIILHOMN 3a3eMIISIFOLIEH TOJIOCHI;
L - nnuHa 3a3eMIISIOLIEN TTOJIOCHI, M;
b - mupuHa MOJIOCHL, M;
t - rmyOMHa 3a10KEHUS MTOJIOCHI, M.

[Ipy wucnonb30BaHWM 3a3€MJIAIOIIETO MPOBOJHUKA KPYIJIOTO CEYEHUS B
dopmyne (2) mpuHUMAETCs MUPHUHA b paBHOI IBYM IHaMeTpaM MPOBOJHHKA.

VY enbHOE CONpPOTHBIEHUE TPYHTA Pr NPUHUMAETCS  PaBHBIM  CPEOHEMY
3HAUYCHUIO U3 TaOMuIbl 2, YMHOXEHHOMY Ha Kod(pduimeHt ce3oHHOCTH. Ecnu
3a3€MJISIIOIEE  YCTPOMCTBO pacIoyiaraeTcs B TPETbEM KIMMATHYECKOW 30HE H
HCTIONB3YIOTCS TOPU3OHTAIIBHBIC 3a3€MIIUTENH JJIMHOU O60Jiee 50 M (1MOJI0CHI, MPYTKH,
YTOJIKM U T.1.), TO Y = 1,6...3,2 (Tabnuna 3).

2.6. TlpoBoauTcsi cpaBHEHHE COMPOTUBIICHUS PACTEKAHUIO TOKA MOJIOCH R, 1
HOPMATHBHOTO Riyopy.

Ecmu comportuBnenne R, menbme Ryq,y , TO TIPUHEMAETCS KOHTYPHOE
3a3eMJICHUE B BHUJE TOPU3OHTAIBHO YJIOKEHHOW IOJIOCHI UM BEPTUKAIBHBIX TPYO,
PacroJIOKEHHBIX TOJBKO IO YIJIaM 3a3eMJISIOLIET0 ycTpoiicTBa (pucyHok 1, 6). Ecnu
conporuBieHue R, 3HauurensHO Ooisbiie R,,,,, TO BBINOJNHAETCA IO KOHTYpY
yCTaHaBIMBAaeTCA OOJBIIOE KOJMYECTBO TpPyO WM TMPYTKOB, BEPTUKAIBHO
3ariayOJIeHHBIX B 3EMITIO.

2.7. OrmpenensieTcsi  COMPOTHBICHWE  PACTEKAHUIO TOKa  OJUHOYHOTO
MCKYCCTBEHHOT0 3a3emintens. Hanpumep, 1u1st TpyObl, 3arny0eHHONW BEpTUKAIBHO B
3emuIto, (hopMya umeet Buj (Tadnauna 4):

P, W 2L, 1, 4t +L
R =373 In“ 3,3 n 3" 3| 3)
3 2n-L, d, 2 4t -L

3
rae R3 - conmpoTuBIE€HHWE pACTEKaHUI0 TOKAa BEPTHKAIBHOIO 3a3€MIIMTEIS
(TpyOsl, ipyTKa), OM;
L3 - nivHa BEpTUKAIBHOTO 3a3eMIIUTENS (TpyObl, MPyTKa), M;
d3 - HapyXHBIH auaMeTp 3a3eMinTels (TpyObl, IPyTKa), M;
t3 - IyOMHa 3aM0KeHUs 3a3eMinTeNs (TpyObl, IPYTKa), M,

=1+ L3/ 2,
rae to - pacCTOSIHUE OT MOBEPXHOCTH 3E€MJIM 10 BEPXHETO Kpas 3a3€MIIUTENIS, M.
Ecmn 3azemsmmrenu pacnosiararorcss B TPETbEd KIMMATHYECKOM 30HE W

UCIIOJIB3YIOTCSl BEPTUKAIIbHBIC 3a3eMIUTENN (TPYObl WIM YTOJIKM JUTMHON 2-3 M), TO
koddurment y3 = 1,2...1,5 (tabnuia 3).
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2.8. VYTOuHsAETCS CONMPOTHBICHUE KOHTYpPA 3a3eMIISIFOIICH IMOJIOCHI C YYETOM
BJIUSIHUS BEPTUKAIBbHBIX 3a3eMIIUTENEH

7,

rie R ,, — compoTuBieHHE PACTEKAaHUIO TOKAa COCAUHSIONICH MOJOCHI C YYETOM
BIWSIHUSA 3a3eMumnteieit, OMm.
1, - K03 (UIMEHT UCTIONB30BAHUS TTOJIOCHI, 77, TPUHUMACTCS U3 TaOJIHIIBI 5.
2.9. PaccuuThiBaeTCsl COMPOTUBIECHUE BCEX BEPTHKAIBHO YCTAHOBIEHHBIX
3a3eMIIuTeNeH (TpyO, YTOJIKOB) C yU€TOM UX Yrcia U K03 PUITNEHTA UCITOTH30BAHU:
R, =2 ®)
nn,
rae R, — compoTuBieHune BceXx BEPTUKAIBHO YCTAHOBJICHHBIX 3a3eminrenei, Om;
R; — conpoTuBiieHHE OAMHOYHOTO 3a3eMiIuTeNs (TpyOsl, yroika), Om;
N — YUCIIO 3a3eMJIIUTENEH;
N3 — K03()PUIMEHT UCTIOIB30BaHUS BEPTUKAJIBHBIX 3a3eMIIUTENEH (IPUHUMAETCS
1o Tadmuiie 6).
2.10. PaccunTsiBaeTcs oOliee CONPOTUBIEHUE 3a3eMIIIOIIET0 ycTpoiicTa R,

, COCTOSIIIIETO M3 TOJIOCHI M BEPTUKAIBHO 3a0UTHIX B 3EMIIIO TPYO WM MPYTKOB
(pucynok 1 u 3), no Gpopmyse:

- Rl/l.fs’ R3
R 4R (6)

KoaddurmenTsl uCONB30BaHMUSA N U 1|3 YYWTHIBAIOT YXYIIIEHUE YCIOBHMA
pacTeKaHus TOKa OT IMOJOChl M BEPTUKAJIBHBIX 3a3¢MIIUTEIICH.

2.11. CpaBHHBaeTCs NOIY4YEHHOE CONPOTUBIIEHHE R;, C HODMATUBHBIM R,

Ecou comporuBnenne Rsy Oynmer Oosibllie HOPMATUBHOTO 3HAYCHUSA, TO
TpeOyeTcsl CIPOSKTHUPOBATh HOBOE 3a3eMJISIONICE YCTPOWMCTBO, YJIOBJICTBOPSIOIICE
TpeboBanusam I1YD [1].

3. TIPUMEP. PACUET 3A3EMJIAIONIETO YCTPOUCTBA
CUJIOBOIO TPAHC®OPMATOPA U LUEXOBOI'O O6OPYLJOBAHUA

3.1. Ucxoausie gaHHble. DJIEKTPOOOOPYIOBaHHE Li€Xa IMOJydyaeT MUTaHHUE OT
BHYTPHUIIEXOBOM TOJCTaHIINKA, OOOPYJOBAaHHOW MOHIKAIOIINM TpaHCPOPMATOPOM
6/0,4 kB momuocteio 500 kB-A. Cetb 6 kKB nMeeT M30IUpOBaHHYIO HEUTpasb, a Ha
ctopone 380 B ceThb uMeeT riyxo3a3eMIICHHYIO0 HeWTpalb. . Cxema pacnoyioKEHUs
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obopynoBaHusi B Iexe MokazaHa Ha pucyHke 3. [lombr B mexe OetoHHble. J[muHa
3nanus 40 m, mmpunHa 20 M.

AHaJIN3 OMACHOCTH MOPAXECHUS JIIOAECH SJIEKTPUUYECKUM TOKOM IIOKa3bIBAET,
YTO B I1€XE €CTh BO3MOYKHOCTh OJHOBPEMEHHOIO IPUKOCHOBEHHS YEIOBEKAa K
METAJNIMYECKUM KOpIIycaM 3JIEKTPOOOOpY/IOBaHUSA, C OJHOM CTOPOHBI, U K
METaNIMYECKUM YaCTSIM COCEIHMX CTaHKOB WJIM TPyOam IEHTPAIbHOIO OTOIUICHHUS, C
OpPYroll CTOPOHBI, KPOME OJTOTO TMOJ B ILE€XE TOKONPOBOMSALIUN, IO3TOMY
MPOEKTUPYEMBIH 11€X OTHOCUTCS K OMEIICHUsIM 0C000i ormacHocTH. B cooTBEeTCTBUM
¢ IIYD nomkHO OBITH BBIMOIHEHO 3aHyleHue. [Ipyu 3ToM TOMHKHO OBITH BBHIMOJIHEHO
olmee 3a3eMJISIONIee YCTPONMCTBO, KOTOPOE COCMUHSIIOCH OBl C HYJICBOW TOUYKOU
TpaHchopMaTopa ¥ MPUCOSANHSIIOCH ObI K KOPITyCaM AJIEKTPOOOOPYTI0BAHHUS.

J{nst yCcTpoiCcTBa MCKYCCTBEHHBIX 3a3€MIIUTENICH UMEIOTCS TPYOBbl IJIMHOMN 3 M,
nuameTpoM 50 cM, C TOJNIIMHOW CTEHKH 4 CM, a TakKe CTaJibHas M0JIOCa CEUCHUEM
4x20 MM.

I'pyHT Ha yuyacTke — cymnecok. BeanmunHa yJaeapHOro CONPOTHUBIIEHUS TPYHTA
HensBecTHa. [IpennpusTie pacnoyioxKeHO B TPEThEN KIMMAaTUYECKOU 30HE.

3.2. BrbiOupaeM HOpPMaTHUBHOE 3HAYEHHE COMPOTUBIICHUS 3a3E€MIISIONIETO
ycrpoiictBa R,y [lo IIYD HamOonbinee 3HaueHue conpoTuBieHus R,,,, paBHO 4
Owm (cm. Tabmuiy 1).

3.3. BolOupaem Tunm u pazMepbl 3a3eMIIUTENICH W COCTABISIEM CXEMY HX
PaCIIOJIOKECHUSI.

B kadecTBe HCKYCCTBEHHBIX 3a3eMJIMTENICH MPUHUMAEM CTalbHBIE TPYOHI,
BEPTUKAJILHO 3ariayOJICHHBIC B 3€MJTIO.

3azemiisitoliee  yCTPOMCTBO NPUHUMAEM KOHTYPHOE, PAacIoJIOKEHHOE Ha
paccrossauu 3,5 M OT PyHIamMeHTa | yriyosieHHoe B 3eMiito Ha 0,8 M (CM. pUCYHOK
3). B cooTBeTCTBUU C pazmMepaMu 31aHUs JUIHMHA TI0JIOCHI TostydaeTcs 148 .

3.4. YTouHsIeM yAEIbHOE AJIEKTPUUYECKOE CONMPOTUBIICHUE TPYHTA HA yYaCTKE,
rae OyayT ycTaHOBIICHBI 3azemudtend. Ilo Tabmmme 2 BbIOMpaeM HPUOIMKECHHOE
3HaueHue p,, And cynecka 300 Om-m. Ilo Tabmuue 3 npuHMMaeMm KOd(QULHMEHT
CE30HHOCTH JJIsI BEPTUKAIBHO YCTAHOBJIEHHBIX 3a3€MIINTENICH I, paBHBIM 1,35, a s
MI0JIOCHI, COCIMHSAIONICH 3a3€MJIUTEIH, ¥, PaBHBIM 2,4.

Mo dhopmyne (1) Bbluncnsaem

or =3001.35 =405 Owm,
p3=1300 2,4 =720 Owm.

3.5. PaccuuThiBaeM CONMPOTHUBIICHUE PACTEKAHUIO TOKA IMOJIOCHI, COCTUHSIOIIEH
3azemiuTenu, R, mo ¢popmye (2):

2
R o120 208 g
27148 0,02-08 .

3.6. CpaBuuBaem 3HadyeHus R, m R,,,,. ConpoTuBieHne pacTEeKaHUIO TOKa
nosiockl 11,5 OM 3HauuTENHHO OOJIBIIIE HOpMATUBHOTO 4 OM, TO3TOMY MPOJ0JKAEM
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pacyeT KOHTYPHOTO 3a3eMJISIONIETO YCTPONCTBA C BEPTHKAIBHO 3ariayOJIeHHBIMH
TpyOamu.
3.7. OnpenenseM CONPOTUBICHUE PACTEKAHUIO TOKA OJIMHOYHOTO 3a3€MIIMTENIS

(Tpy6n1) o popmyne (3):

=D [ 28 2 2225505
27-3\ 005 2 4.22-3 M.

t =07+5-22
2

rme M.

3.8. Ilpy MHUHUMAIBHOM PpACCTOSHUU MEXKAY 3a3eMJIMTEISIMU 3 M U
a/ — .
OTHOUIECHUU A =1 gucno BEPTUKAJIBHBIX 3a3eMJIUTENCH OyIeT
T
Lionr / 3 =148 /3 =49. Ilpunumaem 48 BepTUKAIBHBIX 3a3€MIIUTEICH.

3.9. C yueroM BIMSHMS BEPTUKAIbHBIX 3a3€MJIUTENEH CONPOTUBICHHUE
KOHTYpa IMOJIO0CHl YTOuHsieM 1o popmyiie (4) u Tadbiuue S:

11,5
= 547
n.z 0’21 OM.

3.10. PaccuuthiBaeM comnpoTuBiieHue s 48 Tpyo mo dopmyie (5):

1105
R=—"_57
" 48.04 Om.

3.11. Beruucisiem o01iee COMPOTHRIICHHE 3a3E€MIISIFOIIETO YCTPOMCTBA (pucyHoOK
1, r) mo popmyne (6):

547-57
_ 2% 51
7 T BAT 457 Om.

3.12. IlonydyeHHOE CONMPOTHBIEHUE 3a3EMIISIONIETO ycTpoicTBa 5,16 OM He
yaoBneTBopsieT TpeboBanusam [1YD, T.e. mpesbimaetr 4 OM. OmHAKO MpU YAETHHOM
conpoTuBiieHun 3emin o Oonee 100 OMM  1omyckaeTrcs yBEIWYUBATH HOPMBI,
ykazannble B Tabnue 1 B 0,01'p pa3, 1.e. 0,01 - 300 = 3 pa3a, T.¢ B HaIIeM cirydae
A0ImycTuMo R* oy = 12 Om.

3azemuisroniee yCTPONUCTBO BBIMOJHSIETC clieayromuM oopasoM. Ilo koHTypy
3/IaHUs HA paccTOSHUM 3,5 M OT (pyHIaMEHTa MPOKAIbIBACTCS TPaHIIes TITyOUHON He
menee 0,8 M. B Tpanmeun yepe3 3 M Japyr oT Apyra 3a0MBalOTCS B TPYHT CTajbHbIC
TPYOBI IUHOM MO 3 M, mpuyeM 3a0WBAIOTCS TakK, YTO OT JHA TpaHIien ocraercs 10
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CM BepuIMHBI TpyObl. BepxHue KOHIBI TpyO CBapHBAIOTCS MEXKIY COOOM CTanbHOMN
nojocoil pasmepom 4x20 M. 3azemisitoliee yCTPOMCTBO B ABYX MecTax
(CUMMETpPUYHO 3/1aHWsA) C TOMOIINBIO CTAJIbHOM TOJIOCHI ceueHueM 4x20 MM
COEJIMHSIETCS] ¢ MAaruCTPAIbHBIM MPOBOJAHUKOM, MPOJIOKEHHBIM 10 KOHTYPY BHYTpHU
3nanus. K BHyTpeHHEMY KOHTYPY 3a3€MIISIOLIETO YCTPOMCTBA MPUCOCIUHEHBI
KOpIIyca pacipeieTuTeNbHbIX MKA(OB U AIEKTPOOOOPYI0BAHUS.

[NPUMEYAHUE:

YMEHBIIUTE CONPOTUBIICHUE 3a3€MIIIOLIErO YCTPOMCTBA MOXHO, €CIU B
TpaHLIEI0, I/le YJIO0XKEeHa I0J0ca, 3achllaTh ITMHY M yTpamMOoBaTh ee. YJelbHOE
CONIPOTHUBJICHUE TJIMHBI 3HAYUTEIBHO MEHBIIIE, YEM CyIIECKa.

YMEHBIIUTH COIIPOTHUBIICHUE 3a3€MIIAIOLIETO YCTPOUCTBA MOKHO, €CJIU BMECTO
TpyO JUIMHOW 3 M NMPUMEHUTH MPYTKHU JJIMHON 5 M.

Ta6nuna 1 - Hanbomneime 1onycTUMbIE 3HaUCHHS CONMPOTUBIICHUHN
3a3eMJISIOIINX YCTPOMCTB B DJICKTPOYCTAHOBKAX

XapakTepucTruKa YCTAaHOBKH

Haubonbmee  pmomyctumoe
CONIPOTHUBIICHUE
3a3eMJISIIOILETO  yCTPOUCTBA
Ruopm, OM

1. DnekTpoycranoBku HanpsbxenueM 10 1000 B cetn

C U30JIMPOBAaHHOU HENTPAJIBIO
a) 3alllMTHOE  3a3eMJICHHE TIpU

MOIIHOCTH

10
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reHepaTopoB u TpaHcopmaropoB 100 kBA wu
MeHee

6) 3aIIUTHOC 3a3CMJICHHUC B OCTAJIBHBIX CJIYHasdX

2. DnexkTpoycTaHOBKH HampspkeHueM Bbimie 1000 B
CETHU C U30JIMPOBAHHOW HEUTPAIIBIO
a) eclii 3a3eMJISIOIEE YCTPOMCTBO HMCIOJIbB3YyETCA
TOJIBKO JIJISI 3JeKTpoycTaHoBOK BhIe 1000 B

0) eciau 3a3eMJISIIOIIEE YCTPOMCTBO OJHOBPEMEHHO
UCIIOJB3YyeTCs ISl ANeKTpoycTtaHoBok 10 1000 B
u 6osiee 1000 B

rone Iz -

250/13, Ho He Gonee 10
pacUETHBIM TOK
3aMbIKaHUS Ha 3eMIII0, A

125/15, Ho He Gonee 10
N> 100 kBA, R< 4 Om

3. DnekTpoycTaHoBKU HampsbkeHueM 10 1 kB cetu ¢ | CymmapHoe Y tpandop-
TJIYyX03a3€MJICHHON HEUTPAIIBIO €CT. U MOBT. Maropa
a) IpUCOEIMHEHUE K HEUTpayiu TpaHchopmaTopa, Rcevm, OM Ro.1p, OM
- eciit pazHoe Hanpspkenue Ug = 380 B 2 15
Up=220B 4 30
Up=127B 8 60
0) npucoeIMHEHHE MOBTOPHBIX 3a3eMIIMTEIEH K
BO3YILIHON JIUHUU, CymmMmapnoe | Kaxxnoro Ry
- ecnu (ha3Hoe Hanpsikenue Ug =380 B 5 15
Up=220B 10 30
Up=127B 20 60
4. DnekTpoyctaHoBKH HanpsikeHueM Boie 1000 B
CeTH C 3(PPEKTUBHO 3a3€MJICHHON HEUTPaJIbIO 0,5
(I3=1500 A u Gosee)
[Ipumeuanue. Ilpu yaenbHOM comnpotuBieHun 3emun p Oojmee 100 Om ™

AOITYCKACTCsA YBCIMYMBATH YKA3aHHBIC HOPMBI
ACCATUKPATHOIO.

B

0,01p pas3,

HO He Ooiee

Tabnuua 2 - [IpubnmkeHHble (CpeHue) 3HAYEHUS yIeTbHBIX AJIEKTPUIECKUX

CONPOTUBJIEHUI PA3IHYHBIX TPYHTOB Ppp, OM-M

['pyHT Bo3MoxHbIe nipeiesibl [Tpu Bnaxxuoctu 10 -20%
Kosie0aHui K Macce rpyHTa
[Tecok 400 - 700 700
Cymecok 150 — 400 300
CyrinumHok 40 — 150 100
['nmuna 8-70 40
Topd 10 - 30 20
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YepHozem
Peunas Bona
Mopckas Bona

20

Tabmuma 3 — KoadduimeHnTsl C€30HHOCTH I U1 OAHOPOIHON 3eMITH

XapaKkTepUCTUKA KIIMMATUYECKOU
30HBI U THUII 3a3€MJIUTEIIS

KnumaTtudeckue 30HbI

1 E 13 | 4

[Tpu3HaKy KITUMATHYECKUX 30H
CpenHsst MHOTOJIETHSISI HU3IIas OTr-20 Or-14 | Or-10 Or0
Temneparypa (saBapb), °C o —-15 o -10 o 0 Ho +5
CpenHsst MHOTOJIETHSISI BBICIIIAs Ot +16 Ot +18 Ot +22 | Ot +24
Temneparypa (uros), °C Ho +18 | Ho+22 | o +24 | Mo +26
CpenHee KOIUUECTBO OCAIKOB, CM 40 50 50 30 -50
[IpomomkurensHOCTh 3amep3anms | 190 — 170 150 100 0
BOJI, THU

KoadduinrieHTsl C€30HHOCTH,
BeprukanbHble 3a3eMIUTEIIN Or 1,5 Orl1,3 Or1,2 Or 1,0
(TpyOBI, YTOJIKH U T.J.) JJTUHON o 1,9 Ho 1,7 Ho 1,5 Ho 1,3
25...3Mm
['opu3oHTAIBHBIE 3a3€MITUTEIIN Or4,1 Or 2,6 Or 2,0 Orl,1
nuHoM 10 M (TpyOBl, IPYTKH, 110 9,3 10 5,9 o 4,2 o 2,5
MIOJIOCHI ¥ T.11.)
["'opu3oHTANIBHBIE 3a3€MIIUTENN Ot 3,6 Or24 Or 1,6 Or 1,1
nnuHOo# 50 M u 6oee o 7,2 o 4,8 1o 3,2 o 2,2

Tabnuua 4 — @opmMyIbl onpeieNIeHUs] COPOTUBIECHUN TOKY PACTEKAHUS OJJMHOYHBIX

3a3eMJIMTEIIEN
3a3eMJIIUTEIb Cxemarnueckoe dopmyna
N300paKeHHE
a) TpyOuaThlii unu d R o 4
i - =_—In—. />>d
CTEP>KHEBOU
P Y TERT IR, 2n0 d
MOBEPXHOCTH TPYyHTA
N
l
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0) pr6an£>II/I WIH sz{r o ol d 2 4t—y
CTEpPKHEBOM B TPYHTE DT
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B) YTOJIKOBBIH ¥ s\ I SN Yo, 4,2¢
HIOBEPXHOCTH TPYHTa ol R = 220 I G

4 Pt L (8] | ¢>>6
ARG 21 1 42t+/
') YTOJIKOBBIN B TPYHTE O P T ~—|In 7 El 42t -/
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CCUYCHHUS B IPYHTE
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Tabmuma 5 — KoaddumeHTs HCMIOAB30BaHUS 1, TOPU3OHTAIBLHOTO MOJIOCOBOTO
3a3eMJIIOILErO IPOBOAHMKA, COEAMHSAIOIIEIO BEPTUKAIBHBIE 3a3€MIIUTENH (TPYOBI,

YTOJIKHU U T.I1.)

OTtHoIIIEHNE

PaCCTOSTHAN MEXY

3a3CMJIMTCIISIMU K

Yucno BEpTUKAIBHBIX 3a3EMIIUTENEN

UX JUINHE
2 4 6 10 20 30 40 100
BepTukajibHbIE 3a3€MIIMTENN Pa3MEIEHbl 10 KOHTYPY (pUCYHOK 1)
1 - 1045 0,40 (0,34 (0,27 |0,24 |0,22 |0,19
2 - |05 0,48 |[0,40 (0,32 |0,30 |0,29 |0,23
3 - 10,70 0,64 |05 |0,45 |041 0,39 |0,33
BepTukanabHble 3a3eMIIMTENN pa3MeElIeHbl B psJl (pPUCYHOK 2, B)
1 0,85 (0,77 |0,72 |0,62 |0,42 |0,31 - -
2 094 (0,89 |0,84 |0,75 0,56 |0,46 - -
3 0,9 (092 (0,88 (0,82 |0,68 |0,58 - -

Tabnuua 6 — KoapuimeHTs! Cronb30BaHUs 1); BEPTUKAIBHBIX 3a3€MIIUTENCH
(Tpy0, YrOJKOB U T.1I.)

OTHo1IeHHE paCCTOHHI/Iﬁ MCKIY 3a3CMJIMTCIISIMU

Yucio K ux nnmune a/l
3a3eMJINTEIIEN
1 E E 1 |2 E
3a3eMIIMTENH pa3MEUIEHbI B Pl | 3a3eMIIMTENHN pa3MEIECHbI
10 KOHTYPY
2 0,85 0,91 0,94 - - -
4 0,73 0,83 0,89 0,69 0,78 0,85
6 0,65 0,77 0,85 0,61 0,73 0,80
10 0,59 0,74 0,81 0,56 0,68 0,76
20 0,48 0,67 0,76 0,47 0,63 0,71
40 - - - 0,41 0,58 0,66
60 - - - 0,39 0,55 0,64
80 - - - 0,37 0,53 0,63
100 - - - 0,36 0,52 0,62

Cnucoxk aurTepaTypbl
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1. IlpaBuna YCTpPOWCTBA AIEKTPOyCTaHOBOK  (7-€ W3/1aHuE).
I'maBrocanepronanzop Poccun, 2008 r. — 607 c.

2. Honun [1.A. CipaBOYHUK 10 TEXHUKE 0€30MacHOCTU. — M.: DHeprousar,
1982. - 799 c.

3.Jonun [1.A. OcHOBBI TEXHUKH 0€30MMACHOCTH B AJIEKTPOYCTAaHOBKAX. — M..:
Oueprus, 1979. — 407 c.

154



«Pacuer TOKA KOPOTKOI'0o 3aMbIKaHUA IIPHU 3aHYJTCHUN)

1 OEJIb U 3AJIAYM PABOTHI

[lear paboOTHI: OCBOMTHL METOJIMKY pacueTa TOKa KOPOTKOTO 3aMbIKaHHUS B
CXeMe 3aHyJICHHUS.

3agaum padoThI: M3YYHTh NPUHIUN AeHCTBUS 3aHYJEeHUS] U METOIMKY
pacuyeTa TOKa KOPOTKOI'0 3aMbIKAHHUS.

2 TEOPETUYECKUE CBEAEHMA

Pacuer 3aHyleHMSt COCTOMT M3 HECKOJbKUX uYacTei: 1) pacuer Toka
KOPOTKOT'O 3aMbIKaHUS U MPOBEPKa OTKIFOUYAIOIIEH CIIOCOOHOCTH MPEOXPAHUTEIICH;
2) TMNpOEKTHUPOBAHUE 3a3eMJICHUS HEWUTpalu CUJIOBOTO TpaHchopmaTopa; 3)
MPOEKTUPOBAHUE TOBTOPHOTO 3a3€MJICHHUSI HYJIEBOT'O MPOBO/IA.

2.1. Pacder TOKa KOpPOTKOTO 3aMBIKaHMs BBITTONHICTCS I Hambosee
MOIITHOTO, a TakXke Haubojee YyAAJIeHHOro moTpedutens. MeToauky pacdeTa
MOSICHUM Ha MpuMepe 000pyI0BaHMs CBApOYHOTO y4yacTka (pucyHok 1). B nexosoi
nojactannuu 12, ycranoBieH tpaHnchopmatop 6/0,4 kB, mommuocteio 400 xBA.
Cetp 6 kB umeeT n30iupoBaHHYIO HeWTpans, a Ha cropone 0,4/0,23 kB HeitTpans
Tpanchopmaropa 3azemsieHa. llojmkirodueHHe CBapOYHBIX — BBIIpSAMUTENEH 2
IIPOUCXOJIUT MEJIHBIM YETBHIPEX>KUIBHBIM Kabenem 3 ¢ ceueHueM kuil 16 Mm 2
Csapounbie BoimpsaMutenun BJIY-504 wumeroT 3anmuTHBbIE MOPEAOXPAHUTEIN C
HOMMHAJIbHBIM TOKOM T1aBKOTO 35ieMeHTa 100 A. Y4acToK OT pacnpeneuTeIbHOro
mkada 6 10 1IeXOBOM MOACTAHUIMMU 12 BBHITIOTHEH AJIOMHHUEBBIM HIMHOMPOBOIOM
IIPA ¢ ceyenuem muH 100 x 8 MM. HyneBoil mpoBoja mpeAcTaBisIeT coOO0M
CTJIbHYIO KHY ceueHrneM 40 x 6 MM.
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Pucynok 1 - Cxema pacnoioxeHust 000pyJ0BaHUsI Ha CBAPOYHOM YUYaCTKeE:
1 - kabuHa 3JIEKTPOCBAPIINKOB; 2 - CBAPOYHbIC BHIPSIMUTENN; 3 - Kabelb;
4 - BEHTWJISATOD; S - BO3JAYXOBO/IbI JIJIsl TIOJIaYU CBEKETr0 BO3/1yXa;
6 - xoMHara OoTAbIXa; 7 - pacmpenenuTeNbHbIA MmKad; 8 - MOITyaBTOMAaTUYECKUE
CTaHKH JJIs1 CBAPKU 01 clioeM uiroca; 9 - BO3lyX0OBOIbl MECTHOTO OTCOCA;
10 - amroMUHHMEBBIN MUHOMPOBO; 11 - cTanbHas MIMHA 3aHYJICHUS;
12 - nexoBas noxacranuus; 13 - cunoBoi Tpanchopmarop 6 /0,4 kB;
14 - crena u3 kupnuya; 15 - MexaHWYeCKUMW ywacTok; 16 - MeTalmmyeckas
reperopoaka BeIcOToM 3 M; 17 - MeTaJuinueckasi CTeHa

Ilenpro pacuera ABJISIETCA ~ ONpPENEJIEHUE HANEKHOCTH  CTrOpaHus
MIPENOXPAHUTEIIEN, TO €CTh TOK KOPOTKOTO 3aMBbIKaHUs [,; JOJDKEH MPEBBIIIATH TOK

TJIAaBKOW BCTaBKM HE MEHEE YeM B 3 pasa.

Tok KOpOTKOT0 3aMBIKaHUS ONPEACISICTCS 10 (hopMyJIe:

Ly =Uy/Zy o =UylyRep+ Ry + Ry + (X + Xy + X, ), 1)

rae I, - TOK KOPOTKOTO 3aMbIKaHMUs, A;
U, - (da3Hoe HAIPsHKCHHE CETH, B;
Z,._,- conpoTtuiieHue netiu "Pasza - Hynp", Owm,
R, X,»- aKTUBHOE U UHAYKTUBHOE COIPOTUBIICHUSI OOMOTKH CHJIO-
Boro Tpancdopmaropa, Owm;
R,,X,- aKTUBHOE W €MKOCTHOE COMPOTHUBIECHUS (pa3HOro mpoBoja, OM;
R,, X, - aKTUBHOE U EMKOCTHOE COIPOTUBIICHUSI HYJIEBOTO IpoBoa, OM.

EMKOCTHBIM  CONPOTHMBJIIEHMEM TIPOBOJOB M  AKTUBHBIM COITPOTUBIICHUEM
TpaHchopmaTopa mpeHeOperaeM mu3-3a X Majiol BEJIMYHUHBI. B cripaBOYHMKAaX JaHBI
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MOJIHBIE COMPOTHUBJICHUS OOMOTOK TpaHC(HOPMATOPOB Z,,, IMOITOMY MNPUHUMAEM
Xp=Z,13. Hust  Tpanchopmaropa MomHocThio 400 kBA  uHIyKTHBHOE
comnpoTuBiaeHue ooOMoTku X,,= 0,129 /3 =0,043 Owm.

AKTHBHOE COIIPOTHBJICHHE aJIOMHHUEBOTO WM MEJIHOTO IPOBOJIHHKA
R,,, OM, BeIHCIsSeTCS M0 (hopMyJIe:

_ LHP
RHP - /OHP S ’ (2)
1P
rue Ppp - YACIBHOC COIIPOTHBICHHE MNPOBOAHHKA IIPOXOXKICHUIO TOKA,

g2
OM MM“/M;
L,, - 1JIAHA IPOBOJHHUKA, M;
2
S, - IIOIIAAb CEYCHUS IIPOBOJHUKA, MM .

B namem ciyuyae comportuBienue nemiu "daza - HyJdb" COCTOUT U3
COTPOTUBJICHUSI ~ AJTIOMUHHMEBOrO  (ha3HOro IIMHOMPOBOAA IMHOW 28 M -R,

MenHoro (asznoro mpoBoaa niauHOM 40 M - R,, MEIHOTO HYJEBOrO MPOBOJA
mmHon 40 M -R, , crambHOW MmMHBI JIMHOM 40 M - R., WM MHIYKTHUBHOTO
COTIPOTHUBIIEHUS TpaHchopMaTopa - X, '

Zp o= \/(Rzu + R, + R,y + RCT)2 + XTPZ ’ 3)

ComnpoTuBIIEHHE CTANBHOTO MPOBOAHUKA 3aBUCUT OT IJIOTHOCTH TOKAa, MO3TOMY B
NEPBOM MPUOIMKEHUH PUHUMAeM MHUHHUMAJIbHYIO BEJIMYUHY TOKA PaBHOU 3 1, . ;-

B nHamem npuMepe mioTHOCTh TOKa
1 3-100

bt/

= = =1254/ mn’ 4
IS, 406 ’ 4)

g j= 1,25 4/ mm® yaensHoe conpotuBieHue p.,.= 0,3 Omv-mm®/m [5].
J y p cr

Conporusnenue netiu "Paza - Hynp" onpenensiercs no Gopmyne (16.3)

Zyp o= \/(R[U +R,+R, +RCT)2 +XTP2 =0,160m.

Toxk xopoTtkoro 3ambikanus I,,= 220 /0,16 = 1375 A.

YTOYHUB IUIOTHOCTH TOKa | = 1375/240 = 5,774/mm*, W yHenbHOE
CONPOTHUBIICHUE CTAJIBLHOTO TMPOBOAHUKA p., = 0,6  Om-mv’/m, TOTyUHM:

conpotunenue Z, , = 0,2 Om u ToK [, = 1100 A, TO ecTh TOK /,, OOJBIIE TOKA
IJIaBKOM BCTaBKMU Npenoxpanureis B 11 pas.

2.2. TlpoexkTupoBaHue 3a3eMIICHHsI HEWTpanu TpaHchopMmaropa MpOBOJUTCS

AQHAJIOTUYHO TPOCKTUPOBAHUIO 3a3E€MJISIONIETO YCTpoMcTBa (cM. Jyekuuio 15), 3a
UCKITFOUCHUEM TOTO, YTO HOPMATHUBHOE 3HAYCHUE COMPOTHUBJICHUS 3a3EeMJISIOIIETO
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ycTporicTBa BeiOupaeTcs mo [1YD [1] B 3aBUCUMOCTH OT HaIpsOKEHUS MEPBUYHON
0OMOTKH TpaHc(hopMaTopa U TOKa 3aMbIKaHUS Ha 3€MJIIO.

2.3. [IpoexkTupoBaHue MOBTOPHOTO 3a3€MJICHHUS HYJIEBOTO MPOBOA MPOBOIUTCS
aHAJIOTUYHO MPOCKTUPOBAHUIO 3a3E€MIISIOIIETO YCTPOHCTBA (CM.JIEKIUIO 15), HO
HOPMATHUBHOE 3HAYEHHUE COMPOTUBIICHHUS 3a3EMJISIOIETO YCTPOUCTBA MPUHUMAETCS
no ITY3 [1] B 3aBUCUMOCTH OT MECTa pacIojOkKHUs CUIIOBOTO TpaHchopmaTopa (B
OTJIEJILHO CTOSIIEM JOMMKE WM B 3JaHUM 11€Xa), a TAKKE HAIPSLKCHUS Ha
BTOpUYHOU 00MOTKE TpaHchopmarTopa. Ecnu cunoBoii TpancpopmMaTop MOUTHOCTHIO
600 kBA ycTaHOBJEH B 3JaHUU MEXAHUYECKOTO 11€Xa, HAIPSHKEHUE HA BTOPUYHOM
obmoTtke Tpanchopmaropa 380 B, To conmpoTuBieHNE 3a3eMIISIFOIIIETO yCTPOHCTBA
JOJKHO OBITh HE MeHee 4 OM, T.e. (R, 050 =4 OM).

3 3AOAHUE HA PABOTY

3.1 Ilo BBIHAaHHOMY MNpPENOAABATEIEM BAPHUAHTY IIPOBECTH pacyeT TOKa
KOPOTKOI'O 3aMBIKAHUSA B CXEME 3aHYJICHUS.

4 NNOPALOK BbITIOJIHEHUA PABOTHI

4.1 H3yuuTp NpUHLOMN JOEWCTBHS 3aHYJIEHUS MW METOJMKY pacuera TOKa
KOPOTKOT'O 3aMBIKAHUSI.

4.2. PaccumTaThb TOK KOPOTKOTO 3aMbIKaHWS JJIS 3aJaHHOM CXEMbl U
apamMeTPOB IEKTPUYECKON CETH U CHENATH BBIBOJBI.

5 OOOPMJIEHVE OTHETA

OT4eT OJKEH COAEpKaTh: Ha3BaHUE U 1I€JIb pabOThI, CXEMY AJNEKTPUUECKOM
CEeTH IIpU 3aHYJIECHUU, OCHOBHBIE IAPAMETPBl CETH, PACUYET TOKA KOPOTKOIO
3aMbIKaHUs1, BBIBOJIBI.

6 KOHTPOJIbHbIE BOlPOCHI

6.1. KakoB npUHIMII 3a1IUTHOTO JCUCTBUS 3aHYJICHUSA?

6.2. [1o kakoil 11enu TeYeT TOK MPU KOPOTKOM 3aMbIKAHUM B CXEME 3aHyJICHUS?

6.3. Kak paccuuThiBaeTCsi CONMPOTHBIICHHWE METIM «(}a3a-HylIb» C y4eToM
AKTUBHOW U WHIYKTUBHOW COCTABJISIFOIIIMX COMPOTUBIICHUS CETU U TpaHchopmaropa?

Cniucok numepamypsbi
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1. IlpaBuna yctpoiicTBa 3JeKTpoycTaHOBOK. — M.: I'maBrocanepronanzop Poccun,

1998. — 607 c.
2. Honun [1.A. CipaBoYHUK 110 TEXHUKE Oe30macHOCTU. — M.: DHeprouzaart, 1982. —

799 c.
3. Jlomun II.LA. OcCHOBBI TEXHUKH O€30MACHOCTH B 3JIEKTPOYCTaHOBKax. — M.:

Oueprus, 1979. — 407 c.
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"OnpeaesieHne pa3MepoB ONMACHO 30HbI 000pya0BaHuA"

1 OEJIb U 3AJTAYM PABOTHbI

[lenp paOoOTHI: HAYUYUTHCS BBINOJHATH pacueT ONAcCHOM 30HBI OT IOJIETa
OCKOJIKOB HHCTPYMEHTOB.
3anaun paboThL: U3yYUTh METOJAMKY pacyeTa OMAacCHOM 30HBI.

2 TEOPETUYECKUE CBEJIEHUSA

[Ipu paboTe cTaHKOB C BpallaTeIbHbIM JBUKEHUEM HMHCTPYMEHTA (TOKAPHBIX,
(ppe3epHbIX, MIITU(POBAIBHBIX U JIp.) BO3MOKHBI ITOJIOMKH MHCTPYMEHTA, 3arOTOBOK
WIM TOJIETBI CTPYXKKH IOJ JEHCTBHEM OKPYXHOM CKOpPOCTH. OCKOJIKM U KyCOYKH
CTPY>)KKM MOTYT OTJeTaThb Ha OOJIbLIME PAcCTOSHUSA OT OOOpYIOBaHMS M CTaTh
OPUYUHON TpaBMHUpOBaHUs mojael. [loaTtomy Tpedyercs onpeaenuTh OnacHbI€ 30HBI.

2.1.1lpuMepsI pelieHUus 32124

3agaua 1.

Onpenenute MaKCUMaJIbHOE PACCTOSIHUE, HA KOTOPOE MOXKET OTJIETETh
OCKOJIOK UTM(OBAILHOTO Kpyra, Bpaljaroiierocs 6e3 orpaxaeHus. Jluamerp kpyra
200 mMm, mmpuna 30 MM, Macca OCKOJIKa 5 T, CKOpOCTh BpauieHus kpyra 2000
00/MUH.

Pemenue.

1. Onpenensem HayaJIbHBIE YCIOBUS MOJIETA OCKOJIKA: CKOPOCTh, YTOJ
noJieTa.

MakcuMalibHOE PacCTOSIHUE, HA KOTOPOE MOXKET OTIIETETh OCKOJIOK
BO3MO>KHO, KOTJ]Ja HAYaJIbHBIN yroj MoJieTa COCTABISIET 45° OTHOCUTENBHO TOPU30HTA
(pucyHoxk 1).

Pucynox 1.

Bektop  ckopocTM  HEOOXOAMMO  pa3jiOKUTh  HA  COCTaBIIAIOIIME:
TOPU30HTAJIBHYI0 W BEPTHKAIbHYIO. CKOpPOCTh IO TOPU30HTANIM V., NpPUHHMAEM
MOCTOSIHHYIO, @ CKOPOCTh MO BepTUKaIu V, — NEpPEeMEHHYIO : MPHU MOJETE OCKOJKa
BBEpPX CKOPOCTh 3amemmsiercs ¢ = 9,8 M/c’ , a IpH OINYCKAHWH BHH3 BO3PACTACT C
yCKOpeHueM g = 9,8 m/c’.

Oxpy>kHasi CKOpoCTh Kpyra V, M/c
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7-D-n
60

V=

b

rne D — qmamerp kpyra, M;
N — 9rCcI0 000POTOB Kpyra, 00/MHH.

y - 7:0.2-2000 —209 m/c,

V,=V-cosa=20.9-cos45’ =14.8 m/c,
V.=V -sina=20.9-sin45° =14.8 u/c,

2. Bpems nonera Ha 1 yyacTke (BBepX) — paBHO3ameieHHOE. Bpems uepes

KOTOPOE CKOPOCTh V; CTAHET paBHA HYJIIO ONPEAECIUTCS U3 YPABHEHHUS:
V., —gtl=0,
V, =gl
V
l=—",

g
148

11 =147c.
8

3. PaccrosiHue, Ha KOTOPOE MOKET YJIETETh OCKOJIOK 3a Bpems t1:
N=V, -1=148-1.47=219 n.
4. Ha ydacTke 2 OCKOJIOK ABMKETCS BHU3 PABHOYCKOPEHHO U BPEMS €TI0

ommycKaHus OyJeT paBHO BpeMeHHu t1.
1=t2=147c.

2=V, -12=14.8-1.47=21.9 m.

MakcumalbHO€e PacCTOSHHE:
[=11+12=219+21.9=438 m.

3anauva 2.

PaccuuTaTh CKOpPOCTH MOJIETA OCKOJIKA MeTasuia (CTPYKKH) IIPU OTPE3AHUU
3aroTOBKU Ha TOKAPHOM CTAaHKE M 3aKJIMHUBAHUM pe3lia. Pe3ell BBINOJIHEH U3
JEerupoBaHHOM cTanu. Pa3mepsl peslia nmokazansl Ha pucyHke 1. O6pabdaTbiBaeMbIil
Marepuai — ctaiab Ct3. Ockoyiok umeet popMy OTCEYEHHOTO Mo Yriaom 45°
napaJijiesIenune1a, pa3Mepsl yKa3aHbl HA PUCYHKE 2.

Pemenne.
1. Onpenernsgem Maccy OCKOJIKA:
m=V.p,

rJe M — Macca OCKOJIKA, KT

V — 00BEM OCKOJIKA, CM°;

p - IIIOTHOCTb MaTepuaa, Kr/cm".
OO0newM :

Vv :%-3-3-5-103 =225-10" en®.
Macca:
m=225-10"-7.8=160-10"° =0,16-10"° .
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2. Ycunue cpe3a OCKOJIKA MO CKOIIIEHHOW MOBEPXHOCTHU:
P=oc,-F,
rae P — ycunue cpesa, H;
G¢p — IIPENENBHOE HANIPSHKEHKE Ha cpes, [a;
F., — mumomane cpesa, M>.

P = 210-10° -[(32 +32)? .5}106 — 4200 H.

3. Pabota Ha nepemenieHue (pa3roH) OCKoJIKa IPU pacOpsIMICHUHN pe3lia
MocJie cpesa:

p
Acp=5'5’

rae A, — paboTa Ha pasroH ockoJjka, Jx;
O - mporud pesmna, M.
4. ITporub pesua
_ 5.P.I°
~ 48-E-Y,’
rae | — npmiHa yyacTka pesiia, MoIBepraronierocs u3ruoy, M;
E — monyne ynpyroctu marepuana pesua, Ila;
Y, — MOMEHT HHEpIINH CEYSHHS Pe3Iia PH H3ruoe, M,
_b-a’
g 2

Y

i)

T7ie a — BBICOTA pe3Iia, M;
b — mupuHa pesna, M.
[loncraBuB ypaBHenue (5) B (4) noaydyum
_5-P.1°12  5.p.I°
48-E-b-a® 12-E-b-a*
5. [loacraBuB ypaBHeHue (6) B (3) mosyunm 3Ha4eHUE pabOTHI HA PA3rOH
OCKOJIKa:

P 5P 5.P%.P°

"~ 2 12.E-b-a® 24-E-b-a°

B 5-42002 - (40-10°
24.2.2.10°-10°-10-10°-(15-10°°)

6. Kunernueckas sHeprus

Ao

=0.03 Joe.

p

_mv?

KuH 2 !
EKuH = Acp !
u\

A =

p

2
24 /
V = L = 60 =25mlc.
m 0.16
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3 3AJAHUE HA PABOTY

3.1 BoiOpaTth HEOOXOIUMYIO CXEMY M pacCUUTaTh MapaMeTphbl OMACHON 30HBI
OT M0JIETa OCKOJIKOB MHCTPYMEHTA (110 33JJaHUIO0 MIPEIO/1aBaTes).

4 MOPAAOK BBIIIOJTHEHUSA PABOTBI

4.1 N3yunuTh METOAMKY pacyeTa OlacHOM 30HBI.
4.2. Paccuntath OCHOBHBIE NapameTpbl OonacHO 30HBL. McXomaHble pasmepsl
BBIJIACT MPENOAABATEIb.

5 O®OPMJIEHME OTYHETA

Otuer HOJDKCH COACPKATh: Ha3BaHUC UM LOCJIb pa6OTI>I, CXCMBI, pacycT
IMapamMcTpOB.

6 KOHTPOJIBHBIE BOITPOCbBI

1. Kak onpenensieTcst OKpy»Hasi CKOPOCTh UM (POBATBHOTO Kpyra?

2. OT KakuxX mapaMeTpoOB 3aBUCUT AATBHOCTH MOJIETa OCKOJIKOB HHCTPyMEHTA?
3. OT Kakux mapaMeTpoB 3aBUCHUT BBICOTA MOJIETA OCKOIKOB?

4. Tlpu KakoM yrije BbUIETa OCKOJIKA JajbHOCTh MOJieTa OyJeT MaKCUMaJIbHOM ?

Cnucok aureparypsl

1. CpencrBa 3amuTbl B MAaIIMHOCTPOCHHHM: PacdyeT W MPOEKTUPOBAHME:
CnopaBounuk. C.B.benoB, A.®D.KozwsakoB, O.®.Ilapromun u np.; Ilox pen.
C.B.benosa. — M.: Mammunoctpoenue, 1989.- 368 c.

2. be3omacHocTh MpOM3BOACTBEHHBIX mpoiieccoB: CrpaBounuk/ C.B.benos,
B.H.bpunza, b.C.Bexmun wu ap., Ilom o6m. pen. C.B.benoa.- M.:
Mammunoctpoenue, 1985.- 448 c.,
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«Pacuer IKPAaHOB Ha MPOYHOCTDb»

1 OEJIb U 3AJIAYM PABOTHI

[enb paboOThI: OCBOUTH METOJIMKY pacyeTa SKPaHOB Ha MTPOYHOCTH.

3agaum padoThI: M3YYUTh METOAMKY pacyeTra 3KPaHOB HA MPOYHOCTb,
BBINIOJIHUTH PacyeT IKPaHa M0 BHIIAHHOMY BapUAHTY.

2 TEOPETUYECKUE CBEJIEHUSA
2.1 Pacuer 3kpaHa Ha U3rud NpU CTATHYECKOH HATPY3Ke

Pacuetnas cxema mpezacTtaBiieHa Ha pucyHke 1.1. Ycunue P nmpunoxeHo B
CepeIMHE 53KpaHa. OKpaH BBINOJIHEH M3 MPO3PAayHOro CTEKJa, MOMENIEHHOTO B
METaJUIMYECKYIO paMKy. YCHJIHE M3rHOaeT CTEKJIO OTHOCHTEIbHO OOKOBBIX CTOPOH

PaMKH, a TaKK€ BEpXHEU M HWKHEW CTOPOH. 1103TOMY peaknnu B KaKJ10M U3 CTOPOH
OynyT paBHbI P/4.

ot T
9 5
P P LI "llll
& h _H 0
0 t J.J ;
N i
1 . Pid
B4 T jf] jofi Py o]
o e <
z VL
——— ————
L = e
b
1 ‘ 2

Pucynok 1.1 — Cxema pacuera s3xpaHa Ha U3rHO
IPU CTaTUYECKOU HArpy3Ke
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Tak kak ycuine, NpUI0KEHHOE K CTEKITy SKpaHa, BOCIPUHUMAETCS OOKOBBIMU,
BEpXHEM W HIDKHEW CTOpOHAMHU paMKH, TO CYMMAapHOE€ HaINpsDKEHHWE B CTEKIIE
omnpenensercs no Gopmyie:

6=+/02 +02, (1.1)

I7Ie G — CyMMapHOe HallpshKeHHE MpH u3ruode crekia, [la;
Ox - HalpsKEHUE TIPU M3THOE CTEKJIa OTHOCUTENBHO OCU X (OTHOCUTEIBHO
OOKOBBIX CTOPOH paMKn), [1a;
0 - HAPsKEHUE MPU U3ru0e CTeKIa OTHOCUTEIBHO OCU Z (OTHOCUTEIHLHO
BEPXHEH U HIKHEW CTOPOH pamku), [1a.

HauOombpmee HAIIPSAKCHUC IIPU M3rude CTEeKIa OTHOCUTENHLHO OCH X BO3HHKACT
B TOYKC “C”, rac IMpoucCxoguT pacCTAKCHHC CTCKIIA. HaHpH)KeHI/IG OoIIPCaACIBICTCA 110

dbopmyie:
M

Gy =—2

X Y * Y vaxe 1

X

(1.2)

rae M, — u3ru0arommui MOMEHT OTHOCHTEILHO ocu X, H-Mm;
Y x— MOMEHT UHEPIIMU CEUCHUS] OTHOCUTENIBHO OCH X, m*:
Yiaxe — PACCTOSTHUE OT OCU M3ruda X 110 HauOosee yAaIeHHOW TOYKHU (OT
To4kHu “O” 1o Touku “C”), M.
M3rubaromnmi MOMEHT
v, =P APl w9
4 2 8
rie P — ycunue, IpuioKeHHOE K cepeuHe sKkpana, H;
| — nuHa skpana, M.
MOMEHT MHEPLUH ISl TPSMOYTOJIbHOTO CEUCHHUS dKpaHa OTHOCUTEIBLHO OCH

b-S°
Yy =——
12
rae b — mmpuna skpana, m;
S — TommmHa 3KpaHa, M.
PaccTosiHue Yy PABHO TIOJIOBUHE TOJIIMHBI 9KpaHa CEYEHUs, TO €CTh

S

=2 1.5
Yvace =3 (1.5)

, (1.4)

[ToncTaBuB 3HaueHus napametrpoB ypaBHeHu# (1.3), (1.4) u (1.5) B ypaBHeHuUe
(1.2) noyuum
_P-1-12.S  3-P-I
8-b-$°-2 4.b.8%
AHaNOTUYHBIM 00Pa30M MOXKHO TIOJIYYUTh 3HAUCHHUE HAIMPSIKEHUS TIPU U3THOe
AKpaHa OTHOCHUTEIIBHO ocu Z
_3-P-b
4.1.8%°

(1.6)

X

(1.7)

S
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[ToncraBuB B ypaBHenue (1) 3HaueHus 6y, u o, u3z dopmyn (1.6) u (1.7)
MOJTyYUM

J(s.p.ujz (S-P-b)z
o=.|——| + ,
4.b-S? 4152

Y YIPOCTHUB YPaBHEHNUE

o= 1"t (1.8)

T 4.b-1.8%

3amaua 1.1
OrnpenenuTh HaNpsOKEHUE B CTEKJIE DKPaHa, BBIMOJHEHHOTO M3 0€30MacHOTo
cTeksa (TpHUILIEKca) MPpU MPUIOKEHUH ycuius B meHTpe 3kpaHa 50 H. Pasmepsr

skpana 0,2x0,15 m. TommuHa skpaHa 4 MM.

Pemenue
OmnpenensieM HanpspkeHue o gpopmyde (1.8)
o= P i,
4.b-1-82
r7ie 6 — CyMMapHOE HamlpspKeHHe Mpu U3ruoe cTekda, [la;
P — ycunue, NpuiioXeHHoe K cepeiuHe dKpaHa, H;
| — nuHa skpaHa, M;
b — mmpuHa sKpana, m;
S — TonmMHA 3KpaHa, M.
= 350 ———/(0,2* +015%) =3,6-10° TTa =3,6 MITa.
4.015-0,2-4°-10
PacueTHoe HampsikeHue Mpy U3rude CTeKia B JIBa pasa BhINIEC HAIMPSKEHUS Ha
pactspkenue Tpuruiekca 1,8 Mlla.

0)

3agaua 1.2

OnpenenuTh TOJIIMHY JKpaHa W3 0e30macHOro crekia (tpuruiekca). [nunHa
skpana 200 mM, mupuna 150 Mmm. Ycunne, NpuioKeHHOE K CEPEAMHE dKPaHa,

50 H. Jonyctumoe HampsixeHue Ha u3rud crekia 180 10* /M2

Pemenue
Tonmuny 3kpana onpenenseM mno Gopmye (1.8):

. 3.P-(1* +b*) ”

4-b-l1-c

r7e S — TOJIIMHA DKpaHa, M;
0 — CyMMapHO€ HaIpsHKeHHE TPH U3ruoe crekia, Ila;
P — ycunue, NpritoKeHHOE K cepeiHe dKpaHa, H;
| — nmuHa skpana, M;
b — mmpuHa sxpana, m.
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«_|3:50-(0.2" +015%)2

—| = 5,7.10°m = 5,7 Mm.
4.015-0,2-180-10

2 Pacyer 5KpaHOB Ha YJapHYIO Harpy3Ky

DKpaHbl, BBITIOJTHEHHBIE U3 MPO3PAYHBIX MAaTEpUAIOB, MOTYT BOCIHPUHUMATH
yAapHYI0 Harpy3Ky OT OTJIETAIOUIUX OCKOJIKOB MHCTPYMEHTA, KPYIMHOU CTPYKKH, a
TaKXe OTHEJIbHBIX AJIEMEHTOB 0OpabarbiBaeMbIx netanieid. [Ipu yaape OCKOJIKOB
AKpaH U3rM0aeTCs U MOXKET pa3pyluTbea. Cxema BO3JCHCTBUS OCKOJIKA Ha JKpaH

MoKa3aHa Ha pucyHke 2.1.

Pucynok 2.1 — Cxema pacuera 3xpaHa Ha U3rH0 MPU JMHAMUYECKON Harpy3Ke

[Ipu monere ockoyika U yaape 00 SKpaH KHHETHYECKas IHEPTUs OCKOJKa

NEPEXOIUT B pabOTy MO U3rudy 3KpaHa.

E..=A, (2.1)
2
m L P,HI/[H
= O 2.2
e @2

rae B — KHHeTH4YeCcKast SHEPIrus OCKOJIKA, JK;
A — pabota Ha u3ru6 ’Kkpana, JIx;
M — Macca OCKOJIKa, KT;
UV — CKOpPOCTh MOJIETa OCKOJIKA, M/C;
P uw — IMHAMUYECKOE YCUIIME HAa U3rub 3KkpaHa, H;
O — BENIMUMHA NpOruda sKpaHa, M.
Bennuuna nporu6a skpana

|
O = 2 (2.3)
48-E-Y,

rae | — qmHa sxpana, m;
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E — MOJIyJIh YIIPYroCTH MaTepHana skpana, H/m’;

Y, — MOMEHT MHEpIIMH CeYCHHs SKPaHa OTHOCUTENbHO ocH X, M”.
JI71st IpAIMOYTOILHOTO CEUYEHUS

4
szbs , (2.4)
12

riae b — mmpuna skpana, m;

S — TommmHAa PKpaHa, M.
[ToncraBuB ypaBHeHue (2.4) B (2.3) nomyuum

Puw 1512 Py - IP

(2.5)

wmH

48-E-b-S° 4.E-b-S°’
[ToncraBuB ypaBHeHue (2.5) B (2.2) noaydum
mo?  Puw P 13
2 2 4.E-b-S°
pz .I®
Wi mu? :Ls’ (2.6)
4.E-b-S
Hanpspxenue npu u3rude skpana onpezensercs no Gopmyse
M
c. =—X.y 2.7
TUH Y y ( )

X
2.
IJI€ Oy — HAMIPSDKEHUE B MaTepHalie mpu u3ruoe skpana, H/m*;
M, — u3rubdarnmi MOMEHT OTHOCUTEILHO ocu X, H-Mm;
Yy — HanOOoJIbIlIee PACCTOSIHUE OT OCU X JI0 Kpasi CEUYEHUSI, M.
S

y:E, (28)
HN3rubarommii MOMEHT
P 1 P-I
- .= 2.9
2 2 4 (2.9)

N3 ypaBuenutii (2.8), (2.9) u (2.7) navinem
P-1.12.S  3-Pyy |

O = = : 2.10
" 4.p.82.2 2.p.8° (19
N3 (2.10) ycunue
26 - b-S?
p =2 . (2.11)
3-1
[ToncraBuB ypaBHenue (2.11) B (2.6) monyuum
2 2 o4 |2
4.p2.5% .|
9-1-4-E-b-S
2
5 G -0+ S|
m-vi, =—— 2.12
nim JHUH 9E ( )

Hanpsixenue B skpaHe oT u3ruda
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Eomov?]?
9-E-m-v (2.13)

ow | o |
PaCuCTHasA TOJIINIMHA SKpaHa
9-E-m-v°
Spacq = 2 , (2.14)
I-b o5,

TIE Spacy — PACUYETHAS TOJILUHA DKPaHa, M;
2
O xon — JIOITYCTUMOE HaIpsKEHUE Ha U3rubd mMarepuana skpana, H/m”.

3agauya 2.1
OnpenenuTs HEOOXOJAMMYIO TOJIIUMHY OJKpaHa U3 O€30IMacHOro0 CTeKia

pasmepom 0,2x0,15 M mpu ynape ockosika maccoi 10 r u ckopoctu mojiera 2 m/c.
JlomycTuMoe HampsbkeHue Ha W3rud o,,; = 1,8 Mlla; monyns ynpyroctu crekia
3,44-10° H/™.
Pemienne
[To popmymne (2.14)
~9-E-m- v

2
|-b-GHOH

pacu J

II€ Spacy — PaCYETHAS TOJNIIMHA DKPAHA, M;

M — Macca OCKOJIKa, KT;

U — CKOPOCTb MOJIETa OCKOJIKA, M/C;

G 5on — AOMYCTHMOE HATPSKEHUE HA H3rHG MaTeprana skpana, H/m;

E — Monyns ynpyroctu Marepuania sKpasa, H/m;

b — mmpuHa sKkpana, m;
| — nuHa skpana, M.
9-334-10°.10-107° - 2°

. =1,3-10° M=1,3 mm.
pac 0,2-015-18%.10%

Pacyer 3xpaHa Ha npoLIMBaHHE
3amaya 3
CranpHoil ITU(PT TaMeTpoM 3 MM U JJIMHOMN 8 CM BBIJIETACT U3 MEXaHU3Ma
MPUBOJIA CTaHKA M MOMAaeT TOPIOM Ha KoxkyX. CkopocTs mosiera mrudra 30 M/c.
Koxyx Beimosnaen u3 cranu Ct3, TonmuHoi 0,8 MM. Onpeaenuts, TpoObeT JIu
MTUPT KOXKYX, U €CIIA TPOOBET, TO C KAKOW CKOPOCTHIO OH MOXKET JICTETh aJIbIIe?
Pemennue.
1. Onpenenum maccy mrudTa.

rjae m— macca mrudTa, Kr;
V — o0bem mtudra, M,
p - ITOTHOCTH MaTepuana mrudTa, Kr/m".
O6bem mtudra:
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_z-(3-10°

2 2
medm y ) .8-102=60-10"° u°,

4
rae d — qmamerp mTUdTa, M;
| — mmuHa mTHdTA, M;

m=60-10"%.7800=4.5-10" xe.
2. Kuneruueckas sHeprus mrudra:

Vi =

EKqu = m 'V12 )
2
rae Vi — CKopocTh moJieta mrudTa, M/C.
-3 2
B - 4.5 102 30 2 Jioe,

3. PaboTa Ha «mpoinuBanue» Koxyxa mrugptom A, JIx :
A=P-S=o,-11-S-S=0,, -11-d-S?,
rae P — cuina va mpommBanue, H;
S — TommmHA KOXKYyXa, M;
Gp — IPEZIEIBbHOE HAIIPSDKEHHUE Ha Cpe3 MaTepuala KoxKyXxa, H/™m;
IT — nmepumerp cpesa, M.
A=210-10°-7-3-10°-(0.8-10°f = 2.1-0.64 =1.3 JJorc.
ITudT KOXKYX MPOOBET.
4. DHeprus mtudTa mocie npoodos KoKyxa 0yleT COCTaBIATS:
E,,=E,,—A=2-13=07 Joc.
5. CxopocTh noJjieta MTU(TA NOCIe TPOIIMBAHUS KOXKYyXa:

2 m 45.10° 45 '

KuHl

3 3AJAHUE HA PABOTY

3.1. BeImomHUTE pacueT HEOOXOIUMOM TOJIIMHBI 3KpaHa Ha MPOYHOCTH IO
BBIJIAHHOMY ITPENOJaBaTesIeM BapUaHTYy.

4 INOP54OK BbIlNOJIHEHWA PABOTHI

4.1 N3yunTh METOIMKY pacyeTa 3KpaHa Ha MPOYHOCTb.
4.2. BbInogHUTH pacueT HEOOXOIMMOM TOJIIMHBI 3KpaHa Ha MPOYHOCTH IO
BapUaHTY, BBIJAHHOMY ITPENO1aBATEIIEM.

5 OOOPMJIEHUE OTHETA

Otuer JOJDKCH COACPIKATb: HA3BAHUC H ICIIb pa6OTBI, CXCMY 3alIUTHOTO
9KpaHa, pacdcT TOJIIIWHBI SKpaHa.
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6 KOHTPOJIbHbIE BOINPOCHI

6.1. OT KaKuX mapaMeTpoOB HKpaHa 3aBUCUT €T0 MPOYHOCTH?

6.2. Uto Takoe MOJIyJib YIIPYTOCTH MaTepHraia 3KpaHa U €UHULIbI U3MEPEHU?
6,3. Uto xapakTepusyeT IOMyCTUMOE HaIpsKeHUE Ha U3rub Marepuana’?

6.4. Ot kakux (pakTOPOB 3aBUCHUT MPOOBET WIH HE MPOOBET AIEMEHT IKpaH?

Cniucok numepamypsbi

1. CpencrBa 3ammTBl B MAIIMHOCTPOEHHH: PacyeT M NpOEKTUPOBAHUE:
CnpaBounnk/ C.B.benoB, A.®.Ko3zwsikoB, O.D.Ilapronmun u gp.; Ilog pexn.
C.B.benosa.- M.: MammHoctpoenue, 1989.-368 c.

2. bugepman B.JI. MexaHuka TOHKOCTEHHBIX KOHCTPYKLIM. M.:
Mammnoctpoenue, 1980.- 258 c.

3. Huuamuka ynapa: Ilep. ¢ anrn./ JIx.A 3ykac, T.Hukonac, X. CBudt u np.
M.: Mup, 1985.-296 c..
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«3ammTa 0T MeXaHMYEeCKHUX Neperpys3okK.
Pacyer npexoxpanurtejibHONH MY(PTHD)

1 OEJIb U 3AJTAYM PABOTHI

[lenp pa®oOTHI: OCBOMTH METOAMKY pacueTa MpeAOXpaHUTEIbHON My(QThl Ha
MPOYHOCTb.
3amaun  pabOThl: W3YYUTh METOAUKY pacuera NpeloXpaHUTEIbHOU
My(TBI Ha MPOYHOCTb, BBITIOJHUTH paciyeT My(ThI IO BEIAHHOMY BapHaHTY.

2 TEOPETUYECKHUE CBEJIEHUA

2.1 3ammTa 000pyI0BAHUA OT MEXAHUYECKHUX MEePerpy30K.
Pacuyer mapamerpoB npeaoxXpaHuTeabHON MY THI

B kadectBe  3amMThl  OT  MEPErpy30K  HUCHOJB3YIOTCA  MY(QTHI
(37IeKTpOMarHuTHbIC, MacisiHble, TYpOOMy(dTbl, My(Thl CHEIUICHUs). ITH MYy(PThI
CTaBATCS MEXIy NPUBOJOM U HMHCTpyMeHTOM. Hampumep, mpu 3akiIMHUBaHUU
NUTH(QOBAIBHOIO KPYyra ¥ YBEJIMUYECHUH YCUIIUS Ha KPYTe A0 P Cpe3aroTcst ITU(THI
(6onTHI) HA peIoXpaHUTEIbHOU My(dTe (PUCYHOK 2.1)

R
i 4
2 3 B P
_/ / MAX
; —1. O~y
- - (PN
. . et \L/ d
-
| L D
3

1 — npuBOf (37EKTPOABUTATEND, PEYKTOP); 2 — MPEAOXPAHUTENbHAS My (PTa;
3 — mtudT; 4 — MITMGOBATBHBIN KPYT

Pucynok 2.1 — Cxema kperuienust My(pTbl CUEIIICHUS

Juamerp OOATOB WM MWTHUPTOB B NPEIOXPAHUTEIBHONU My(]Te MOKHO
OTIpECNUTh U3 YpPaBHEHUSI MOMEHTOB CHUJI PE€3aHUS U PEaKINil Ha TU(TAX:

RPMaKC = n.T.r ) (2.1)

rae T — npenenbHOE ycuine Ha cpe3 mTudTos, H,
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T=o0yF (2.2)
R-Pmax = N-F:r-cyp (2.3)

r71€ Prax — MakcuMasbHOE ycuine pesanus, H;
R — paanyc numdoBalbHOTO KpyTa, M;
N — YUCJIO MPEAOXPAHUTENBHBIX SJIEMEHTOB (IITU(TOB);
I — pacCTOsIHUE OT IeHTpa My(PTHI 0 LEHTpa MTUdTa, M;
Opp — IIPEZIEN NPOYHOCTH MaTepraa ITudTos, I1a.

2
F =”‘%, (2.4)

rae F — momans cedenns oaHoro mrura, M)
d — muamerp mrudra, M.
W13 ypaBHennii (2.1) u (2.2) onpenenum  nuametp mrudra d:

2 . .
ad?  Pn R 4P, R 25)

3agaua 1
JlaHo: MakcuManbHOE ycuine pe3aHusi Pna = 2 kH, paguyc nummdosaisHOro
kpyra R = 80 MM; uncio mmwiek B MpenoXpaHuTeabHou MydTe — 4, paccTosHUE
mnuiek ot ueHrpa r =40 mM; matepuan mnuiek — cranb Ct 3, npeaen npoYyHOCTH
cramu Cr 3 ma cpe3 o, = 210 MIla. Omnpenenutrs auamerp MWNWIEK B
MPEAOXPAHUTENLHON My]Te.
Pemenne
W3 ypaBHeHus (2.5) Haxoaum

1/2
g 4P R 4-20006~0,08 =25-102%m = 2,5mm
TG, N 7-210-10°-4-0,04

3amaya 2
Jlano: mMakcuMmalibHOE ycmine pe3aHusi Pn, = 2 kH, paguyc mmudoBamsHOTO
kpyra R = 80 mMM; 4ucio mmuiaeKk B MPENOXpaHUTEIbHON My(]Te — 6, paccTosHHE
mnuieK ot neHTpa I =40 mM; matepuan mnuiek — crayib CT 3, npeaen npoYyHOCTH
cranu Ct 3 Ha cpe3 Oy, = 210 MIla. Onpenenuts nuamerp mrudTa.

Pemenne
Huametp mtudra onpenenseM u3 ypaBuenus (2.5):
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1/2
4.P -R ) .

d= yare :£ 4-2000 60'08 j =210 m =2mm
7o, N-r 314-210-10°-6-0,04

33AJJAHUE HA PABOTY

3.1. BpINONHUTH pacueT HEOOXOAMMOW TOMIIUHBI ITU(PTOB My(THI Ha
IPOYHOCTH MO BBIJAHHOMY IPEMNO/IaBaTesIeM BapUAHTY.

4 ITOPAJOK BBIIIOJTHEHUS PABOTBI

4.1 Y3y4nTth METOJIMKY pacyeTa MpeIoXpaHUTEIbHON My(Thl Ha IPOYHOCTb.
4.2. BBINONMHUATH pacyeT HEOOXOAWMOHN TommMHB MWTUGTOB My(PTHI Ha
MIPOYHOCTH MO BAPUAHTY, BBIJAHHOMY MPENOAABATEIEM.

5 OPOPMJIEHHUE OTUETA

OTyeT MOMKEH colepXKaTh: Ha3BaHUE W I1IEJb PadOThI, CXEMYy 3alllUTHOU
MY(ThI, pacyeT TONIIMHBI IITUPTOB My (THI.

6 KOHTPOJIBHBIE BOITPOCHI

6.1. OT kakux napameTpoB My ThI 3aBUCHUT €€ TPOYHOCTH?

6.2. Urto Takoe MOIyJb YOPYrOCTH MaTepuaia IUTU(OTOB U EIUHMIIBI
u3MepeHus?

6,3. UTo xapakTepusyeT J0MyCTUMOE HaIpsHKeHUE Ha U3rub Marepuana’?

6.4. Ot kakux (pakTOPOB 3aBUCUT PA3PYIIUTCS UM HET MyTa?

Cumcok ureparypbl

1. CpenctBa 3ammThl B MAIIMHOCTPOEHUM: PacyeT M NpPOEKTUPOBAHUE:
CnpaBounnk/ C.B.beno, A.®.Ko3zwsko, O.D.Ilapromun u np.; Ilog pen.
C.B.benosa.- M.: Mamunoctpoenue, 1989.-368 c.

2. bugepman B.JI. MexaHuka TOHKOCTEHHBIX KOHCTPYKIHMH. M.:
Mammnoctpoenue, 1980.- 258 c.

3. Nuuamuka ynapa: Ilep. ¢ anrn./ Ix.A 3ykac, T.Hukonac, X. CBudt u np.
M.: Mup, 1985.-296 c..
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«Pac4yeT cTPONOBOYHON OCHACTKH /ISl IPY30110IbeMHbIX KPAHOB

1 OEJIb U 3AJTAYM PABOTHI

[lenp pa®oOTBI: HAYYUTHCS BBIMOJIHATH PAacyeT CTPOMOBOYHOW OCHACTKU MJIS
KpaHa.

3agaum  paborbl:  M3yYHTb  METOAMKY  pacyera  CTpom  Ha
MPOYHOCTh,BBINOJHUTH pacyeT CTPOIL.

2 TEOPETUYECKWE CBELOEHUA

CranpHbBIC TTPOBOJIOYHBIE KaHATHI, MPUMEHSIEMBIC B Ka4eCTBE CTPOIOBOYHOU
OCHACTKH, JIOJDKHBI OBITh TpU TPOCKTHPOBAHMHM U TIEPE] YCTAaHOBKOW Ha
IPY30I0bEMHYIO0 MAIIMHY MMPOBEPEHBI HA MPOYHOCTH pacdeToM. Pacuer mpoBoauTcs
o opmyiie:

P/S > K, (1)

rae P - paspeiBHOe ycuiive KaHaTa B LIEJIOM, IPUHUMAaEMoe 110 cepTudukary, a npu
IIPOCKTUPOBAHUH — T10 JAHHBIM TOCYJapPCTBEHHOTO cTaHaapTa, H;

S - HaumOojbIIas cuia HaTsHKEHUS BETBM KaHarta, H;

K - ko3¢ dunreHT 3amaca npo4HOCTH.

Ecnu B ceprudukare win B CBUIACTENbCTBE 00 HUCIBITAHUU JIAaHO CYMMapHOE
pa3pblBHOE ycuiaue, To ycwine P J0MKHO OBITh OMNPENesieHO YMHOXKEHUEM
CyMMAapHOT0 pa3pbIiBHOTO ycuiaus Ha 0,85 Wau Ha COOTBETCTBYIOMIUM KOIPDUILIMEHT,
ompenensieMblii 10 TOCYAapCTBEHHOMY CTaHIAapTy Ha KaHaT BbIOpAHHOMU
KOHCTPYKIUU.

PacueT cTpomnoB U3 cTagbHbIX KaHATOB JIOJKEHIIPOU3BOAUTECS 10 popmyre (1)
C YYETOM UHMcCiia BETBEW KaHATOB N U yIJia HAaKJIOHA UX K BEPTHKAIHN O .

[Ipn u3BECTHOM Bece TIpy3a, HATSHDKEHHE, BO3HHUKAIOIIEE B KaXJAOW BETBU
(cTponax) ompenensieTcs mo GopMmyIie:

S=G/(n=cosa), (2)

rae S — cuia HaTsShKeHUs B KaHate (cTpomax), H;
G — Bec rpy3a, H;
N — 9UCJIO CTPOIIOB;
0L — YTOJl MEXXIy CTPOIaMu, Tpaayc;
(cos 0°=1; cos 30°= 0,87; cos 45°=0,7).
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[Ipu pacuere cTpomoB OOIIET0 Ha3HAUEHUS, UMEIOIIMX HECKOJBKO BETBEH,
pacUeTHBIM yroi MEKIy BETBSIMHU JIOJDKEH MPUHUMATHCS paBHbiM 90°. Jliist cTporos,
OpeJHa3HAYEHHbIX JUIs [OJABbEMa OIPENEICHHOIO TIpy3a, IPU pPacdyeTe MOMKET
OPUHUMATHCS (PAKTUYECKUHN YTOJl.

IIpu pacuere cTpomoB Ml MNOAbEMA TPY30B C OOBSI3KOM WIIM 3alleTIKOU
KpPIOKaMM, KOJIbLIAMU WJIM cepbraMu KO3 QUIMEHT 3amaca MPOYHOCTU KaHATOB
JOJDKEH IPUHUMAThCS HE MeHee 6.

[Ipn npenene MPOYHOCTH NPOBOJOKM KaHarta aisi crpomnoB 1600 Mma wu
koad¢unmenTe 3amaca npoyHoctd K = 6 agumamerp CTpOmoB MOKHO BBIOpATh MO
TadynLe.

[lerrn, mnpuMeHsieMbIE 11 HW3TOTOBIICHUS CTPOIOB, JOJDKHBI HWMETh
CBHJICTCIIBCTBO 3aBOJla HM3TOTOBUTEISA OO0 HUX HCOBITAHMM B COOTBETCTBUU C
rOCYJIapCTBEHHBIM CTaHIAPTOM, IO KOTOPOMY OHH M3TOTOBJICHBHI.

CBapHbple M IITaMIIOBAaHHBIE IIENM CTPOIOB JOJHHBI PACCUUTBHIBATHCS C
K02 (ppUIIMEHTOM 3araca paBHBIM 5.

[IeHbKOBBIC W XJIOMUATOOYMaKHBIE KaHATHI JOMYCKAIOTCS JJIi U3TOTOBJICHHS
CTPOTIOB U T'PY30BBIX CETOK. PacdeT cTpomoB M3 MEHBKOBBIX U XJIOMYATOOYMaXKHBIX
KaHATOB Mpou3BoUTC 1o GopmyiaaM (1) u (2) ¢ ydeToMm umciia BETBEH KaHATOB M
yrila HaKJIOHa X K BepTukaiu. [Ipu 3ToM K03hPHUITMEHT TPOYHOCTH JI0JHKEH OBITh HE
MeHee 8.

3 3AJAHUE HA PABOTY

3.1 BeiOpaTh HEOOXOIMMYIO KOHCTPYKIIMIO CTPOIl M PacCUUTATh JUTMHY CTPOII
U UX AUAMETp JUIA 3alenKu U TepeMelIeHUs] ONpeACICHHON KOHCTpYKIMU (y3ia,
JeTaau, IpUCcnocoOieHus ), 0 3aIaHUI0 MPENOoJaBaTesl.

4 [N1OPSOK BbINOJIHEHWUA PABOTbI

4.1 N3yuuTh crioCOOBI CTPOTIOBKY TPY30B U BUJIBI CTPOTI.

4.2. BoiOpaTh KOHCTPYKIIMIO CTPON U PACCUMTATh MX OCHOBHBIE MapameTpbl
(nmametrp kaHata W JqiuHy ctpomn). Ilepemerniaemsblii rpy3 U €ro pa3Mepbl BbIIACT
penoaBaTeb.

5 OOOPMJIEHUE OTHETA

OTueTr MOMHKEH CoAepXaTh: Ha3BaHUE W IENIb PAa0OTBI, CXEMBI CTPOIOBKH
IPY30B, pacyeT CTPOIL.
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6 KOHTPOJIbHbIE BOIMPOCHI

6.1. Kakue BUABI CTPOI MPUMEHSIFOTCS JIJIS IEPEMEIICHUS TPY30B?

6.2. Kakue BUbI KaHATOB MPUMEHSIIOTCS 711 H3TOTOBJICHUS CTPOI?

6.3. Kakoii 3anac mpOYHOCTH JIOJKEH OBITh MPU BBIOOPE CTPOIl U3 CTAIBHOIO
KaHata?

6.4. Tlo xakoit Qopmyre TPOU3BOIUTCS pacueT YCHIMH B CTpomax IMpu
OJbEME IPy30B?

6.5. Kakoli yron noikeH ObITh NPUHAT NPU pacyere CTPON s JIBYX U
YeTBIPEX3BEHHOT'O CTpona?

Cniucok numepamypel

1. Homun I1.A. CripaBOYHHK MO TEXHUKE O€30MaCHOCTH.- 9-€ U3/., mepepad. 1
norm. — M.: Dueprousnar, 1982. —800 c.
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"Pacuer coCya0B, padoTalOIIMX MO/ JaBJIEHUEM,
U TpyOOnpoBoa0B"

1 OEJIb U 3AJIAYM PABOThI

HCJ'II) pa6OTI)IZ OCBOUTb MCTOAUKY pacdcTta COCYIOB, pa6OTaIOHIHX I1oq
HaBJICHUCM, HA IIPOYHOCTD.

33,[[3‘1]/1 pa6OTI>I: N3y4UTb MCTOAUKY pacducTa TOJIIHMHBI CTCHOK COCYIOB,
pa6OTaIOHII/IX Imoa JaBJICHUCM, BBITIOJIHUTL PACYCT I10 BbIIAHHOMY BAPpHUAHTY.

2 TEOPETUYECKHME CBEJIEHUA

Kaxnpiii cocyn winu TpyOONpOBOJ JTOJDKEH OBITh MPOYHBIM, OE30MACHBIM B
00CITy’KUBAaHUHU U YKOHOMUYECKH 11€71€CO00pa3HbIM.

C TOYkM 3peHHs HKOHOMHUHM METallla M PaBHOMEPHOIO paclpe/IelICHUS
HanpsDKeHUH, Haubosee painroHanbHOM Gdopmoii sBisieTcs: chepudeckas. OIHAKO
M3TOTOBJICHHE CHEepUUYECKUX 000JI0UEK CIOKHO U JIOPOro, MO3TOMY B OOJIBIITUHCTBE
CJIy4aeB COCY/Ibl M3TOTABIMBAIOTCS TUIMHAPUYECKON (HOPMBI.

Cocyasl, paboTatolye Moj JaBJICHUEM, aBapUU KOTOPBIX MOTYT MPUBECTU K
TpaBMaM  OOCIY>KMBAIOILIETO  MEpPCOHANa, HAXOAATCA  MOoJa  HaOII0JeHUEM
I'ocroprexnanzopa Poccuu. I1o 310N npuurHe I pacyera TaKuX COCYJIOB UMEKOTCS
HOPMAaTHBHbBIC 3aBUCUMOCTH, 00s13aTeNIbHbIC JJIs1 COOJIIOACHUS.

st OpUEHTHUPOBOYHOTO pacyeTa COCYAOB UUIUHAPUYECKOH (OpMBI U
TpyOOTIPOBOZIOB CJIENyeT BHauaje BHIOpAaTh MaTepual ¢ Y4ETOM €ro IMPOYHOCTH,
KOPPO3UMHON CTOMKOCTH U TEXHOJOTHYHOCTH. CIeayeT UMETh B BUY, UTO CBOMCTBA
MaTepUaliOB 3HAYUTEIILHO M3MEHSIOTCS C MOBBINIEHUWEM TeMmIiieparypbl. Hampumep,
ATIOMUHHM, MEAb, HUKEJIb COXPAHAIT BA3KOCTh 10 +350 0C, a JKeJe30 MpU ATOHU
TEMIIEpAType CTAaHOBUTCS Xpynkum. [[ns xpomonukeneBbix craned X18HIT wu
X19H10T xapakTepHbl BBICOKHE 3HAUYCHUS MMPOYHOCTH, INIACTUYHOCTH U BA3KOCTH B

nuanasone remmeparyp 1o 500 °C (tabmmma 2.1).
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Tabnuua 2.1 — HopMaTuBHbBIE JOMyCKaeMble HAMIPSIKEHUS G o, MIla

Yraepoaucteie u

Temreparypa HU3KOJIETUPOBAHHBIE TermtocToKe 1 KUCIOTOCTOMKHE CTAIN
CTEHKH COCy1a CTamn
(pr6°%g°’3°ﬂa)’ BCr3nc | 0912C 12X18H10T
12XM | 15X5M 08X18H10T
BCt3I'ic 161'C 10X17H13M3T

20 140 170 147 146 160 140
100 134 160 147 141 152 130
150 131 154 146 138 146 120
200 126 148 145 134 140 115
300 108 134 141 120 130 100
400 85 105 132 105 121 86
450 - 71 124 94 117 85
500 - - 98 70 113 81

TonmuHa CTEHKM MNWIMHAPUYECKONW YacTH cocyna (WM TpyoompoBoja)

OTIPEIENISICTCS CIEAYIOIUM 00pa3oM.

Ycunie Ha paspelB  MUIAHAPUYECKOU

ompenensercs no Gopmyre:

T=p-D-I,

qaCTu

cocyna (pucynok 2.1)

(2.1)
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rae T — ycuue Ha pa3pbiB, BO3HUKAIOIIEES BCIICACTBHE JAABJIICHUS BHYTPH IIUIHHIPA,
H;
P — pacyeTHOe JaBJICHHWE BHYTPU [IMJIMHIPUYCCKOW YaCTH CoCyJla
(TpybompoBona), I1a;
| — nuHA MITMHIPA, M.
Ycumue T He TOJDKHO TPEBBIINIATh YCUIIMS COTPOTUBIICHUS CTCHOK IMIIMHApA

(momycTuMoro npejena NpoYHOCTH)

T=2-S 1o

pacu JIOIL.T !

(2.2)

II€ Spacy — TOJIMHA CTEHKH LIMIMHAPA, M;
Gronr — JOMYCTUMOE HAIpPSIKEHHUE MaTepHaa C YYETOM TEMIIEPAaTypbl CTEHOK
cocyna, lla.
N3 ypaBHenwuit (5.1) u (5.2) onpenenseM TONIIMHY CTEHOK IMJIMHIPUYECKOM

4acTu cocyaa (TpyoonpoBo/a):

p-D-1=2-S,, I-c

JOIL.T ’
OTKyJa

s - PD 2.3)

pacu
2- O jom.t

PacueTHOe 3HAUEHWE TOIMHBI CTEHOK HEOOXOJAMMO YBEIWYUTh C Y4ETOM
TEXHOJIOTUYECKUX TOTPEIIHOCTeH TPH HM3TOTOBICHUU cocyaa (TpyOompoBoja), a

TaK)Ke€ YYUTHIBast KOPpO3Ut0 Marepuaia. [loaromy ToMMHA CTEHOK ONpeAesseTcs no
bopmyie
S=Spux +C1+Cy, (2.4)
rae C; — mpubaBKa 1Mo TEXHOJIOTUYECKUM IPUIUHAM, M;
C, — mpubaBKa Ha KOPPO3UIO METAIJIA, M.

[TpubaBky C; NpuHUMAIOT B 3aBUCUMOCTH OT TE€XHOJOTUU n3rotoBieHus (C;

=0,1...0,5 Mmm).

180



Bennunna npuOaBKH Ha KOPPO3UIO 3aBHCHT OT CKOPOCTH MPOHUKHOBEHHS

KOPPO3HUH V U CPOKa CHY)I(6BI U3ACTIUA T.
C2 =0L-T.

Jlns anmapaToB, M3TOTOBJICHHBIX W3 YIIEPOIUCTHIX CTaed M pabOTaloIUX B
yCIIOBHsIX aTMOc(hepHOU Koppo3uu, mpudaBky C, MPUHUMAOT B TIpenenax 1-3 M.
[Ipy M3roTOBIEHUU XUMHUYECKOTO OOOPYJOBaHUS OOBIYHO MPUMEHSIOT

MaTepHalibl, CKOPOCTh KOPPO3UU KOTOPHIX He mpesbiaeT 0,1-0,5 mm/ros.

T T

<

E E

IR

N N N N N S

NN N N N N N N N

Pucynok 5.1 — PacueTnas cxema 1jist OnpeiesieHus: TOJAIMHBI CTEHKH [TUJIWHIPa

3agaua 5.1

OnpenenuTs TOJIIMHY CTEHKH UWJIWHIPUYECKOM 4YacTH MapoBOT0O KOTJIa
nramerpoM 0,5 M, KOTen BBINOJIHEH U3 cTtaidu 15XS5M. MakcuMalibHOE J1aBJCHUE
napa 24 MITa. TemmepaTypa CTeHOK KOTIa MoxkeT gocturats 300 °C.

Pemmenne
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N3 tabnuiet 5.1 BeIOMpaeM TOMyCTUMOE HaMpsKEHUE AJ1 MaTepuaia KoTia
Gronr = 120 MITa.
ITo popmyie 5.3 onpenenseM pacueTHYIO TONIUHY CTEHOK KOTJa
2,4-10°-0,5
Pt = 5.120-10°

C YUCTOM HpI/I6aBKI/I 10 TCXHOJOTHUYCCKUM IIPUYNHAM U Ha KOPPO3HUIO MCTAJlJIa

-5.10°3 Mm=5 MM

TOJIIMHA CTEHKU TPyOOIpoOBOIa paBHa

S=Spue +C1 +C,=5+05+3=85 mm.

[Tpuanmaem S = 9 Mm.

3agaua 5.2

OnpenenuTs TOJIIUHY CTEHKH TpyOOINpoBoja g TMOAa4d BOJIBI O]
nasnenueM 6 MIla. Marepuan tpybomnpoBoja — ctains CT31c, BHYTPEHHHUN TuaMeTp
20 mMm. Temnieparypa +20°C.

Pemienne

PacueTHyt0 TONIIMHY CTEHKHU TPYOOIpoBoIa onpeaensieM mno popmysne 5.3

p-D
S oy = ————,
Pt 2 O jon.t
6 -3
S et = 610”20 1? =0,43-107% M= 0,43 mm.
2-140-10

C ydyeToM npuOaBKHM MO TEXHOJIOTHYECKUM NMPUYMHAM U Ha KOPPO3UIO MeTalljia

TOJIIIIMHA CTEHKH TPyOONpPOBOJia paBHA

S=S_ .. +C;+C,=043+02+2=243 mm.

pacyu

[Tpunumaem S = 2,5 MM.

3 3AJAHHUE HA PABOTY
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3.1. BbImoaHUTH pacyeT HEOOXOAMMOW TOJIIMHBI CTEHOK cocyza,
paboTaroniero noj JaBjIeHUEM, IO BbIJAHHOMY IIPENOJaBaTEIEM BaApUAHTY.

4 ITOPAJOK BBIIIOJTHEHUS PABOTDBI

4.1 N3yuuTh METOMKY pacyeTa cocyaa MPOYHOCTb.
4.2. BbITIOJHUTH pacyeT HEOOXOIMMOM TOJIIIMHBI CTEHOK COCYJ1a Ha MPOYHOCTh
110 BApUAHTY, BBIJJAHHOMY IIPENO1aBaTEIIEM.

S OPOPMJIEHHUE OTUHETA

OT4er OOJDKEH colep:KaTh: Ha3BaHWE W I€NIb PadOTHI, PACUETHYIO CXEMY,
pe3yNbTaThl pacyera.

6 KOHTPOJIBHBIE BOITPOCHI

6.1. OT kakux mapaMeTpoB COCy/ia 3aBUCUT €r0 MPOYHOCTH?

6.2. Yto Takoe MOAYJIb YIIPYTOCTH MaTepHalla U €AUHULBI H3MEPEHUS?
6,3. Uto xapakTepusyeT J0IyCTUMOE HaIPsHKEHUE Ha M3ru0d MaTepuana?
6.4. Ot xakux (aKTOPOB 3aBUCUT PA3PYIIUTCS WIH HET cOCya?

Cumcok iureparypbl

1. CpenctBa 3amMTBl B MAIIMHOCTPOEHHM: PacyeT M NIPOEKTUPOBAHHUE:
CnpaBounnk/ C.B.benoB, A.®.Ko3zwsikoB, O.D.Ilapronmun u gp.; Ilog pen.
C.B.benosa.- M.: MamunocTtpoenue, 1989.-368 c.

2. bugepman B.JI. MexaHuka TOHKOCTEHHBIX KOHCTPYKIHMH. M.:
Mammnoctpoenue, 1980.- 258 c.

3. Huuamuka ynapa: Ilep. ¢ anrn./ Ix.A 3ykac, T.Hukonac, X. CBudt u np.
M.: Mup, 1985.- 296 c..
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«Pacuyer orpaskaeHuil ¥ HACTHJIOB HA NPOYHOCTbH)

1 OEJIb U 3AJIAYM PABOTHI

HCJ'II) pa6OTI>I: OCBOUTH MCTOIUKY paCUCTa IMPCAOXPAHUTCIIbHBIX Ol"pa)K,ZIeHI/Iﬁ
N HACTHUJIOB HA IIPOYHOCTD.

321,[[3‘1]/1 pa6OTI>I: N3y4YUTb MCTOOUKY paCUCTa OFpa}KI[CHI/Iﬁ Hn HACTHJIOB Ha
IMPOYHOCTD, BBIIIOJIHUTDL PACUCT I10 BBIAAHHOMY BAPHUAHTY.

2 TEOPETUYECKHUE CBEJIEHUSA

2.1 Pacuer Ha mporu® orpakaeHus MpPH NAaJeHNH HA HEro rpys3a ¢ BbICOTHI

['py3 maccoit 100 xr mamaetr ¢ BBICOTHI 2 M Ha OrpaXKJIE€HHE B BuUIE Opyca,
yIJIOKEHHOTO Ha JiBe onophkl (pucyHok 2.1). bpyc BeinonHeH u3 ctanmu Ct3, OH UMeeT
muHy 1,5 M, tommmay 15 MM u mmpuny 50 mM. OnpeaenuTs MakCHUMalbHOE
HaMnpspKeHUE Ha U3TU0 B KPUTUYECKOM CEUCHUH Opyca.

|—|m

l

15 A

50

Pucynox 2.1 — Cxema pacuera 3xKpaHa Ha U3ru0 MPpU NaJACHUH TeJla C BHICOTHI
CnpasouHvie OanHble
¥
T

12
Moysb ynpyroctu cram E = 2-10" MITa.
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[Tpenen mpoOYHOCTH CTAIH Gpypeynp = 350 MlTa.

Pemenune

1. OnpenenseM KUHETHYECKYIO DHEPTUI0, KOTOPYIO MPHUOOpETaeT rpy3 Mpu

maacHuM C BBICOTHI

D = ——5, (3.1)

A€ Dy — KUHETHYECKAS dHEprud rpysa, Jx;

M — Macca rpysa, Kr;

Vx — CKOpPOCTh TIpy3a B MOMEHT COMNPHUKOCHOBEHHS C OpycoMm (KOHEUHas
CKOPOCTB), M/C.

HauanbpHast cCKOpocTh rpy3a paBHa HYJIIO. ['py3 IBUKETCS paBHOYCKOPEHHO.

v, =0-t,

K

2.
rie § — yCKOpeHue CBOOOAHOTO MajieHus, M/c”;

t — Bpems mageHus rpysa, C.

H=Yk ¢ (=2 H
2 08
o, =32 H. 2 54,
UK
9W=W=m.gﬂ. (3.2)

2. Kunetnueckasi sHEpTus O, Nepenaercsa Ha Opyc, KOTOpbI u3rubaercs u
IIpU 3TOM COoBepIaeTcs pabora A,
D =A. (3.3)
3. Pabota Ha u3ru6 Opyca onpeaensercs o ¢hopmyiie

P

A=-M
2

8, (3.4)
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rae P, — MmakcuManbHOE 3HaYeHHE CUJIbI, MPUJIOKEHHOU K Opycy, H;

0 — MaKCHMaJIbHBIN Mporud Opyca, M.

Tak xak cuiia, npusokeHHas K Opycy, Bo3pactaeT oT 0 10 Py, TO MPU BHIYUCICHUH

paboThI IpHHUMAEM Py /2.

4. MakcumasbHbIN Tporud 6pyca OyAeT B €ro cepe/iuHe,

|

o=—™M"—
48-E-Y,
rie | — paccrosiHue MEX Ty omlopamu, M;
E — Mmoaynpe ynpyroctu marepuana opyca, Ila;

4
Y« — MOMEHT UHEPIIMH ceueHus Opyca Mpu u3ruoe, M,

riae b — mmpuna 6pyca, m;
S — rommuHa Opyca, M.

5. IloacraBuB ypaBuenue (3.6) B (3.5) nomyuum

p,-1°12 PP

M

" 48.E-b-S° 4.E-b.S

6. Pabora Ha u3ru6 Opyca onpenensercs u3 ypasuenuit (3.4) u (3.7)

A_Pu p,.-I°  Pi.P
2 4.E-b-S° 8.E-b-S*

7. HanpspkeHne B KPUTHYSCKUX BOJIOKHAX OPYCa Cyaxc
MX
Makc — " Y maxc 1
YX
2.
TJI€ Oyaxc — HAMIPSDKEHUE B KPUTHUECKUX BOJIOKHAX Opyca, H/M?;
M, — n3rubaronii MOMEHT OTHOCUTENLHO ocu X, H-M;

Y — MAaKCHUMaJIbHO€ paCCTOAHUEC IO OCH Y, M.

B Hamewm ciyyae Y, = >

(3.5)

(3.6)

3.7)

(3.8)

(3.9)
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8. U3rubarommii MOMEHT

szp—M-l:PM". (3.10)
2 2 4

9. IToncrasus (3.10) B (3.9) nonyuum

P, -1.12.S 3-P,-I
4.h-8%.2 2.p-S%°

GMaKC -

(3.11)

10. Bo3Benem B KBapar JIEBYIO M IIPaByIo 4yacTh ypaBHeHus (3.11), momydaum

2 12 2 2 o4
z :%. Otkyma P2 — Oware 94|2b > : (3.12)

[Toacrasum (3.12) B ypaBHenue (3.8)

Y Y L S LG L (R

9.-1°>.8.E-b-S° 18-E

2
:m-g-H:GMaKC b-S I’

A=0_.
18-E

18-E-m-g-H

B namem cnyuae

—2500-10° ITa = 2500 MITa.

GMaKc

_\/18-2-1011100-9,8-2
50-10%.15.107%.15

To ects Hanmpspkenue B 7 pas Oombine npeaena npoydoctu cranmu Ct3. Bpyc

MOTHETCS (CI0MaeTCs).

2.3 Pacuer mapameTpoB HACTHJIA

Hactun nivHOM 2 M 1 IMPHUHOW | M BBINOJIHEH U3 COCHOBBIX IOCOK IMIMPHHOM
100 MM wm Ttommumuo 40 mMm. YenoBek maccoit 80 Kr HacTynmaeT Ha HaCTHUIL

OHpeI[eJ'H/ITI), KaKO€ pacCTOSAHHUC OOJIKHO OBITH MCKAY IMOIICPCUHBIMU OIIOPHBIMHA
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Opyckamu, Ipu KOTOPOM MaKCHUMAJIbHBIN MPOTUO JOCOK OyAeT 3 MM, U paccuuMTaTth
MaKCUMAJIbHOE HaIpsDKeHHEe Ha HW3ru0 (B HUKHUX BOJIOKHaX JOCKH). BwicoTy u

HMIMPUHY OIMOPHBIX OPYCKOB HE yuuThiBaTh. HapucoBaTh cxemy HacTWia, cAelaTh

BBIBOJI.
Cnpasounvie Oannvie
¥
A«
LA b-s®
Y, =
12
Moynb ynpyrocti cocus E = 0,1-10° MITa;
G ronpact = & MIIa.
iz l P B2 B2 P Prz
i
N w\r \-w o - . w\f\\% S - "'w “‘w ‘“’w
A A _—
5 b

~

Pucynok 4.1 — Cxema HacTuiIa U3 COCHOBBIX JOCOK

Pemenne

1. ITporu6 nocku

P-I°

o=, 4.1
48-E-Y, “.1)

r7e O — Nporud J0CKH, M;
P — ycuinne, npuiiokeHHOE K cepeiHe N0CKU, H;
| — paccTosiHEE MeX Ty MOTIEPEYHBIME OPYCKAMHU, M;
E — Moxyne ynpyroctu COCHOBOM TOCKHU BIOJIb BOJIOKOH, [1a;
Y, — MOMEHT MHEPILIH TLIOMIAAN TOCKH, M.

MomeHT HHCPLOHH IINIOIaAN CCUCHUA
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Y, =——r, (4.2)

rjae b — mmpuHa 10cKu

S — ToJIHA TOCKH.

[ToncraBuB 3HaueHUE Yy B ypaBHeHHE (4.1) moaydanm

Puw 1512 Py P 43)
48-E-b-S° 4-E-b-S° '

H
2. PaccrosHue MeXIy OMOPHBIMU OpycKaMu HaliieM u3 ypasHeHus (4.3)

|:(4-E-b-53-8]%:S(4-E-b-S3-6J%

P P

01.10°-01-3.102) 3
|_0o4.[4:04:10°:01:3.107% )3 o0
80-9,8

3. MakcumanbHO€ HaIpsiKEHUE Ha U3rM0 ONpeaesaeTcs U3 BhIPaKEHUS:

G,=—>-Y, (4.4)

r7i€ Gy; — MAKCUMAJIbHOE HaMpshKeHUe Mpu u3rude nocku, [la;
M, — MaKCHMAaJIbHBIN H3rn0aronuii MOMEHT OTHOCUTENIFHO ocH X, H-M;

Y — paccTOsiHUE OT LIEHTPAIbHOU OCH 10 Hanbosee yAaJIeHHONW TOYKH IO OCHU Y,

(4.5)
HN3rubarommii MOMEHT

=—. (4.6)

[ToncraBuB Beipakenue (4.5), (4.6) B (4.4) momyuum
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_P-1.12.S_ 3-P-

O, = = : 4.7
> 4.p-8*.2 2.b-S? .0
0H3:w:7-1061'[a=7MHa

2-01-0,04

Hanpspxkenue Ha n3ru6 pasuo 7 Mlla, uto menbiie gomyctumoro 8 Mlla.

PI/ICYHOK 42 - (CxemMa HacTuja H3 COCHOBBIX JOCOK C TpeMA IOIICPCUHBIMU

OMOPHBIMHU OpyCcKaMu

Pucynok 4.3 - Cxema HacTuia U3 COCHOBBIX JOCOK C YETBIPbMS NONEPEYHBIMU

OTIOPHBIMH OpyCKaMu

CxeMa MOXET HMMETh BHUJ, NOKa3aHHbIA Ha pPHUCYHKE 4.2, OJHAKO Jy4Ylle

YCTAaHOBUTH YETHIPE MOMEPEUHBIX OMOPHBIX Opyca (pUCYHOK 4.3).

33AJJAHHUE HA PABOTY
3.1. BeImoHUTH pacueT HEOOXOAUMOUM TOJIIUHBI OTPAKICHUN HA TMPOYHOCTH
10 BBIIAHHOMY ITPEIOIaBaTEeIEM BapUAHTY.

4 ITIOPAJOK BBIITIOJIHEHUS PABOTDBI
4.1 N3yuuTh METOMKY pacdyeTa MpeoXpaHUTEIbHOU My(THI HA POYHOCTb.
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4.2. BBIMOTHUTH pacueT HEOOXOAMMBIX Pa3MEpPOB OTPAXKACHUI HA MPOYHOCTH
10 BAPUAHTY, BBIITAHHOMY IIPEIOJaBaTEIIEM.

5 O®POPMJIEHUE OTYHETA
OTuer JODKEH cojaepKaTh: Ha3BaHUE M LIedb PadOThI, CXEMY 3aIMUTHOIO
OTPaXKIAECHUs, pacyeT apaMeTpOB OTPAKICHHUS.

6 KOHTPOJIBHBIE BOITPOCHI
6.1. OT kakux MapaMeTpoOB OTPAXKJICHUS 3aBUCUT €r0 MPOYHOCTH?
6.2. Uto Takoe MOJyJib YIIPYTOCTH MaTepraia U €AMHULII U3MEPEHUS ?
6,3. Uto xapakTepusyeT IOMyCTUMOE HaIpsKeHUE Ha U3rub Marepuana’?
6.4. Ot kakux (pakKTOPOB 3aBUCHUT PA3PYLIUTCS UIIA HET OrpakaeHue?

Cnmcok ureparypbl

1. CpenctBa 3ammThl B MAIIMHOCTPOEHHUM: PacyeT M NIpOEKTUPOBAHHUE:
Cnpaounnk/ C.B.beno, A.®.Ko3zwsiko, O.D.Ilapromun u np.; Ilog pen.
C.B.benosa.- M.: MammHoctpoenue, 1989.-368 c.

2. bugepman B.JI. MexaHuka TOHKOCTEHHBIX KOHCTpYKIuH. M.:
Mammnoctpoenue, 1980.- 258 c.

3. Hunamuka ynapa: Ilep. ¢ anrn./ JIx.A 3ykac, T.Hukonac, X. CBudgt u ap.
M.: Mup, 1985.- 296 c..
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"Pacuer 3J1eMEeHTOB KpeIlleHUs JKPAHOB"'

1 OEJIb U 3AJTAYM PABOTHbI

[{enb paboThI: OCBOUTHh METOAMKY pacyeTa KPEIUICHUS OIPAXKIACHUNA U SKPAHOB
Ha MPOYHOCTb.

3amaun pabOThHl: M3YYUTh METOAMKY pacueTa KpeIUICHUS OTpaKICHHH U
AKPAHOB HAa POYHOCTH, BBIITOJIHUTB PACYET KPEIUICHHS 110 BBIIAHHOMY BapHUaHTYy.

2 TEOPETUYECKHUE CBEJIEHUSA

Kpernnenue orpaxaeHuii 1 3KpaHOB MPOU3BOAUTCS MPU MOMOIIM OOJITOB UITU
cBapku. Yaire npuMeHsieTcsi 60JITOBOE KpeIieHHUE.

boaT BocmpuHMMaeT Harpy3Ky Ha cpe3 pe3bObl M Ha CpBIB T'OJIOBKH OOJITA.
Yeunuss Ha OOAT mepenaroTcs MO KOHCTPYKIMHM 3alIUTHOTO OTPaXICHUS TI0
NPUHIIUITY pbluara, I03TOMY OY€Hb BaKHBIM SIBJISIETCSI CIIOCOO KPEIUICHHUS U pa3Mephl
AKpaHa U OMOPHBIX 3JIEMEHTOB.

2.1. Pacuer 3j1eMEHTOB KpeIllIeHHs IKPAHOB

3amava 1

DKpaH BBIIOJIHEH U3 JUCTOBOTO AIFOMUHUS TOJIIMHOW 3 MM U MIPUKPEIIEH K
CTaHKy IpH MOMOIIM IByX 001TOB (prcyHOK 1). K BepxHeil kpoMke 3kpaHa
npuioxena cuia P =400 H. Onpegenuts BoIAESPKUT JIM SKpaH HArpy3Ku Ha U3rH0 1
BBIJICPIKAT JIM OOJITHI TMAMETPOM 6 MM Ha BBIPBIB, TO €CTh ONPEACIUTh KOIPPUITUEHT
3anaca K, 1 Koo -

Pemenne.

1. MakcumanbHbIA U3ru0aroIii MOMEHT Ha dKpaHe OyAeT B CEUCHUH,
pacrosoxeHHoOM Ha paccTosiHur 200 MM OT TOUYKH MPUIIOKEHUS YCUITUA, TO €CTh Ha
BEPXHEN KPOMKE CTaHUHBI:

M, =P-1=400-0.2=80H - u.

2. Hanpsbxenue usruba:

M . .15.10°
o, =M, P15 _80LSA0T o5 400 17— 90 M,
J, J, 2 1310
_3\3
szmzl.g.lo{
12
-3
y:310 =15-10"%

KoaddummenT 3anaca:
150-10°
k=201 47
90-10
3. Ycuue Ha BbIpbIB 604TOB T onpezensercss U3 COOTHOLIEHUS MOMEHTOB.
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P-200=T-15,
P-200 400-40 16000
5 3
Hamnpspkenue Ha cpe3 pe3bObl 00JITOB:
o, =058-0,,, =0.58-350-10° = 210 Mlla.

pacm

T= =5300 H.

VYcunue Ha BBIpBIB 00JITA:

19000

wp =g 7 dg, 1K, =210-10°7-6-10°-10-10°°-05= "= = 9500 A.

rae ds., — auamerp Oosra, M,
| — nmuHa 3aKpydYeHHOW B CTAaHWHY YacTH 00JITa, M.
Koaddunment 3amaca:

%00,
5300
YCHHI/IC Ha paCT}DKeHI/Ie:
2 3)2
_zd —M-%O&Oa:lOSOOH.

n pes 4 pacmusze

KoaddunmenT 3amaca Ha BHIPBIB TOJIOBKH 00JITA.
© 10500

5300

3 3AJIAHUE HA PABOTY

3.1. BeImogHuTh pacueT HEOOXOAMMOW TOJIIMHBI OOJITOB HJisi KpEIieHUs
JKpaHa M0 BbIIAHHOMY TPENOIaBaTEIIEM BAPUAHTY.

4 ITOPAIOK BBIIIOJIHEHHUS PABOTDI

4.1 M3yunTh METOAMKY pacyeTa KpEIUIEHUS OrPAXKICHHN M SKpaHOB Ha
POYHOCTb.

4.2. BBITIOJHUTH pacyeT HEOOXOIUMBIX pa3MepoB OOJTOB IJisi KpEIICHUs
AKpaHa. 0 BApUAHTY, BbIIAHHOMY IPENOAAaBATEIIEM.

5 O®POPMJIEHHUE OTUETA

OT4er OOJKEH colep:kKaTh: Ha3BaHWE W 1IeJIb PabOThI, PACUETHYIO CXEMY,
pacyeT pa3MepoB OOJITOB, AJIsl KPEIJICHUS SKpaHa.

6 KOHTPOJIBHBIE BOITPOCHI

6.1. OT Kakux mapamMeTpoB OOJITOB 3aBUCHUT €€ MMPOYHOCTH?

6.2. Uto Takoe MOy b YIPYTOCTH MaTeprayia 00JITOB U €AMHUITBI U3MEPECHHUS ?

6,3. Uro xapakTepusyeT JOMyCTHMOE HampsHKeHHe Ha u3rud U cpe3
Marepuaa’?
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6.4. Ot xakux (aKTOPOB 3aBUCUT PA3PYIIUTCS WIH HET O0IT?

Cnmcok ureparypbl

1. CpenctBa 3amuThl B MAalIMHOCTPOEHUHU: PacyeT M MPOEKTUPOBAHHE:
CnpaBounuk/ C.B.beno, A.®.KozwskoB, O.®.Ilapronun u gp.; Ilox pexn.
C.B.benosa.- M.: MammHoctpoenue, 1989.-368 c.

2. unamuka ynapa: Ilep. ¢ anrmn./ JIx.A 3ykac, T.Hukonac, X. CBudt u np.
M.: Mup, 1985.- 296 c..
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